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FOUR YEAR UNDERGRADUATE PROGRAM(NEP-
2020)

Program: Bachelor in Science

DISCIPLINE-CHEMISTRY

Session-2024-28
PO & PSO

PROGRAMME OUTCOMES (PO)

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

P0O-2: The branches of Chemistry such as Organic Chemistry, Inorganic Chemistry, Physical
Chemistry and Analytical Chemistry expose the diversified aspects of chemistry where the
students expericnce a broader outlook of the subject.

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

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

PROGRAMME SPECIFIC OUTCOMES (P50}

P50-1: The students will understand the existence of matter in the universe as solids, liquids,
and gases which are composed of molecules, atoms and sub atomic particles.

PS0-2: Students will learn to estimate inorganic salt mixtures and organic compounds both
qualitatively and quantitatively using the classical methods of analysis in practical classes.

PS0-3: Students will grasp the mechanisms of different types of reactions both organic and
inorganic and will try to predict the products of unknown reactions.

PS0-4: Students will learn to synthesize the chemical compounds by maneuvering the addition

of reagents under optimaum reaction conditions W oy
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

Outcomes (CLO) intermolecular inferactions.
#  Tolearn about reaction mechanisms af inorgamic reactions aid

CoOURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Science Se y
mester - 1 Session: 2024-2025
(Certificore / Diploma / DepreeMonors) = 4
1| Course Code CHSC-01T
| I T Course Title FUNDAMENTAL CHEMISTRY-I
T T Course Tvpe DSC
4 Pre-requisite (if, any) As per Program
#  To know the contributions of ancient Indian scientisss, stnedly ofoemic
structure, and periodic properties,
¥ Yo explore the concept of chemical bonding, including ionic and
5 Course Learning. covalent bomding, hybridization, mojecular orbital Hreory and

their stoichiomerry,
¥ To understand basics principles of orgamnic 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 Tﬂfhing-—learniug Periods {01 Hr. per period) - 45 Periods (45 Hours)

Limit

Topics (Course contents)

Mo, of
Pertod

1

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

Ancient Indian Chemist- Their Contribution and Books- Rishi Kanad. Aacharya
Eagﬂrjuna. Vaghhatta, Govindacharya, Yashodhar, Remchandra, Somadavi, Ciopalbhatta

<. Indian Chemist of 19th century- Aacharva Prafulla Chandra Ray- His Contribution

d 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
Uincerainty principle and its significance, (i) Quantum numbers and their significance.
Rules for filling electrons in various orbitals, Pauli's Exclusion Principle, Hund's rule of
maximum multiplicity, Aufban principle and its limitations, Electronic configurations of |
the atoms. Stability of half-filled and completcly filled orbitals, concept of exchange

- Relative energies of atomic orbitals. Anamalows electronic configurations,

Eiii‘ll:ﬁ'

d

Hective nuclear charge (ENC), shiclding or screening effect, Slater rules, Atomic
and lonic radii. lonization energy and factors affecting jonization energy. Electron
affinity, Electronegativity—Pauling's/Muiliken's electronegativity scales. Refation of
electronegativity with hybridization.

11

e¢mical Bonding - [ A) Tonic Bonding: General characteristics of ionie bonding.
onic Bonding & Energy: Lattice and solvation energies and their importance in the
somtexi of stability and solubility of ienie composnds,

ra-Haber Cycle and its Applications: Covalent character in jonic compounds,
larizing power and polarizability, Fajan's rules.

} Covalent Bondiag: Lewis structures, Valencs Bond theory, Hybridization {concept

nd types with suitable examples), dipole moment and percentage iomic character.

alence shell electron pair repulsion theory (VSEPR) and structure of NHs, H:0, SF,, |

12

IFy, PCls, SFa, X£Fs, XeFs, XeOs, XeOF,, xuz}t‘;’
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hemical Bonding - IT
) MO theory: LCAQ method-criteria of orbital overlapping, types of maolecular
rhitals-g-, - and, 5-MOs; formation of o- and ®-MOs and their, schematic illustration]
ualitative MO energy level diagram of homo- (N2 & Ox(including peroxide, superoxide)
and hetero-diatomie molecules (NO, CO), magnetic properties, bond order and stability
f molecules and jons.

} Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole
nteractions, ion-induced dipole interactions, dipole-induced dipole interactions.

epulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond

atment).

I | A. Chemieal properties of s-block metals
Reaction with water, air, and nitrogen, Anomalous behavior of Li and Be, Compounds of
-block metals: Oxides, hydroxides, peroxides, and superoxides {preparation and

Chemistry of p-Block Elements
n group: Hydrides (classification of boranes), Diborane (preparation, properties,
d structure elucidation), Borazine (preparation and structure)
rbon group: Carbides (salt-like carbides, interstitial carbides, covalent carbides),
Silicates (classification, three-dimensional silicates - properties and structures)
itrogen group: Hydrides of Nitrogen (hydrazine, hydroxylamine, hydrazoic acid)
tructure of oxides of nitrogen (Nz0), WO, NOy, NaOy, and Na0s), Structure of oxyacids
f nitrogen (HNOz, HNO3, H:MN209,), Nitrides (classification, preparatien, properties, and
es)
tructure of Oxides and oxoacids of phosphorus: (P20, P70s) HiPOs, HiPOy, Hy POy,
Pl
alogen: Hydrides, Oxides and oxyacids of halogens (structurc only) — Inter halogen
mpounds and pseudo halogens

11

v cironic Effects in Orpanic Componnds
Bond Cleavage: Homolytic and heterolytic cleavages, bond energy, bond length, and
d angle. Electron Displacement Effects: Inductive, imductomeric, electromeric,
nesomeric {resonance), hyperconjugation, and sterle effects. Tautomerism (keto-enal,
mido-imidol, and nitro-acinitro forms). Reaction Intenmediates: Formation and stability
f carbocations, carbanions, free radicals, carbenes, nitrene and benzvne.
Stercochemistry 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),Erythro & Threo,
Diastereomers and meso compounds, Inversion, retention, and racemization, Relative
nfiguration (D/L), and absolute configuration (R/S nomenclature: sequence rules).
i) Geometrical [somerism
etric isomerism (cis-trans isomerism) in alkenes with examples {maleic acid,
fumaric acid, and 2-butene), EZ system of nomenclature,

11

Ancient Indian Chemistry, Afonic Structure, Periodic Properties, Chemical Bonding, 5- &p-block
ey, Electronic effects, Stereochenmisiry

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

Text Books, Reference Books and Others

i

1
4,

-V

4,

5.

Text Books Recommended —
Texi Books

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

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

Lee, 1. D. (2010). Concize fnorganic Chemisiry (5th Ed.). Blackwell Science.

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

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

Reference Books

Caotton, F. A., Wilkinson, G., & Gaus, P. L. (2002). Basie morganic Chemistry (3rd Ed.). John
Wiley & Sons.

Douglas, B. E., Medaniel, D. T., & Alexander, 1. 1. (1994). Concepts and Models OF Inorganic
Chemistry (3rd Bd.). John Wiley & Sons.

Huheey, 1. E., Keiter, E. A., & Reiter, R. L. (1993}, fnorganic Chemistry (dth Ed.). Harpercollins
College Publishers.

Shriver, D. F., Atkins, P. W., & Langford, C. H. (2010). Imorganic Chemisiry (5th B4, W. H.
Freeman And Company,

Maoeller, T. (1990}, Inorganic Chemizsiry: A Modern Introduction. Wiley.

# htips:/'npicl.ac.in/courses’ 104710571 04105103/

Online Resources—

|
(Daline Resources—

*  hitps:ibit v 3AYVImZ
# htips:/npiel ac.infcourses 104/ 04/104104 101/
#  htips://nptel ac.in/eourses/ 104/ 03/104 103015/

# https:inptel.ac.in/eourses/ 104/101/104101090/

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

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (C1A): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal Internal Test / Quiz-(2): 20 ﬁl} 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. Shart answer type- Sx4 =20 Marks
Section B: Descriptive answer type gis.. Lout of 2 from each unil-4x10=40 Marks f

Nare and Signature of Convener & Members of CHoS: Dﬁ’{'y ik
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CourRsE CURRICULUM

PART- A: Introduction

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

Semester-1 Session: 2024-2025

5 | Course Learning.
Outcomes (CLO)

1 | Counrse Code CHSC-01P

2| Course Title CHEMISTRY LAB. COURSE- :
3 | Course Type DSC
1 | Pre-requisite f, any) As per Program

ete.) using H>8 or other methods,
# Perform titrimefric analysis (standardigation, unknown conc.
determination).

alkali content in antacids fusing HCI), and free alkall in
soaps/detergents.

Fe*/Fe*, and Cu*.

# Analyze mixtures for cations (VHy, P, ete) & anions (CO7, 57,

# Estimute the concentration of acetic ach in vinegar (using NaOH),

# Utilize complexometric fitrations for calcium (Ca®), water hardness,

-

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Tralning

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

IPART -

20

B: Content of the Course

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

Muodule

Topics (Conrse contents)

Lab. Fickd
Training’
Experiment
Contents

of Course

MNo. of
Period

QUALITATIVE INORGANIC MIXTURE ANALYSIS: Inorganic mixtore
analysis containing up to four ionic species (two cations and two anions) using
Hz5 (hydrogen sulfide) or other appropriate methods (Excluded are interfering and
insoluble salis)
Cations and anions that may be encountered include:
Cations: NH«", Pb, Bi**, Cu®, Cd®, Fe*/Fe¥, Al¥, Co*, Ni*", Mn®, Zn®, Ba®,
B, Ca*, Na*

Anmions: COv, 5%, 804, NOs-, CH.COOr, CI-, Br, I, NO:, S0+

(Spot tests may be used wherever feasible,)

TITRIMETRIC ANALYSIS

Standardize sodium hydroxide solution using a standard oxalic acid solution.
Determine the concentration of hydrochloric acid (HCI) solution using
standardized sodium hydroxide solution as an intermediate.

