M J College (An Autonomous PG College)
Bhilai (C.G.)

Website : www.mjge.in Email : info@mjge.in

SCHEME OF EXAMINATION
&
SYLLABUS
of

B.Sc. Semester Exam Session
2025-29

UNDER

DEPARTMENT OF CHEMISTRY

(Approved By Board Of Studies)
Effective From June 2023

G Scanned with OKEN Scanner



FOUR YEAR UNDERGRADUATE

(AN Autonome

" aolley

Program: Bachelor in Science
DISCIPLINE-CHEMISTRY
Session—-2025-29

PROGRAM (NEP-2020)

SC- 01 to 08 [DSE-01 to 12 GE-01 to 06 |
ode o Code Title Code Title |
CHSC-01T Fundamental Chemisury-I  |[CHSE-01T Basic Analytical Chemistry CHGE-01T Fundn_menu‘ll J
Chemistry-
CHSC-01P Chemistry Lab. Course-1 CHSE-01P Basic Analytical Chemistry Lab. CHGE-01P ghemisx;'y Lab. J
Course ourse-
CHSC-02T Fundamental Chemistry-Il  |CHSE-02T Environmental Chemistry CHGE-02T lél;\nda_ment?: J
emistry-
CHSC-02P Chemistry Lab. Course-I1 CHSE-02P Environmental Chemistry Lab. CHGE-02P [Chemistry Lab. ‘\
Course Course-11
CHSC-03T Inorganic and Physical CHSE-03T Dyes & Polymer Chemistry J
Chemistry-I
CHSC-03P Chemistry Lab. Course-Ill |CHSE-03P Dyes & Polymer Chemistry Lab.
Course
CHSC-04T Organic and Physical CHSE-04T Heterocyclic Chemistry
Chemistry-1
CHSC-04P Chemistry Lab. Course-IV  |CHSE-04P Heterocyclic Chemistry Lab. Course
CHSC-05T Organic & Inorganic-I 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 ‘ J
Chemistry-11 |
CHSC-06P Chemistry Lab. Course-VI |CHSE-06P Spectroscopy-I Lab. Course 1 j
CHSC-07T [norganic & Physical CHSE-07T IChemical Kinetics & Nuclear | J
Chemistry-I1 Chemistry ‘
CHSC-07P Chemistry Lab. Course-VIl (CHSE-07P Chemical Kinetics & Nuclear i
Chemistry Lab. Course {
@SC—OBT Organic & Inorganic-I1 CHSE-08T Electrochemistry & Surface
Chemistry
CHSC-08P Chemistry Lab. Course-V1Il |CHSE-08P Electrochemistry & Surface
Chemistry Lab. Course
CHSE-09T Spectroscopy-11
CHSE-09P Spectroscopy-1I Lab. Course
CHSE-10T Nanotechnology & Solid State SEC
ICHSE-10P Nanotechnology & Solid State Lab. ‘
(V11 SEM) Course c‘reen Cj\(m‘gsh
CHSE-11T edicinal Chemistry & Natural HSEC-  «Chemi sis/ :
ncts s 1IT&P es
CHSE-11P edicinal Chemistry & Natural
HSE-12T ___ [Instrumental Methods of Analysis [VAC
,cuss—m' is of Analysis I
a0 T

spive §

“
5

(% scanned with OKEN Scanner



(¥ Scanned with OKEN Scanner




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

Text Books Recommended —
Text Books

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

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

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

4. I}Jl‘ou.stec(:iroﬁ, C.E., & Sharpe, A. G. (2012). Inorganic Chemistry (4th Ed.). Pe

imited.

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

Reference Books

arson Education

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

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
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.

(4th Ed.). Harpercollins

Online Resources—

» https:/bit.ly/3AyV3mZ
> https://nptel.ac.in/courses/104/104/1041 04101/

» https:/nptel.ac.in/courses/104/103/1 04103019/
> https://nptel.ac.in/courscs/l04/101/104101090/
> httgs://nptel.ac.in/courses/1 04/105/104105103/

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 Marksr

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

Continuous Interna 1 ?
Assignment / Seminar- 10 + obtained marks in Assignment shall be

Assessment (CIA):

(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 gts..lout of 2 from each unit-4x10=40 Marks

(¥ Scanned with OKEN Scanner



iadidda.
s M. J.
r»)wr R OF KNOWLEDGE COLLEGE

(An Autonomous PG Cotlege)

FOUR YEAR UNDERGRADUATE PROGRAM (2025 —29)
DEPARTMENT OF CHEMISTRY

CoURSE CURRICULUM
PART- A: introduction
Program: Bachelor in Science Seidester -1 Session: 2025-2026
(Certificate / Diplonia / Degree/Honors)
1| 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 contributions of ancient Indian scientists, study atomic
structure, and periodic properties. B =

> To explore the concept of chemical bonding, including ionic and
Course Learning. covalent bonding, hybridization, molecular orbital theory and

Outcomes (CLO) intermolecular interactions.
»  To learn about reaction mechanisms of inorganic reactions and

their stoichiometiy.
» To understand basics principles of organic chemisiry.

o

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)

! . .of
Unit Topies (Course contents) I;fg,;zd

I |A. Chemistry in Ancient India: (a) 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 screening effect, Slater rules, Atomic
E:rd Ionic radii. Tonization energy and factors affecting ionization energy. Electron

11

inity, Electronegativity—Pauling's/Muiliken's electronegativity scales. Relation of
lectronegativity with hybridization.

Il [Chemical Bonding — I A) Ionic Bonding: General characteristics of jonic bonding.
onic Bonding & Energy: Lattice and solvation energies and their importa, e
ontext of stability and solubility of icnic compounds. : '

orn-Haber Cycle and its Applications: Covalent character in e

larizing power and polarizability. Fajan'srules.
) Covalent Bonding: Lewis structures, Valence Bond
d types with suitable examples), dipole momyant and pe
alence shell electron pair repulsion theory [

I3, PCls, SFs, XéF2, XeFs :

% ~
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Chemical Bonding - 1T

A) .MO theory: LCAO method-criteria of orbital overlapping, types of molecular
orblt.als?c-, n- and, 8-MOs; formation of o- and n-MOs and their, schematic illustration;
qualitative MQ energy level diagram of homo- (N2 & Ox(including peroxide, superoxide)
) and hetero-diatomic molecules (NO, CO), magnetic properties, bond order and stability
of molecules and ions.

,B) Wea.k Chqmical Forces: van der Waals forces, ion-dipole forces, dipole-dipole
mtcract‘lons, ion-induced dipole interactions, dipole-induced dipole interactions.
Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond
treatment).

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

. Chemistry of p-Block Elements

oron 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, N2Os, and N2Os), Structure of oxyacids
of nitrogen (HNOz, HNO3, H2N>037,), Nitrides (classification, preparation, properties, and
uses)
Structure of Oxides and oxoacids of phosphorus: (P03, P20s) H3POz, H3PO3, H3POs,

H4P207

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

11

#fumaric acid, and 2-butene), E/Z system of nomenclature.

[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).

i) Geometrical Isomerism
Geometric isomerism (cis-trans isomerism) in alkenes with examples (maleic acid,

11

Keywords

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

lelements, Electronic effects, Stereochemistry
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PART-C: Learning Resources
Text Books, Reference Books and Others
Textbooks Recommended:

. 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, S. (2005). College Practical Chemistry- Universities
Press.

4. Kamboj, P. C. (2014). Advanced University Practical Chemistry (Part I). Vishal Publishing Co.

5. Fultariya, C., & Harsora, J. (2017). Volumetric Analysis: Concepts and Experiments.

IReference 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 Analysis (7th Ed.). Pearson
Education

Online Resources—

https:/bit.ly/3B7tOQV
https://bit.ly/30V85ze

https://bit.ly/3BSWOIQ

https://bit.ly/3CIPXPS

https://bit.1ly/30Ip9rZ
https://bit.ly/3BPnwqc

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

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

VVVVVY

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
Assignment/Seminar +Attendance - 05 | # obtained marks in Assignment shall be

Assessment (CIA):
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester aboratory / 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 & te (written) — 10 Marks |  as per lab.
C._Viva-voce (based on p - 05 Marks

. 05Marks | _status
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FOUR YEAR UNDERGRADUATE PROGRAM (202% —29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
PART- A: Introduction

Program: Bachelor in Science

. ion: 2028
(Certificate / Diploma / Degree/Honors) Semester - I1 Session: 2025-202

L' | Course Code CHSC-02T

2 | Course Title FUNDAMENTAL CHEMISTRY-II
3 | Course Type DSC

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

»  To understand different acid-base theories and solvent system .
To learn the preparation, bonding, and reactions of C-C o- & -

Course Learning. bonded compounds )
5 Outcomes (CLOg) »  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 concepts 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 Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

: Y No. of
Unit Topics (Course contents) I;zﬁz d

v

I  [Acid, Base and Solvent System
Theories of acids and bases: Arrhenius, Bronsted-Lowry, conjugate 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, 11
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)

II |CHEMISTRY OF C-C c-BONDING

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.

CHEMISTRY OF C-C ni—BONDING 12
Alkenes: Preparation methods (dehydration, dehydrohalogenation, dehydrogenation,
Hoffmann and Saytzeff rules, cis and trans eliminations). Reactions (mechanisms):
electrophilic and free radical addition (h}:droigen, haloger_x, hydrogen halide, hydrogen
bromide, water, hydroboration, ozonolysis, dihydroxylation with KMnOy).

Dienes: 1,2- and 1,4-additions, Diels-Alder reactions. : gt
Alkynes: Preparatigin (dehydrohalogenatjen, del actions: Acidity,
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PART-C: Learning Resources

Text Books, Reference Books and Others
Textbooks Recommended:

I Bahl, A., & Bahl, B. 8. (2014). Organic Chemistry (22nd Ed.). S. Chand & Sons.

2. Ahluwalia, V. K., & Goyal, M. (2001). A 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.

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

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

[Reference Books Recommended:

! 1. Paula, B. Y. (2014). Organic Chemistry (7th Ed,). Pearson Education, Inc. (Singapore).

% 2. Solomons, T. W. G. (2017). Organic Chemistry (Global Ed,). John Wiley & Sons.

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

4. Laidler, K. J., & Meiser, J. H. (2006). Physical Chemistry (2nd Indian Ed.). CBS Publishers.

5. Atkins, P. W., & De Paula, J. (2006). Physical Chemistry (8th Ed.). Oxford University Press.

6. Dogra, S., & Dogra, S. (2006). Physical Chemistry through Problems (2nd Ed,). New Age
International.

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

Online Resources—

»  hitps://bit.ly/3Gb99iy

»  https://www.organic-chemistry.org/

»  https://bit.ly/3GduvMi

> https://bit.ly/30TXm8d

» https://application.wiley-vch.de/books/sample/3527316728 c01.pdf

> https://www.ncbi.nlm.nih.gov/books/NBK 547716/

w nline 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 M‘m‘ks

Continuous Internal Internal T
Assessment (CIA):
By Course Teacher)
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N L. Y. T I AT
FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Science
(Certificate / Diploma / Degree/Honors)

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
» Demonstrating and using common glassware for accurate
measurements

" Course Lea rning. > Sludying t{te funcl_ional ;:'roup analysis organic comp.ounds )

0 » Determining melting points to assess compound purity and employing
utcomes (CLO) y 2 Rl : ] e ;

distillation and sublimation techniques to establish boiling poinis

> Equipping with essential skills in measuring liquid surface tension and

solution viscosity

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

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

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

3 No. of
Module Topics (Course contents) P(e)riood

Lab./Field | Basic Laboratory Techniques

Training/ | Demonstration of Laboratory Glassware and Equipment, Calibration of
Experiment| Thermometer : 80-82°C (Naphthalene), 113.5°-114°C (Acetanilide), 132.5°C -
Contents | 3300 (Urea), 100°C (Distilled Water)

ot Lowie Functional group Analysis of Organic Compounds, Detection of elements (N,
S, and halogens) and functional groups

Physical chemistry : : ;
Surface tension measurements: Determine the surface tension by (i) drop number

(ii) drop weight method. Surface tension composition curve for a binary liquid

30

mixture.
Viscosity measureme
of aqueous solutions 0

nt using Ostwald's viscometer, Determination of viscosity
f (i) sugar (ii) ethanol at room temperature. ;
Study of the variation of viscosity of sucrose solution with the concentration of
solute. Viscosity Composition curve for a'bnna.ry hqmq mixture ok :
Basic laboratory techniques, Equipments, Culibration, Melting points, Qualitative analysts,
Keywords |pyical chemistry, Surface tension, ViScosty A _

c-2
Byl & }1—
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PART-C: Learning Resources

Text Books, Reference Books and Others
Textbooks Recommended:

1 .;!;hlmvalia, V. K., Dhingra, S., & Gulati, A. (N.D.). College Practical Chemistry. University
ress.

2. {&(hgsla, B.D., Garg, V. C., & Gulati, A. (2011). Senior Practical Physical Chemistry. S. Chand
0.

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., Hannaford, A. J., Smith, P. W. G., & Tatchell, A. R. (2012). Practical Organic
Chemistry (5th Ed.). Pearson Education.

n

Online Resources—

» http://heecontent.upsdc.gov.in/Home.aspx
>  htips://nptel.ac.in/courses/104/106/104106096/

» http://heecontent.upsdc.gov.in/Home.aspx
»  https://nptel.ac.in/courses/104/106/104106096/

> httgs://wwwz.chemistry.msu.edu/faculgy/reuschNirthtml/introl.htm
> https://nptel.ac.in/courses/104/103/1041 03071/W

Pnline 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 Pnternal Test / Quiz-(2): l()i/flﬂ Better marks out of the two Test / Quiz

Assessment (CIA): Assignment/Seminar +Attendance - 05 |+ 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
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.
F. Viva-voge (based on principle/technology) - 05 Marks status

(¥ Scanned with OKEN Scanner
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IVL.J.
FOUR YEAR UNDERGRADUATE PROGRAM (2025 —29)
DEPARTMENT OF CHEMISTRY
CouRrsE CURRICULUM

PART-A: Introduction

Program: Bachelor in Science
(Dj loma/Degree/Honors)

Semester - I11 Session: 2025-2024)

' [ 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 fundamental chemical concepts of transition elements and
their applications.
. > Master the principles of coordination chemistry. ;
5 | Course Learn oo il | 9 Grasp the core principles of thermodynamics and apply them to various
Outcomes(CLO)
phenomena. .
> Explore the world of electrochemistry and its applications.
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
Unit Topics(Course contents) P g_i e

I Chemistry of d & f-block elements
A. d-block elements (5 hrs.)

Atomic and ionic radii, Ionization potential, Variable oxidation states, Magnetic
properties, Color, Complex formation tendency and catalytic activity.,

(ii) Chemistry of elements of second and third transition series: Electronic
configuration of 4d and 5d transition series. Comparative treatment with their 3d-
analogous (Group Cr- Mo-W, Co-Rh-Ir) in respect of oxidation states and magnetic
behavior. )i &

B. f-block elements (6 hrs.)

. Chemistry of Lanthanide & Actinides: Electronic structure, oxidation states, ionic
W radii, magnetic, and spectral properties. Lanthanide contraction and its consequences,
complex formation, occurrence and isolation, Separation of lanthanides: solyent

Transuranic elements, chemistry of separation of Np, Pu and Am from uranium,
j;imilarities between the later actinides and the [ater lanthanides.

I xidation and reduction (5 hrs)

arious definitions of oxidation and reduction, Balancing of redox reaction by jon-
lectron method, Latimer diagram of Chlorine and Oxygen, Frost diagram of
itrogen and Oxygen, and Pourbaix diagrams of Iron, Predicting disproportionatio |

nd comproportionation phenomena.
oordination Chemistry (6 hrs)
. Coordination compounds:Distinctipn among simple alt

oordination ‘compounds. -»z\‘ and no

- -
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ompounds. Types of ligands based on denticity. Werner’s Coordination theory and
ts experimental verification. Sidgwicks electronic interpretation, EAN rule with
amples. Electroneutrality principle, Valence Bond Theory of transition metal
plexes. Determination of structures and magnetic properties of complexes based

n VBT. Chelates: Classification and their application.

) Isomerism in coordination compounds: Structural isomerism and
tereoisomerism (Geometrical and optical) in coordination compounds with four and
ix coordination numbers.

Il [Thermodynamics-I: (5 hrs)

- Basic concept of thermodynamics: System, surrounding, types of system
closed, open & isolated). Intensive & extensive properties. Thermodynamic
rocesses: isothermal, adiabatic, isobaric, isochoric, cyclic, reversible & irreversible.
tate function & path functions and their differentiation, concept of heat & work.
eroth law of thermodynamics, First law of thermodynamics. Definition of internal
nergy & enthalpy. Concept of heat capacity, heat capacity at constant volume & at

nstant pressure, and their relationship.

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

tandard states, Heat of reaction, enthalpy of formation, enthalpy of combustion, 1
nthalpy of solution, enthalpy of neutralization, Hess’s law of constant heat of

ibbs free energy, Gibbs -Helmholtz equation.
-Third law of thermodynamics (1 hr)
Statement of third law, Nernst heat theorem, Absolute entropy of solids, liquids, and

IV  [Electrochemistry-1

Electrolyte conductance: specific and equivalent conductance, measurement of
equivalent conductance, effect of dilution on conductance, Kohlrausch law,
application of Kohlrausch law in determination of dissociation constant of weak
electrolyte, solubility of sparingly soluble electrolyte, absolute velocity of jons, ionic
product of water, conductometric titrations.

Single electrode potential, standard electrode potential, electrochemical series and its
applications. Concept of overvoltage.

Theory of strong electrolyte: limitation of Ostwald’s dilution law weak and strong
clectrolyte, Debye-Huckel-Onsager's (DHO) equation for strong electrolytes,
relaxation, and electrophoretic effect.

Migration of ions: Transport number-definition and determination by Hittorf method
and moving boundary method.

Electrochemical cells or Galvanic cells: reversible and irreversible cells,
conventional Representation of electrochemical cells. EMF of a cell, effect of
temperature on EMF of cell, Nernst equation calculation of AG, AH and 4 § for cell
reaction, polarization, Over potential and hydrogen s sy

11

Keywords
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fl-’ART—c: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended — \
1. Jauhar, S. P. ‘(201 0). Modern Approach to Inorganic Chemistry: A Textbook for B. Sc. I Students.

Modern publishers

Bajpai, D. N. (1992). Advanced book of physical chemistry. S Chand publishing.

Sharma, k. K. & Sharma, L. K. (2016). A textbook of physical chemistry. Vikas publishing.

Bha..sm, K. K. (2018). Pradeep's Inorganic Chemistry Vol III. Pradeep publications.

. Puri, S, & Sharma, L. R. (2008). Kalia “Principles of Inorganic Chemistry

[Reference Books recommended-

Inorganic Chemistry

1. Lee, J. D. (2008). Concise inorganic chemistry. John Wiley & Sons.

2. Cotton, F. A., Wilkinson, G., &Gaus, P. L. (1995). Basic inorganic chemistry. John Wiley & Sons.

3. Hubheey, J. E., Keiter, E. A., Keiter, R. L., & Medhi, O. K. (2006). Inorganic chemistry: principles
of structure and reactivity. Pearson Education India.

4. Douglas, B. E., McDaniel, D. H., & Alexander, J. J. (1 994). Concepts and models of inorganic
chemistry, John Wiley & Sons

|

O NP

Physical Chemistry

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

2. Atkins, P. W., De Paula, J., & Keeler, J. (2023). Atkins' physical chemistry. Oxford university
press.

3. McQuarrie, D. A., & Simon, J. D. (2004). Molecular Thermodynamics Viva Books Pvt. Ltd.: New Delhi.
iOnline Resources—

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

» https://www.geeksforg eeks.org /d-block-elements/

» htms://www.vedantu.com/evs/lanthanidcs-vs-actinides

> httgs://www.livescience.com/50776-thermodxnamics.html

» https://byjus.com/ iee/electrochemistry/

[Online Resources—

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

PART -D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks

Continuous Internal Assessment(CIA):30 Marks

EndScmester Exam(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 T eacher) o

Two section — A &
End Semeste.r Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20Marks
Exam (ESE): Section B: Descriptive answer type ats. out of 2 from cach unit-4x10=40 Marks
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Lt o O L .
FOUR YEAR UNDERGRADUATE PROGR
AM (20 —
DEPARTMENT OF CHEMISTRY ool

CouURSE CURRICULUM

PART-A: Introduction j
Program: Bachelor in Science it R L \

(Diploma / Degree/Honors)

1 | CourseCode

CHSC-03P

CourseTitle

CHEMISTRY LAB. COURSE-III

DSC

2
3 | CourseType
4 | Pre-requisite(if,any)

Understand the principle of determining transition temperature of

>
hydrated or other allotropic salls.
y Course Learning. > dE.mpon the principle of determination of solubility of a given salt at
5 | Outcomes(CLO) ifferent temperatures. ) _
> Apply Born-Haber cycle to determine enthalpy 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 learning/Training
7 | TotalMarks Max.Marks:50 | Min Passing Marks:20
PART -B: Content of the Course
Total No. of learning-Training/performancePeriods:30 Periods (30 Hours)
a No. of
Module Topics(Course contents) Period

Experiment
Contents
of Course

d
bi. Calorimetry:
1) To determine

2)

base.

3) To determine
lattice energy-
Conductometry

Lab./Field Transition Temperature
Training/ |1y Transition temperature ofasa

D) Determination of the transi
dialometric method (e.g. SrBry.2H,0 or MnCl2.4H20).