30

Keywordy

[Analysis, Standardization (NaOIT solution), Concentration Determination (HCI solarion)

Qualitative Analysis (H-S method, Cations (NH., P, eic,), Anfons (OO, §%, ete), Titrimetric

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

Text Books, Reference Books and Others
Texthooks Recommended:

1, Gurty, J. N, & Kapoor, R. (1987}, Experimenial Chemistry. 5. Chand & Co.

2. Bajpai, D. N, Pandey, O. P., & Giri, 8. (2013). Practical Chemistry. 8. Chand & Co.

3. Ahluwalia, V. K., Dhingra, 8., & Dhingram, 8. (2005). College Practical Chemistry. Universities
Press.

4. Kambaj, P. C. (2014). Advanced University Practical Chemistry (Part 1). Vishal Publishing Co.

8. Fultariva, C., & Harsora, 1. (2017), Volumetric Analvsis: Concepis and Experinenis.

Reference Books Recommended:

I. Mcpherson, P. A. (2013). Practical Folumelric Analysis. Royal Society Of Chemistry.

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

3, Venkateswaran, V., Veeraswamy, R., & Kulandaivelu, A. R. (2004). Basic Principles Of
Pracrical Chemixiry (2nd Ed.). 8. Chand Publications.

4, Sundaram, 5., & Raghavan, K. (1996). Practical Chemistry. 8. Viswanathan Co. Pvt.

5. Svehla, G. (2011). Fogel's Texthook of Inorganic Qualitative Analysis (Tth Ed.). Pearson
Education

iOnline Resources—

¥ hbpsy it b3 BTHOONW
¥ hipsAhitv30VESes

¥ hitpeuihit EBIWOI0
# hittpsbit Iy ICOPXPS
#  hitps ity 301p2eZ

| » hitpsshit i3 BPowge

{Online Resources—
¥ e-Resources ! e-books and -e-t.m*njnﬂnrmls

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

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal  [Internal Test / Quiz-{2}): lﬂﬁ 10| Better marks out of the twa Test / Quiz

Assessment (CIA): Assignment/’Seminar tAttendance - 05 |+ obtained marks in Assignment shall be

{By Course Teacher) Total Marks - 15 considered apainst 15 Marks

End Semester [Laboaratory / Field Skill Performance: On spot Assessment | Managed by

Exam {EEE}: A, Performed the Task based vn lab. work =70 Marks |Course teacher
B. Spotting based on tools & technology (written) = 10 Marks | as per lab.
C. Viva-voce (based on principle/technology) - 05 Marks slatus

Namamﬁfguumum"c?m:r&Mmmm_.rcﬂusr /eg? W
(oe— Q.Jub bféw \L%Q”\' 5
dudinr Wt ==




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

COURSE CURRICULUM

5 Course Learning.
Outcomes (CLOY)

PART- A: Introduction

Program: Bachelor in Science Semester -1 | Session: 2024-2025
{Certificare 7 Diplomia / OHOrs)

1 | Course Code CHSC-02T

1 | Course Title FUNDAMENTAL CHEMISTRY-IT

3 | Course Type D5C

4 | Pre-requisite it, any) As per Program

W

T'e learn the preparation, bonding, and reactions of C-C o=
bonded compournds

i their reactions

#  To understand different acid-base theories and solvent sysiem .

& 7

¥ To understund the concept and chemistry of aromatic compounds

#  Tolearn the basic concepts of varipus states of matter &understand
the basic concepis of surfuce chemistry and chemical kinetics

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

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

40

‘PART -B: Content of the Course

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

Uit

Topics (Course contents)

Mo, of
Period

Acid, Base and Solvent System
Theories of acids and bases: Arrhenius, Bronsted-Lowry, conjugate ecids 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 Accordin i to HSAB Theory (Hard,
Borderline, Soft). Applications of HSAB Theory in Inerganic Reactions - Solubility,
Selectivity, Redox Reactions
on-aqueous solvents: Physical properties of a solvent, types of solvents and their

eral characteristics, Liguid ammonia as a solvent. Acid-base, precipitation and
omplex, formation reactions. Solutions of alkali and alkaline earth metals in ammaonia-
pplication)

I

11

HEMISTRY OF C-C g-BONDING
lkanes: Preparation (Wurtz reaction, reduction/hydrogenation of alkenes, Corey-House
cthod), Reactions (mechanisms): halogenation, free radical substitution.
yeloalkanes: Preparation (Dieckmann's ring closure, reduction of aromatic
iydrocarbons), Reactions (mechanisms): substitution and ring-opening reactions.
tability of cycloalkanes -Baeyer's strain theory, Sachse and Mohr predictions,
formational structures of ethane, n-butane and evelohexane.
HEMISTRY OF C-C n-BONDING
Ikenes: Preparation methods (dehydration, dehydrohalogenation, dehydrogenation,
[Hoffmann and Saytzeff rules, cis and trans eliminations). Reactions (mechanisms):
lectrophilic and free radical addition (hydrogen, halogen, hydrogen halide, hydrogen
ide, water, hydroboration, ozonolysis, dihydroxylation with KMnOy).
wnes: 1,2- and 1,4-additions, Diels-Alder reactions.
Ikynes: Preparatigh (dehydrohalogenation, dehydrogenation), Reactions: Acidity,
I etylides, addition of water, hydrogen halides and halogens, oxidation,

12

- g




ozonolvsis, hydroboration/oxidation.

Aromatic Hydrocarbons

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

Ml [Behaviour of ideal gases: Kinetic theory of gases — postulates and derivation of the

equation, PV = 1/3 mnc’ and derivation of the gas laws- Maxwell’s distribution of

molecular velocities-effect of iemperature-types of molecular velocities-degrees of

freedom-Principle of equipartition of energy.

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

equation of state and critical constants, i1

Liquid state chemistry; structure of liquids{Eyring Theory), Properties of liquids, viscosity and

Burface tension.

Solid state chemistry: Nature of the solid state, law of constancy of interfacial angles, law of

1onal indices, Miller indices, elementary ideas of symmetry, symmetry elements and symmetry

perations, seven crystal systems and fourteen Bravais lattices; X-ray diffraction, Bragg's law,
rystal defects.

v r; Colloids and surface chemistry: Classification, Optical, Kinetic and Elecirical
ies of colloids, Coagulation, Hardy Schulze law, flocculation value, Protection,
Gold number, Emulsion, micelles and types, Gel, Syneresis and thixotropy, Physical
sorption, chemisorption,

Chemical kineties: Rate of reaction, Factors influencing rate of reaction, rate law,
rate constant, Order and molecularity of reactions, rate determining step, Zero, First and
wecond order reactions, Rate and Rate Law, methods of determining order of reaction, 11
Chain reactions. Temperature dependence of reaction rate, Arrhenius theory, Physical
gignificance of Activation energy, collision theory, demerits of collision theory, non-
mathematical concept of transition state theory,

[C. Catalysis: Homogeneous and Heterogeneous Catalysis, types of catalyst,
:harrl:t:zristics of catalyst, Enzyme catalyzed reactions, Industrial applications of
catalysis.

Bl Acid & Bases, Alkanes, Cycloalkanes, Alkemes, Dienes, Alkynes, Aromatic Hydrocarbons, Kinetic
l Fbmqr of pases, Real gases, Intermolecalar forces, Crystal structure, Chernical kinetics

Signaiure of Convener & Members (CBoS) : M »SG’ Gk
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PART-C: Learning Resources

Text Books, Reference Books and Others

[
F

i

B

Lr

Texthooks Recommended:

[Reference Books Recommended:

6. Dogra, 8., & Dogra, 8 (2006). Physical Chemistry through Problems (2nd Ed ), New Age

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

Aklwalia, V. K., & Gayal, M. (2001). A Texthook of Organic Chemistry. Narosa Publishing
House.

Jain, M. K., & Sharma, 8 C. (200 7). Modern Orpanic Chemisiry. Vishal Publisiing Company.
Puri, B. R., Sharma, L. R, & Pathania, M, 8. (2013). Principles of Physical Chemistry (d6eh Ed_).
Shoban Lal Nagin Chand And Co.
Bahl, B. 8. A., & Tuli, G. D (2009). Essentials af Physical Chemisiry (Multicolaur Ed ). 5. Chand
& Company Pyt Ltd

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

Paula, B. Y, (2004), Qvganic Chemistry (7th Ed. ). Pearson Education, Inc. (Singapore).
Solomons, T. W. G. (2017). Organic Chemisiry (Global Ed.). John Wiley & Somns.

Morrison, B T, & Bovd, R N. (2010). Cvpanic Chemiztry (7th Ed ). Prentice-Hall Of India
Limited.

Laicller, K. J., & Meiser, J H. (2006). Physical Chemistry (2nd Indion Ed ). CBS Publishers.
Atkins, . W, & De Paunla, S (2006). Plowical Chemistry (8th £d ). Otcford University Press.

International.

Sangaranaravanon, M. V., & Mohadevan, V. (2011). Texthook of Physical Chemistry. University
Press.

X

»
»
»
o
F

[Online Resourees—

hitpsi/bil lv/3GHIGy

littps bt I 30T XmBd
htpsapplication.wilev-veh.de'books’zample/35273 16728 c01.pdf
hitps=rwww.ncbinlm.nih.cov/booksNBES4771 6/

[Online Resonreces—

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

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

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

Continuous Internal Internal Test / Quiz-(2): Iﬂ-ﬂl] Better marks out of the two Test / Quiz
Assessment (CI1A): | Assignment / Seminar - 1“ + obtained marks in Assignment shall be
[ By Course Teacher) Total Marks - congidened a jams.t 30 Marks

o mv% i Esi
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End Semester Two section —-A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- x4 =20 Marks
Section B: Descriptive answer type qis..Lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Menbers of CBoS:




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY

CouRseE CURRICULUM
PART- A: introduction
Program: Bachelor in Science .
r&nmfme et ———— Semester- 11 Session: 2024-2025
Course Code CHSC-02P
2 | Course Title CHEMISTRY LAB. COURSE-IT
3 | Course Type DsC
4 | Pre-requisite G, any) As per Program

Course Learning.
Outcomes (CLO)

# Demonstrating and using common glassware for accurafe
IIEARUPEIICHES

¥ Studying the functional group analysis orpanic compounds

F Determining melting polnis o assexs compound purity and employing
distillation and sublimation techniques fo establisk boiling poinis

¥ Egquipping with essential skills fn measuring liguid surface tension and
solution viscosiiy

6 Cred.lt Value

I 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)

Muoiule

Topies (Course contents) ”Ii:h*;{l

mixture.