Thermochemistry
A. Determination of solubility:

1) To “determine the solubil
etermine AH of the dissolution processes.

sodium hydroxide (strong base) solution.
30

(a) To determine the enthal
strong base (sodium hydroxi
(b) To determine th
versus strong acid

1) Conductometry — Determin

Electrolyte (KCI).
P) To determine the strength Af the given acid (HCl or CH3COOH)conductometrically

It hydrate — determination of molecular weight.

tion temperature of the given substance by thermometric

ity of benzoic acid at different temperatures and to

the enthalpy of neutralization of hydrochloric acid (strong acid) by

s’

py of neutralization of a weak acid (acetic acid) versus
de) and determine enthalpy of jonization of weak acid.
¢ enthalpy of neutralization of a weak base (ammonium hydroxide)
(hydrochloric acid) and determine enthalpy of ionization of weak

the enthalpy of solution of solid calcium chloride and calculate the

ation of limiting molar conductance of a strong

e

4
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[ ing standard alkali (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.
D) Potentiometry — Determination of solubility product of a sparingly soluble

ﬁsubstance.

lution, Acid, Alkali. Transition temperature, Thermochemistry, Temperature, Enthalpy,

0
R Eonductomeﬁc titrations, Potentiometric titrations, Solubility product.

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

]. Vishwanathan, B. & Raghavan, P. S. (2017). Practical Physical Chemisiry. Viva books originals

publishing.
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 chemisiry. PHI Learning Pvt. Ld.

2. Adamson, A. (2012). A textbook of physical chemistry. Elsevier.
3. Findlay, A. (1923). Practical physical chemistry. Longmans, Green.

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

>
> https://tech.chemistrvdocs.com/Books/Physical/Advanced-thsical-Chcmistrv-

Experiments-by-J-N-Gurtu-&-Amit-Gurtu.pdf
https://byjus.com/chemistry/conductometric-titration/

>
» https://chem.libretexts.org/Courses/University of California Davis/Chem 4B Lab%3A Ge
neral Chemistry for Majors 1/1%3A Thermochemistry (Experiment)
» l_\ﬁps://\nvw.ulm.edu/chcmistrv/c@ges/manuals/chem1010/experiment 10.pdf
Online Resources—

» e-Resources / e-books and e-learning porfals

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): la 10| Better marks out of the two Test / Quiz
Assessment(CIA):  |Assignment/Seminar +Attendance - 05 |  +obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester aboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): G. Perfo.rmed the Task based on lab. work -20 Marks | Course teacher
H. Spotting based on tools & technology (written) — 10 Marks fas per lab. stat
L Viva-voce (based on principle/technology) - 05 Marks ﬁ

-

) r\
e
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PART-A: Introduction
Program: Bachelor in Science

HICD B8 o A S

OUR YEAR UNDERGRADUATE PROGRAM (2025 — 23)
DEPARTMENT OF CHEMISTRY

CoOURSE CURRICULUM

F

Semester -1V

Session: 2025-2026)

_Ll_)_i loma/De, ree/Honors)
I | Course Code CHSC-04T
7| Course Title ORGANIC AND PHYSICAL CHEMISTRY-I
3 | Course Type DSC
4 | Pre-requisite(ifany) .
> Master the synthesis, properties, and reactivity of various functional
derstand their significance in

p Course Learning.
* | Outcomes(CLO)

groups and apply this knowledge to un

organic chemistry.
» Employ the principles of chemical/ionic

factors and applications
for one and two-component systems,

> Interpret phase diagrams
determine degrees of freedom, and identify the triple point.

» Master the principles and applica
Raoult's law, Henry's law, and Nernst distribution law.

equilibria, their influencing

tions of liquid-liquid mixtures using

3 Credits |

Credit = 15 Hours -learning & Observation

6
7}

Credit Value
Total Marks

100 l Min Passing Marks:40

Max.Marks:

PART -B: Content of the Course

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

No.of

Unit

Topics(Course contents)

Period

I

A. Halides (5 hrs)
(i) Alkyl Halides: Preparation: from alkenes and alcohols. Reactions: Nucleophilic

su!;s;itution reactions of alkyl halides (alcohol, ester, nitrile & isonitrile formation
W:lh?ms_on’s ether synthesis), mechanism and stereochemistry of nuc[eophilié
substitution reactions (SN1 and SN2), factors affecting SN1 and SN2 reactions.
(ii) Aryl Halides: Chlorobenzene: Preparation by aromatic halogenation and Sandmeyer,
reaction. Aromatic nucleophilic substitution involving Benzyne Mechanism: KNHz/I\?/H
(or NaNH2/NH3). Reactivity and Relative strength of C-Halogen bond in alllcyl and aryl;

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

(i)Alcohols
(a)Monohydric-nomenclature, methods of formation, Properties & chemical reactions

distinction between primary, second i
1 ; ary & tertiary alcohols
(b)Dihydric alcohols: Nomenclature, meth i
l g 3 ods of formation of et

:El;'};]le;xe, Iepoxlfie, f:thylene dibromide and ethylene diamine). ghmizzl grlg: (;l ve
pb(lo 1 c)% ﬁ‘()jls}i I cv;:th d<:Ia:bonyl compounds, dehydration, oxidative cleavacgleon:v'(t)lf

and Pinacol-Pinacolone rearran e i “
(¢) Trihydric alcohols: Nomenclatur T e

. ¢ Non ¢ and methods of formatio i

ng glls, propene and acrolein), chemical reactions of glycerol (&i(tflr%%]l;}’dFOIYSlf» ot:fats
")Phehydratlon) and uses/applications. S e
ii)Phenols

12

Nomenclature and methods of formation
Resonance stabilization of phenoxide ion ’C
phenpls. Electrophilic aromatic s stituti(;n,
of Fries rear:-angement, Claisen rggrrangem

physical properties, and acidi
: erties, ¢ character,
c;:ncparat.we acidic strength of alcohols and
ation, and carboxylation. Mechanism
d Reimer-Tiemann reaction.

R b

T

;i : "ol
F .
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dehydes/Ketones and acid/its derivatives

. Aldehydes and Ketones (6 hrs)
omenclature and structure of the carbonyl group, synthesis of aldehydes and ketones
cidity of alpha hydrogens and formation of enolate, Concept of reactive mcthylcnc.%
roup, Keto-enol tautomerism in Acetoacetic ester. Oxidation of aldehydes by KMnO4
d Tollen's reagent, Reduction of aldehydes by LiAlH4 and NaBHa. y
echanism of nucleophilic additions to carbonyl group with particular emphasis on
Idol, Perkin, and Knoevenagel reactions. Wittig and Mannich reaction (without
echanism), Baeyer-Villiger oxidation of Ketones (without mechanism), Cannizaro
ction (with mechanism), MPV, Clemmensen, and Wolf-Kishner reaction.

11

. Acid & its derivatives (5 hrs)
i) Carboxylic Acids
omenclature, structure, physical properties, acidity of carboxylic acids, effect of

ubstituent on acid strength, method of preparation and chemical reaction. Hell-Volhard
Reduction of carboxylic acids, Mechanism of]

Zeilinsky (HVZ) reaction,
ecarboxylation. Di carboxylic acids: - Methods of formation and chemical reactions,
ffect of heat and Dehydrating agents.

i) Carboxylic Acid Derivatives
tructure, method of preparation & physical properties of acid chlorides, esters, amides

rea) 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 Chatelier’s principle.

. Ionic Equilibria (5 Hrs)
onization of acids and bases, Strong and weak electrolytes, degree of ionization,

ionization constant and ionic product of water. Ionization of weak acids and bases, pH

cale, common ion effect and solubility product (with illustraiive examples), Salf 11
ydrolysis - calculation of hydrolysis constant and degree of hydrolysis for salt of strong
cid 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

hase rule 'to one component system (water system and Sulphur systems), Reduced phase
le. Application of phase rule to two component systems: Pb-Ag system. Congruent-

erric chloride system.
hotochemistry and liquid-liquid mixtures

) Photochemistry (8 hrs)
nteraction of radiation with matter, difference between thermal and photochemical

11

d);i(,]uid-Liquid mixtures(3 hrs)
deal iquid mixtures, Raoult’s law of ideal solutions, Henry’ i icati
istribution law, limitations, and applications (associati,on al:ll;ly ds}sls?cvi:t?:nﬂ-sl\?g FS;:?J;Z}:;;)NCYDS"

alides (alkyl & aryl halides), Alcohols, Phe
s . , y Phenols, Aldelyd Rty
Keywords their derivatives, Equilibrium (Khemical, Tonic, 4 dPl:yeaeq& 1:’;::);&9} g’:omf aczdivi& ¥
uil ¢ istry, quid-

iquid mixtures.
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PR a o) ﬁ‘.i"—:li.ﬂ.f' 1 —‘
FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Science !
(Diploma / Degree/Honors) B S Y Session: 2025'2029
1 | Course Code CHSC-04P

CHEMISTRY LAB. COURSE-IV
DSC

2 | Course Title
3 | Course Type
4 | Pre-requisite(if, any)

As per Program

» Understand the fundamentals of organic compounds analysis including
preparation of sodium extract and detection of elements.
. » Identify functional groups and prepare derivatives.
5 Course Learning. > Detenf:;yi‘r{e the pH o?var]i)ous safm)fes like water/acid/base/soil etc.
Outcomes(CLO) > Apply the concepts of phase equilibria to determine critical solution

temperature and study concepts of Nernst distribution law and
determine equilibrium constant of various reactions.

1 Credits l Credit =30 Hours Laboratory or Field learning/Training

| Min Passing Marks:20

6 | Credit Value
7 | Total Marks Max.Marks:50

ART -B: Content of the Course

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

No. of

Module Topics (Course contents) Periods

Lab./Field (Organic Analysis
Training/ \§ystematic identification of organic compounds:
Experimentl, Tet for aliphatic and aromatic nature of substances.
(ng;i':;se b. Test for saturation and unsaturation.
c. Detection of elements (N, S, and halogens) in organic compounds.

d. Identification of functional groups:
i) Carboxylic acids ii) 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-CH,-CH,-COOH) on the critical solution temperature of two partially
miscible liquids (e.g. phenol — water system).
3) To construct the phase diagram of two components (e. g. diphenylamine-
benzophenone system) by cooling curve method.

P\'ernst Distribution Law
1) To determine the partition coefficient of lodine between water and carbon|

tetrachloride/Kerosene.
2) To determine the partition cﬁcient of benzoic acid between water and benzene.

LT -

s

T
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A

) To determine the equilibrium constant of the rermiioe G

stant of t i T T

method. he reaction, KI'+ I = Kl by distribution]
Organic analysis, Aromatic/Aliphatic co T v

i b P mpounds, Saturated/unsaturated compounds, Element

etection, Functional groups, Derivatives
istribution law. Jor functional groups, pH, Phase equilibria, Nerust

ART-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, §. (2010). Practical Chemistry. S. Chand Publisher.

Reference Books Recommended:
1. Moudgil, H. K. (2010). Textbook of Physical Chemistry. PHI Learning Pvt. Ltd.

2. Adamson, A. (2012). A Textbook Of Physical Chemistry. Elsevier.

3. Findlay, A. (1923). Practical Physical Chemistry. Longmans, Green.
4. Leonard. J, Lygo. B & Procter, G. (2013). Advanced Organic Practical Chemistry, CRC Press.

nline Resources—
» e-Resources / e-books and e-learning portals

https://faculty.ksu.edu.sa/sites/default/files/vogel -

P
practical organic chemistry Sth_edition.pdf
https://tech.chemistrvdocs.com/Books/PLysical/Advanced-Phvsical-Chemistgt

Experiments-by-J-N-Gurtu-&-Amit-Gurtu.pdf

https:/byjus.com/chemistry/conductometric-titra tion/

https:/chem.libretexts.org/Courses/University of California Davis/Chem 4B Lab%3A Ge
neral Chemistry for Majors 1I/1%3A Thermochemistry (Experiment)

ﬁns://www.ulm.edu/chemistrv/courses/manuals/chem1010/experiment 10.pdf
httgs://www.masterieeclasses.com/m-contcn t/uploads/2019/02/11.Practical-Organic-
ChemistryTheory.pdf

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

NN NG

End Semester Exam(ESE): 35 Marks

Continuous Internal |Internal Test / Quiz-(2): 10 Q 10| Better marks out of the two Test / Quiz

Assessment(CIA):  [Assignment/Seminar +Attendance - 05 | +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): 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-voce (based on pﬁncipldtechng}rggy) - 05 Marks




M"’ COLLWOE

FOUR YEAR UNDERGRADUATE PROGRAM (2025 - 28)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

rF’ART—A: Introduction

ram: Bachelor in Science
i Semester -V Session: 2025-202¢)

1 | Course Code

( Degree/Honors)

HSC-05T

Course Title

ORGANIC AND INORGANIC CHEMISTRY -1

Course Type

DSC

SN B OV Y

Pre-requisite(if,any)

As per Program

n

> Explore role of nitrogen in organic chemistry by studying N-containing

compounds and heterocycles.
> Unravel molecular structures using techniques like rotational,

vibrational, and Raman spectroscopy.

Course Learning.
Outcomes(CLO)  |[» Demystify bonding in transition metal complexes, including stability,

lability, and magnetic properties.
> Understand the importance of organometallic and inorganic compounds

in biological systems. |

3 Credits Credit = 15 Hours -learning & Observation J

6
7

Credit Value
Total Marks

Max. Marks: 100 | Min Passing Marks:40

PART -B: Content oftheCourse

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

Unit

Topics(Course contents) Periods

I

(A)Organic Compound of Nitrogen
Preparation of Nitroalkanes and Nitroarenes, Chemical properties of nitroalkanes,

Mechanism of nucleophilic substitutions in nitroarenes, Reduction of nitroalkane in
acidic, neutral, and alkaline medium.Picric acid
Amines:- Nomenclature, Structure and stereochemistry. Basicity, Structural feature
effecting basicity of amines. separation of primary, secondary and tertiary ammines.
Amine salt as phase transfer catalyst. Preparation of alkyl and aryl amines:- reduction off
nitro compound, reductive amination of aldehydic and ketonic compounds. Gabriel
Phthalimide reaction, Hoffmann Bromamide reaction. Physical and chemical properties
of amine: electrophilic aromatic substitution in aryl amines, reaction of amines with|
nitrous acid, synthetic transformation of aryl diazonium salts, Azo-coupling reaction.

12

II

Spectroscopy: General introduction, electromagnetic radiation, region of spectrum,
representation of spectral width and intensity of spectral transition.
(A)Rotational spectra of diatomic molecule as rigid rotor, selection rule, energy level
transition, spectra. Determination of bond length, Isotope effect, Qualitative descriptior;

of non-rigid rotor.
(B)Vibrational Spectra: Fundamental vibrational bands and their symmetry. Diatomic| 11

molecule as harmonic oscillator. Selection rule, pure vibrational spectrum, Determination
of force constant Anharmonic oscillator.
(C)Raman Spectra: introduction, concept of polarization, quantum theory, stoke and
antistoke line, pure rotational and vibrational Raman spectra. Applications of Raman

spectra.
(A)Metal Ligand Bonding in Transition Metal Complex: postulate of CFT. Splitting

of d orbitals in octahedral, tetrahedral complex, Spectro-chemical series, Calculation of
CFSE, Factors affecting CFSE, Applications of CFSE, Jahn-Teller Distortion, 11

Limitations of CFT. A

(B) Thermodynamic and Kinetic|aspects of Metal Complexes: A brief introduction o

&v k. : : ‘t .l ’. Ii}.q ; v
SRR Ch R s - S R
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and kinetic stability of complex, Stepwise and ili
C) Magnetic properties: Types of magnctig bchavigr. Methodzv:frmtse?mb;m;?nn:m{-
usceptibility, Spin Only formula, L-S Coupling, Calculation of effective magnetn.c

oment, Orbital contribution to magnetic moment. e

v A)Organometallic Chemistry: Definition, nomenclature, and Classification of
anometallic compounds. Preparation, properties, bonding and application of alkyl

d aryls of Li, Al A brief account of metal ethylenic metal complexes special referenc

o Zeisse’s salt. Mononuclear carbonyls and nature of bonding in metal carbonyls. 18

lectron rules( Effective Atomic Number Rule). Ziegler-Nata Catalyst for polymerization

bf alkene, Wilkinson Catalyst and Hydrogenation , Hydroformylation. 11

(B)Bioinorganic Chemistry: Essentials and trace elements in biological system,

metalloporphyrins, with special reference to hemoglobin and myoglobin. Biological role]

of alkali and alkaline earth metals with special reference to Na* K* Ca** and Mg"

Nitrogen fixation.

[Amines, Nitro compounds, Zeigler-Nata Catalyst, Wilkinson Catalyst, rigid rotor, harmonic oscillator,

s Hemoglobin, myoglobin.

ermodynamic

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

Text Books Recommended:
1. Bahl, A., & Bahl, B. S. (2020). Organic chemistry (5thed.). S. Chand & Company.
chemistry. S. Chand & Company.

2. Madan, R. D. (2018). Advanced organic

3. Somi, P.L.(2019). A textbook of organic chemisiry. S Chand & Company.
4. Sharma, B. K. (2015). Spectroscopy. GOEL Publishing House.
5. Kaur, H. (2018). Spectroscopy.

6. Das, A. K. (2012). Bioinorganic

Pragati Prakashan.
Chemistry. Publisher.

Reference Books Recommended:
1. Skoog, D. A., Holler, F.J, & Crouch, S. R. (201 7). Principles of Instrumental Analysis. Cengage
Learning.
lic Chemistry. New Age International.

2. Mehrotra, R. C. (2010). Organometal
Metal. University Science

3: Carbtree, R. H. (2014). Organometal

Books.
4. Housecroft, C. E., & Sharpe, A. G. (2012). Inorganic Chemisiry. Pearson.
5. Miessler, G. L., Fischer, P.J, & Tarr, D. A. (2010). Inorganic Chemistry. Pearson.

iOnline Resource:
» e-Resources / e-books and e-learning portals
n/noc23 cy0l/preview

> https://onlinecourses.n tel.ac.i
> https://pubs.rsc.or Jen/content/articlelandin /1978/£2/£29787401203

» https://onlinecourses.swa am?2.ac.in/cec23 _cv03/preview
% https://onlinecourses.n tel.ac.in/noc22 cyl2/preview

 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

lic Chemistry of the Transition

Continuous Internal] Internal Test/ Quiz-(2): 20 #20 | 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 =20Marks
Section B: Descrip{iye answer type qts.,lout of 2 from each unit-4x10=40Marks
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A i et o a1
DEPARTMENT OF CHEMISTRY
CoOURSE CURRICULUM

PART-A: Introduction

Program:Bachelor in Science Semester -V Session: 2025-202€)
(Degree/Honors)

1 | CourseCode CHSC-05P

1 | CourseTitle CHEMISTRY LAB COURSE -V

3 | CourseType DSC

4 Pre-requisite(ifany) As per Program

» To apply the knowledge of qualitative and quantitative estimations
in real sample analysis.

: | Course Learning. » To get ‘Hands on Training’ and develop skill for synthesis of
* | Outcomes(CLO) various inorganic compounds.

» To learn the concept of gravimetric estimation.

» To learn use of conductometer and spectrophotometer for titration.
6 | CreditValue 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max.Marks:50 | Min Passing Marks:20

ART -B: Content oftheCourse

TotalNo.of learning-Training/performancePeriods:30 Periods (30 Hours)

Module Topics(Coursecontents) Nor.zg’e
LabJ/Field I)To verify Beer-Lambert Law for KMnO« K:Cr207 and determine the
Training/ koncentration of the given solution of the substrate from absorbance measurement.
Ec‘p‘Tmi;" 2)To Determine the strength of the given acid conductometrically using standard
ofo(l':‘of:'se lalkali solution.
3)Gravimetric estimation of Ba as BaSO4 from given solution of BaCla.
4)Inorganic compound synthesis: 30
(i) Synthesis of sodium tricalato ferrate(Ill) Na[Fe(C204)3] and
determination of its composition by permangnometry.
(i)  Synthesis of Ni-dimethylglyoxime complex [Ni(dmg):]
(iii)  Synthesis of Tetraaminecopper(II) sulphate [Cu(NH3)4]SO4
(iv)  Synthesis of Cis- and Trans-bisoxalateochromate(IiDion.

Keywords | Spectrophotometer, Lambert beers law, Gravimetric estimation, synthesis of inorganic complexes

o |
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PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books: _ i
1. Chatwal, G. R., & Sharma, A. (n.d.). Instrumental methods of chemical analysis. Himalaya

Publishing House. :
2. Raj, G. (2009). Advanced Practical Inorganic Chemistry. Krishna Prakashan.

Reference Books:

fl . Svehla, G. (Ed.). (1978). 4 textbook of quantitative inorganic analysis (by A. 1. Vogel). ELBS
Publishers and Distributors. (Original work published 1968) -

2. Henderson, W. A. (n.d.). Inorganic synthesis. Benjamin-Cummings Publishing Company.

3. Femnelius, W. G. (2009). Experimental inorganic chemistry (Adapted by R. K. Sharma & G.
Panda). New Age International Publishers. (Original work published 1972)

4. Mendham, J., Denney, R. C., Barnes, J. D., & Thomas, M. (Eds.). (2000). Vogels textbook of
quantitative chemical analysis (6th ed.). Pearson Education India. (Original work by A. I. Vogel)

5. Furniss, B. S., Hannaford, A. J., Smith, P. W. G., & Tatchell, A. R. (Eds.). (1989). Voggl ’s
textbook of practical organic chemistry (5th ed.). Longman Scientific & Technical. (Original
work by A. I. Vogel)

Online Resources:

e-Resources / e-books and e-learning portals
https://www.xoutube.com/watch?v=s7prV9dumI
https://onlinelibrary.wilev.com/series/2146

https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wet Lab Experi
ments/General Chemistry Labs/Online Chemistry Lab Manual/Chem 11 Experiments/0
7%3A_Gravimetric Analvsis (Experiment)

> https://mas-iiith.vlabs.ac.in/exp/beer—lambert-law/

VVVY

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 [Internal Test / Quiz-(2): 10 #10 Better marks out of thetwo Test / Quiz
Assessment(CIA): Assignment/Seminar +Attendance- 05 *+obtained marks in Assignment shall be
(By Course Teacher) otal Marks -15 considered against 15 Marks

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

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

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

o b i
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FOUR YEAR UNDERGRADUATE PROGRAM(202% — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM R o
PART-A: Introduction 3.l e

Program: Bachelor in Science Semester VI Session: 2025-2026)
(Degree/Honors) e
1| Course Code DSC-06T

2 | Course Title ORGANIC AND PHYSICAL CHEMISTRY- 11

3| Course Type DSC

4 | Pre-requisite(ifany) As per Program

» To understand role of quantum mechanics in chemistry.