Lah./Field | Basic Laboratory Techniques
Training/ | Demonstration of Laboratory Glassware and Equipment, Calibration of
Eﬂ:‘;‘;‘;‘" Thermometer : 80-82°C (Maphthalene), 113.5%-114°C (Acetanilide), 132.5°C -
i O 133°C (Urea), 100>C (Distilled Water)

Functional group Analysis of Organic Compoands, Detection of elements (N,
8, and halogens) and functional groups
Physical chemistry
Surface tension measurements: Determine the surface tension by (i) drop number 30
(i) drop weight method. Surface tension composition curve for a binary liguid

Viscosity measurement using Ostwald's viscometer, Determination of viscosity
of aqueous solutions of (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 binary liguid mixture

Kepwords

Basic laboratory techniques, Equipments, Calibration, Meliing points, Qualirative analysis,
Pliysical chemistry, Surfuce tension, Fiscosity

Signature of Conven

il
ot

i

Members (CBaS) :
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Text Books, Reference Books and Others

Textbooks Recommended:

I Ahluwalia, V. K., Dhingra, 8., & Gulati, A. (N.D.). College Practical Chemistry, University
Press.

2 Khosla, B, D, Garg, V. C., & Gulati, A. (2011). Senior Fractical Physical Chemistry. 5. Chand
& Co.

Reference Books Recommenided:

3 Garland, C. W, Nibler, J. W., & Shoemaker, D. P. (2003}, Experiments in Physical
Chemistry (8th Ed ). Megraw-Hill,
4 Mendham, J. (2009), Fogel's Quantitative Chemical Analysis (6th Ed. ). Pearson Education.
5 Mamn, F. G, & Saunders, B. C. (2009). Practical Organic Chemistry. Pearson Education.
6 Furniss, B, 8, Hannaford, A. J, Smith, P. W. G, & Tatchell, 4. R. {2012). Practical O pawic
Chemistry (5th Ed ). Pearson E.n"pmnﬂn

Onling Resources—

= :f mnt. CTDV. i

»® Bl:mfl:‘.uu.mn-.m'll’]d.l‘ ! !
g hescontent.u TR
]i-

hittps:dnptelge infcourses/] mun&n@gﬁg&g
Wmmﬂﬂmﬂlﬂmwnmmm
https:/inptelac infeourses/104/103/10410307 /W

I'J'nlme Resources—
# _e-Resources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continnons Evaluation Methods:

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

Continuous Internal |[Intermal Test / Quiz-{2): Iﬂ/&”li} 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): D, Performed the Task based on lab. work - 20 Marks [Course teacher

E. Spotting based on tools & technology (written)— 10 Marks | a5 per lab.
F. Viva-voce (based on principle/technology) - 05 Marks Status

Name and Signature of Convener & Members of CBoS: '“{@
Qoo Rf,rm De ¥ Q‘E""@ .
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Science

Semester - IT1 Session: 2024-2025
_(Diploma/Degree/Honors)

1 | Conrse Code CHSC-03T
! | Course Title INORGANIC AND PHYSICAL CHEMISTRY-I
3 | Course Type DSsC
4 | Pre-requisitegituny) As per Program
= Understand fundamental chemical concepts af transition elemenis and
their applications,

: = Master the principles of coordination chemistry,
- g:::‘::e '::.T}"}ﬁ' # Grasp the core principles ¢f thermodynamics and apply them to various
. ) 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

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

MNo. of
Periods

Umit Topies(Course contents)

I [Chemistry of d & f-block elements

A. d-block elements (5 hrs.)

{i) Chemistry of elements of first transition series: Characteristic properties of the
clements of first transition series with reference to their: Electronic configuration,
Atomic and jonic radii, lonization potential, Variable oxidation states, Magnetic
properties, Color, Complex formation tendency and catalytic activity,

(i) Chemistry of elements of sccond and third transition series: Electronic
configuration of 4d and 5d transition series. Comparative treatment with their 3d-
nalogous (Group Cr- Mo-W, Co-Rh-Ir) in respect of oxidation states and magnetic "
AVEOT, ¥

« Fhlock elements (6 hrs.)

mistry of Lanthanide & Actinides: Electronic structure, oxidation states, ionic
adii, magnetic, and spectral properties. Lanthanide contraction and its consequences,

plex formation, occurrence and isolation, Separation of lanthanides: solvent
traction and ion exchange method. General features and chemistry of actinides,
Tansuranic elements, chemistry of separation of Np, Pu and Am from uranium,
imilarities between the later actinides and the later lanthanides,

1] ]t::mrim and reduction (5 hrs)

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

Coordination Chemistry (6 hrs)

A. Coordination compounds:Distinction among simple salts, double salts, and

coordination scompounds, Terminology and nomenclature of Coordination |

b 22 %&L

L




mpounds. Types of ligands based on denticity, Wemer’s Coordination theory and
its experimental verification. Sidgwicks clectronic interpretation, EAN rule with
amples. Electroneutrality principle, Valence Bond Theory of transition metal
omplexes. 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
F.ix coordination numbers.

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.
roth law of thermodynamics, First law of thermodynamics, Definition of intemal
nergy & enthalpy. Concept of heat capacity, heat capacity at constant volume & at
stant pressure, and their relationship.
oule-Thomson experiment, Joule-Thomson coefficient (no derivation) & inversion
perature. Calculations of w, q, E & H for expansion of gases for isothermal &
1abatic conditions for reversible process.
Thermochemistry(2 hrs.)
tandard states, Heat of reaction, enthalpy of formation, enthalpy of combustion,
F:nthalpy of solution, enthalpy of neutralization, Hess's law of constant heat of
ummation & its applications. Variation of enthalpy change of reaction with
perature (Kirchoff's equation).
- Thermodynamics IT (4 hrs,)
d law of thermodynamics: Limitations of first law and need for the second
aw. Statements of sccond law. Carnot cycle & Effic iency of heat engine.
hermodynamic principle of working of a refrigerator (Carnot theorem). Concept of
niropy: entropy change in a reversible and irreversible process: entropy change in
isothermal reversible expansion of an ideal gas. Physical significance of entropy.
ibbs free energy, Gibbs -Helmholtz equation.
Third law of thermodynamics (1 hr}
ement of third law, Nernst heat theorem, Absclute entropy of solids, liquids, and
Es.

11} ermodynamics-1z (5 hrs)
. Basic concept of thermodynamics: System, surrounding, types of system

1L

hemistry-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
clectrolyte, solubility of sparingly soluble electrolyte, absolute velocity of ions, ionic
product of water, conductometric titrations.

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

Theory of strong clectrolyte: limitation of Ostwald’s dilution law weak and strong 11
clectrolyte, Debye-Huckel-Onsager's (DHO) equation for strong elecirolytes,
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 EMFE of cell, Nernst equation calculation of AG, AH and A $ for cell
reaction, polarization, Over potential and hydrogen overvoliage.

D & fblock elements, Coordination compennds, Werner's theory, VBT, Isomerisn, Thermodymamics,

- Thermochemisiry, Eleciricalielecirolytical comductance, Transport number.

S el TNl e e
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Signature of Convener & Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

L Jawhar, 8. P. (2010). Modern Approach o Inorganic Chemistry: A Texthook Jor B. Se. | Students,

Modern publishers

Bajpai, D. N. (1992). Advanced book of physical chemistry, 8 Chend publishing,

Sharma, k. K. & Sharma, L. K. (2016). A fexthook of physical chemisiry. Vikas publishing,

Bhasin, K K. {2018). Pradeep's Inorganic Chemisiry Vol I1T Fradeep publications.

3. Puri, 8., & Sharma, L. R, (2008). Kalia “Principles of Inovganic Chemiztey ",

eference Books recommended.-

Inorganic Chemisiry

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

2. Colton, F, A., Wilkinson, (3., deCraus, F, L. (1993), Basic inpreanic chemistry, John Wiley & Sons

3. Huheey, J E, Keiter, E. A, Keiter R L., & Medhi, Q. K (2006), fnorgaric chemistry: principles
of stricture and reactivity, Pearson Education Dnddia,

4. Douglas, B. E, McDaniel, D, i, de Alexander, J. J. (1904), Concepis and models of inorganic
chemistry, John Wiley & Sons

Physical Chemistry

L. Puri, L B, Sharma, L R, & Patharia, M § (2013). Principles of physical chemisiry. Vighal

g

Publishing Co.,

2. Atkins, P. W, De Paula, J. & Keeler, J (2023). Atkins’ Physical chemistry. Oxford universiny
ks

3. mwﬂm DA, & Simon, 7D (2004), Molecular Thermodymamics Fiva Books Pye. Lid - Mew Delhi
nline Resources—

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

¥ hittps:, pecksforgecks.ore’'d =elem

= i ~edantu,.com an ides-ws-aetinid

B diwww.li ence. TT6-thermodynami

" httusa"{hﬂ&mﬂ#Ieﬂzlﬂnhemisiﬂf

(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

EndSemester Exam(ESE): T Marks

Continuous Internal Test/ Quiz~(2): 2020 [Better marks out of the two Test / Quiz +

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

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

(By Course Teacher)

End Semester Two section— A & B

Exam (ESE): Section A: QL Objective — 10 x1= 10 Mark; Q2. Short answer type- 534 =20Marks
|_ Section B: Descriptive answer type qis., lout of 2 from each unit-4x10=40 Marlks

Name and Signature of Convener & Members af CBoX:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CouRsE CURRICULUM

PART-A: introduction

Program: Bachelor in Science g :

emester - 111 . : -
(Diploma / DegreeTonors) Session: 2024-2025
I'| CourseCode CHSC-03P
1 | CourseTitle CHEMISTREY LARB. COURSE-ITI
3 CourseType DsC
4 Pre-requisite(itany) -

= | Course Learning,
© | Outcomes(CLOY)

hydrated or other allotropic salts.

differend femperaiires.

solubility product by conductometric or potentiomeiric tiirations.