‘ » To know the organic compound in biological system .

5 Course Learning. » To know the polymers in chemistry their preparation and application of
Outcomes(CLO)

polymer.
» To learn the techniques for studying the structure of chemical molecule.
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
Unit Topics(Course contents) Perlods

I Quantum Chemistry I:-Black body radiation ,plank’s radiation law, photoelectric
effect, Compton effect, de-Broglie’s idea of matter and waves and its experimental
verification. Heisenberg’s uncertainty principle, operators: Hamiltonian operator, angular
momentum operator, Laplacian operator, postulates of quantum mechanics, Eigen values,
Eigen function, Schrodinger time independent wave equation, physical significance of V|
,and W2, Application of Schrodinger wave equation to Particle in one dimensional box.

12
Quantum Chemistry II:-Quantum mechanical approach of molecular orbital theory

basic idea, criteria of forming Molecular orbitals, LCAO(Linear combination of atomi
orbital) approximation, formation of Hy" ion, calculation of energy of energy levels fron
wave functions, bonding and antibonding wave functions, concept of sigma bonding
sigma antibonding, pi bonding and pi anti bonding M.Os. and their characteristics
Comparison of M.O. theory and V.B. Model.

Il (A)Carbohydrate: Introduction and classification of carbohydrate, monosaccharide:
open chain and cyclic structure of glucose and fructose, epimer and anomers of glucose.
Relative and absolute configuration of carbohydrates, Specific rotation and mutarotation
of glucose. Determination of ring size in glucose. Chemical properties of gluose:
Osazone formation, oxidation, reduction, Reaction with HIO4, Interconversion o
Glucose and fructose, Chain lengthening and chain shortening. Structure of Disaccharide| 11
Sucrose, Lactose and Maltose. Structure of polysaccharide: Starch, Cellulose.
(B) Amino Acid & Protein: amino acid types of amino acid, isoelectric point, structure
of protein primary, secondary and tertiary structure.
(C) Nucleic Acid: components of nucleic acid, types of nucleic acid, nucleoside
nucleotide, structure of nucleic acid. :

IIT' (A)Organometallic compound:
Preparation, Structure, and chemical reactions of organomagnesium(Grignard Reagent),
Organozinc compound, Organolithium compound,

Organosulphur compound

(B) Synthesis of organic compound via enolates : Active methylene compound, Keto-
enol tautomeris:;n, Alkylation of digthyl malonate and acetoagetic ester. Claisen ester

11

& 7
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condensation and Robinson anealation. Synthesis of monoalkyl and dialkyl derivative,
fatty acids, dibasic acid, @, # unsaturated acid, valeric acid, monoketone, diketone,
heterocyclic compounds etc.

1V [Spectroscopy 11(Organic) N :

(A) Infra red Spectroscopy: Basic principle and instrumentation, introduction, Modes of!
vibrations, fundamental band of different bond and functional groups, identification off
band for compound and IR spectra of different compounds. Applications of IR
ispectroscopy. _
(B)Principle and instrumentation of UV-visible spectroscopy, Introduction, wavelength
maxima, Beer Lambert’s Law, Shifts in UV-visible spectra, Chromophore —Auxoci.tr.ome
theory, Effect of conjugation on wavelength maxima. Types of electronic transitions] 11
Applications of UV-visible spectroscopy. Woodward Fischer rule for polyene
wavelength maxima calculation. Y -
(C) NMR (Nuclear Magnetic Resonance): Introduction to NMR, Basic prm.cxple a.nd
instrumentation, No. of signal in PMR(proton Magnetic Resonance),Chemical .Shlﬁ,
Sheilding and deshielding effect, Splitting of signal or spin-spin interaction, Intensity of
Signal and peak height and peak ratio. Coupling Constant J. Proton NMR of some
compound like ethanol, propanol, toluene, acetaldehyde, ketone, 1,2-dibromoethylene etc.

Particle in one Dimensional Box, Hydrogen atom, Proton NMR, UV Visible, Vibrational Spectra.
Keywords <
Woodward Fischer Rule.

PART—C:Learning Resources

Text Books, Reference Books and Others
Text Books Recommended:

1. Tandon, M. M. N., & Agarwal, S. C. (2022). Unified chemistry. Shivalal and Company.
2. Sharma, B. K. (2010). Spectroscopy comprehension. Goel Publishing House.
3

- Puri, B. R, Sharma, L. R., & Pathania, M. S. (2021). Principles of physical chemistry. Vishal
Publications.

4. Gurtu, J. N., & Gurtu, R. (2015). Advanced physical chemistry. Pragati Prakashan.
Reference Books Recommended:

5. Atkins, P. W., de Paula, J., & Keeler, J. A. (2005). Atkins' physical chemistry Oxford University
Press.

6. Pandya, A. J. (2010). A textbook of biochemistry: Nucleic acids, proteins and carbohydrates.

7. _Korte, F., & Goto, M. (2009) Nucleic acids, proteins and carbohydrates, John Willy & Sons
Online Resources:

> http_s://onIinecourses.nptel.ac.in/noc23 cy09/preview

> https://www.udem -com/course/ochemnmr/?cou onCode=LEADERSALE24A

> https://en.wikipedia.org/wiki/Bioor anic_chemistry#:~:text=Bio hysical%20organic%20ch
emistrv%20is%20a nature%20to%20determine%20their%20 roperties.

» https://onlinecourses.n tel.ac.in/noc21 cv38/preview

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

Better marks out of the two Test / Quiz+

obtained marks in Assignment shall be
(By Course Teacher) _|Total Marks -30 considered against 30 Marks
End Semester Two section—-A & B
Exam (ESE): ection A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20Marks
£ ’ cction B: Descriptive fjswer type qts.,Loug of  from each unit.4x10-d0Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
PART-A: Introduction

Program:Bachelor in Science "
megamwegm) Semester VI Session: 2025-2026)
I'| CourseCode CHSC-06P
2 | CourseTitle CHEMISTRY LAB COURSE-VI
3 CourseType DSC
4 Pre-requisite(if,any) As per Program

»  To understand the basic principles involved in separation and

identification of organic compound.
» To apply the knowledge of qualitative and quantitative estimations |

s | Course Learning. in real sample analysis.

Outcomes(CLO) » To learn the synthesis of organic compounds
» To learn the use of conductometer and spectrophotometer in
analysis.
6 | CreditValue 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | TotalMarks Max.Marks:50 | Min Passing Marks:20

PART -B: Content oftheCourse

TotalNo.of learning-Training/performancePeriods:30 Periods (30 Hours)

No.ofPe

Module Topics(Coursecontents) riod

Lab./Field |I)To determine the solubility and solubility product of Sparingly soluble salt using
Training/ onductometer.
Eé";;’t ic"l::“ 2)To titrate potentiometrically the given ferrous sulphate solution using KMnO4 /
of Course Kz(llrz07 as titrant and calculate redox potential of Fe** /Fe?* system on the hydrogen
cale.
rganic mixture analysis
eparation and Identification of two solid organic compounds from given binary
organic mixture by H,0,NaHCOs, NaOH for separation and preparation of suitable
derivative.
Synthesis of one organic compound :- 30
(a)synthesis of m-dinitrobenzene from nitrobenzene.
(b) synthesis of acetanilide from aniline
(c)Preparation of iodoform from ethanol and acetone
(d)Preparation of p-bromoacetanilide
(e)Preparation of 2,4,6-tribromophenol.
(f)Preparation of methyl orange and methyl red.
(g)Preparation of benzoic acid from toluene.
(h)Preparation of aniline from nitrobenzene.

Keywords | Organic mixture analysis, synthesis of organic compound, soll
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DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Science Semester - VII Session: 2025 -26)
(Honors/Honors with research)

I | Course Code CHSC-07T

2 | Course Title INORGANIC & PHYSICAL CHEMISTRY-II

3| Course Type DSC

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

» Study the formation, stability and electronic specira of complexes

> Analyze the chemistry of metal carbonyls and metal nitrosyls. -

" » Solve the Schrodinger equation for the hydrogen atom and utilize
5 SAOMERR S SRULING. Huckel theory for conjugated systemnis.

Outcomses (C1O) > Analyze collision theory and transition state theory to understand

chemical reactions.

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
Unit Topics (Course contents) Pgﬁzd

I OT & Electronic Spectra of Complexes

Electronic spectra and MO theory of Transition Metal complexes , M.O. Theory for
octahedral, tetrahedral and square planar complexes with and without n-bonding
Determining the Energy terms, Spin-orbit (L-S) coupling scheme, Hund’s rule for term
symbol, Hole formalism, Determination of the term symbol (ground and excited states) 12
ford I to d 9 configurations, Electronic spectra of transition metal complexes, Types of
transitions, Laporte ‘orbital’ selection rule, spin selection rule. Orgel diagrams for
octahedral metal complexes. Charge transfer spectra, Racah parameters, calculations of
10Dq, B, B parameters. Tanabe- Sugano Diagrams of octahedral complexes with d 2 and
d8 configuration.

II' [Metal — Ligand Equilibria

A) Metal — Ligand Equilibria in Solution: Stepwise and overall formation constants;
trends in stepwise formation constants; factors affecting stability of metal complexes
with reference to nature of metal ion, ligand, chelate effect and thermodynamic origin.
Determination of formation constant by: (1) spectrophotometric method (Job’s and Mole
ratio method) (2) Potentiometric method (Irving-Rossotti Method)

B) Reaction Mechanism of Transition metal complexes-: Energy Profile of a reaction,
reactivity of metal complexes, Inert and Labile complexes, Kinetics of Octahedral 11
substitution

C) Metal carbonyls: vibrational spectra of metal carbonyls for bonding and structure
elucidation, important reaction of metal carbonyls. Metal carbonyl clusters with reference
to classification, synthesis and structures.

D) Metal nitrosyls: Nitrosylating agents for synthesis of metal nitrosyls, vibrational
spectra and X-ray diffraction studies of transition metal nitrosyls for bonding and
structure elucidation.

III |Advanced Quantum Mechanics
Discussion of solutions of the Sfﬁmdinger equation to three - dimensional box, concept “

of degeneracy, the harmonic ogcillator, the rigid rotor, the hydrogen atom.
Approximate Mgthods
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he variation theorem and perturbation theory (first order and non-degenerate).

Applications of variation method and perturbation theory to hydrogen and helium atom.

Angular Momentum

Ordinary angular momentum, eigen functions and eigen values of angular momentum,

ladder operator, concept of spin, antisymmetry and Pauli’s exclusion principle.
olecular Orbital Theory

uckeltheory of conjugated  systems, Applications to ethylene,

utadiene and cyclobutadiene.

IV |Advanced Chemical Dynamics .
) Methods of determining rate laws, Temperature dependence of chemical reaction
ates, Arrhenius equation, Energy of activation, pre-exponential factor and its limitations,
ollision theory and its limitations, steric factors, Transition State theory of gas anc! .
liquid phase bimolecular reactions, comparison of three theories of reaction rates, kinetic
It effects. Kinetics of Photochemical reactions (Hydrogen-bromine and hydrogen -
hlorine reactions). .
) Bodeinstein steady state approximation and its application in consecutive reactions,
Dynamics of unimolecular reactions :Lindeman-Hinshelwood mechanism, RRKM !

11

theory, Thermodynamic formulation of transition state theory, Enthalpy, Gibbs free
energy and enthalpy of activation. )

Electronic spectra, MO theory, Complex stability, Spectrophotometry, Vibrational spectra, Bonding,
Metal nitrosyls, Schrodinger equation, Huckel theory , Collision theory, Transition state theory

Keywords

lgART-C: Learning Resources I
Text Books, Reference Books and Others 1
Text Books Recommended:

1. Bali, R. (2014). Principles of inorganic chemistry (5th ed.). New Age International,

2. Prasad, R. K. (2012). Quantum mechanics (3rd ed.). New Age International.

3. Puri, B. R, Sharma, L. R., & Rastogi, V. D. (2012). A textbook of physical chemistry. Vishwa
Prakashan.

4. Rakshit, P. C. (2014). Elements of Pphysical chemistry. S. Chand & Company.

Reference Books Recommended:-

Lee, J. D. (2008). Inorganic chemistry (4th ed), Wiley India.

Greenwood, N. N., & Earnshaw, A. (2012). Chemistry of the elements (2nd ed.). Elsevier.

Laidler, K. J. (1987). Chemical kinetics (3rd ed.). Pearson Education.

Cotton, F. A., Wilkinson, G., Boch, P. L., & Bailar, M. Bailar Jr. (2018). Inorganic chemistry

(6th ed.). John Wiley & Sons.

5. Mathews, P. M., & McFarlane, F. W. (2014). A textbook of quantum mechanics (2nd ed ). Mc
Graw Hill Education.

6. Houston, P. L. (2001). Chemical kinetics and reaction dynamics. Dover Publications.

Online Resources—
> https://nptel.ac.in/courses/115106066

> https:/nptel.ac.in/

> https://onlinecourses.nptel.ac.in/noc23_cy02/preview
> _https://swayam.gov.in/

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

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

End Semester Exe}n (ESE)% .79 Marks 2

RN~
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F OC—N YEAR CZUNWQ?UC»&.M PROGRAM (2025 — 29)

DEPARTMENT OF CHEMISTRY
Oocmmm OCWW.OCFCZ

PART- A: Introduction

Program: Bachelor in Science
(Honor/Honors with Research)

Semester - VII Session: 2025-202¢

I | Course Code CHSC-07P

2 | Course Title CHEMISTRY LAB. COURSE-VII
3| Course Type DSC

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

n

Outcomes AOFOV

» Master separating and estimating acidic and basic radicals in
inorganic mixtures.

identify them using spectral analysis.

and learn to operate basic equipment.

» Apply qualitative and quantitative analysis skills to real samples. +
Course Learning. Inorganic Synthesis & Characterization
» Gain hands-on experience synthesizing inorganic compounds and

» Grasp basic physical chemistry concepts through practical experiments

6 | Credit Value

1 Credits _ Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
ART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) ﬂ“hw
Lab.Field Qualitative analysis of mixture containing cight radicals including two less
Training/ leommon metals from among the following by semi micro method.
MMMM“M..M: asic Radicals:
e Cuiirae Ag, Pb, Hg Bi, Cu, Cd, As, Sb, Sn, Fe, Al, Cr, Zn, Mn, Co, Ni, Ba, Sr, Ca, Mg, Na,
K, Ce, Th, Zr, W, Te, Ti, Mo, U, V, Be, Li, Au, Pt.
Acidic Radicals:
Carbonate, Sulphite, Sulphide, Nitrite, Nitrate, Acetate, Fluoride, Chloride, Bromide,
lodide, Sulphate, Borate, Oxalate, Phosphate, Silicate, Thiosulphate, Ferricyanide,
Sulphocyanide, Chromate, Arsinate and Permanganate.
Separation and determination of two metal ions in ores, alloys, or
mixtures in solution, one by volumetric and the other by
gravimetric methods.
Estimations
(a) Phosphoric acid in commercial orthophosphoric acid. 30
) Boric acid in borax.
© Ammonia in an ammonium salt.
(d) Manganese dioxide in pyrolusite.
(e) Available chlorine in bleaching powder.
® Hydrogen peroxide in a commercial sample.
Preparations

Preparation of selected inorganic compounds and their study 3 m.w.
Electronic spectra, Mossbauer, E.S.R. and B»mnnnn

Eggﬁmgngmoggngg
Theoretical study of structurejagd their i

spectral analysis
b’ ?

N
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1. VO (acac)y 2. TiO (Cg Hg NO)2H,0

3. CisK [Cr (C204)2(H20)] 4. Na[Cr(NH3)(SCN)y]

5. Mn (acac)3 6. Kj3[Fe (Cp04)3]

7.  Prussian Blue, Turnbull’s Blue. 8. [Co (NH3)6][Co(NO2)g]

9.  Cis-[Co(trien)(NO2)2]CL.H20 10. Hg[Co(SCN)4]

11. [Co(Py)2Cla] 12.  [Ni(NH3)6]Clp

13. Ni(DMG), 14.  [Cu(NH3)4]SO4.HO
Adsorption

1. To study surface tension — concentration relationship for solution (Gibb’s

equation).
2. To study the adsorption of oxalic acid on charcoal and to verify Freundlich
adsorption isotherm.

Chemical Kinetics
1. Determination of the effect of (a) Change of temperature (b) Change of

concentration of reactants and catalyst and (c) ionic strength of the medial
on the velocity constant of hydrolysis of an ester/ionic reactions.
2. Determination of the rate constant for the oxidation of iodide ions by,
hydrogen peroxide studying the kinetics as an iodine clock reaction.

§ Polarimetry
. 1. Determine the specific and molecular rotation of optically active substance.
2. To determine the concentration of a solution of an optically active
substance.

Solutions
1. Determination of molecular weight of non-electrolyte/electrolyte by

cryoscopic method and to determine the activity coefficient of an
electrolyte.
2. Determination of molecular weight of non-volatile substances by
Landsberger’s method.

Spectrophotometry
1. Verification of Beer-Lambert law and determination of concentration of

unknown solution.
2. Effect of pH in aqueous coloured system.

Potentiometry/pH metry
1. Determination of temperature dependence of EMF of a cell.

2. To determine pKa of the given monobasic acid by pHmetric titration.
3. Determination of the dissociation constant of monobasic/dibasic acid by
S Albert- Serjeant method.

L Tyl Qualitative Analysis, Separation and Determination, Estimations, Preparations, Spectroscopic

Techniques, Adsorptipn, Chemical Kinetics, Polarimetry, Solutions, Instrumental Methods

a
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'FART—-C: Learning Resources w
W

" Text Books, Reference Books and Others
Text Books Recommen ded

1. Das, R. C., & Behra, B. (2009). Experimental Physical Chemistry (Ist Ed.). Tata Mcgraw-Hill

Education.
2. Chatwal, G. R., & Sharma, A. (2019). Instrumental Methods of Chemical Analysis. Himalaya

Publishing House.

Reference Books Recommended

1. Bassett, J., Denney, R. C., Jeffery, G. H., & Mendham, J. (1974). Vogel's Textbook of Qualitative
Chemical Analysis (5th Ed.). ELBS.

2. Jolly, W. L. (1970). Synthesis and Characterization of Inorganic Compounds. Prentice Hall.

3. James, A. M., & Prichard, F. E. (1981). Practical Physical Chemistry (4th Ed.). Longman.

4

. Plevitt, B. (1974). Findlay's Practical Physical Chemistry (9th Ed.). Longman.

Online Resources—

» (https://www.wiley.com/en-
us/MicroscaleHnorganic+Chcmistrv%3A+A+Comprchensive+Laboratory+Expericnce-p_—

9780471619963
/doi/book/10.1002/9780470405840)

» (https://onlinelibrary.wiley.com

> (http_s://www.nmazon.com/Physical-Chemistg_y-Molecular—Donald-

McQuarrie/d p/0935702997)
> (https://www.amazon.com/Lnboratorv-Manual-thsical-Chemistrv-Dnvison/dp/1297998979)

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 & 10| Better marks out of the two Test/ Quiz

Assessment (CIA): Assignment/Seminar +Attendance - 05 |+ 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): S. Perfo‘rmed the Task based on lab. work - 20 Marks |Course teacher
T. Spotting based on tools & technology (written) — 10 Marks | ~ as per lab.
U. Niva-voce (based on princi[,)\leltechnology) - 05 Marks status

3
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FOUR YEAR UNDERGRADUATE PROGRAM (202 f — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Science S p
emester - VIII : o

(Honors/Honors with Research) Session: 2025-2026
1 | Course Code CHSC-08T
2 | Course Title ORGANIC & INORGANIC CHEMISTRY-II
3 | Course Type DSC
4 | Pre-requisite (if, any) As per Program

S Master mechanisms, kinetics, mechanism and reactivity factors in organic

chemistry.

; » Understand and predict regioselectivity in aromatic electrophilic substitution
. | Course Learning. .
d Outcomes (CLO) reactions.

> Utilize symmetry and group theory to analyze molecules and predict

spectroscopic features.

» Understand and classify supramolecular chemistry
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

Unit Topics (Course contents) Period

I CHANISTIC ORGANIC CHEMISTRY

Unit I: A) Reaction mechanism: Types of reaction, Types of mechanism, kinetic and
thermodynamic control, Hammond’s postulate, Curtin-Hammett principle, Potential
energy diagrams, transition states and intermediates, methods of determining
mechanisms, trapping of intermediates, checking for common intermediate, competition
and cross-over experiments, isotope effects, Hard and soft acids and bases.

B) Reaction Kinetics: Reaction co-ordinate diagrams, rate laws and methods of
determining concentration.

C) Effect of Structure on reactivity: Resonance and field effects, Steric effect, b
quantitative treatment. The Hammett equation and linear free energy relationship,
substituent and reaction constants, Taft Equation.