= Understand the principle af d’cﬁermﬁ.ﬁ,r_ fransition temperature of
# Employ the principle of determination of selubility of a given yalf at

# Apply Born-Haber cycle to determine enthalpy and lattice energy.
# Determine strength of an acid, jonization constant of weak acld and

6 | CreditValoe

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)

Module

Topics{Course contents)

MNo. of
Perind

Lub./Field

Training/ |
Experiment)

Contents
ol Course

Transition Temperature

1} Transition temperature of a salt hydrate — determination of molecular weight.
2} Determination of the transition temperaturs of the given substance by thermometric]
ydialometric method (e.g. SrBra. 2H:0 or MnCly 4Ha20).
Thermochemistry

A. Determination of solubility:

1} To determine the solubility of benzoic acid at different temperatures and 1o
ermine AH of the dissolution processes.

Calorimetry:

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

]

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

ng base (sodium hydroxide) and determine enthalpy of ionization of weak acid.

J To determine the enthalpy of neutralization of a weak base (ammonium hydroxide)

ersus strong acid (hydrochloric acid) and determine enthalpy of ionization of weak

&,

) To determine the enthalpy of solution of solid caleium chloride and calculate thel

altice energy.

onductometry

1} Conductometry — Determination of limiting molar conductance of a strong
Electrolyte (KCI).

) To determine the strength of the given acid (HCI or CH3C£HJHqundu¢tumetrlcalE}

30

ﬂ{“ ?m&m M*c“a%_ Eﬁﬁv)ﬂwﬂ/ 'qul
| T kﬁ



sing standard alkali (NaOH) solution,
) To determine the strength of strong acid and a week acid in the given mixture
conductometrically against a standard alkali solution.
} To determine the ionization constant of weak acid conductometrically.
olubility Product
1} To determine the solubility and solubility product of a sparingly soluble salt
conductometrically,

) Potentiometry — Determination of solubility product of a sparingly soluble
ubstance.
volation, Acid, Alkali. Transition temperature, Thermochemisery, Temperature, Enthalpy,
Conductometric titrations, Potentiomeiric titrations, Solubility produce,

SignatureafConvenerd Members (CBoS) :

|_ Keywards

PART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
L. Vishweanathan, B, & Raghavan, P. §. {2017). Practical Ph ysical Chemistry. Viva books originals
publishing.
2. Yadav, J. B. 2006). Advanced Practical Physical Chemisty. Krishna Prakashan Media.
4. Sahu, D. P.d Bapar, K. N (2022} Unified practical chemistry, Navbodh Prakashan.

{Reference Books recommended:

1. Moudgil, H. K. (2010). Textbook of physical chemisiry. PRI Learning Pvt. Lid
2. Adamson, A. (2012), A texibook of physical chemistry. Elsevier

4. Findlay, A. (1923). Practical physical chemistry. Longmans, Green.

[Online Resources—

# e-Resources [ e-books and e-learning portals

# h yitech.chemis e5.com/ Book vEieal-Chemistry-
Eﬂg:lmtnts—u—hl-mﬂmu-&—ﬁw
#  hitps:vius.comd/chem 1 2tries i
# hitpsiiichem libretexts,org/Courses/University_of Califorpin Davis/Chem 4B Lab%3A Ge
ul Che Majors crmoch Expori
w.ulm.edy istryfcourses/m Isfehem 105 iment 14,

E]uline Resgurees—

# e-Resources | e-books and e-learning portals

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

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

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

Continuous Internal (Internal Test / Quiz-(2): lﬂﬁ 10
Assessment{CIA): A ssignment/Seminar +Attendance - 08

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

H. Spotting based on tools & technology (written) = 10 Marks [35 per lab. stato
. ¥iva-voce (based on principle/technology) - 05 Marks j
Nawne and Signatare of Convener & Members of CBoS:
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FOUR YEAR UNDERGRAD UATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Science

Semester - TV Session: 2024-2025

[Dipdoma/DepresHon 0rF)
1

Course Code CHSC-04T
! | Course Title ORGANIC AND PHYSICAL CHEMISTRY-I
4 | Course Type DSC
4 | Pre-requisitegrany) -

arganic cliemisiry,
factors and applications

# Interpret phase diagrams for one and IWa-Component systems,
determine degrees of freedom, and identify the triple point.

Raoult's law, Henry's law, and Nernst distribution law.

# Master the synthesis, properties, and reactivity of various functional
groups and apply this knowledge to understand their significance in

Course Les Fing. # Employ the principles of chemicalionic equilibria, their influencing
Outcomes(CLO)

# Master the principles and applications of liguid-liguid mivtures using

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

T | Total Marks Max.Marks: 100 | Min Passing Marks:40

PART -B: Content of the Course

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

Unit

Topics{Course contents)

Moof
Period

I

A. Halides (5 hrs)

() Alkyl Halides: Preparation: from alkenes and alcohols, Reactions: Nucleophilic
substitution reactions of alkyl halides (alcohal, ester, nitrile & isonitrile formation,
E:wlliamwn's cther synthesis), mechanism and stereochemistry  of  nucleophilic

ubstitution reactions (SN1 and SN2, factors affecting SN1 and SN2 reactions.

i) Aryl Halides: Chlorobenzene: Preparation by aromatie halogenation and Sandmeyen

tion. Aromatic nucleophilic substitution involving Benzyne Mechanism: KNHz/NH;

or NaNH:/NHa). Reactivity and Relative strength of C-Halogen bond in alkyl and aryl/
inyl halides.

- Alcohols & Phenals (Thrs)
i)Alcohols
a)Monohydric-nomenclature, methods of formation, Properties & chemical reactions
istinction between primary, secondary & tertiary alcohols,

)Dihydric alcohols: Nomenclature, methods of formation of ethylene glycol (from
thylene, epoxide, ethylene dibromide and ethylene diamine). Chemical reactions of
icinal glycols: with carbonyl compounds, dehydration, oxidative cleavage wELhI
PB{OAcH and HIO4 and Pinacol-Pinacolone rearrangement (with mechanism).
¢) Trihydrie aleohols: Nomenclature and methods of formation (from hydrolysis of fats
nd cils, propene and acrolein), chemical reactions of glycerol (with PCI5, HI, oxidation,

omenclature and methods of formation, physical properties, and acidic character.
esonance stabilization of phenoxide ion. Comparative acidic strength of alcohols and
henols. Electrophilic aromatic substitution, acetylation, and carboxylation. Mechanism
f Fries rearrangement, Claisen rearrangement, and Reimer-Ticmann reaction.

12
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1 ldehydes/Ketones and acidiits 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 methylene
up, Keto-enol tautomerism in Acetoacetic ester. Oxidation of aldehydes by KMnOM,
d Tollen's reagent, Reduction of aldehydes by LiAIHs and NaBH,. I“|

echanism of nucleophilic additions to carbonyl group with particular emphasis o
ldol, Perkin, and Knoevenagel reactions. Wittig and Mannich reaction {(withou|
echanism), Baever-Villiger oxidation of Ketones (without mechanism), Cannizara
tion (with mechanism), MPV, Clemmensen, and Wolf-Kishner reaction.
- Acid & its derivatives (5 hrs) 11
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
ilinsky (HVZ) reaction, Reduction of carboxylic  acids, Mechanism of|
oxylation. Di carboxylic acids: - Methods of formation and chemical reactions,
ffect of heat and Dehydrating agents,

ii) Carboxylic Acid Derivatives

tructure, method of preparation & physical properties of acid chlorides, esters, amides
Urea) and acid anhydrides. Relative stability of acy| derivatives,

1
Il |[Equilibrium
Chemical equilibria (3 hrs)
uilibrium in physical and chemical processes, dynamic nawre of equilibrium, law o
s8 action, equilibrium constants and their quantitative dependence on temperature,
ressure, and concentration, factors affecting equilibrium — Le Chatelier's principle.
» lonie Equilibria (5 Hrg)
onization of acids and bases, Strong and weak electrolytes, degree of jonization
ionization constant and jonic product of water. lonization of weak acids and bases, pH
ale, common jon effect and solubility product (with illustrative examples), Sall 11
ydrolysis - caleulation of hydrolysis constant and degree of hydrolysis for salt of strong)
cid and weak base, Buffer solutions — Intreduction, Henderson-Hasselbalch equations
for acidic and basic buffer.
C). Phase Equilibrium (3 hrs) ,
A)Gibbs phase (no derivation), phas, component and degree of freedom, Application of
rule to one component system (water system and Sulphur systems), Reduced phasc
le. Application of phase rule to two component systems: Pb-Ag system. Congruent-
[Ferric chloride system.
hotochemistry and liquid-liquid mixtures
) Photochemistry (8 hrs)

epicting various processes, quantum yield, determination of quantum yield of reactions,
ons for low and high quantum vields. Some examples of photochemical reactions
€-g. Photachemical decomposition of Hydrogen iodide, Photosynthesis of HBr from Hy 11
1d Brz and photosynthesis of HCI from Hz and Clz). Photosensitization and Quenching,
Photosensitized reactions,

ILiquid-Liquid mixtures(3 hrs)
deal liquid mixtures, Raoult’s law of ideal solutions, Henry's law and its applications, Mernsy
distribution law, limitations, and applications {association and dissociation - No derivation).

Halides (alky! & aryl halides), Alcohols, Phenols, Aldehydes & Ketones, Carboxylic acids &
Kewwordstheir derivatives, Equilibrium (Chemical, Tonic, and Phase equilibria), Photochemistry, Liguid-
iqunid mixtures,

Jne— thlv wesh \F{Q/ il ':_‘_*E_‘“L
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Signature of Convener &Members (CBaS) :

PART-C: Learning Resources

Text Books, Reference Rooks and Others

Text Books Recommended —

{. Bahi, A, (2010). Advanced organic chenisiry. 8. Chand publishing.

2. Simgh, J & Yadav, . D. 8§ 7201 &) Advanced organic chemisiry. Pragari Prakashan Meerys,

3. Puri, L. B., Shavma, L. R, & Pathania, M. 8. (201 3. Principles of physical chemistry, Vishal
Publishing Co.

4. Kapoor, K L, (2019). A Textbook af Phvsical Chemistry, Thermodynamics and Chemical
Equilibrivm (8§ Units) - Vol, 2, 6th Edition.

eference Books recommended-
1. Boyd R N, & Morrison, R T (T953). Ovganic Chemistry: fuden title), Allyn and Bacon.
2. Physical Chemistry
3. Aikins, P, W., De Paula, J, & Keeler, J. (2023). Atking' physical chemistry, Ohford umiversine
jress,
4. MeCwarrie, D. A., & Simon, J 1 {2004). Moleculay Thermodynamics Viva Books Pyt Lid - New
Delhi

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

3 h!lusiﬂntw!.nig'gn.“n:n@ﬂeuh}]!},p_ﬂrf

 h ‘unacademy. onlentiwp-con

0 -Carh ic=Acid. pdf
e 5:ie kosh.ac in/bitstream/123456789/6523 f=3.pdd

* sl magadhmahi le W

ahlonski
[Online Resources—

# _e-Hesources / e-books and e-learning portals

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuows Internal Assessment(CIA):30 Marks

End Semester Exam(ESE): 70 Marks

Continuous lnterunl‘ Internal Test / Quiz-(2): 2020 | Berer marks out of the two Test / Quiz
Assessment(CIA); | Assignment / Seminar - 10 + obtained marks in Assignment shall be
(By Course Teacher) | Total Marks - # considered against 30 Marks

End Semester Two section - A & B

Exam [ESE}: ion A: QL. Objective - 10 x1=
ection B: Descriptive answer
Narne and Signature of Convener & Members of CBoS:

10 Mark; Q2. Short answer type- 534 =20Marks
qiz.. loat of 2 from each unit-4x10=40 Marks




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CoOURSE CURRICULUM

PART-A: Introduction

SR Backior tn Sctence Semester -1V | Session: 2024-2025
(Diploma / Degree/Honors) :

1 Course Code CHSC-(4P

! | Course Title CHEMISTRY LAB. COURSE-IV

1| Course Type DSC

4

Pre-requisiteqir, any)

As per Program

7 Understand the fundamentals of erganic compounds analysis including
preparation of sedium extract and detection of elements.

= Tdentify functional groups and prepare derivatives,

# Determine the pH of various samples like water/acidbase/soil ete.

# Apply the concepts of phase equilibria to determine crifical solution
temperature and study concepts of Nernst distribution law and
determine equilibrium constant of various reactions.

1 Credits | Credir =30 Hours Laboratory or Field learn ing/Training

5 | Course Learning,
Outecomes{CLOY)

6 | Credit Value

7 | Total Marks

Max.Marks:50 | Min Passing Marks:20

IPART -B: Content of the Course

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

|
Module Topics (Course contents) [::'d;;;
1"'1’:""_1&‘[ Organic Analysis =
Eé:!nrti:::l - Test for aliphatic and aromatic nature of substances,
of Cnnl:u - Test fior saturation and unsaturation,

- Detection of elements (N, 8, and halogens) in organic compounds,
- Identification of functional groups:
1) Carboxylic acids i) Phenols iii) Aldehydes iv) Ketones, v) Esters vi)
arbohydrates vii) Amines viii) Amides, ix) Halogen compounds
Determination of melting and boiling points,
. Preparation of solid derivatives,
H determination
Dretermination of pH of soil, water.
To measure the pH of various solutions using pH indicators and pH meter.
T determine the value of Ka for an unknown acid,
E‘y::;mpﬁre and study the propertics of buffer solutions. 30
¢ Equilibrium:
1) To determine the critical solution temperzture of two partially miscible liquids
(phenol-water systems).
2} To study the effect of solute such as (i) sodium chioride (NaCl), {ii)} suecinic acid
(HOOC-CH>-CHz-COOH) on the critical solution temperature of two partially
iscible liquids (e.g. phenol — water system),
) To construct the phase diagram of two com ponents (e. g diphenylamine-
nzophenone system) by cooling curve method.
ernst Distribution Law
1} To determine the partition coefficient of Todine between water and carbon
tetrachloride/Kerosene,
) To determine the partition coefficient of benzoic acid between water and benzene.

[OVES Ejjqk
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method,

£) To determine the equilibrium constant of the reaction, KI + Iz = KIs by distribution

seribanetion faw

Organic analysis, Aromatic/Aliphatic Compennds, Sainrated unsaturated compownds, Elemens
Keywords ection, Functional groups, Derivatives Jor functional groups, pH, Phase equiilibrio, Nermsi

Signature of Convener & Members {CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

eference Books Recommended:

4. Leonard J, Lygo. B & Procter, (7. (2013}, Advarced

nline Rezources—

# e-Resources / e-books and e-learning portals
#  https:(Taculty ksv.edu.sa/sites/de It/filesiv

l. Sahw, D. P.& Bapat, K. N (2022} Unified Practical Chemistry, Navbodh Prakashean
2. Yadav, J. B {2006). Advanced Prac tical Physical Chemistry. Krishna Prakashan Media.
3. Pandey, O P, Bajpai, D, N., Giri, 8§, (2010), Practical Chemisiry. 8. Chand Publisher.

1. Moudgil, H. K. (2010). Texthook of Physical Chemisiry. PHI Learning Pve, Lid
2. Adamson, A. (2012). 4 Textbook Of Physical Chemistry, Elsevier
3. Findlay, A. {1923). Practical Plrysical Chemistry. Longmans, Green,

mic Practical Chemistry, CRC Press,

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

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous lnterulﬁsm.-:mnm{m;: 15 Marks

End Semester Exa m{ESE): 35 Marks

Continuous Internal (Intemal Test/ Quiz(2): 10 F 10 Better marks out of the fwg Test / Quiz

Assessment(CIA):  |Assignment/Seminar +Atnendance - 0 +obtained marks in Assignment shall be

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

End Semester boratory / Field Skill Performance: On spot Assessment | Managed by

Fxam (ESE): I Performed the Task based on lab, work = 20 Marks | Conrse t!ﬂtller}
K. Spotting based on tools & techmology (written) - 10 Marks las per lab. stafus

| L._Viva-voce (hased on principle/technglogy) - 05 Marks

Nare and Signature af Cypnvener & Members of CBoS:
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FOUR YEAR UN DERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

'_FAHT-M Introduction

Program: Bachelor in Science

Semester -V Session: 2024-2025

[ Degree/Honors)
I'| Course Code CHSC-0ST
1| Course Title ORGANIC AND INORGANIC CHEMISTRY - |
3| Course Type DSC
4 | Pre-requisiteqifany) As per Prosram
# Explore role of nitrogen in erganic chemisiry by studying N-contain ing
camipounds and heterocyeles,
# Unravel molecular siructures using technigues like rotational,

Course Learning, vibrational, and Raman spectroscopy.
Outcomes(CLO) = Dem vsiify bonding in transition metal complexes, including stabillty,

lability, and magnetic properties.
# Understand the importance of arganometallic and inerganic compounds
in biological systems.

(1]

Credit Valoe 3 Credits | Credit = 15 Hours -learning & Observation

7

Total Marks Max. Marks: 100 | Min Passing Marks: 40

ART -B: Content oftheCourse

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

Unit

| No. of

Topics(Course contents) Periods

(A)Organic Compound of Nitrogen
reparation of Nitroalkanes and Nitroarenes, Chemical properties of nitroalkanes,
echanism of nueleophilic substitutions in nitroarencs, Reduction of nitroalkane in
cidic, neutral, and alkaline medium. Picric acid
Amines:- Nomenclature, Structure and stereochemistry. Basicity, Structural feature
ecting basicity of amines. separation of primary, secondary and tertiary ammines| 12
mine salt as phase transfer catalyst. Preparation of alkyl and aryl amines:- reduction of
itro compound, reductive amination of aldehydic and ketonic compounds. Gabyiel
thalimide reaction, Hoffmann Bromamide reaction. Physical and chemical properties
f amine: electrophilic aromatic substitution in aryl amines, reaction of amines with

itrous acid, synthetic transformation of aryl diazonium salts, Azo-coupling reaction,

peciroscopy: General introduction, electromagnetic radiation, region of spectrum,)
resentation of spectral width and intensity of spectral transition.
A)Rotational spectra of diatomic molecule as rigid rotor, selection rule, energy level,
ransition, spectra. Determination of bond length, lsotope effect, Qualitative description
f non-rigid rotor.
Wibrational Spectra: Fundamental vibrational bands and their symmetry. Diatomic 11
lecule as harmonic oscillator. Selection rule, pure vibrational spectrum, Determination|
[force constant Anharmonic oscillater,
C)Raman Spectra; introduction, concept of polarization, quantum theory, stoke and!
ntistoke line, pure rotational and vibrational Raman spectra, Applications of Raman,
pecira,

I E&}Mﬂal Ligand Bonding in Transition Metal Complex: postulate of CFT. Sp!ir.r_inﬁ

f'd orbitals in octahedral, tetrahedral com plex, Spectro-chemical series, Calculation o
FSE, Factors affecting CESE, Applications of CFSE, Jahn-Teller Distortion,] 11
imitations of CFT.