D) Aromatic electrophilic substitution: The arenium ion mechanism, orientation and
reactivity, energy profile diagrams. The o/p ratio, ipso attack, orientation in benzene ring
with more than one substituent, orientation in another ring system. Friedel-Crafts
reaction, Vilsmeir-Hack reaction, Gatterman-Koch reaction, Pechman reaction,
Diazonium coupling, Blanc chloromethylation, Kolbe— Schmitt reaction

II |SUBSTITUTION REACTIONS

A) Aliphatic nucleophilic substitution: The SN1, SN2, mixed SN1, SN2 and SET and
SNi mechanisms. Nucleophilicity, effect of leaving group, ambient nucleophiles and
Lambient substrates regiospecificity, substitution at allylic and vinylic carbon atoms,
Mitsunobu reaction

B) Concept of neighbouring group participation: Anchimeric assistance with mechanism,
neighboring group participation by = and o bonds, classical and non-classical H
carbocations, Intramolecular displacement by hydrogen, oxygen, nitrogen, sulphur and
halogen. Alkyl, cycloalkyl, aryl participation, participation in bicyclic system, migratory

ptitude.
E) Aromatic Nuclepphilic Subaneneral introduction to different mechanisms
hilic substitytion SNAr, SN1, benzyne and SRN1 mechanism

f aromatic pucl

w e e S
e R SR 00 .
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et o

ymmetry elements and Symmetry operation, definitio

. n of group, sub
lation between order of a finite group and its subgroup., Conjuggacyprelatig:;o ::é

lasses. point symmetry group. Schonflies symbols, re i

( . ’ » Fepresentations of groups b
atr.xc_es (representation for the Cn Cuvy Con, Dy, etc. groups to be w%l;keg ou{ 1
plicitly). Character of a representation. The great orthogonality theorem

without proof) and its importance. Character tables and their uses in
pectroscopy.

olecular receptors for different types of molecules including arisonic substrates, design

ransport processes and carrier design. Supramolecular devices. Supramolecular
hotochemistry, Supramolecular electronic, ionic and switching devices. Some examples 11
fself-assembly in supramolecular chemistry.
etal Clusters:
Higher boranes, carboranes, metalloboranes and metallocarboranes, compounds with
etal-metal multiple bonds.
sopoly and Heteropoly Acids and Salts.

Keywords lReaction mechanisms, Kinetics, regioselectivity, electrophilic substitution, substitution mechanisms,
eighboring group participation, symmetry, group theory, supramolecular chemistry

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

Textbooks Recommended

1. Sonmi, P. L., Bahl, B. S., & Bahl, A. (2019). Organic Chemistry.S. Chand & Company Ltd.

2. Morrison, R. T. & Boyd, R. N. (2012). Organic Chemistry. Pearson Education. _

3. Kumar, A. (2004). Elements of Group Theory for Chemists. New Delhi, India: Affiliated East-
West Press. . ' i i .

4. Mukherji, S. M. & Chakrabarti, S. P. (2007). Reaction Mechanisms in Organic Chemistry.

*R Macmillan India Ltd.

eference Books Recommended

, F. A. & Sundberg, R. J. (2007). Advanced Organic Chemistry. Springer.
gha;:ialia, V. K. & Aggarwal, R. (2010). A Textbook of Organic Chemistry. Narosa
Publishing House. : . _

thers, W. (1987). Modern Organic Synthesis. Sprmge}:. :

g:z: A;.rE. & )(Jarci):, J. (2006). March's Advanced Organic Chemistry: Reactions,
it , and Structure. John Wiley & Sons.
5 gf{fs{,s‘::;zn;. aB. (2004). The Art of Writing Reasonable Organic Reaction Mechanisms.

Oxford University

AW b~
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PART -D: Assessment
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COLLEGE

VRLALFRRATL 'L:Lk;
An &

FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction
ram: Bachelor in Science :
g:nirWOlnors with Research) Semester - VIII Session: 2025 -2026
I' | Course Code CHSC-08P
2 | Course Title CHEMISTRY LAB. COURSE-VIII
3| Course Type DSC
4 | Pre-requisite (if, any) As per Program

» To understand the basic principles involved in separation of organic
binary mixture and identify the components by qualitative analysis.
» To get trained in one step/two-step synthesis of commercially important
5 Course Learning. organic compounds based on different chemical processes.
Outcomes (CLO) |» To learn about separation and purification of organic mixtures by

chromatography
» To identify and characterize prepared and separated compounds by IR

spectral analysis.
1 Credits l Credit =30 Hours Laboratory or Field learning/Training

50 | Min Passing Marks: 20

6 | Credit Value
7 | Total Marks Max. Marks:

PART -B: Content of the Course b

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

Module Topics (Course contents) 1;:):;;;5
Lab./Field |Organic Synthesis
Training/ (i) Acetylation: Acetylation of cholesterol and separation of cholesteryl
E(”fg;: lenx:::t acetate by column chromatography.
Pl (if)  Synthesis of p-Naphthyl acetate / Hydroquinone diacetate.
(iii) Oxidation: Adipic acid by chromic acid oxidation of cyclohexanol
(iv) Grignard reaction: Synthesis of triphenylmethanol from benzoic acid

(v) Aldol condensation: Dibenzalacetone from benzyldehyde

(vi) Sandmeyer reaction: p-chlorotoluene from p-toluidine / o-
chlorobenzoic acid from anthranilic acid.

(vii) Acetoacetic ester Condensation: Synthesis of ethyl-n-butylacetoacetate
by A.E.E. condensation.

(viii) Cannizzaro reaction: 4- chlorobenzaldehyde as substrate / Benzoic acid

and benzyl alcohol.
(ix) Friedel Crafts Reaction: B-Benzoyl propionic acid from succinic 30

anhydride and benzene.

(x) Aromatic electrophilic substitutions: Synthesis of p-nitroaniline and
‘bromoaniline.

(xi) Clemmenson reduction: Hydrocarbons from ketones.

(xii) Nitration: Picric acid from phenol

(xiii) Reduction: Acetic acid from ethanol.

(xiv) Esterification: Oil of Wintergreen from salicylic acid.

(xv) Sulphonation: Sulphanilic acid from aniline.

Separation, purification and identification of compounds of binary mixtures

(solid-solid, liquid-solid) using chemical tes
Identification of function:;ﬁoup of organigcompounds by FTIR

Separation, puyfification and |dentificafiefi of compqundp of binary mixtures TLC
i X ® Rk




nd column chromatography,

Organic Synthesis, Separation techni
e He O] I345) ques (column chromat, i
Keywords Yechniques (FTIR), Volumetric analysis, Chromatography (;’f;thy, ey, Sextlfcation

Spectrophotometry (UV- Vis), Conductometry, PH-metry.

column), Flame Photometry,

\

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

1. Basavarajaiah, S. M., Nagesh, G. Y., & Ramakrishna Reddy, K. (2016). Compendious
Practical Organic Chemistry: Preparations, Isolation, and Chromatography. New Age

International.
2. Manna, A. K. (2011). Practical Organic Chemistry. Books & Allied (Publishers) Pvt. Ltd.
3. Peesapati, V. (2017). Practical Organic Chemistry — A Primer. BSP Books,

Reference Books Recommended:

Vogel, A. 1. (1957). Practical Organic Chemistry. Longman Scientific & Technical.

2. Mann, F. G., & Saunders, B. C. (2004). Practical Organic Chemistry (4th Ed.). Longman.
Jeffery, G. H., Mendham, J., Denney, R. C., & Barnes, J. (2000). Vogel's Textbook Of
Quantitative Chemical Analysis (6th Ed.). Longman.

4. Harris, D. C. (1998). Quantitative Chemical Analysis (5th Edition). W H Freeman & Co

—

w

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

» (https://www.wiley.com/en-
us/MicroscaletInorganictChemistry%3A+A+Comprehensive+Laboratory+Experie

nce-p-9780471619963)
(https://onlinelibrary.wiley.com/doi/book/10.1002/9780470405840)

>

» (https://www.amazon.com/Physical-Chemistry-Molecular-Donald-
McQuarrie/dp/0935702997)

» (https://www.amazon.com/Laboratory-Manual-Physical-Chemistry-
Davison/dp/1297998979)

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 Markkss
Exam (ESE): 35 Mar '
e g:lnt%mal Test/Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz

COlltﬂluz::: (I(l:l;;l;lal Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be
(%i’sgilgc Teacher) __[Total Marks - 15 considered against 15 Marksed :
End Semester aboratory / Field Skill Performance: On spot Assessment Manag,: ch);r
. V. Performed the Task based on lab. work - 20 Marks |Course tea
Exam (ESE): W. Spotting based on tools & technology (written) — 10 Marks | - as per lab.
X. Viva-voce (basedlhn pﬁncipldtgchnolm-v) - 05 Marks status

A 'Lf i AL ) ' o flgja’n;’
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Program:Bachelor in Sciep e

(Diploma / Degree/Honors Semester - i
1'] Coures Code II | Session: 2025-202¢
Course Title AN e
BASIC A

Course Type ———————25°C ANALYTICAL CHEMISTRY
Pre-requisiteit,any) | T — DSk

—

L BT BN

As per Program

M‘\
0 understand the sampli,

pling, procedure and treatment of sample.

Conrss Loarsia g > To understand the anapyy 7 s i A

7 Itical techniques ;

Outcomes(C LO) of chemical reactions. A i
;‘o understand the volumetric analysis technique.
0 understand the gravimetric analysis technique.

6 gredll;uValue 3 Credits | Credir= 15 Hours -learning & Observation
7 | Total Marks Max.Marks: 199 | Min Passing Marks:40

ART -B: Content of the Course
Total No. of Tcaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

on

Unit Topics(Course contents) li(:-.igj
I ualitative and quantitative aspects of analysis
lassification of analytical Techniques, Qualitative and quantitative analysis. Classicall
d instrumental methods. Factors affecting choice of analytical method. Errors in
hemical analysis. Types of errors: Systematic and random, Absolute and relative,
12

dditive and proportional. Normal distribution of indeterminate errors. Statistical
arameters for data evaluation: Mean, median, average deviation, standard deviation,)
fficient of variation, relative standard deviation. Accuracy and precision of results.
omparison of data using F and t-test, rejection of data using Q test. Numerical

roblems.

ampling and sample treatment . :
riteﬁa %or representative sample. Bulk, gross, incremental and analysis sample.

i istics. iques of sampling of ambient air, water and soil samp_les.
cﬂf(::jnsg ostt‘a :Ias;;sle ];zgnrgducﬁon: Coning and quartering, rolling anc:) quart;rmg, &

ds in sampling. Sample dissolution methf)ds fm: elemental a.nalysxs.l“ry an ¢
hing, acid digestion, fusion processes and dissolution of 01'8;:“3 samp 2 a'In‘);pes

alysis: Macro, semi-micro, micro, sub-micro and ultramicro. Major, minor
e nstituents of a sample. , ‘
B olumetric analysis T S
: " eneral principle. Criteria for xeacﬁmsofgsedm ﬁtrimemc g lm e
and secondary standards. C““’w“& expressing concentrations. Internal an
ormality, molarity and various T . i saecinlt

external indicators. ’ P
omplexometric »

BRI

11

L
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e ualitl.ztit’e a‘nd quantitative ar.mlysis;er:rors;Accuracy;Sampling;titrimemc
nalysis;indicators; Gravimetric analysis
PART-C:Learning Resources g

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:

https://edu.rsc.org/resources/analysis
https://guides.loc.gov/chemist:_y—resources/]grint-materials/analytical
https://www.classcentral.com/course/swayam-analytical-techniques-13896
htt[gs://www.technic.com/analy_tical-controls/capabilities/volumetric-analxsis
https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wet Lab _Exp
eriments/General Chemistry Labs/Online Chemistry Lab Manual/Chem 11_Experim

g&ts/07%3A Gravimetric Analysis (Experiment)

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:

VVVVYVY

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- Sx4
=20Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-
4x10=40Marks

(¥ Scanned with OKEN Scanner
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 —29)
DEPARTMENT OF CHEMISTRY

CoursE CURRICULUM

PART-A: Introduction
Program: Bachelors in Science Semester-IV Session: 2025-2024
(Diploma /Degree/Honors)
1 | Course Code CHSE-02T
2 | Course Title ENVIRONMENTAL CHEMISTRY
3| Course Type DSE
4 | Pre-requisite(if, As per Program
any)
Course Learning » To explore the environment through the lens of chemistry, examining
ourse " ; ) . "
5 Outcomes(CLO) interactions between the biosphere, lithosphere, hydrosphere, an
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
" Topics(Course ¢ b
Unit pics( ontents) Period
I [Introduction to Environmental Chemistry 12
Biosphere, Lithosp.here,. Hydrosphere and Atmosphere, Ecological principles- aspects
of ecology, classification, types of ecosystems. Biogeochemical cycles- carbon,
nitrogen, phpsphorous, oxygen, hydrogen. Thermal pollution: sources, harmful effects,
and prevention of thermal pollution. Noise pollution: sources, effects, and control of
noise pollution.
II [Water 11

O{igip, physico-chemical properties of water, sources of water, hydrological cycle
cntena. of water quality, Water management- water shed management, rainwate;
harvesting, water pollution- sources, consequences and harmful effects of water
ollution, strategies for water pollution control.
III Air

Major. regions of the atmosphere, composition of the atmosphere, temperature N
inversion and air pollution episodes, photochemistry of the atmosphere’ de lle)t‘

the str_atospheric ozone, greenhouse effect, greenhouse gases, remedial ,megs 1onfo§
reversion of greenhouse effect, acid rain, photochemical smog,particulate attem :
IV Soil and radiation pollution : = 11
Chemical and mineralogical composition of soil, classificatio i i
line a'nd alkaline, physical properties — texture, bulk density,npzfmsg;ll;igtgesc: f s?xl-
properties—Ion exchange capacity, soil pH and micro and macro nutrient av;t'lab“'f;{lcal
[ntroduction to radiation chemistry, sources of radioactive pollution, elﬁ'ec'tslq:{

radioactive pollution, protection froa radiation, control of radiation

Keywords Environment, Ch¢mistry, Atmosghefe, Hydrosphere/B, ere/lithosphere, ochemical
r.:_zcles, watey;,wafer managem ,,Acid m?:t otochemi nn




lPam’culate matter, Soil and radiation pollutlon.*kadlallon Chemistry. i “"]

PART-C

Learning Resources: Text books, Reference Books and Others
Textbooks Recommended—

1. Dara, S. S. (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. (2010). Environmental chemistry. CRC Press.

OnlineResources—e-Resources/e-booksande-learningportals

» https:/ncert.nic.in/textbook/pdf/kech207.pdf

https://archive.nptel.ac.in/courses/122/106/122106030/

https://scienceinfo.com/environmental-chemistry-definition-importance-application-and-careers/

https://www.ncbi.nlm.nih.gov/books/NBK 83730/

https://ebooks.inflibnet.ac.in/esp16/chapter/water-

pollution/#:~:text=The%20amount%200f%20dissolved%200xygen,dissolved%200xygen%20than%

20saline%20water.

e https://chem.libretexts.org/Bookshelves/General Chemistry/Map%3A Chemistry -
The_Central Science (Brown et al.)/18%3A _ Chemistry of the Environment

https://byjus.com/chemistry/environmental-chemistry/

https://www.nrdc.org/stories/water-pollution-everything-you-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): 20,50 Better marks out of the two Test /
InternalAssessment Assignment / Seminar - 10 Quiz + obtained marks in
(CIA): Total Marks - 30 Ass_ignment shall be considered
y 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
I%;ctil(‘): B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40
arks. _

-

4
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ol SStiecs
FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM
PART- A: Introduction

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

Semester - I'V|Session: 2025-202¢

1 Course Code CHSE-02P b
2 Course Title ENVIRONMENTAL CHEMISTRY LAB. COURSE

3| Course Type DSE

4

Pre-requisite (if, any) N

» To know the basic idea on techniques of water analysis an

acidity alkalinity
: » To get experience with the calculations of BOD and CcoD
Course Learning F : ke 2
5 Outcomes (CLO) » 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

6 i 01Credit
= Credit Value e 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) Ilq’(e);'i(:) ‘;l
Lab./Field Water Analysis
Training/ a. Alkalinity
Experiment b. Acidity
Contents c. Temporary, Permanent and total hardness
P of d. Sulphate
i e. Phosphorus
Water analysis
e. Nitrites
f. Chlorides
g. D.O, BOD and COD
w h. Insecticides
v i. Pesticides
Analysis of chemicals used in water and waste water treatment-Alum, bleachi
»owder, activated carbon.
Determination and comparison of chlorine content in tap water, storage tank 30
imming pool. Ik L e L
Soil Analysis e R,
Determination of: IR Ia b e ‘

(% scanned with OKEN Scanner



Determination of macro and micro nutrients in soil.
ampling of water- tap water, well water, overhead storage tank water pond
ater and lake water.
hysicochemical and organoleptic characteristics of the above water samples.
tatistical evaluation of the data obtained for optimization of results.
etermination of Total solids, Total dissolved solids and total suspended solids#
d its significance.
Determination 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.

PART-C

Learning Resources: Text Books, Reference Books andOthers

2

2.

Textbooks Recommended—

3.

Reference Books Recommended-

oSN ™~

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

Vogel, A. I (1955). 4 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. (2013). Fundamentals of air

pollution. Elsevier.
Clesceri, L. S. (1998). Standard methods for examination of water and wastewater. American public

health association, 9.
Rump, H. H. (1999). Laboratory manual for the examination of water, waste water and soil (No. Ed.

3). Wiley-VCH Verlag GmbH.

OnlineResources— e-Resources/e-booksande-learningportals

https://ncert.nic.in/textbook/pdf/kech207.pdf
https://archive.ngtel.ac.in/courses/l22/l06/122106030/

htt s://scicnceinfo.com/environmental—chcmistr -definition-importance-application-and-careers/
https://www.ncbi.nlm.nih.gov/books/NBK83730/

htt s//ebooks.inflibnet.ac.in/es 16/chapter/water- .
pollution/#:~:text='I‘he%20amount%200f%20dissolved%ZOOxVMMMW__mM
20saline%20water.

https://chcm.libretexts.org/Bookshclves/General Chemistry/Map%3A_Chemistry_-
The Central Science (Brown_et al.)/18%3A Chemistry_of the Environment




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 +Attendance - 03  + obtained marks in Assignment shall
(By Course Teacher) Total Marks - be considered against 15 Marks
15
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

Marks

F. Viva-voce (based on principle/technology) - 05
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COLLEGE

FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY
CoURSE CURRICULUM

PART-A: Introduction

Program:Bachelor in Science Semester- V Session: 2025 2028
( Degree/Honors) :
1| CourseCode CHSE-03T

DYES & POLYMER CHEMISTRY
DSE

2 | CourseTitle
3| CourseType
4 Pre-requisite(if,any)

As per Program
» To know about various synthetic dyes and their structures.
Course Learning » To understand clas:riﬁcalion, colour am{ chemicgl constitution of dyes.
Outcomes(CLO) * |» To know about various pes of polymeric ma‘terlals. ok
» To understand preparation, structure, properties and application of

polymers.

3 Credits | Credit = 15 Hours -learning & Observation
l Min Passing Marks:40

6 | Credit Value
7 | TotalMarks Max.Marks: 100

PART -B: Content of the Course

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

Unit Topics(Course contents) eriod

Introduction to dyes: Requirements of a good dye Solubility, Linearity, Co-planarity,
Fastness, Substantivity, Economic viability. Definition of fastness and its properties and

Mordants with examples Explanation of nomenclature or abbreviations of commercial

dyes with at least one example suffixes — G, O, R. Naming of dyes by colour index (two
12

examples) used in dye industries.
Colour and chemical constitution of dyes: Absorption of visible light, colour o

wavelength absorbed and complementary colour, chromogen, chromophore, auxochrome
bathochromic and hypsochromic shifts. Relation of colour to resonance in the followin
classes of dyes: Azo, Triphenylmethane, Anthraquinone.

II [Classification of dyes based om application: Definition, fastness properties and
pplicability on substrates, examples with structures. (a) Acid dyes — Orange II, Alizarin
yanine Green G. (b) Basic dyes — Crystal Violet, Bismark Brown. (c) Direct Cotton
yes — Chrysophenine G. (d) Azoic dyes — Diazo components: Fast Red B Base, Fast] 11
lue B Base; Coupling components: Naphthol AS, Naphthol AS-G. (e) Mordant dyes —
riochrome Black T, Alizarin. (f) Vat dyes — Indigo, Indanthrene (g) Disperse dyes

elliton Scarlet B, Disperse Yellow 6G
III |Introduction and history of polymeric materials:

I

ifferent schemes of classification of polymers, Polymer nomenclature, Molecular force.
d chemical bonding in polymers, Texture of Polymers.

unctionality and its importance: 1
riteria for synthetic polymer formation, classification of polymerization processes,

elationships between functionality, extent of reaction and degree of polymerization.
ifunctional systems, Poly-functional systems.

IV [Determination of molecular weight of polymers (Mn,Mw, etc) by end group analysns,

iscometry, light scattering and osmotic pressure methods. Molecular weight distribution

d its significance. Polydispersity index

rief introduction to preparation, structure, properties and application: pol:

lystyrene opolymers, mema chloride), mm md

]Ymef-}"f | formaidd :“
N vl
&

11

. (Bal
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[polyacetylene, polyaniline, poly(p-phenylene sulphide polypyrrole, polythiophene)].

Keywords|Average molecular mass, PDI, Dyes, Polymer, diazodyes, bismarkbrown,Vat dyes,indigo dyes.

-

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

Text Books Recommended:
1. Bhatnagar, M. S. (2010). A textbook of polymer chemistry. S. Chand & Company.

2. Misra, G. S. (2004). Introductory polymer chemistry. New Age International Publishers &
Distributors. :

Gowariker, V. R., Vishvanathan, N. V., & Sreedhar, J. (2008). Polymer science. New Age
International Publication.

Reference Books Recommended:
1. Braunm, D., Cherdron, H., Rehahm, M., Ritter, H., & Voit, B. (Year). Polymer synthesis: Theory

and practice: fundamental method experiments (5th ed.). Springer.
2. Vogel, A. I (Year). A textbook of Organic Chemistry including Qualitative Organic Analysis.