B} Thermodynamic and Kinetic aspects of Metal Complexes: A bricf introduction of

L= 9&* "‘E’, % VVL@\#‘/ CeY



rmodynamic and kinetic stability of complex, Stepwise and overall stability constant.
C) Magnetic properties: Types of magnetic behavior, Methods of determining magnetic
usceptibility, Spin Only formula, L-S Coupling, Calculation of effective magnetic
oment, Orbital contribution to magnetic moment.

A)Organometallic Chemistry: Definition, nomenclature, and Classification of
anometallic compounds. Preparation, properties, bonding and application of alkyls
d aryls of Li, Al. A brief account of metal ethylenic metal complexes special reference
o Zeisse's salt. Mononuclear carbonyls and nature of bonding in metal carbonyls. 1§
ectron rules( Effective Atomic Number Rule). Ziegler-Nata Cata [yst for polymerization

JBioinorganic Chemistry: Essentials and trace elements in biological system,
ctalloporphyrins, with special reference to hemoglobin and myoglobin. Biclogical role
f alkali and alkaline carth metals with special reference 1o Na® K° Ca?* and Mg
itrogen fixation.

Falkene, Wilkinson Catalyst and Hydrogenation , Hydroformylation, H

Hemoglobin, myaglobin.

K rwords » Nitro compounds, Zelgler-Nata Catalyst, Wilkinson Catalyst, rigid rotor, harmonic escillator,

SignatureafConvenerd&Members:

—d

IPART-C:Lea rning Resources

Text Books, Reference Books and Others

Text Books Recommended:

Bahi, A., & Bahl, B. 8. (2020). Organic chemistry (Sth ed ). 8. Chand & Company.

Madan, R. D. (2018). Advanced organic chemistry. 8. Chand & Company.

Somi, P. L. {2019). A textbook of arganic chemisiry. 8 Chand & Company.

Sharma, B, K. (2015), Spectrascopy, GOEL Publishing Houve.

Kawr, H. (2018). Speciroscopy. Pragari Prakashan,

. Das, A, K. 2012). Bloinorganic Chemistry. Publisher.

Reference Books Recommended:

I. Skoog D. A, Hailer, F. J, & Crouch, 8. R (2017). Principies of Instrimental Arnalysis. Cengape
Learning.

2. Mehratea, R C. (2010). Organometallic Chemistry. New Age Daternational,

3. Carbtree, R H, (2014), Oreanometallic Chemistry of the Transition Metal. Umiversity Science
Rooks,

4. Howsecroff, C. E., & Sharpe, A. G. (2042}, fnorganic Chemisiry. Pearson,

3. Miessler, G, L., Fischer, P. J, & Tarr, D A (2000). Inorganic Chemistry, Pearson.

P ST

iOnline Resource:

#  e-Resources | e-books and e-learning portals

¥ hittps:onlin rses.nptelacin/moc23d ovlll preview

> Jipubs rsc.org/en/content/articlelandins/197 29787401203
» gms:s’,’gnl{mnnuﬁﬂ.swuﬂmg.u.in#ﬂgz:‘- ey preview

> https:Vonlinecourses.n C.inm v 12 ey

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

Narree and Signature of Convener & Members of CBoS:
FOUR YEtH UNDERGRADUATE PRO (2024 - 28)

ﬁ}f?““h“ e e R (G,
Lol =y -

Continuous Internal Intemal Test ! Quiz-{2): 20 #20 Better marks out of the two Test/ Quiz+
Assessment(CIA); | Assignment/Seminar- 10 chtained marks in Assignment shall he
|_(By Course Teacher) [Total Marks -30 considered against 30 Marks
End Semester Twao section -~ A & B
Fxam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
prection B Descriptive answer type qts.. lout of 2 from each unit-4x10-40Marks




DEPARTMENT OF CH EMISTRY
CoURSE CURRICULUM

PART -B: Content oftheCourse

PART-A: Introduction
onors
I'| CourseCode CHSC-05P
I | CourseTitle CHEMISTRY LAB COURSE -V ]
4 | CourseType DSC
4 Pre-requisiteifany) Ax per Program
®  Toapply the knowledge of qualitative and quaniitative estimarions
in real sample analysis,
5 | Course Learning, # To ger “Hands on Training" and develop skill for synthesis af
Outcomes(CLO) various inorganic compounds,
# To learn the concept of gravimetric estimation,
= _To learn use of conductometer and Spectrophotwmeter for titration,
6 | CreditValue 1 Credits | Credit =30 Hours Laboratory or Field learning/ Troining
7 | Total Marks Max.Marks:50 | Min Passing Marks:20

T-ndulHn.nflnarulng—’l‘rnining!p-t:rl‘umanw]’eriuda:au Feriods (30 Hours)

Maodule Topics{(Coursecontents)

No.ofPel

riod

lkali solution.

)Gravimetric estimation of Ba as BaS(), from given solution of BaCl,,
finerganic compound synthesis:

of Course

determination of its composition by permangnometry.
(i}  Synthesis of Ni-dimethylglyoxime complex [Ni(dmg)s)
(ili)  Synthesis of Tetraaminecoppen(Il) sulphate [Cu{NH3): ]SO
(iv}  Synthesis of Cis- and Trans—hisn:-:aiatmchmmateﬂII]iun.

LabField |1)To verify Beer-Lambert Law for KMnOo' K:Cr207 and determine the
Training/ Loncentration of the given solution of the substrate from absorbance measurement,
1EE$:LEIE}TD Determine the strength of the Eiven acid conductometrically using standard

(i) Synthesis of sodium trioalato ferrate(II1) Naz[Fe(CaOq)s] and

30

Keywards | Spectraph ofemeler, Lambert beers law, Gravimetrie extimation, synifesis of inorganic complexes

Signature of Convener & Members (CBoS): 'Ijé W :
e ,@f{” / (yt
G b M 72



PART-C:Learning Resources

Text Books, Reference Books and Others
Text Books:
1. Chatwal, G. R., & Sharma, A. (n.d.). Instrumenial methods of chemical analysis. Himalaya
Publishing House.
2. Raj, G. (2009). Advanced Practical Inorganic Chemistry. Krishna Prakashan,

Reference Books:

l. Swehla, G. (Ed.). (1978). A rexthook of quaniitative inorganic analysis {by A. I. Vogel). ELBS
Publishers and Distributors. (Original work published 1968)

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

3. Fernelius, 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. Db, & Thomas, M, (Eds.). (2000). Fogels texthook of
quaniiiative chemical analysis (6th ed.). Pearson Education India. {Original work by A. I. Vogel)

3. Fumiss, B. 8., Hannaford, A. )., Smith, P. W. G., & Tatchell, A. R. (Eds.). (1989). Fopel's
textbook of practical organic chemistry (Sth ed.}. Longman Scientific & Technical, (Original
wark by A. L. Vogel)

F)nlim: Resources:

# e-Resources / e-books and e-learaing portals

= https:fwww.youtube.comiwateh ®v=«T XbVoduml

= httugr'."nnligﬁihgﬂ.w“g,mmhgﬂ'mﬂlldﬁ
1 i i Materj

General Chemi ing Chemi I» al'C 11 Experimen

1%3A Gravimetric Analysis (Exper t
*  hitps:imas-ilith.viabs.ac.in I b =L,
PART-D: Assessment and Evaluation |

| Suggested Continuous Evaluation Mefhods:
Maximum Marks: 50 Marks

Continuous Internal Assessment(CIA): 15 Marks
End Semester Exam(ESE):35Marks
Continuous Internal [Internal Test / Quiz-(2): 10 #10
Assessment{CIA): Assignment/’Seminar +Attendance- 05 *obtained marks in Assignment shall be
{By Course Teacher) otal Marks -15 considered apainst 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 (writien) — 10 Marks [as per lab, stni:ﬂs‘
0. YViva-voce (based on principle/technology) - 05 Marks

Narne and Signature of Convener & Members of CBoS: @m . s
/QM«]’L*— gfhtﬁ.ﬂ’ Ebz_f Y{L_ M M%f (j:’

Better marks out of thetwo Test { Quiz

=)




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

CouRrsiE CURRICULUM

PART-A: Introduction
Program; Bachelor in Science Semester -V1 Session: 2024-2025
(Degree/Honors)
I' | Course Code IDSC-06T
2 | Course Title ORGANIC AND FHYSICAL CHEMISTRY- IT
3 | Course Type DSC
4 Pre-requisitedifany) Ax per Program

# To understand role of quantum mechanics in chemiviry.

# To know the organic compound in biological sysicm

5 | Course Learning, # To know the polymers in chemistry their preparation and application of

Outcomes(CLOY)

polymer,
2 # To learn the technigues 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

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

Unit Topics(Course contents) ]rf:;:; o

I Quantum Chemistry [:-Black body rediation .plank's radiation law, photoelectric)
kffect, 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 4
nd ¥, Application of Schrodinger wave equation to Particle in one dimensional box.

uantum Chemistry I1:-Quantum mechanical approach of molecular orbital theory
asic idea, criteria of forming Molecular orbitals, LCAO(Linear combination of atomi
ital) approximation, formation of Hz* fon, calculation of energy of energy levels
Ew: functions, bonding and antibonding wave functions, concept of sigma bondi
i

12

igma antibonding, pi bonding and pi anti bonding M.Os. and their characteristi
omparison of M_O. theory and V.B. Model,

I YA)Carbohydrate: Introduction and classification of carbohydrate, monosaccharides

n chain and eyclic strueture of glucose and fructose, epimer and anomers of glucose,

elative and absolute configuration of carboh ydrates, Specific rotation and mutarotation
f glucose. Determination of ring size in glucose. Chemical propertics of gluose:
sazone formation, oxidation, reduction, Reaction with HICy, Interconversion of
ilucose and fructose, Chain lengthening and chain shortening. Structure of Disaccharide 11
ucrose, Lactose and Maltose, Structure of polysaccharide: Starch, Cellulose.
B) Amino Acid & Protein: amino acid types of amino acid, isoelectric point, struciure
f protein primary, secondary and tertiary structure.
C) Nucleie Acid: components of nucleic acid, types of nucleic acid, nucleoside,
EM':DIEEE'E, structure of nucleic acid,

I (A)Organometallic compound:
Preparation, Structure, and chemical reactions of organomagnesium(Grignard Reageat),
E:‘Eﬁmtim: compound, Organolithium compound,

rganosul phur compound L

) Synthesis of organic compound via enolates : Active methylene compound, Keto-
nol tautomerism, Alkylation of diethyl malonate and acetoagetic ester. Claisen sster

/qf“’"lﬂ' %n"*
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tty acids, dibasic acid, @, § unsaturated acid, valeric acid, monoketone, diketone,
hieterocyclic compounds ete.
IV Spectroscopy [1{Organic)
A) Infra red Spectroscopy: Basic principle and instrumentation, intreduction, Modes u:!
ibrations, fundamental band of different bond and functional groups, identification o
d for compound and IR spectra of different compounds, Applications of IR
peciroscopy.
JPrinciple and instrumentation of UV-visible spectroscopy, Introduction, wavelength
axima, Beer Lambert's Law, Shifts in UV-visible spectra, Chromophore —Auxochrome
heory, Effect of conjugation on wavelength maxima. Types of electronic transitions. 11
pplications of UV-visible Spectroscopy. Woodward  Fischer rule for polyene
velength maxima caleulation.,
C) NMR. (Nuelear Magnetic Resonance): Introduction to NMR, Basic principle and|
instrumentation, No. of signal in PMR(proton Magnetic Resonance),Chemical shift,
heilding and deshielding effect, Splitting of signal or spin-spin interaction, Intensity of
ignal and peak height and peak ratio, Coupling Constant I, Proton NMR of some
ompound like ethanol, anol, toluene, acetaldeh e ket |, Z-dibromoethylens eic
ticle in one Dimensional Box, Hydrogen atom, Protan NME, UV Visible, Vibrational Specira.

[ odward Fischer Ruke

SignaturegfConvener& Menibers (CBoS):

Endmsulinn and Robinson anealation. Synthesis of monoalkyl and dialkyl derivative, 1
i

EAHT&E:Learni_n_g Resources
__Text Books, Reference Books and Others
Text Books Recommended:

I. Tandon, M. M. N, & Agarwal §. C. (2022). Unified chemisiry, Shivalal and Company.

2. Shavma, B, K. (2010). Speciroscopy comprehension. Goel Publishing Howse.

3. Puri, B. R, Sharma, L. R, & Pathania, M § (2021). Principles of plysical chemisiry, Vishal
Publications.

4. Gurtu, J N, & Gurtu, R. (2015}, Advanced physical chemisiry. Pragati Prakashan,

Freferemrz Books Recommended:

3. Atkins, P, W, de Paula, J, & Keeler, J A, (2005), Arking' Physical chemistry Oxford University
Presz,

6. Pandva, 4. J (2010). A texthook o if biochemistry: Nucleic acids, profeing and carbohydrates.

2 Korte, F, & Goto, M. (2008} Nucleie acids, proteing and carbohydrates, John Willy & Sons

[Online Resources:

Wen il . i i i¢_chemisiryé:—text=Bionhvysi
&mh;mﬁzﬂ'gfnlﬂn,nﬂuu%Igltnﬁmﬂcmineﬁilﬂmeir%]]!grﬁttlﬁ.
" httuii#ﬂnIigﬂunﬂ.nntcl.!mm‘nﬁl ﬂ}ﬂmiew
PART-D: Assessment and Evaluation
_Euggutt:l Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment(CIA):30 Marks
End Semester Exam(ESE):T0 Marks

Continuous Internall Internal Test/ Quiz<(2): 20820 | Bener marks out of the two Test / Quiz+
Assessment(CLA): | Assignment/Seminar- 10 obtained marks in Assignment shall be

(By Course Teacher) |T00fal Marks -30 considered agpinst 30 Marks =
End Semester Two section— A & B
Exam (ESE): Section A: Q1. Objective~ 10 x1= 10 Mark; Q2. Short answer type- x4 ~20Marks

lion B: Descriptive answer tvpe qu.,ln?;_nr % from each vnit-dx] 0=40Marks

Lo Pliab L I o
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Nanee and Signature of Convener & Members ofCBoS:



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

COURSE CURRICULUM
PART-A: Introduction
Program:Bachelor in Science

Semester VI Session: 2024-2025

{ Diploma / Degree)
! | CourseCode CHSC-06P
! | CourseTitle CHEMISTRY LAB COURSE-VI
! | CourseType DSC
4 ﬁ:—requiaﬁﬁir.nn}-} Ax per Program
= To understand the basic prin ciples involved in separation and
identification of orpanic compound,
Course Learning, #  Toapply the km:-w!'eﬂ;z of qualitative and quantitative estimations
# Dumnmea{CLl‘J} in real sample analysis.
# To learn the synthesiv of arganic compornds
¥ To learn the use of conductometer and specirophatometer in
analysiz,
6 | CreditValue 1 Credits | Credit =30 Howurs Laboratory or Field learning/Training

7 | TotalMarks Max. Marks:50 | Min Passing Marks-20
)EAHT -B: Content oftheCourse
TotalNo.of lea raing-Training/performancePeriods:30 Periods (30 Hours)

Module Topies{Cou rsecontents) M:;;T

Lab-/Fiel |1)To determine the solubility and solubility product of Sparingly soluble salt using
Training/ Lonductometer,

Experiment o titrate potentiometrically the given ferrous quFha:e sojution wsing KMnOd4 /i
2Cr207 as titrant and caleulate redox potential of Fe™ /Fe® svatem on the h ydrogen

rganic mixture analysis
paration and ldentification of two solid organic compounds from given binary]
anic mixture by H;ONaHCOy, NaOH for separafion and preparation of suitahle
erivative.

nthesis of one organie compound :- 30

e)Preparation of 2,4, 6-tribromophenol.

fPreparation of methyl orange and methyl red.
Preparation of benzoic acid from toluene.

h)Preparation of aniline from nitrobenzene.

Keywords ] Organic mixture amalysis, synthesis of organic cantpound, solubility product, conductometer.

Signature of C & Members (CBoS): b
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IPART-C:Lea ming Resources

Text Books, Reference Books and Others
Text Books Recommended:

I. Tandor, M. M. N., & Shiva Lal Agarwal & Company. (2012). BSc. Practical Clemistry.
2. Pandey, O. P., BajPai, D. N,, Giri, 8., & 8. Chand. (2613}, Practical Chemistry,
Reference Books Recommended:

L. Basseyr, 1., Denney, R. C, Jeffery, G. H., & Mendham, J. {2000), Fogel's Text Book of
Qualitative Analysis frevised). ELBS,

2 Das, R. C., & Behra, B. (2002). Experimental Physical Chemistr ¥ Titda MeGrawHill
Online Resources:

P- si/iviab. amrita.edu/Tsub=2& breh=191

h httgsﬂﬂw.ﬂgﬁn,nﬁ

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 [nternal Test / Quiz-(2): 10 ,f!? Better marks out of thetwo Test / Quiz
Assessment{CLA): Assignment/Seminar +Attendance- 05 *obtained marks in Assignment shall be
(By Course Teacher) ofal Marks -15 considered against 15 Marks i
End Semester |La boratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): P. Performed the Task based on lab, work - 2 Marks | Coorse feacher

Q. Spoiting based on tools& tech nology (written) — 10 Marks a5 per lab. status
K. Viva-voce {based on prhcinla‘[&]lnulnm = (15 Marks

Name and Signature of Convener & Members af CBoS§:

DL wlt hz_, e — M kﬁ“{éﬁ G@W (st

FOUR YEAR UNDERGRADUATE PROG RAM (2024 — 28)




DEPARTMENT oF CHEMISTRY
COURSE CURRICULUM

. PART- A: Introduction
Program: B“"_'“'“" in Science Semester - V]I Session: 2024-25
(Honors/Honars with Fesearch)
1 | Course Code CHSC-07T
I | Course Title INORGANIC & PHYSICAL CHEMISTRY-II
3 | Course Type DSC
4+ | Pre-requisite (it, any) As per Program

# Study the formation, stability and electronic spectra af complexes
= Analyze the chemistry of metal carbonyls and metal nitrosyls,
3 # Solve the Schrodinger equation for the hydrogen atom and ufilize
5 E‘f“: : ;;ﬂ;f’;g}_‘fﬁ Huckel theory for conjugated systems,
* Analyze collision theory and transition state theory fo understand

chemical reactions.
| 6 | Credit Valne 3 Credits | Credit =15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART *B: Content of the Course
Total No. of Teachinglearning Periods (01 Hr. per periad) - 45 Periods (45 Hours)

Unit Topies (Course contents) Sl

Period
I MOT & Electronie Spectra of Complexes
Electronic spectra and MO theory of Transition Meta complexes , M.O. Theory for
ncfahedral, tetrahedral and square planar complexes with and without w-bonding
Determining the Energy terms, Spin-orbit (L-5) coupling scheme, Hund's rule for term
ymbol, Hole formalism, Determination of the term symbel (ground and excited states) 12
rd 1 to d 9 configurations, Electronic spectm of transition metal complexes, Types of
sitions, Laporte “orbital’ selection rule, spin selection rule, Chrgel diagrams for
1edral metal complexes, Charge transfer spectra, Racah parameters, calculations of
10Dq, B, B parameters. Tanabe- Sugano Diagrams of octahedral complexes with d 2 and
8 confipuration.
1 etal - Ligand Fquilibria
) Metal — Ligand Equilibria in Solution: Stepwise and overall formation constants;
nds in stepwise formation constants; factors affecting stability of metal com plexes
ith reference to nature of metal ion, ligand, chelate effect and thermodynamic arigin.
E}I

Determination of formation constant by: (1) spectrophotometric method (Job's and Mole
io method) (2) Potentiometric method (Irving-Rossotti Method)
Reaction Mechanism of Transifion metal complexes-: Energy Profile of a reaction,
ctivity of metal com plexes, Inert and Labile com plexes, Kinetics of Octahedrs] 11
ubstitution
) Metal carbonyls: vibrational specira of metal carbonyls for bonding and structure
lucidation, important reaction of metal carbonyls, Metal carbonyl clusters with referencel
o classification, synthesis and structures,
[¥) Metal nitrosyls: Nitrosylating agents for synthesis of metal nitrosyls, vibrational
spectra and X-ray diffraction studics of transition metal nitrosyls for bonding and
structure elucidation.
HI  [Advanced Quantum Mechanics
Discussion of solutions of the schrodinger equation to three - dimensional box, concept
of degeneracy, the harmonic osei lator, the rigid rotor, the hydrogen atom. 0
Approximate Mgthods

'3 o | ~f W : ~m
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rdinary angular momentum, eigen functions and eigen values of angular momentum,
cr operator, concept of spin, antisymmetry and Pauli’s exclusion principle.
olecular Orbital Theory

Tuckeltheory of conjugated  systems, Applications to ethylene,
utadiens and cyclobutadiene.