Longman Publication.
3. Mann, F. G., & Saunders, B. C. (Year). Organic Chemistry. Pearson Publications.

Online Resources—
» e-Resources / e-books and e-learning portals
> https://onlinecourses.nptel.ac.in/noc22 cvS3/preview

> https://nptel.ac.in/courses/116104044
> http://ndLiitkgp.ac.in/he document/swavam prabha/ltcmenbo3sk
» http://www.ndl.gov.in/he document/swayam prabha/cyvucrniweq

3.

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

MaximumMarks: 100 Marks
Continuous Internal Assessment(CIA):30 Marks

End Semester Exam(ESE):70 Marks

Continuous Internal Test / Quiz-(2): 20420 | 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

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

& O
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 23)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART-A: Introduction

Program:Bachelor in Science

Semester-V Session: 2025-2026

Degree/Honors)
1| Course Code CHSE-03P
2 | Course Title DYES AND POLYMER CHEMISTRY LAB. COURSE
3| Course Type DSE
4 | Pre-requisite(if,any) As per Program

» To learn the synthesis of organic dyes in laboratory.
< | Course Learning [> To learn the synthesis of common drugs.
~ | Outcomes(CLO) > To learn the synthesis of polymer.
» To make aware the student about polymer in our day to day life.
6 | CreditValue 1 Credits l Credit =30 Hours Laboratory or Field learning/Training
7 | TotalMarks 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) llj :1:?: d
Lab./Field 1. Synthesis of organic compound or dyes:- Methyl orange(azo coupling)
Training/ phenolphthalein, Methyl red, Cango red, Fluorecein, Alizarin
Experiment| Synthesis of drugs: Paracetamol, aspirin, sulphanilamide, Chlorobutanol,
Contents Tolbutamide, hexamine,
of Course| 3 gSynthesis of Some polymer or project work on some polymer: polyvinyl 30
alcohol, Rayon,PVC,Nylon6, silicon based inorganic polymer, silicone,
zeolite
4. Project work of identification of polymer around us in day to day life

Keywords

Synthesis of organic compound, Crude test, Limit test, Pharmaceutical Packaging.

%\-\SV SL/% 4
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[PART-C:Learning Resources
Text Books, Reference Books and Others

Text Books:
1. Gupta, V. R., Kumar, R., & Gupta, A. (Year). Organic Chemistry. I. K. International Publishing

House.

Bansal, R. K. (Year). Industrial Organic Chemistry. New Age International Publishers.

Kar, A. (Year). Medicinal Chemistry. New Age International Publishers.

Jain, A. K. (Year). Introduction to Pharmaceutical Chemistry. Pharma Book Publications.

Ghosh, B. (Year). Polymer Chemistry. New Age International Publishers.

. Sinha, U. C., & Sinha, N. K. (Year). Polymer Science. Oxford University Press.

Reference Books:

1. Braun, D., Cherdron, H., Rehahm, M., Ritter, H., & Voit, B. (Year). Polymer synthesis: Theory
and practice: fundamental method experiments (5th ed.). Springer.

2. Vogel, A. 1. (Year). A text book of Practical Organic Chemistry including Qualitative Organic
Analysis. Longman Publication London.

3. Mann, F. G., & Saunders, B. C. (Year). Practical Organic Chemistry. Pearson Publications.

4. Burrell, H. (Year). Polymer Analysis. John Wiley & Sons.

5. Griffiths, R. F. (Year). Identification of Polymers. John Wiley & Sons.

Online Resources:

» https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wet Lab Experi
ments/Organic Chemistry Labs/Experiments/1%3A Svnthesis of Aspirin (Experiment)

% https://edu.rsc.org/experiments/the-microscale-synthesis-of-azo-
dyes/559.article#:~:text=In%20this%20experimen t%2C%20students%20prepare,practical
%20should %20take%2020%20minutes.

» https://www.scribd.com/doc/36584645/Polvmers-Chemistrv-Proiect

TR

PART-D: Assessment and Evaluation
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- 03 +obtained marks in Assignment shall be
IA): otal Marks -15 considered against 15 Marks
(By Course Teacher)
End Semester aboratory / Field Skill Performance: On spot Assessment| Managed by
Exam (ESE): G. Performed the Task based on lab. work -20 [Course teacher
Marks as per lab.
H. Spotting based on tools& technology (written) — 10 status
Marks
I. Viva-voce (based on principle/technology) - 05
Marks, J

7

o
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Science Semester - VI Session: 2025.202¢
/ Degree/Honors)

I' [ Course Code CHSE-04T

Course Title HETEROCYCLIC CHEMISTRY

2
3 | Course Type DSE
P

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

> To apply Hantzsch-Widman and IUPAC nomenclature Jor heterocyclic

compounds.
» To understand the concept of tautomerism in aromatic heterocycles and
5 | Course Learning. fo analyze the influence of strain on small ring heterocycles.

Outcomes (CLO) [» To learn the synthesis and reactions of three-, four-, five- and six-
membered heterocycles with one heteroatom.
» To learn the synthesis of important bicyclic heterocycles (indole,
quinoline, and isoquinoline) and learn the mechanisms of reactions.

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)

Unit Topics (Course contents) g:;izg

I Nomenclature and Stereochemistry
Introduction to heterocyclic compounds, Trivial names of common ring systems

Hantzsch-Widman nomenclature for: Monocyclic heterocycles, Fused heterocycles 11
Bridged heterocycles

Replacement of Hantzsch-Widman nomernclature by IUPAC nomenclature

II  [Tautomerism and Strain in Heterocycles

Tautomerism in aromatic heterocycles The effect of strain: Bond angle strain
orsional strain Consequences of strain in small ring heterocycles
hree- and Four-Membered Heterocycles

Synthesis and reactions of: Aziridines, Oxiranes (epoxides), Thiiranes Azetidines
xetanes, Thietanes :

11

I [Five- and Six-Membered Heterocycles with One Heteroatom
Preparation and properties (chemical and physical) of: Pyrroles includi
4 ] . Ing Paal-
ynthesis, Knorr pyrrole synthesis, and Hantzsch synthesis), Furan, gl‘hiopher‘?e i A
Pyridine (including Hantzsch synthesis) 11
j . Five-Membered Heterocycles with Two Heteroatoms
Preparation, properties, and Substitution reactions of: Pyrazoles, Imidazoles Oxazoles

IV Bicyclic Heterocycles: Reactions and Synthesis
Indole gincluding Fischer indole synthesis and Madelung Synthesis)

pengler reaction, and Pomeranz-Fritsch reaction) 12

eactions of bicyclic heterocycles: Mechanisms of elec ili P,
ubstitutions, Oxidation and reduction reactions trophilic and nucleophilic

>4 . o~
Heterocyclic Chémistry, Nomelic, ure, Tautomerism, =
pwords| . e e ke kﬂ(’ 7"“'"- Strain, Rings, Synthesis, Reactions,

¥ P
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PART-C: Learning Resources

Text Books Recommended

1. Gupta, R.R., Kumar, M., & Gupta, V. (Eds.) (1984). Heterocyclic Chemistry (Vol. 1-3). Springer
Verlag.

*R 2. Arora, M. K. (2009). Heterocyclic chemistry. New Age International Publishers.

eference Books Recommended
1. Acheson, R.M. (1961). An Introduction to the Heterocyclic Compounds. John Wiley.
2. Katritzky, A.R., & Rees, C.W. (Eds.) (1984). Comprehensive Heterocyclic Chemistry.

Pergamon Press.

3. Joule, JA., Mills, K., & Smith, G.F. (2010). Heterocyclic Chemistry. Wiley-Blackwell.
4. Gilchrist, T.L. (1992). Heterocyclic Chemistry. Pearson Education Limited.

Text Books Recommended -

Online Resources—

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

https://www.masterorganicchemistry.com/
https://docs.chemaxon.com/display/lts-helium/functions-by-categories.md
https://archive.catalog.arizona.edu/faculty/courses/001/chem.html
https://www.organic-chemistry.org/
https://www.sciencedirect.com/org/journal/journal-of-heterocyclic-chemistry
https://www.wiley.com/en-us/Heterocyclic+Chemistry%2C+5th+Edition-p-9781405 133005
https://www.amazon.com/Chemistry-Heterocycles-Structures-Reactions-
Applications/dp/3527327479

> https://www.wiley.com/en-us/Name+Reactions+int+Heterocyclic+Chemistry-p-9780471302155

YVVVVYVVYY

nline 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

| End Semester

Continuous Internal| Internal Test/ Quiz-(2): 20 +20 | Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar- 10 |4 obtained marks in Assignment shall be
Course Teacher Total Marks - : a considered & oainst 30 Marks :
Two section-A & B 3
Sectior A: Ql,

Sn

Exam (ESE): Wumtypo- 5x4 =20
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FOUR YEAR Ul;DERGRADUATE PROGRAM (2025 — 29)
EPARTMENT OF CHEMISTRY

COURSE Cu
RRICULUM

PART- A: Introduction

Program: Bachelor in Science

¢ Dexros/onors) Semester - VI Session: 2025-2024
1| Course Code CHSE-04p

2 | Course Title '

“ [ 4

R T ETEROCYIC)::;C CHEMISTRY LAB. COURSE {

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

» Proficient in basic laboratory techniques like distillation, extraction,
crystallization, and chromatography.

Cota L. . ? Skilled in the synthesis and purification of heterocyclic compounds.
5 carning. |» Adept at using various spectroscopic techniques (IR, NMR, MS) to

Outcomes (CLO) characterize heterocyclic structures.
» Able to analyze reaction mechanisms and predict product formation in
heterocyclic reactions. J
6 | Credit Value 1 Credits Credit =30 Hours Laboratory or Field
learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20

ART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents) r;z;_;:fd

Lab./Field | Synthesis and Characterization of a Simple Pyridine Derivative: This
Training/| experiment will involve the synthesis of a pyridine derivative (e.g., 2-
Experiment| aminopyridine, 2,6-dimethylpyridine(Hantzsch-syntheis) or nicotinamide) followed
Contents | by purification (recrystallization/distillation) and characterization using melting
of Course| noint, thin-layer chromatography (TLC).

Synthesis and Characterization of a Five-Membered Heterocycle (e.g.,
Imidazole, Pyrazole, Furan): Students will synthesize an 2,5 dimethyl
pyrrole(Paal-Knorr synthesis) imidazole, pyrazole derivative using a condensation
reaction. Purification (distillation/recrystallization) and characterization using
techniques like melting point , TIE.

Synthesis and Characterization of a Benzofused Heterocycle This experiment 30
experiment will involve the synthesis of Coumarins, Coumarone, 2-Phenylindole,
Indigo(Dye)

Isolation of Caffeine from Tea Leaves: This practical involves the extraction and
purification of caffeine (a purine derivative) from tea leaves. Techniques like
solvent extraction, filtration, and sublimation might be employed.
Identification of Unknown Heterocycle: Students will be presented with an
unknown heterocyclic compound and utilize various spectroscopic techniques (IR,
NMR, mass spectrometry) to identify the functional groups and propose the
structure of the unknown molecule. :

Synthesis, Che
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FOUR YEAR UNDERGRADUATE PROGRAM(2025 —-29)

DEPARTMENT OF CHEMISTRY
CouRsE CURRICULUM
PART-A: Introduction
Program:Bachelor in Science )
o PHp 9 Semester VII Session: 2025-202¢
I' | CourseCode CHSE-05T
2 | CourseTitle PHOTOCHEMISTRY AND PERICYCLIC REACTION
3 | CourseType DSE
4 Pre-requisite(if,any) As per Program

» To study the photochemical reaction and pericyclic reaction
» To gain knowledge about mechanism of light induced reaction.

5 (C)::t o m‘:{ggi‘" » To learn the mechanism of thermal reaction

» To understand the difference between light and thermal reaction.
6 | CreditValue 3 Credits |  Credit = 15 Hours -learning & Observation
7_| TotalMarks Max.Marks: 100 | Min Passing Marks:40

ART -B: Content of the Course

TotalNo.of Teaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topies(Coursecontents) N; :)f;’

I

hotochemical reactions and Reaction Mechanism

teraction of electromagnetic radiation with matter, types of excitations, fate of
excited molecules, quantum yield, transfer of excitation energy, actinometry.
Classification, rate constants and life times of reactive energy states - 12
determination of rate constants of reactions. Effect of light intensity on the rate of
photochemical reactions. Types of photochemical reactions — Photo-oxidation,
photo-reduction, photo-dissociation, gas phasephotolysis.

II

hotochemistry of Alkenes
tramolecular reactions of the olefinic bond - geometrical isomerism, cyclisation

ons, photochemical rearrangement of alkenes,rearrangement 1, 4- and 1,5-
ienes. :
otochemistry of Aromatic Compounds:
ical isomerization of aromatic compounds, Photochemical addition and
bstitutions reactions shown by aromatic compounds.

11

III Photochemistry of Carbonyl Compounds
mmolewhrmnonsofwbonylcompmds saturated cyclic and acyclic, B,y -

bhotochemical reactions of carbonyl compounds: Norrish type I and II reactions
Cyclohexadimones.lntamoleculw

NS3LUrs
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isrotatory motions, 4n, 4n+2 and allyl systems. Cycloadditions- antarafacialand 1
uprafacial additions, 4n and 4n+2 systems, 2+2 addition of ketenes.Sigmatropic
arrangements, suprafacial and antarafacial shifts of H, sigmatropic shifts involving
carbon moieties, 3, 3-and 5,5- sigmatropic rearrangements. Claisen, Cope and aza-Copel

rearrangements.
Keywords\Photochemical reaction, thermal reaction,

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

Text Books Recommended —
1. Singh, J, & Singh, J. (n.d.). Photochemistry and pericyclic reactions. [Publisher not provided].

2. Gupta, A. L. (2024). Photochemistry. Pragati Prakashan (7th Edition).

Reference books Recommended:
1. Ramamurthy, V., & Schanze, K. S. (1999). Organic photochemistry. Taylor & Francis.

2. Wardle, B. (2000). Principles and applications of photochemistry. John Wiley & Sons.

Online Resources—

> https://nptel.ac.in/courses/104105038
> https://archive.nptel.ac.in/courses/104/106/104106077/

» https://www.scribd.com/document/512848351/Photochemistry-and-Pericyclic-

Reactions-bv—J—Sim

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:
MaximumMarks: 1060 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.,1out of 2 from each unit-

Ax10=40Marks
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FOUR YEAR UNDE :é% RS
EPA ATE PRO
COS;ZENT - CHEMISC:S? M(2025 — 29)
PART-A: lntrOdUQtion E CURRICULUM
program: Bachelor in Science

,(l{o nors/Honors with Research)
v ,/C;JEZ&de C
HSE-05p

Sem
ester VII Session: 2025 -2028

3| CourseTitle P
¢ H
OTOCHEMISTRY& PERICYCLIC REACTI

3 | CourseType
/—’-—_—f . -

4 | pre-requisite(if,any) DSE
& > Tolearn th '

ie advanced organic chemistry concept that will applied in

solvi, i
itae Leamming ~ ¥ 1 e’:i ’:I;el:rﬁdure chemistry problems.
out arenium ion ,classical versus non classical carbonium

510
utcomes(CLO ; ;
( ) y ;)11 ,dz_)Z'erent rearrangement reactions
O make st
udent aware the level of basic organic chemistry to apply in

diffe 7 :
1.% ::(I;:‘ t;‘ear‘ttgn n'techamsms and organic transformations.
redit =30 Hours Laboratory or Field learning/Training

6 | CreditValue
7 | TotalMarks Max.Marks:50
: : Min Passing M s
’PART -B: Content oftheCourse l e
TotalNo.of learning-Training/performancePeriods:30 Periods (30 Hours)
Module Topics(Coursecontents) Hihe f(l;
: " erio
Synthesis of organic compound involving important chemical

—
.

Lab./Field

Training/|  reaction:-

Experiment . x . S
(a)Acetylations salicylic acid, aniline, glucose and

Contents
of Course|  hydroquinone,
(b) Benzoylation of aniline and phenol.

(c) Aliphatic electrophilic substitution: pre

from ethanol and acetone
(d) Arromatic electrophilic substitution: nitration-preparation of
halogenation:
30

meta dinitrobenzene, p—nitroacetinalidc,
of p-bromoaetanilaide,2,4,6-tribromophenol.
reparation of methyl orange and

paration of iodoform

preparation
(e) Diazotisation/ coupling :- P

methyl red, :
(f)Oxidation: Preaparation of benzoic acid from toluene
f aniline from nitrobenzene, m-

(g) Reduction: Preparation 0
nitroanilene from m-dinitrobenzene- ;

2. Isolation of some natural prOducts(caSein from milk, lycopene

from tomato, nicotine from tobacco leaves €tc.) .

3. Detection of element, functional group and organic compound.

Kemord Synthesis g[o,éan' co und, functiondl

\’




IPART-C:Learning Resources

Text Books, Reference Books and Others
Text books Recommended: |
1. Bansal, R. K. (1994). Laboratory manual of organic chemistry. New Age International
Publishers.
5th odition, Pearson Publication.

2. Vogel Textbook of Practical Organic Chemistry

Reference books Recommended:.
1. Vishnoi, N. K. (2010). Advanced practical organic chemistry (3rd ed.). Vikas Publishing House.

2. Saikia, B. (Year). Organic chemistry-I with practical..

3. Agrawal, O. P. (Year). Advanced practical organic chemistry. Krishna Publication.

Online Resources:

httgs://www.organic-chemistg.org/sxnthesis/
httgs://mvw.orgsvn.org/

https://vlab.amrita.edu/?sub
%20them.detected %2Oby%ZOSimple%ZOchemical%20tests.

=2 &brch=191&sim=344 &ent=1#:~: text=In%20order%20to%20detect

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(ClAssignment/Seminar +Attendance- 0§ +obtained marks in Assignment shall be
IA): 'otal Marks -15 . .
s e R considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment| Managed by
Exam (ESE): M. II\’derf:)‘:me:d the Task based on lab. work -20 |Course teacher
ar :
: as per lab.
N. Spotting based on tools& technology (written) — 1
= gy (written) — 10 status
0. Viva-voce (based on principle/technology) - 0
Marks - 08

- | agd & gt
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 - 29
DEPARTMENT OF CHEMISTRY

CoOURSE CURRICULUM
PART- A: Introduction
3 lor in Scienc :
Program: Bachelor in Science Semester - VII |  Session: 2025-2026
(Degree/Honors)
1| Course Code CHSE-06T
2 | Course Title SPECTROSCOPY-I
3| Course Type DSE
4 | Pre-requisite (i, any) As per Program
> To equips students with advanced spectroscopic techniques for in-depth
molecular analysis.

» To enable classification, isotope effect analysis, and vibrational energy
calculations of techniques like microwave and infrared spectroscopy

Course Learning. > To provide detailed information on structure, environment, and

Outcomes (CLO) electronic configuration on advanced methods like NMR, NQR, and
PES.

» To allows students to probe chemical and surface properties of materials
using Photoacoustic spectroscopy.

n

>
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
Period

Unit Topics (Course contents)
I

Tolecular Spectroscopy
ergy levels, molecular orbital, vibronic transitions, vibration progressions and
cometry of the excited states, Franck - Condon principle, electronic spectra of
olyatomic molecules. Emission spectra: radiative and non-radiative decay,
ternal conversion, spectra of transition metal complex, charge transfer spectra, 12
icrowave Spectroscopy
Classification of molecules, rigid rotor model, effect of isotopic substitution on
the transition frequencies, intensities, non-rigid rotor. Stark effect, nuclear and
electron spin interaction and effect of external field. Applications.
I Infrared spectroscopy
Review of linear harmonic oscillator, vibrational energy of diatomic molecules,
zero point energy, force constant and bond strengths, anharmonicity. Morse
potential energy diagram, vibration — rotation Spectroscopy, P, Q, R branches.
Breakdown of Oppenheimer approximation, vibration of polyatomic molecules.
Selection rules, normal modes of vibration, group frequencies, overtones, hot
bands, factors affecting the band positions and intensities, far IR teglon, metal 11
ligand vibrations, normal co-ordinate analysis.

man Spectroscopy 3"
lassical and quantum theories of Raman effect — Pure rotational, Mongland
bxanonal-mtanonalkamanspecm,sdwﬁonm!&.mmm orinciple
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eshielding, spin- spin interactions, factors including coupling constant “J’.
lassification (ABX, AMX, ABC, AB etc), spin decoupling. Basic ideas about
instruments, FT NMR, advantages of FT NMR, use of NMR in medical

iagnostics.
uclear Quadruple Resonance Spectroscopy
uadruple nuclei, Quadruple moments, electric field gradient, coupling constant,

plitting, applications.

IV | Photoelectron Spectroscopy
Basic principle: photo-electric effect, ionization process, Koopmans theorem,
hotoelectron spectra of simple molecules, ESCA, chemical information from

SCA.

hoto acoustic Spectroscopy
Basic principles of photo acoustic spectroscopy (PAS), PAS gases and condensed 1

systems, chemical and surface applications.

lectron Spin Resonance Spectroscopy
asic principles, zero field splitting and Kramer’s degeneracy, factors affecting
the ‘g’ value. Isotropic and anisotropic hyperfine coupling constants, spin
Hamiltonian, spin densities and McConnell relationship, measurement

techniques, applications. g
Emission Spectra, Isotope Effect, Vibrational Energies, Raman J

Electronic Transitions,
Nuclear Magnetic Resonance (NMR), Nuclear Quadrupole Resonance (NOR),
Photoacoustic Spectroscopy (PAS), Molecular Structure

Keywords Spectroscopy,
% Photoelectron Spectroscopy (PES),

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

Text Books Recommended —
1. Muthu, K. S. (2010). Applications of spectroscopy. Medtech Publications.

2. Ambika, Dr., & Singh, P. P. (2017). Organic spectroscopy. Viva Books.

References Books Recommended —

1. Hollas, J. M. (2019). Modern Spectroscopy (John Wiley & Sons).
2 App_lied Electron Spectroscopy For Chemical Analysis (Wiley-Interscience).
3. Parish, R. V. (1983). NMR, NOR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry

(Ellis Horwood).
4. Drago, R. S. (1977). Physical Methods in Chemistry (Saunders Company).
5. Nakamoto, K. (2009). Infrared and Raman Spectra: Inorganic and Coordination Compounds

e (e, :
6. Williams, D. H., & Fleming, I (2010). Spectroscopic Methods in Organic Chemistry (Tata

Mecgraw-Hill).
7. Dyer, J. R. (1975). Application of Spectroscopy of Organic Compounds (Prentice Hall).

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

Online Resources—
> (l_1tgzs://archive.ngtel.ac.in/courses/lM/l06/104106122/

» (https://m.youtube.com/watch?v=08zELwp358A

(https://m.youtube.com/watch v=03zELWPISSA
> https://archive.nptel.ac.in/cours&s/l03/108/1031081391)
» gl_mgs://ngtel.ac.in/courses/l04108078)

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

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

Semest. : 7 :
End emilgﬁi‘gam (ESE): _ 70 A |

T
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NDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY
CoURSE CURRICULUM

FOUR YEAR U

PART- A: Introduction
Program: Bachelor in Science Semester - VII | Session: 2025.202%
(Certificate / Diploma / Degree/Honors)
1 | Course Code CHSE-06P
2 | Course Title SPECTROSCOPY-I LAB. COURSE "~
3 | Course Type DSE
4 Pre-requisite (if, any) As per Program
> Understand the fundamental principles of different spectroscopic
Vis (optional)

techniques (Microwave, Infrared, Raman, NMR, Uv-
and interpret the data obtained from various spectroscopic

experiments.
_ | Course Learning. » Relate the o.bserved spectroscopic features to the structure, bonding,
5 | Outcomes (CLO) and dynamics of molecules.
» Develop practical skills in operating spectroscopic instrumentation
and analyzing data.
> Enhance critical thinking and problem-solving skills in a laboratory|
setting.
6 | Credit Value 1 Credits Credit =30 Hours Laboratory or Field
learning/Training
7 | Total Marks Max. Marks: 50 12\’(1)111 Passing Marks:

PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents) I;o. .02
€rio

';:nb:/F. ield/ otational Spectroscopy of a Diatomic Molecule (Microwave
raining/|Spectroscopy): Analyze the rotational spectrum of simple molecules and

‘2‘5;; i‘“‘t“‘ alculate its moment of inertia.
ents :
nfrared (IR) Spectroscopy of a Simple Molecule: Record and interpret the IR

of Course pectrum of a molecule, identifying functional groups based on characteristic
requencies.
taman Spectroscopy of a Liquid Sample: Compare the R
liquid to its IR spectrum and explore the concept cff mutual :::;la:si?: Ct:il:s:i olfa
uclear Magnetic Resonance (NMR) Spectroscopy of Simple iy
olecules:. Analyze the '"H NMR spectrum of simple organic molecule
nderstanding the effects of chemical environment and spin-spin cou l',
Ultraviolet-Visible (UV-Vis) Spectroscopy of a Conjugated g 30
ystem: Concentration Determination of Using Lambert Beer's La
easurement of the UV-Vis spectrum of a chromophore-containing m 7’ 1
e.g. cqnjugated diene, transition metal complex) and analyze the gbs s eec: 4
bsorption ba{xds based on their Anax (Wavelength of maximum abso flw
alues, !nvestngate the electronic transitions of a conjugated molecu]Ts on)]
d conjugated ca'rbonyls) using UV-Vis spectmscopy, study the fo a(tPO yenes
lored con}plex in a complexation reaction, Calculation of the r;n lon ofa
nstant using Beer's Law and relevant equations. o

SR: Common examples include studying free radicals
A em:calfrgac)fons zing organic radicals in biolo

N
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Electronic Transitions, Emission Spectra, Raman Spectroscopy, Nuclear Magnetic
Keywords |Resonance (NMR), Electron Spin Spectroscopy (ESR), UV-Visible Spectroscopy

’PART-C: Learning Resources 7

Text Books, Reference Books and Others

Text Books Recommended

1. Mukherjee, P. S. (2009). Electronic A bsorption Spectroscopy and Related T, echniques (1st
Ed.). New Age International (Publishers).

2. Sharma, Y. R. (2007). Elementary organic spectroscopy (Reprint). S. Chand Publishing,

3. Yadav, D. S. (2004). Organic Spectroscopy. [Kindle Edition]. doi: 10. 1007/978-1-4020-

2575-
‘Reference Books:
I. Smith, R. A. (1 974). Infrared and Raman Spectra of Inorganic Compounds. CRC Press.

I. Abraham, R.J, & Settle, F. A. (2011), Interpreting NMR Spectra. Wiley-Blackwell.

2. Jaffe, H.H., & Orchin, M. ( 1962). Uv-Vis Spectral Library of Common Organic Molecules.
Prentice-Hall.

3. Carnevale, A, & Piacenti, P. (201 7). Experimental T, echniques in Nuclear Magnetic
Resonance Spectroscopy. Royal Society of Chemist

4. Chalmers, J. M., & Griffiths, P, R. (2002). Handbook of Vibrational Spectroscopy. John
Wiley & Sons, Ltd.

Online Resources—

> e-Resources / e-books and e-learning portals
WEPS://Www.nist.oov,

. (bgps://edu.rsc.orz/resources/épectroscopx-videos/ 1041 article)
. (httgs://acsanalﬁical.org[)

ttps://mscl.msu.edy

https://new.nsf. ov/funding/o portunities/nsf-national-quantum
e (h s://WWW.chemtube3d.com/s -Operationsrotations
Online Resources—

-vinual-laboratorv-nqvl )

> _e-Resources / e-books and e-learnin

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 Jintema] Test/Quiz-2): 10.& 10 | Better marks out of the two Test
Assessment (CI1A): Assignment/Seminar +Attendance - ¢3 / Quiz
(By Course Teacher)  [Toga] Marks - 15| + obtained marks in Assignment,
shall be considereq against 15
arks
End Semester aboratory / Field Skjll Performance: Qp spot Manageq
Ry ESE): ssessment by Course
( P. Performed the Task based on Jap, work -20 te);cher as
Mark.s per lab.
Q. ﬁoﬁmg based on tools & technology (written) — 10 Status
arks
L R. Viva-voce (based on principleltechnology) - 05
Marks, a f

s

i
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iGN  COLLIRGH
FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM '

PART-A: Introduction
Program: Bachf%lOI‘S in Science Semester—VII Session:2025-2026
(Honors/Honors with Research)
1 | CourseCode CHSE-07T
2 | CourseTitle CHEMICAL KINETICS AND NUCLEAR CHEMISTRY
3| CourseType DSE
4 Prc-rcquiSite(if,any) As per Progranl
C . > To understand types/kinetics of composite reactions and elucidate
5 OOltn“seLeag}ir(l)g). mechanism and derive rate laws, calculate various activation parameters
Seami and predict feasibility of reaction of its basis.

> To explain the concept of acidity functions and illustrate the various rate

correlations, isotopic effect and solvent effect.

> To discuss various aspects of nuclear models, nuclear reactions and
nuclear reactors.

> To understand the principles of radioactivity, its measurements,
counters, apply in determining reaction mechanism, structures,
physicochemical properties and in chemical analysis.

03Credits | Credit =15 Hours - learning & Observation

6 | CreditValue

7 | TotalMarks Max.Marks:100 MinPassingMarks:40

PART-B: Content of the Course
TotalNo.of Teaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

Unit
P ( on entS) ;

12

I Kinetics of CompositeReactions

Types of composite mechanism, rate equation for composite mechanisms-
simultaneous and consecutive reactions, microscopic reversibility, some
inorganic mechanisms- formation and decomposition of phosgene,
decomposition of nitrogen pentoxide and ozone and thermal para-ortho

hydrogen conversion. ,
Kinetics of Catalytic Reactions |

Kinetics of acid-base catalysis: general and specific, hydrolysis of ester and
ide; Enzyme catalysis, Micellar catalysis.

ctivation Parameters
ctivation parameters from experimental results- Arrhenius factor, standard

ree energy of activation, standard enthalpy of activation, entropy of activation
d their physical significance.

II |Acidity function and various rate correlations
ammett acidity function, various treatments of rate correlation, Linear Free -
nergy Relationship (LFER), The Hammett equation, Zucker-Hammett.
ypothesis, Bunnett-Olsen parameter.

topic Effect

eory of isotopic effects; Primary and secon Kinetic isotope
eavy atom isotope effects, Tunneling effect. Kmd:yw solventeffects, i
olvent Effect '
Qualitative theory of influence
terms of dielectric constant, Gy
Application of solvent polarity,|

s
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11

uclear Models
hell model — magic numbers, salient features and merits; liquid drop model —

ogy with liquid drop, merits, semi-empirical equation; Fermi gas model;
llective model and opticalmodel.

uclear Reactions
uclear fusion and fission; Nuclear fission — mass, energy and charge

istribution of fission products; fission neutrons; liquid drop model.

uclear Reactors
atural uranium reactors, classification of reactors — typical reactors, Breeder reactor.

dioactivity

eneral characteristics of radioactive decay and decay kinetics, measurement
f radioactivity: Ionization chamber, electron pulse counters — variation of
ulse size with voltage, Geiger-Muller counter, proportional counter and

intillation counters.

11

ical applications of radioisotopes as tracers: chemical investigation —
ction mechanism and structure determination: physicochemical applications
solubility of sparingly soluble and surface area of a powder; analytical
plications — isotope dilutionanalysisand neutron activation analysis; age
etermination and medical applications.

Keywrd:LKinetics, composite reactions, catalytic reactions, activation parameters, acidity function,
isotopic effect, nuclear models, radioactivity.

PART-C

LearningResou rees:Textbooks,ReferenceBooksandOthers

Textbooks Recommended—

1. Amikar, H. 1. (1995). Essentials of nucle. he \ i

e e S f ar chemistry (No. 1653). New Age International.

1. Laidler, K. J., & Keith, J. (1965). Chemical kinetics (Vol. 2). New York: M -Hi
2. Chorkendorff, 1. & Niemantsverdriet, J. W. (2017). Concepts of modu. catcfl;:: :rLulz"

cience (Brown et

Kinetics (Summary)
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S COLI KGR

FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 23)

DEPARTMENT oF CHEMISTRY
COURSE CURRICULUM
PART-A: Introduction
Program: Bachelors in Science :
__(Certificate/Diploma /Degree/Honors) Semester—VII Session:2025-202¢
I'| CourseCode HSE-08T
* | CourseTitle ELECTRO CHEMISTRY & SURFACE CHEMISTRY
3 CourseType DSE
4 Pre-requisite(if,any) As per Program
CourseLearning, » .Unders{and ele.ctrqchemlslry Sundamentals, explain laws and
S Outcomes(CLO) industrial applications
» To explain and derive equations related to the theory of strong
electrolytes — Debye-Huckel law and its extensions, structure/models
and thermodynamics of electrified interfaces, polarograph y and its
applications.
» To describe and interpret various adsorption isotherms and its
applications, concept and various aspects of micelles.
> To understand the Sundamentals, types, and applications of
surfactants and micelles.
6 | CreditValue 03Credits | Credit =15 Hours - learning & Observation
7 | TotalMarks Max.Marks:100 MinPassingMarks:40

PART-B:  Content of the Course
TotalNo.of Teaching-learning Periods(01 Hr. per period) - 45 Periods (45 Hours)

X No.of
I\;Igg;:le Topics(Coursecontents) Sl
I lectrochemistry-1 12

Electrolyte conductance: specific and equivalent conductance, measurement of
quivalent conductance, effect of dilution on conductance, Kohlrausch law,
pplication of Kohlrausch law indetermination of dissociation constant of weak
lectrolyte, solubility of sparingly soluble electrolyte, absolute velocity of ions, ionic
roduct of water, conductometric titrations.
ingle electrode potential, standard electrode potential, electrochemical series and its‘
pplications. Concept of overvoltage. e

II [Theory of strong electrolyte: limitation of Ostwald’s. dilution law weak and strongl 11
lectrolyte, Debye-Huckel-Onsager’s(tDHO) equation for strong electrolytes,
elaxation, and electrophoretic effect. e i

igration of ions: Transport number-definition and determination by Hittorf method

i undary method.

lgcltlrlg:l:'elxgnbigal cel)lls or Galvanic cells: reversible and irreversible cells,
conventional representation of electrochemical cells. EMF of a cell, effect of
temperature on EMF of cell, Nernst equation calculation of AG, AH andA S

for cell reaction. =

trochemistry-2 : :
i l::c]:-gc?emistry of solutions: Ion- solvent interactions, Debye-Huckel theory

F:or activity coefficient of electrolyte solutions, ionic strength, Debye-Hucke!
limiting law, Debye- Huckel- Ons.ager mtmenta'ndi.ts ension.
Thermodynamics of electx:iﬁed mte eqmnmsofmm ivation clectm .
capillarlty, Lipp g equatlons,dete minagion o fac

i
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afel plot. Polarography theory - Ilkovic cquation, half wave potential and its
ignificance.
urface Chemistry 11
dsorption
urface tension, capillary action, pressure difference across curved surface
Laplace equation), Gibbs adsorption isotherm, BET equation and estimation
fsurface area using BETequation.

icelles
urface active agents, classification of surface active agents, micellization,
critical micellar concentration (CMC), factors affecting the CMC of
surfactants, counter jon binding to micelles, thermodynamics of micellization,
reverse micelles.

Eotentials, exchange current density, derivation of Butler-Volmer equation, j

Keywords Electroclxemist)y, Kohlrausch law, electrode potential, standard electrode potential,
electrochemical series, Debye-Huckel limiting law, surface chemistry, micelles, adsorption,

PART-C ]
LearningResou rces: Textbooks,ReferenceBooksandOthers e

Textbooks Recommended—

l. Soni,P.L., & Mabhajan, S. N. (2013). A textbook of physical chemistry (Vol. 3: Electrochemistry and
surface chemistry). Sultan Chand & Sons.

2. Rakshit, P. C. (2009). A textbook of physical chemistry (Vol. 2: States of matter). Tata McGraw-Hill
Education.

Reference Books Recommended-—

1. Moroi, Y. (2013). Micelles: theoretical and applied aspects. Springer Science & Business Media.

2. Glasstone, S. (2011). 4n introduction to electrochemistry, Read Books Ltd.

3. Plieth, W. (2008). Electrochemistry for materials science. Elsevier.

4. Bikerman, J. J. (2013). Surface chemistry: theory and applications. Elsevier,

5. _Somorjai, G. A., & Li, Y. (2010). Introduction lo surface chemistry and catalysis. John Wiley & Sons

OnlineResources—e-Resonrces/e-booksande—learningporta]s ]
2

e  https://ceramrtr.ceramika.a h.edu.pl/~s szkin/eis/Modem%ZOEIectrochemistrv%20Vol%2028%
OElectrodics%20in%20Chemi %20Engineering.pdf

e https:/sist.sathyabama.ac.in/sist coursematerial/ugIoads/SCYA5303.pdf
e https://www.genesis-tutorials.com/w -content/u loads/2018/04/Surface-chemist
. httgs://studg.com/academx/lesson/micelles-biologg-structure-function.html

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

.pdf

Maximum Marks: 100 Marks
Continuous Internal Assessment(CIA): 30 Marks
EndSemester Exam(ESE): 70 Marks
Continuous Internal Test / Quiz-(2): 20 ,&20 Better marks out of the two Test /
IAssessment | Assignment / Seminar - 10 Quiz + obtained marks in

Ig:{;m Total Marks - 30 Assignment shall be considered

: against 30 Marks
&Zy Course Teacher) ! &
End Semester Two section - A & B , e

g Section A: Q1. Objective — 10 xI= 10 Mark; Q2. Short answer type- 5x4

Exam®SE): L ooarks BN

ion B: Dwﬁpﬂmam d  from each unit-4x10=40
ﬂl’k& ,'i‘.;

‘Ll
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 29)
DEPARTMENT oF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Science y
Honors/Honors with Research) SemeSter - VIII Session: 2025-2024

I | CourseCode CHSE-08P
2 CourseTitle ELECTROCHEMISTRY AND SURFACE CHEMISTRY LAB.

e COURSE -
3 CourseType DSE
4 | Prer equisite(if,any) As per Program
. » To acquire the kno wledge of surface tension
5 E&:E:s[fgfg;lg'o > To apply the principle of conductance in studying different

applications,

> To apply various concepts of Physical Chemistry and use,
instruments in Studying various applications.

» To acquire the surface tension — Concentration relationship for

solution
6 | CreditValue 01Credit (Credit= 30Hrs laboratory or Field learning / training)
(Practical)
7 | TotalMarks Max.Marks:50 MinPassingMarks:20

PART -B:  Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

; No.of
Module Topxcs(Coursecontents) Period
Lab./Field onductometry 30

Training/|  Estimation of aspirin from tablet.
Experiment]  petormination of relative strengths of different acids.

Contents Determination of the strength of strong and weak acids in a given mixture
of Course conductometrically.

Potentiometry/pH metry

Determination of temperature dependence of EMF of a cell.

To determine pKa of the given monobasic acid by pH metric titration,
Determination of the dissociation constant of monobasic/dibasic acid by Albert-

Serjeant method.
urface Tension:
Determination of CMC of Surfactants by (1) Surface Tension method (2)
Conductometric method
To study surface tension — concentration relationship for solution (Gibb’s
uation).
;?) smdy)the adsorption of oxalic acid on charcoal and to
Freundlich adsorption isotherm. Rt T R T
To determine the parachor of the given liquid.

Keywords
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Eﬂil\i DM
FOUR YEAR UND GRADUATE PROGRAM (2025

DEPA

COURsE

- 2Q)
RTMENT OF CHEMISTRY

CURRICULUM

PART-A:

Introduction

R —————

Program:Bachelor in Science
___(Honors/Honors with Research)

v —— S ————————

Semester-VI]] Session:2026.2 0.94

Course Code HSE-09T

R ————————— -

Course Title

APPLICATION OF SPECTROSCOPY

o h—

-1

Course Type

.;.,uN_

DSE

Prc-requisite(if.nny)

As per Program

Course Learning.
Outcomcs(CLO)

n

> To interpret the vibrational Spectra of molecules to
Sunctional groups

> To gain proficiency in analyzing

» To equip students witl the ability to utilize Massbauer spectroscopy

Jor the characterization of iron-conmining materialy, analyzing their
oxidation state and local environmeny,

identify

bonding modes.
NMR and ESR spectra to determine

electronic environment of atoms within a molecule,

and understand their

6

—

7

———

» To develop the skills 1o interpret mass spectra,
Jragmentation patterns,
Structure of unknown compounds,

including
to determine the molecular weight and

Credit Value 03Credit Credit= 15 Hours -

e |

Max.Marks:lOO

B

TotalMarks MinPassing Marks:

learning & Observation

N————————

40

PART-B:

Content of the Course

S

’Mod ule
/Unit

Total No.ofI‘eaching—learningPeriods (OlHr.perperiod)

Topics(Cou r'secontents)

I

No.of
Period

Vibrational Spectroscopy
[nstrumentation and sample handling in IR Spectroscopy,

Optical Rotatory Dispersion (ORD)and Circular Dichroism (CD)
Definition, deduction of absolute configurs on, Octant rule for Ketone

12

Nuclear Magnetic Resonance § py
eneral introduction and definition, chemical shift,

shielding mechanism of measurement, chemicg)

orrelation for protons bonded to carbon (;

(% scanned with OKEN Scanner
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Mbssbauer Spectroscopy,
ass Spectrometry
* To interpret the Mass spectrum and djst;
(e.g., alcohols/ethers, aldchydes/ketones, acids, and other aromatic
molecules).

* To identify the unknown molecule
NMR and mass Spectrum data.

Keywords \Vibrational Spectroscopy, FTIR, Nuclear Magnetic Resonance (NMR), CNMR, Electron
pin Resonance (ESR Speca-ascopy), Mossbauer Spectroscopy, Mass Spectrometry, peaks,
Eignals.

(s) based on combined UV-visible, FTIR,

|

—
PART-C

Learning Resources: Text Books, Reference Books and Others {

Textbooks Recommended—
1. Chatwal, G. R., & Sharma, 4. (2017). Instrumental Methods of Chemical 4 nalysis. Himalaya
Publishing House. Sharma,

Y. R. (2000). Infrared Spectroscopy: F; undamentals and
3. Aruldhas, B. R (2007). Nuclear Magnetic Resonance §

Applications. 4 Ipha Science Agency.

Pectroscopy. Springer.
Reference Books Recommended
1. Vij, D.R (Ed ). (2007). Handbook of applied solid state Spectroscopy. Springer Science & Business
Media,
2. Guthrie, R. D. (1979). Introduction (o Spectroscapy (Pavia, Donald Lampman, Gary M.; Kriz,
George S., Jr,)
3. Silverstein, R, M » Bassler, G. C., & Morrill T.C. (1991) Spec. Identification of Org. Compd. John
iley.

4. Parish,R. V., & Ellis, H A. (1

Part-D:AssessmentandEvaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment(CIA): 15 Marks

EndSemester Exam(ESE): 35 Mnrks

Continuous Fntemal Test/Quiz-2: . 1010 JBere ‘marks out of the two Tos 7
InternalAssessment(CIA): [Assignment/Seminar *+Attendance -05 Quiz +obtained marks jn

(By Course Teacher) Total Marks - 15

End Semester Laboratory / field S  [Manage
Exam(ESE): | A. ﬁc :

(% scanned with OKEN Scanner
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| FOUR YEAR UNDERGRADUATE PROGRAM (2025 - p9)
( DEPARTMENT OF CHEMISTRY
CoOuRsE CURRICULUM

T’ART-A: Introduction

Program: Bachelors in Science
( Certificate/Diploma /DegredHonors) SemeSter—VIH

—

Session:2025-20 24

': I'| CourseCode CHSE-10T
. : CourseTitle SOLID STATE & NAN OMATERIALS CHEMISTRY
3 | CourseType DSE
' 4 Pre-requisite(if,any) As per Program
E i » Understand the origin and nature of defects and crystals, electrically
i 5 (O:O‘t':slenl‘cz?g}inog) conducting solids and Superconductors,
!l i > Apply the concept of band theory to explain the behavior of conductors.
‘ » To compare bulk and nanomaterials, explain the role of size, shape,
properties and uses of nanomaterials, describe various methods Jor
synthesis of nanoparticles
» To describe the instrumentation/principle of various characterization
techniques like EDAX, F TIR, SEM, TEM, etc and its application,
% 6 | CreditValue 03Credits | Credit= 15 Hours - learning & Observation
7 | TotalMarks Max.Marks:100 MinPassingMarks:40
PART-B:  Content of the Course
TotalNo.of Teaching—learning Periods(01 Hr. per period) - 45 Periods (45 Hours)
Vg Topics(Course contents) T)g'r?gd
I (Crystal Defects and Non-Stoichiometry 12
Perfect and imperfect crystals, intrinsic and extrinsic defects-point defects, line and

plane defects, vacancies - Schottky defects and Fre

nkel defects. Thermodynamics of
Schottky and Frenkel defect formation, colourcentre

S, non-stoichiometry defects.
Organic Solids
Electrically conducting solids, organic charge transfer complex, organic metals, new
superconductors.
II  [Electronic Properties and Band theory

11
etals, insulators and semiconductors, electronic structure of solids — band
@ heory, band structure of metals, insulators, and semiconductors. Intrinsic and
Xtrinsic - semiconductors, doping se:

miconductors, p-n Junctions, super
nductors.

ptical properties- Optical reflectance, photoconduction - photoelectric effects.

agnetic  properties-Classification of ~materials:  Quantum th?ory of
aramagnetism- cooperative phenomena - ma etic domains, hysteresis,
ntroduction to Nano-materials

11
roperties and uses of bulk and nano-materials; Optical, electrical and

agnetic properties of nano-materials; quantum confinement, role of size and

synthesis,
semiconductor nano-

by green routes,
¢ and micro-
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mulsion methods, T ———
IV |Characterization of nano-materials
Instrumentation operating principle, and applicati i i

' . Plication of Energy dispersive X-
ray spectroscopy (EDAX); FT IR; X-ray diffraction; Atomic Force I&icroscope
(A.FM); Scanning Electron Mlcroscope(SEM); Transmission Electron
Microscope (TEM); UV-VIS-IR spectroscopy, :
Thermogravimetric/Diffferential Thermal Analyzer (TG/DTA)
Applications of Nanomaterials:
Appluiatlons of nano in biology, nanoprobes for analytical applications, status of
nanobiotechnology, future perspectives of nanobiology; nanosensors.

Keywords Nanomaterials, synthesis, characterization, applications, SEM, TEM, IR, U V-visible, TGA,
TA,nanosensors, nanotechnology,

11

| PART-C
Learning Resources: Text books, Reference Books and Others
Textbooks Recommended—

1. Keer, H. V. (1993). Principles Of The Solid State. New Age International,
2. Rao, C. N. R., Miiller, A., & Cheetham, A. K. (Eds. ). (2006). The Chemistry Of
Nanomaterials: Synthesis, Properties and Applications. John Wiley & Sons.
N 3. Kulkarni, S. K., & Kulkarni, S. K. (2015). Synthesis Of Nanomaterials—II (Chemical
Methods). Nanotechnology: Principles And Practices, 77-109.
Reeference Books Recommended—

1. Hannay, N. B. (1973). Solid state chemistry. In Electronic Materials (pp. 505-534). Boston
MA: Springer US.

OnlineResources—e—Resources/e-booksande—learningportals

. httgs://web.mit.edu/robcrtsilbex/rescarch/pagers/ 1981-
1990/rsilbey_structure_properties orsanic solid state.pdf

* https://chem.libretexts.org/Courses/Howard University/General Chemistry%3A An Atoms First A

proach/Unit 5%3A States of Matter/Chapter 12%3A Solids/Chapter 12.04%3A Crystal Defects
. httgs://jiwaii.edu/pdﬂecourse/chemistrv/EIectronic%20Properties%203nd%2OBand%ZO%ZOTheorv.p(

f
e  https://www.researchgate.net/publication/259118068 Chapter -
INTRODUCTION TO NANOMATER

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

m Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks
Continuous Internal Test / Quiz-(2): 20 420 Better marks out of the two Test / Quiz

i inar - 10 * obtained marks in Assignment shall
nal Assessment| Assignment / Seminar 0 g
(Iét]i) Total Marks - 30 be considered against 30 Marks

(By Course Teacher)

Two section—A & B ”
End Sem;sEt e:r ection A: Q1. Oljeeﬁvg*lﬂllhlﬂ Mark; Q2. Short answer type- 5x4 =20
Exam (ESE): s . oriheNama:

5y

SRt o ‘J;'L“
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 2 9)
DEPARTMENT oF CHEMISTRY

COuRSsE CURRICULUM

Microwave synthesis of materials. organic compounds.
The Nano World. Nanomaterials and Their Synthesis.
Characterization Methods for Studying Nanomaterials,
Laboratory Safety and Scientific Report Writing,

Synthesis of graphene oxide from graphene by green methods.

Synthesis and characterization of Ag nano-particles by green method.
Synthesis and characterization of Ag nano-particles by chemical method.
Synthesis and characterization of Cy nano-particles by green method.
Synthesis and characterization of Cu nano-particles by chemical method.
Synthesis and characterization of Ni nano-particles by chemical method.
Synthesis and characterization of Ni nano-particles by green method

PART- A: Introduction
Program: Bachelor in Science
' Semester - ion: y
_(Honors/Honors with Research) er - VII Session: 2025 202¢
I'| CourseCode CHSE-10P
2 | CourseTitle NANOTECHNOLOGY AND SOLID STATE LAB. COURSE -
3 CourseType DSE
4 Pre-TCQUiSite(if,an}’) As per Program [
: CourseLearning. 0 » -1 I;e . callzs.olidarion. Of[ knowledge aboqt the structl‘lre-properlﬂ
5 | utcomes (CLO) relationship of so[u{s 7 frouglz the self-directed synthesis, Structure
and property determination
»  To apply the knowledge gained on the synthesis, structure and
Junction of solid-state compounds.
» Toacquire knowledge to synthesize nanomaterials and interpret its
characteristics.
» To acquire the knowledge of basic sciences required to understand
the fundamentals of nanomaterials
6 | CreditValue 01Credit (Credit= 30Hrs laboratory or Field learning / training)
(Practical)
7 | TotalMarks Max.Marks:50 MinPassingMarks:20
PART-B: Content oftheCourse
TotalNo.ofI‘raining/performancePeriods (01Hr.perperiod)(30 Period
30hours)
odule . No.of
Toplcs(Coursecontents) Period
Lab./Field Preparation of several solid-state compounds using different synthesis methods 30
Training/ Characterization of the compounds by FTIR and X-ray diffraction
Experiment Analysis of the crystal structures and the properties of the prepared solids
Contents Synthesis and characterization of nanoparticle of Fe3O; by chemical method.
of Course Synthesis of graphene oxide from graphene by chemical methods.

o

Keywords |X-ray Difﬁaction;Mbowan{kymI:aMﬂmumm&, Charecterization, Green Methods.
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PART-C

Learning Resources: Text Books, Reference Books and Others

TextBooks Recommended-

I, Venkatraman, D., Mukhopadhyay, C., & Das, K. (2018). Introduction to nanoscience and
nanomaterials. McGraw-Hill Education.

2 Byrappa, K., & Yoshimura, M. (2010). Functional nanomaterials and devices. Elsevier.

3. Kumar, S. (2018). Green chemistry for sustainable development. Springer Nature Singapore Pte
Ltd.

Reference Books Recommended-

l. Rao, C. N. R, Miiller, A., & Cheetham, A. K. (2007). Nanomaterials chemistry. Wiley-VCH.

2. Chakravarty, A., & Singh, P. (2024). Green synthesis of nanomaterials: Biological and
environmental applications. Wiley.

3. Sharon, M. (2018). Green processes and sustainable chemistry. Springer Nature Singapore Pte
Ltd.

4. Anastas, P. T., & Warner, J. C. (1998). Green chemistry: Theory and applications. Oxford
University Press.

OnlineResources—

» https://www.mdpi.com/books/reprint/4856-synthesis-and-characterization-of-
nanomaterials

https://swayam.gov.in

https://epathshala.nic.in
http://as.wiley.com/WileyCDA/WileyTitle/productCd-EHEP000803.html

VVYVY

'Web Resources :-
Not Voodoo

The Safety Net
Comp Chem Website

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 20 Better marks out of the two

Assessment (CIA): Assignment / Seminar- 10 Test / Quiz + obtained

(By Course Teacher) Total Marks - 30 marks in Assignment shall
be considered against 30

Marks

End Semester Exam (ESE): | Two section-A & B
Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer
type- 5x4 =20 Marks

ection B: Descriptive answer type qts.,1out of 2 from each unit-
x10=40 Marks

o™
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Science ,
onors/Honors with Research) Semester - VIIT Session: 202526
I' | Course Code CHSE-11T
2 Course Title NATURAL PRODUCTS & MEDICINAL CHEMISTRY
3 | Course Type DSE
4 | Pre-requisite (i, any) As per Program

> To study the occurrence, Oypes, structure, and analysis methods of
> terpenes and alkaloids and their biosynthesis

5 | Course Learning. » To grasp key concepts in medicinal chemistry and drug terminology
Outcomes (CLO) and learn importance of drug structure for activity.
> To explore specific drug classes and study the medicinal value of
natural products
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

ART -B:  Content of the Course
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

No. of
Period

Unit Topics (Course contents)

I atural Products- Class, Structure and biological importance

Introduction, Natural oceurrence, Classification, Uses, general structural features, general
methods for structure elucidation including Hoffmann’s exhaustive methylation and 12
Emde’s method.

Ll‘ncrpenﬁ: Isoprene rule Classification of mono- sesqui-, di- and triterpenoids, extraction
d biological importance (structure and functions of camphor, citral and a-pinene).

I kaloids and Biosynthesis
oids: Classification, isolation and biological importance (structure and functions o
verine, nicotine, coniine).
troduction to biosynthesis: Principles and underlying concepts Building blocks and| 11
recursors in biosynthesis (acetate, mevalonate, shikimate, etc.), Enzymatic reactions and
eir roles in biosynthetic pathways ( polyketide synthases, terpene synthases).
iosynthesis of flavonoids and related polyphenols.
I |Introduction to Medicines

Definition of a Medicinal drug, Requirements of an ideal drug, Nomenclature of drugs:
Generic name, Brand name, Systematic name
Definition of the following medicinal terms: Pharmacon, Pharmacophore, Prodrug,
Half-life efficiency, LD50, ED50, Therapeutic Index. (Explanation without including
chemistry or structures) Mok 1

e 11
Brief idea of the following terms: Receptors, Drug-receptor interaction, Drug Potency,
Bioavailability R

J ‘ | activity

S 11

WA e =
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wles synthesis); Analgesics-Ibuprofen (with synthesis); Anl_in—mIarialsf“éhloroquine (with
synthesis); Antitubercular drugs - Isoniazid. An elementary treatment of Antibiotics and
ctailed study of chloramphenicol,
‘oncept of sedation, hypnotics, and anesthesia

Medicinal values of curcumin (haldi), azadirachtin (neem).

‘atural Products, Structure Elucidation, Terpenes & Alkaloids, Medicinal Chemistry, Drug
Reywords\Discovery, Structure-A ctivity Relationships (SAR), Pharmacokinetics & Pharmacodynamics,

rug Targets, Pharmaceutical Compounds

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

1. Singh, H., & Kapoor, V. K. (1 996). Medicinal and Pharmaceutical Chemistry. Vallabh
Prakashan,

2. Singh, J, Ali, S M, & Singh, J. (2010). Natural Product Chemistry. Pragati Prakashan.

Reference Books Recommended —

I. Finar, I. L., & Finar, A. L. (1998). Organic Chemistry (Vol. 2). Addison- Wesley.

2. Foye, W. O., Lemke, T L., & William, D. A4, (1995). Principles of Medicinal Chemistry. B.I
Waverly Pvt. Ltd.

3. Hertweck, C. (2012). Natural Product Biosynthesis. Springer- Verlag Berlin Heidelberg.

4. Patrick, G. (2017). Introduction to Medicinal Chemistry. Oxford University Press.

Online Resources—

> h_nMKm.yourube.com/watch?v=H2b-2msgiEE)

> (https://www.genome.ip/kega/)

» (https://pubchem.ncbi.nlm.nih.gov/)

> (https://onlinecourses.n tel.ac.in/noc23 _cy58/preview

L > (https://archive.nptel.ac.in/courses/] 04/106/104106106/)

» _(https://nptel.ac.in/courses/] 04105076)

Online Resources—

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

PART -D: Assessment and Evaluation

Suggested Continuous Evaluafion Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internall Internal Test / Quiz-(2): 20 420 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): Scctilc()sn A: QL. Objective - 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20

ar

Scctilc: B: Pescriptive anS)er type gts.,lout of 2 from each unit-4x10=40
ar

Y e
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SOLI MO
FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29)
DEPARTMENT OF CHEMISTRY

COURsE CURRICULUM
it

. PART- A: Introduction
Program: Bachelor in Science {
Honors/ Honors with Research) Semester - VIIT Session: 2025 -2026
1 e

Course Code CHSE-11p
2 Course Title NATURAL PRODUCTS AAND MEDICINAL CHEMISTRY
LAB. COURSE. ..
3 Course Type DSE ‘l
5 Pre-requisite (if, any) As per Program —I

common drugs,
> Develop skills in isolating natural products from plant sources and

5 | Course Learning, Borinis gt 4
Outcomes (CLO) analyzing their p M . .
> Evaluate the antimicrobial potential of natural product extracts or
Synthetic drugs,
% » Integrate theoretical concepts of medicinal chemistry with
laboratory techniques.
6 | Credit Value 1 Credits Credit =30 Hours Laboratory or Field —1
leaming/l'raining
7 | Total Marks Max. Marks: 50 l %m Passing Marks: 7
PART -B: Content of the Course 7
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours) j
. No. of
Module Topics (Course contents) I Period
Lab./Field Determination the solubility of drug at room temperature
Training/| Determination of pKa of drug value by Half Neutralization/ Hendersop Hassel
Experimentiga|oh ouation
Contents Determination of Partition of co- efficient of a drug in octanol(other solvent)
of Course, 4 water
ynthesis and Characterization of some common drugs: paracetamol, Aspirin
m Acetylsalicylic Acid) etc
solation & Characterization: Isolation of the product, determine the yield, and 30
rform characterization using melting point and infrared (IR) spectroscopy.
Antimicrobial Activity Assay: This practical could involve testing the
ibitory effect of a common antiseptic or a natural product extract on bacterial
wth using an agar diffusion assay. ,
lation of natural products: Caffeine from Tea Leaves, Pigments from
lowers, Essential Oils ves, Curcumin from Turmeri

(¥ Scanned with OKEN Scanner



ART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Iyengar, M. S. (2009). Pharmacognosy and Phytomedicinal Plants. CR¢ Press. Organic
Chemistry Laboratory T echniques. Pearson Education Limited,

2. Gupta, Y. K. (2009). Practical pharmaceutical chemistry - I, CBS Publishers &

‘R Distributors Pvt. Ltd.

eference Books Recommended —
1. Stovall, J. C. (201 0). Experimental Organic Chemistry: A Miniscale and Microscale
Approach. Cengage Learning.
2. Martin, A. (201 0). Physical Pharmacy (6th ed), Lippincott Williams & Wilkins.
3. Parrott, E. L. (2009). Experimental Pharmaceutics. CRC Press.
nline Resources—
* e-Resources / e-books and e-learning portals
* https://www.ncbi.nlm.nih. ov/books/NBK 548557/
* https://www.si aaldrich.com/technical-documents/ rotocols/chemistry/drug-discovery-and-
development/ artition-coefficient-(loo- -determination.htm|

. httgsd/www.sciencedirect.com/science/article/pii/800223549I 5332010

. s://www.chm.bns.ac.uk/web rojects2002/sleath/S

% . ttgs://www.michiganstateuniversitvonline.com/resources/chemistry/svnthesis-and-

characterization-of-aspirin/
e ht_tps://chem.libretexts.o:g/Courses/Universig of California Davis/UCD Chem 124A%3A
Kauzlarich/Text/04. Infrared Spectroscogz/4.2%3A IR Sgectroscogx Analysis

* https://journals.asm .org/doi/pdf/10.1128/9781 555818722.chi5

. @s://www.michiggnstateunivcrsitvonline.com/rcsources/chemistrv/isolation-of-caffcine—

from-tea/
. httgs://www.life.illinois.edu/mcb/l50/SPO4/LabManual/natural groducts.gdf
’Online Resources—

> e-Resources / e-books and e-learnin ortals

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 |Infernal Test / Quiz-(2): 10£10| Better marks out of the two Test /
Assessment (CIA): ssignment/Seminar +Attendance - Quiz
’ (By Course Teacher) “:m Mk » s:;;atiged marks in Ass.ignment
5 considered against 15
i = Marks
End Semester m oratory / Field ¢ On spot Managed
Exam (ESE): ent _ by Course
: : =20 [teacher as
per lab.
status

R
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 zg)
DEPARTMENT OF CHEMISTRY ‘
COURSE CURRICULUM

PART-A:

Program: Bachelors in Science S :
! (Honors/Honors with Research) emester—VIII Session:2025-2024

1 | Course Code CHSE-12T

2 | Course Title INSTRUMENTAL METHODS OF ANALYSIS
3| Course Type DSE
4

Introduction

Pre-requisite (if,
| any)

5 CourseLearning.
Outcomes(CLO)

As per Program

Understand the importance of sampling and sample treatment,

Select appropriate sampling technique based on sample and target

analyte.

Explain principle and instrumentation involved in AAS.

Deduce the necessity to remove interferences in AAS and methods

involved.

Select proper technique among the available techniques.
Formulate experiments based on optical and electroanalytical

\ techniques.

VV VYV VYV

6 | Credit Value 03Credits | Credit=15 Hours - learning & Observation

7 | Total Marks Max.Marks:100 MinPassingMarks: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 Toplcs(Coursecontents) Period

1 Sampling and sample treatment: Criteria for representative sample. Techniques|11
of sampling of gases (ambient air and exhaust gases), liquids (water and milk
samples), solids (soil and coal samples) and particulates. Hazards in sampling,
Safety aspects in handling hazardous chemicals. Sample dissolution methods for
clemental analysis: Dry and wet ashing, acid digestion, fusion processes and
dissolution of organic samples. Detection and quantification: Concepts and
difference between sensitivity, limit of detection and limit of quantification, role of
noise in determination of detection limit of analytical techniques. Methods of
w quantification: Absolute method, comparison method, calibration curve method,|
tandard addition method and internal standard method.

I olarography and amperometry Polarography: Principle of DC polarography |12
[nstrumentation in polarography. Advantages and limitations of DME. Types of

currents- residual current, migration current, diffusion current, limiting current,
dsorption current, kinetic current and catalytic current. Ilkovic equation-diffusion

of dissolved oxygen,|
ination of metal ions,




mperometric titrations: Principle, types and applications in analytical
chemistry.

m Atomic absorption spectroscopy: Principle. Atomic energy levels, Grotrian] 11
diagrams. Population of energy levels, Instrumentation. Sources: Hollow cathode
p and electrodeless discharge lamp, factors affecting spectral width,
tomizers: Flame atomizers, graphite rod and graphite furnace. Cold vapors and
ydride generation techniques. Factors affecting atomization efficiency, flame
rofile. Monochromators and detectors. Beam modulation. Detection limit and
itivity. Interferences and their removal, Comparison of AAS and flame
ission spectrometry. Applications of AAS,

v iscellaneous techniques 11
uorometry and phosphorimetry: Principles of fluorescence and
osphorescence. Jablonski diagram. Concentration dependence of fluorescence

ntensity. Fluorescence quenching. Instrumentation. Applications.
ephelometry and turbidimetry: Principle, instrumentation, and applications,
hotoacoustic  spectroscopy: Theory. Instrumentation. Advantages over
sorption spectroscopy. Chemical and surface applications of PAS

Keywords \Sample, sample treatment, Polarography, Amperometry, Atomic absorption spectroscopy,
nstrumentation, fluorometry, Phoshorimetry, Nephelometry, turbidimetry,Photoacousti

spectroscopy.

PART-C l
LearningResourc&s:Tcxtbooks,RefercnccBooksandOthers ]
Textbooks Recommended—

I. Bhatt, B. I, & Vora, 5. M. (2008). Stoichiometry (2nd ed.). Tata McGraw-Hill Publishing Company
Lid.

2. Charwal, G., & Anand, S. (2013). Instrumental methods of analysis. Himalaya Publishing House.

3. Khopkar, S. M. (2003). Basic concepts in analytical chemistry. New Age International Publishers

Reference Books Recommended—

Anderson, R. (1986). Sample pre-treatment and separation. John Wiley and Sons.
Bassett, J,, Denney, R. C., Jeffery, G. H, & Mendham, J. (1986). Vogel's textbook of
quantitative inorganic analysis. ELBS.

Braun, R. D. (2004). Instrumental methods of chemical analysis. Tata McGraw-Hill Education.
Christian, G. D. (2013). Analytical chemistry. Wiley India.

Day, R A., & Underwood, A. L. (1986). Quantitative analysis. Prentice-Hall of India.

Ewing, G. W. (1975). Instrumental methods of chemical analysis. G. W, Ewing,

Meites, L., & Thomas, H. C. (1977). Advanced analytical chemistry. McGraw-Hill.

Meites, L., & Thomas, H. C. (1990). Advance analytical chemistry: Meites and Thomas.
MecGraw-Hill.

9. Skoog, D. A., & West, D. M. (1976). Fundamentals of analytical chemistry.

10. Shyder, L. R., & Harvath, C. H. (1983). An introduction to separation science. Wile

Interscience,
/1. Sane, 8. S., & Joshi, M. V. (2011). Electroanalytical chemistry. Quest Publications.
12. Kolthoff, 1. M., & Lingane, J. J. (1952). Polarography. ‘

e-boo
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PART -D: Assessment and Evaluation
“Sugs ontinuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal Assessment | Internal Test / Quiz-(2): 20 #20 | Better marks out of the two
(CIA): Assignment / Seminar - 10 | Test / Quiz + obtained marks
(By Course Teacher) Total Marks - in Assignment shall be

30 considered against 30 Marks

End Semester Exam (ESE): Two section — A & B

Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer
type- Sx4 =20 Marks

Section B: Descriptive answer type qts.,1out of 2 from each
A unit-4x10=40 Marks

N g
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COLL®GR

FOUR YEAR UNDERGRADUATE PROGRAM (2025 - 2,
DEPARTMENT oF CHEMISTRY
COuRsE CURRICULUM
PART-A; Introduction
Program: Bachelors in Science
ter-VII ion: i
(Honors/Honors with Research) Sinseten I Session:2026 202¢
I [ Course Code CHSE-12p
2 Course Title INSTRUMENTAL METHOD OF ANALYSIS LAB. COURSE-
[
3 Course Type DSE
4 Pre-requisite (if, any) As per Program
> Understanding JSundamental principles of polarography and
amperometry.
» Understand the working principle of UV-visible and Atomic
s absorption Spectroscopy.
5 (C)mtlrse Leag'ljnog > Handling and working with Fluorometer, understanding
utcomes ( ) Sluorescence quenching.
7 > Handling of Slame photometer instrument,
: > To determine Concentration of ions in different samples by
Neplte[o-Turbidomelry.
i 01Credit
. Credit Value i I Credit =30 Hours Laboratory T
or Field leamingﬂ‘raining
7 | Total Marks Max.Marks:50

Ad MinPassingMarks:20
PART-B:  Content oftheCourse

_ Total No. of learning-Training/performance Periods: 30 Periods (30 Hours) “7
No. of

odule Topics(Course contents) Period
Lab./Field ’Polarography and Amperometry:

Training/ * Determination of half wave potential E1/2 and unknowp concentration o
Experiment

Cu or Pb or Zn jon. t]
o?‘ié‘o‘.i?s‘i. ®_Amperometric titration of Pb(NO3), with K2Cr0y,.
Absorption Spectroscopy:
Xperiment 7: Atomi
% of Copper and
Zinc in a Brass Alloy
periment 7: Atomic Absorption Spectroscopy = Determination of the Amount
f Copper and
Zinc in a Brass Alloy

* Determination of absorption maxima and effect o
maxima of organic compounds,

* To determine lambda max (Amax) of phenol and effects of solvents on
absorption spectra of phenol.

Assay of paracetamo] by UV- Spectmphotnmetly
Todcteunineﬂleamouutof p
curve- Atomic Absorption

¢ Absorption Spectroscopy — Determination of the Amount

30
f'solvents on absorption

(% scanned with OKEN Scanner



s sulphate solution. T i e s e
To determination concentration of sodium in given unknown sample by
Flame photometry
* To determination concentration of potassium in

by Flame photometry

Nephelometry and turbidimetry:
* To determine phosphate ion concentration in water sample by Nephelo-

Turbidometry.
* To determine sulphate and/or chloride ion concentration in water sample

by Nephelo-Turbidometry.

Polarography, Amperometry, Absorption Spectroscopy, Fluorimetry, Flame Photometry,
Nephelometry, T urbidimetry, Fluorescence, Lambda Max, Absorbance, concentration.

given unknown sample

Keywords

| PART-C,

Learning Resources: TextBooks, Reference Books and Others

Textbooks Recommended—
1. Sharma, B. K. (1981). Instrumental methods of chemical analysis. Krishna Prakashan Media.

2. Badwaik, H. R., Thote L.K.; Giri, T.K. (2022). Practical Handbook: Instrumental methods of

analysis. Vallabh Prakashan. Delhi, India,
Sethi, P. D. (1985). Quantitative analysis of drugs in pharmaceutical formulations. Unique
Publishers.

Reference Books Recommended—
1. Vogel, A. I, & Jeffery, G. H. (1989). Vogel's textbook of quantitative chemical analysis. (No Title).

2. Stenlake, J. B. (1976). Practical pharmaceutical chemistry. Athlone Press.
OnlineResources— e-Resou rces/e-booksande-learningportals

3.

https://egyankosh.ac.in/bitstream/123456789/43329/ 1/Unit-8.pdf
https://mlrip.ac.in/wp-content/uploads/2022/03/INSTRUMENTAL-METHODS-OF«ANALYSIS-

LAB-MANUAL.pdf
https://www.studyandscore.com/studymaterial -detail/flame-photometer-princi ple-components-
workin g-procedure-applications-advantages-and-disadvantages

© Mps://www.youtube.com/watch?v=DFOdONci76w
hnps://www.studocu.com/en-ie/document/national-universitv-of-ireland-maynooth/analvtical-

chcmistry/ch202-experimcnt-7—atomic-absomtion-spectroscopv-determination-of—the-amount—of-

copper-and-zinc/7019987
e https://www.scribd .com/document/434710621/EXP-4-AAS

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,#20 Better marks out of the two Test / Quiz

Assessment (CIA): .%ssilgnment / Seminar - 10 + obtained marks in Assignment shall be
(By Course Teacher) otal Marks - 30 considered against 30 Marks

End Semester Exam | Two section - A & B
Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20

(ESE):
arks
tion B: Descriptive aﬂwec type qts.,lout of 2 from each unit-4x10=40
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e M. J.

e COLLEGE

FOUR YEAR UNDERGRADUATE PROGRAM (202.5 — 29)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM
W’ART- A: introduction
Program: Bachelor in Science Semester - 1 Session: 2025-2028
(Certificate / Diploma / De ree/Honors)
1| Course Code CHGE-01T
2 | Course Title FUNDAMENTAL CHEMISTRY-I
3| Course Type GE
4 Pre-requisite (if, any) As per Program

o

Course Lea rning. covalent bonding, h ybridization, molecular orbital theory and
Outcomes (CLO) intermolecular interactions.

»  To know the contributions of ancient Indian scientists, study atomic
Structure, and periodic properties.

To explore the concept of chemical bonding, including ionic and

‘/

» To learn about reaction mechanisms of inorganic reactions and
their stoichiometry.

W

> _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

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

Unit

Topics (Course contents) No. of

I

Period
A. Chemistry in Ancient India: (a) 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
nd work for Indian Chemistry.

uantum numbers and their significance. H

iii)Effective nuclear charge (ENC), shielding or screeni effect, Slater i
d lonic radii. lonization energy and factors affecting i:fizatifnt'energy.mlilisé:ot:mlc
inity, Electronegativity—-—Pauling‘ﬂMuﬂiken's eleammgaivity scales. Relation of

lectronegativity with hybridization.

hemical Bonding —

12
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“hemical Bonding - 11

interactions, induced dipole interactions, Instantaneous dipole-

B

) MO theory: LCAO methad-criteria of orbital, overla
- and, 8-MOs; formation of a- and 7-MOs and their,
O energy, lovel diagram of homo- (N, & Ox(inclu
etero-diatomic molecules (NO, CO), magnetic prop
nolecules and fons,

) Weak Chemical Forces: van der Waals forces, ion-dipole forces, d

P, types of molecular orbitals-o-
schematic illustration; qualitative
ding peroxide, superoxide) ) and
erties, bond order and stability of]

ipole-dipole
induced dipole

nteractions. Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence
ond treatment).

v

ii) Geometrical Isomerism

A. Chemical properties of s-block metals

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

omplexes of s-block metals, Complexes with crown ethers

- Chemistry of p-Block Elements

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

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

itrogen group: Hydrides of Nitrogen (hydrazine, hydroxylamine, hydrazoic acid)
tructure of oxides of nitrogen (N0, NO, NO;, N,Oq, and N20s), Structure of oxyacids
f'nitrogen (HNO;, HNO;, H2N204,), Nitrides (classification, preparation, properties, and
ses)

tructure of Oxides and oxoacids of phosphorus: (P,03, P20s) H3PO,, H3PO;, H3POyq,
4P20;

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

11

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

. Stereochemistry of Organic Compounds

) Optical Isomerism

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

eometric isomerism (cis-trans isomerism) in alkencs

with ¢xamples (maleic acid,
aric acid, and 2-butene), E/Z system of nomenclature.

11

Keywords

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

ements, Electronic effects, Stereochemistry
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ART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —

Text Books

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

Chand and Co., New Delhi.

, G., Tuli, S. K., Basu, S. K., & Madan, R. D. (2017). Advanced Inorganic
Chemistry (Vol. 1, 5th Ed.). S. Chand & Company. .
3. Lee, J. D. (2010). Concise Inorganic Chemistry (5th Ed.). Blackwell Science. .
Housecroft, C. E., & Sharpe, A. G. (2012). Inorganic Chemistry (4th Ed.). Pearson Education

TR

2,

4,

Limited.
*Refcrcnce Books

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

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—

» 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/

5 > hgs://ngtel.ac.in/courses/ 104/105/104105103/

Online Resources—
> _e-Resources / e-books and e-learnin ortals

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): 20,420 Bett
: I 120 er marks out of the two Test / Ouiz
A;s:;s:,.i:;? ;E:ﬁ))- ?ﬁm{/ Seminar - g’ + obtained.marks in Assignment shgll be
Fod o P T considered against 30 Marks
Exam (ESE): Section 2 Q1. Objective ~ 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
, lout of 2 frf)m each unit-4x10=40 Marks

DCCLION B! De
.
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Co
PART- A: | URSE CURRICULUM

Ntroduction
Program: Bachelor iy Science

(Certificate / Diplomq / Degy
e
I' | Course Code Honor

Semester - I Session: 2025-202¢€

WETeT CHGE-01p

ourse Title
3 | Course Tyﬁﬂis"}’ Lab. Course-I
3 | e

Pre-requisite (i, any)
— m\As per Program
g :; vze muxtures for cations (NHy", Pb*, etc.) & anions (COs™, S*,
5 . usmg H;S or other methods.
. e’.'foﬂfi litrimetric analysis (standardization, unknown conc.
Course Learnin . determmation).

5 3
Outcomes (CLO) > E;stmfate the concentration of acetic acid in vinegar (using NaOH),
alkali content in antacids (using HCI), and free alkali in
soqps/detergents.
> Utilize complexometric titrations for calcium (Ca*), water hardness,
m . Fe*/Fe*, and Cu*',
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-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents) I:,:;.izfl
Lab./Field | QUALITATIVE INORGANIC MIXTURE ANALYSIS: Inorganic mixture
Trail}ing/ analysis containing up to four ionic species (two cations and two anions) using
Experiment| 11§ (hydrogen sulfide) or other appropriate methods (Excluded are interfering and
S.‘g;ﬁ'::se insoluble salts)

Cations and anions that may be encountered include:

Cations: NH4+, Pb2+9 Bi3+) Cu2+, Cdz+$ Fe*'/F e3+’ AP*) C02+) Ni2+s an*, Zﬂ2+, Ba”,

30

Sr?, Ca*, Na*
Anions: COs*, S*, SO+, NOs~, CH:COO, CI, Brr, I, NO-=7, S05*

(Spot tests may be used wherever feasible.)

TITRIMETRIC ANALYSIS : Lt .
Standardize sodium hydroxide solution using a standard oxalic acid solution.
entration of hydrochloric acid (HCI) solution using

Determine the conc
standardized sodium hy

droxide solution as an intermediate.

. 1 A & , Anions (COs*, 8%, etc.), Titrimetric
o e is (HS method, Cations (NH<', Pb ,.etc.) is (COs*™, S7, i i
L Ana[y;izaiion (NaOH shlution), Concentration Determination (HCl solution)

Analysis, Standar y ‘
‘@V

Keywords
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[\ romatic Hydrocarbons
romatic hydrocarbons: Aromaticity: Hiickel's rule, aromatic character of

nes, cyclic carbocations/ carbanions and heterocyclic compounds with
uitable examples. Electrophilic aromatic substitution: halogenation,
itration, sulphonation and Friedel-Craft's alkylation/acylation with their
echanism. Directive effects of the groups.
I haviour of ideal gases: Kinetic theory of gases — postulates and derivation of the
uation, 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.
aviour of Real gases: Deviation from ideal behaviour, derivation of van der Waals,

uation of state and critical constants. 1
iquid state chemistry: structure of liquids(Eyring Theory), Properties of liquids, viscosity and
urface tension.

lid state chemistry: Nature of the solid state, law of constancy of interfacial angles, law of
tional 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,
Crystal defects.
IV A, Colloids and surface chemistry: Classification, Optical, Kinetic and Electrical
Properties of colloids, Coagulation, Hardy Schulze law, flocculation value, Protection,
Gold number, Emulsion, micelles and types, Gel, Syneresis and thixotropy, Physical
sorption, chemisorption,
. Chemical kinetics: Rate of reaction, Factors influencing rate of reaction, rate law,
constant, Order and molecularity of reactions, rate determining step, Zero, First and
nd order reactions, Rate and Rate Law, methods of determining order of reaction,
hain reactions. Temperature dependence of reaction rate, Arrhenius theory, Physical
ignificance of Activation energy, collision theory, demerits of collision theory, non-
athematical concept of transition state theory.
C. Catalysis: Homogeneous and Heterogeneous Catalysis, types of catalyst,
characteristics of catalyst, Enzyme catalyzed reactions, Industrial applications of
catalysis.
o Acid & Bases, Alkanes, Cycloalkanes, Alkenes, Dienes, Alkynes, Aromatic Hydrocarbons, Kinetic

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

—

11

ART-C: Learning Resources
ext Books, Reference Books and Others
Textbooks Recommended:

1. Bahl, A., & Bahl, B. S. (2014). Organic Chemistry (22nd Ed.). S. Chand & Sons.
2. P.».{hluwalia, V. K., & Goyal, M. (2001). 4 Texthook of Organic Chemistry. Narosa Publishing
ouse.
3. Jain, M. K., & Sharma, S. C. (2017). Modern Organic Chemistry. Vishal Publishing Company.
4. Puri, B.R., Sharma, L. R., & Pathania, M. . (2013). Principles of Physical Chemis, 46th Ed.).
Shoban Lal Nagin Chand And Co. i ! )
5. Bahl, B.S. A., & Tuli, G. D. (2009). Essentials of Physical Chemistry (Multicolour Ed.). S. Chand

& Company Pvt Ltd,
6. Puﬁ.B.R.,Shmma.L.R.,&xgﬁg,K,c_ 018). Principles of Inoreeanic .
and Co,, New Delhi, i e Chemistry. Nagin Chand
.“‘. 7 ‘\‘lil‘ F »‘hﬁ-

1 Paul,B. Y. 014). Organic
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FOUR YEAR

R R R
UNDERGRADUATE PROGRAM (202 & - 24,
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction

L an R

Program: Bachelor in Science - e : —
/ Diploma / Degree) Semester - I1 Session: 2026 202( ”

Course Code

CHGE-02pP

Course Title

Chemistry Lab. Course-11

Course Type

GE

rece

Pre-requisite (if, any)

As per Program

5 | Course Learning.
© | Outcomes (CLO)

» Demonstrating and using common glassware for accurate
measurements

» Studying the functional group analysis organic compounds

» 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 and
solution viscosity

6 | Credit Value

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

7 | Total Marks

Max. Marks: 50 | Min Passing Marks: 20

ART -B: Content of the Course

-~

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

Module

No. of

Topics (Course contents) Period

Contents
of Course

mixture.

Lab./Field | Basic Laboratory Techniques
Training/ | Demonstration of Laboratory Glassware and Equipment, Calibration of
Experiment 10 0 ometer : 80-82°C (Naphthalene), 113.5°-114°C (Acetanilide), 132.5°C -
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
Surface tension measurements: Determine the surface tension by (i) drop number 30
(ii) drop weight method. Surface tension composition curve for a binary liquid

Viscosity measurement using Ostwald's viscometer, Determination of viscosity
of aqueous solutions of (i) sugar (i) ethanol at room temperature,

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

. : nslc laborry techniques, Eqm): MXMM Qualitative analysis,

AT/ | ]

S mt ()

POyl
4 TN i
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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 Ltd

Reference books Recommended:
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, & Goswamy. (2001). Handbook on Fertilizer Te echnology (6th ed.). FAL
4. Finar, I. L. (Year). Organic Chemistry (Vol. 1&2).
3. Fired, J. R. (Year). Polymer Science and Technology. Prentice Hall.

: ERT£:uaming Resources

Online Resources:
https://onlinecourses.swayvam2.ac.in/nos22 sc23/preview

_ htms://www.rmarchgate.net/gublication/343585969 Chemistry_in Evervday Life
- https://www.youtube.com/watch?v=P3p1C872c0U

e e S

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 ternal Test / Quiz-(2): 10,&10 Better marks out of thetwo Test /
InternalAssessment Assignment/Seminar +Attendance- 05 |  Quiz+obtained marks in Assignment
(CIA): Gl Maks 515 shall be considered against 15 Marks
y Course Teacher)
End Semester Two section—- A & B
Exam (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

o fM
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FOUR YEAR UNDERGRADUATE PROGRAM (2025 — 29
DEPARTMENT OF CHEMISTRY

CoOURSE CURRICULUM
PART-A: Introduction
Program: Bachelor in Science Semester - :
: Session: 2025 -2026
| (Certificate / Diploma / Degree) I/1V/V/VI 202
I'| Course Code CHSEC
2 | Course Title GREEN CHEMISTRY
3| Course Type SEC
Pre-requisite(if, any) As per Program
» Understand needs, goals, and obstacles in green chemistry.

. » Understand and application of twelve principles of chemistry.
ir 5 Course Learning, » Design green solvents and green reactions.
Outcomes(CLO) i = ' :
» To interpret and execute case study, survey, and projects on Green

Chemistry.
6 | Credit Value 2 Credits Credit = 15 Hours =Theoretical learning and
g (1C+1C) = 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)

Module Topics (Course contents) If)g;izg

Theory [Introduction to Green Chemistry:
Contents [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
pecial emphasis on the following:

Designing a Green Synthesis using these principles; Prevention of Waste/ byl

roducts; maximum incorporation of the materials used in the process into the final

roducts, Atom Economy, addition, substitution, and elimination reactions.

Prevention/ minimization of hazardous/ toxic products reducing toxicity, and risks 15
b hazard x exposure); waste or pollution prevention hierarchy.
« Green solvents— supercritical fluids, water as a solvent for organic reactions, ionic
liquids, fluorous biphasic solvent, PEG, solventless processes, immobilized solvents

d how to compare greenness of solvents.

uture Trends in Green Chemistry:

xidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatoriall
een chemistry; Proliferation of solventless reactions; Green chemistry in sustainable

development.
l,if'b-{“'fdd e Green Synthesis of the following compounds: adipic acid, catechol, disodium
C::‘;‘:é iminodiacetate (alternative to Strecker synthesis).

¢ 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. 30

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

* An efficient, green synthegis

lactic !

T

Ty —————r—
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}Cnse study/Project

Case study/Project on Green chemistry,
- limplications of green chemistry.

Role of green chemistry in lab safety, and

Kipwaids Green chemf‘str.y, Green s.ynthesis, Greerf solvents, Green reactions,
\\ ofmann elimination, Diels-Alder reaction, oxidation,

principles of Green chemistry,
and reduction.

PART-C:Learning Resources

Text Books, Reference Books and Others

Textbooks Recommended-—

1. Ahluwalia, V.K. (2013). Green chemistry: A textbook.Alpha Science International.

2. Shukla, S., Gulati, S., & Batra, S.K. (2020). A textbook of green chemistry: benign by design.
Shree kala Prakashan.

Kumar, V. (2013). An introduction to green chemistry. Vishal publishing Co.
Lancaster, M. (2020). Green chemistry: an introductory text. Royal society of chemistry.

1
4.

Reference books Recommended:

1. Perosa, A., & Zecchini, F. (2007). Methods and reagents for green chemistry: an introduction.
John Wiley & Sons.

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

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

4. Anastas, P. T. (Ed). (2013). Handbook of green chemistry (Vol. 1). Wiley-VCH.
Online Resources- e-Resources / e-books and e-learning portals

> https://www.mygreenlab.org/uploads/2/1/9/4/21945752/ec - green chem guide-
beyond benign __my green lab.pdf

> https://www.organic-chemistry.org/topics/green-chemistry.shtm

> https://royalsocietypublishing.org/doi/10.1098/rs0s.191378

> hitps://www.gv su.edu/labsafety/ereen-chemistry-99.htm

2.

3.

—
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 |Internal Test / Quiz-(2): 10,&10 Better marks out of the two Test / Quiz
Assessment(CIA):  |Assignment/Seminar +Attendance- 05 *+obtained marks in Assignment shall be
(By Course Coordinator) [otal Marks -15 considered against 15 Marks
End Semester [Laboratory / Field Skill Performance: On spot Assessment Managed by
Exam (ESE): A. Perfo‘rmed the Task based on learned skill - 20 Marks | Coordinator as
B. Spotting based on tools (written) —10 Marks per skilling
C. Viva-voce (based on principle/technology) - 05 Marks
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