IV Advanced Chemical Dynamics
) Methods of determining rate laws, Temperature dependence of chemical reaction
es, Arthenius equation, Energy of activation, pre-exponential factor and its limitations,
ollision theory and its limitations, steric factors, Transition State theory of gas and
iquid phase bimolecular reactions, comparison of three theories of reaction rates, kinetic
It effects. Kinetics of Photochemical reactions {Hydrogen-bromine and hydrogen - 11
hlorine reactions).
) Bodeinstein steady state approximation and its application in consecutjve reactions,
namics of unimolecular reactions :Lindeman-Hinshelwood mechanizm, RRKM
heory, Thermodynamic formulation of transition state theory, Enthalpy, Gibbs free
ergy and enthalpy of activation,

Eaywordk nic specira, MO theory, Complex stability, Spectrophotometry, Vibrational spectra, Bonding,
| etal nitrospls, Schrod uation, Huckel theory , Collision theory, Transition state theary 4]
Signature of Convener & Members (CBaS)

PART-C: Learnin g Resources

Text Books, Reference Books and Others
Text Books Recommended:

i Bali, R. (2014). Principles af inorganic chemisiry (At ed ). New Age International

2 Prasad, R. K, {2012). Ouartum mechanics (3rd ed ). New dge International

3. Puri, B. R, Sharma, I. R, & Rastogi, V. D f2012). A textbook of physical chemistry. Vishwa
Prakashan.

4. Rakshit, P. C. (2014). Elemenis of physical chemisiry. 8, Chand & Company,

}qumre Books Recommended -

Lee, J. D. (2008). Inorganic chemisiry (dth ed ). Wiley India,

Greemwood N. N, & Earnshaw, A. (2072). Chemistry of the elements 2nd ed ). Elsevier,
Laidler, K. J. (1987). Chemical Kinetics (3rd ed ). Peavson Education,

Cotton, F. A, Wilkinson, 3., Boch, P, L., & Bailar, M Bailar Jr, (2018). Inorganic chemisivy
(Bth ed.}. John Wiley & Sons,

Mathews, P. M, & MeFarione. F W (2004}, A rextbook of quaniun mechanics 2nd ed ). Me
Graw Hill Education,

Houston, P. L. 2001). Chemical kinetics and reaction dymamics. Dover Publications.
Online Resourees—

# hopsy/nptel.ac.infcourses/] | 3 106066

da b by

Pt

> hitps:/nptel.ac.in/
= hﬂm:ﬂ"nn[imum_ngml,g.Im’ggl‘i cy02/preview
> i_]t_jns:#fm.igv.im’ |

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

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 230 Marks
End Semester Exam {ESE): T0 Marks

o AT e T e




Assessment (CLA): | Assignment/Seminar- 10 |4 Sbisined marks in Assignment shall be
By Course Teacher) | 0%l Marks - 30

End Semester Two section — A & B
Exam (ESE): fon A: QL. Objective - 10 x1= 10 Mark; Q2. Short answer type- 514 =20 Maris
cction B: Descriptive answer type qs.,lout of 2 from esch unit-4x10=40 Marks |

Nawe and § aof Convener & Members of CBoS: _ - i =
thﬁzi wh ba/ e véﬁf@ é@bﬁ/ W=

WSS =W :

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

considered against 30 Marks




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CH EMISTRY
COURSE CURRICULUM

5 | Course Learning, Inorganic Synthesis & Characterization
tdentify them wsing spectral iwralysis,

and learn to eperate basic equipment.

PART- A: introduction
Program: Bachelor in Science S ;
emester - V11 sion: 2
(Honor/Honors with Revearch) g Session 024-2025
1 | Course Code CHSC-07p
! | Course Title CHEMISTRY LAB. COURSE-VII
& Course Type DSC
4+ | Pre-requisite i, any) As per Program
# Masier separating and estimatin & acidic and basic radicaly In
TRorganic mixtures.

# Apply qualitative and guantitative arnal Lysis skills to real samples.
Outcomes (CLO) |» Gain hands-on experience svathesizing inorganic compounds and

# Grasp basic physical chemistry concepis through practical experiments

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

7 | Total Marks Max. Marks; 50 | Min Passing Marks:

20

E'Alﬂ' -B: Content of the Course

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

Module

Topics (Course contents)

MNo. of

Lab./Fidld \Oualitative analysis of mixture containing eight radicals including two less)
mon metals from among the following by semi micro method.
asic Radicals:
g, Pb, Hg Bi, Cu, Cd, As, Sh, 5Sn, Fe, Al, Cr, Zn, Mn, Co, Ni, Ba, Sr, Ca, Mg, Na,
Ce, Th, Zr, W, Te, Ti, Mo, U, V., Be, Li, Au, Pt.
cidic Radicals:
ate, Sulphite, Sulphide, Witrite, Nitrate, Acetate, Fluoride, Chloride, Bromide,
odide, Sulphate, Borate, Oxalate, Phosphate, Silicate, Thiosul phate, Ferricyanide,
Iphocyanide, 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
ia) Phosphoric acid in commercial orthophosphoric acid,
(b) Boric acid in borax,
{e) Ammaonia in an ammonium salt.
(d} Manganese dioxide in pyrolusite,
ie) Available chlorine in bleachin & powder,
(f) Hydrogen peroxide in a commercial sample.

Preparations

Preparation of selected inorganic compounds and their study by LR,
Electronic  spectra, Mossbaver, ESE. and magnetic  susceptibility
measurements. Handling of air and moisture sensitive compounds.
Theoretical study of structure and their identification of some preparations by
spectral analysis

Period |

30

A [ s
A Y Mv% AW
gjw,im el %ﬁ_g



I. VO (acac) 2. TiO(Cq Hg NO)32H;0
3. Cis-K [Cr (C204)2(H0)3] 4. Na[Cr(NH3}2(SCN)4]
3. Mn (acac); 6.  Kj3[Fe(Ca04)3]
7. Prussian Blue, Turnbull's Blue. 8 [Ce (NH3)g][CoiNO)5]
9. Cis-{Co(trien¥NOz:]CLH:0 10.  He[Co{SCN)4]
1. [Co(Py)aCla] 12, [Ni(NH3)gICIa
13, Ni(DMG) 4. [Cu(NH3)4]S04.H;0
Adsorption
. To study surface tension — concentration relationship for solution (Gibh's
equation),

2. To sudy the adsorption of oxalic acid on charcoal and to verify Freundlich
adsorption isotherm.

Fhemlml Kinetics

1. Determination of the effect of (a) Change of temperature (b) Change of
concentration of reactants and catal yst and (¢) ionic strength of the medi:
on the velocity constant of hydrolysis of an esterfionic reactions,

2. Determination of the rate constant for the oxidation of fodide ions by
hydrogen peroxide studying the kinetics as an iodine clock reaction.

{Pnhrjmﬂry

1. Determine the specific and molecular rotation of optically active substance.

2. To determine the concentration of a solution of an optically active
substance.

ISnIut'u:rm

I. Determination of melecular weight of non-electrolyte/electrolyte by

eryoscopic method and to determine the activity coefficient of an
electrolyte,

2. Determination of molecular weight of non-volatile substances by
Landsherger's method.

Spectrophotometry

1. Verification of Beer-Lambert law and determination of concentration -:l-!J
unknown solution.

2. Effect of pH in agueous coloured system,

IPotentiometry/pH metry

1. Determination of temperature dependence of EMF of & cell.

2. Todetermine pKa of the given menobasic acid by pHmetric titration.

3. Determination of the dissociation constant of monobasie/dibasic acid by
Albert- Serjeant method,

|-Fu'-i:i=n:r.:tr

Unalitative Analysis, Separation and Determination, Evtinnations, Preparations, Spectroscopic
Technigies, Adsorption, Chemical Kinetics, Polarines s Nolutions, Insirumental Methods

Signature of Convener & Members (CBuS) : m - - M{:
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FA.HT—'EI Learning Resources

Text Books, Reference Books and Others
Texr Books Recommended

I. Das, R C., & Behra, B, (2009). Experimental Physical Chemistry (1st Ed.). Tata Megraw-Hill
Education,

2. Chatwal, G, R., & Sharma, A, (2019}, Insirumental Methods of Chemical Analysis. Himalaya
Publishing House.

[Reference Books Recommended

I. Bassett, J, Denney, R, C, Jeffery, G. K., & Mendham, J (1 074). Vogel's Textbook af Qualitative
Chemical Analysis (5th Ed ). ELBS,

Jolly, W. L. (1970). Synthesis and Characterization af Inarganic Compounds, Prentice Hall
James, A. M, & Prichard, F, E, (1 981). Practical Physical Chemistry (4th Ed.). Longman
Plevie, B. (1974). Findlay's Practical Physical Chemisiry (9th Fd ). Lomngruan.

B b by

Online Resources—

B (htips:yontmelibrary.wiley.co i ook 0297 40
= WIWWW, nmazn “Che -Male r-Dii
MeQuarrie/dp0935702997)
F_ (hiips:/ : I-Ph
Online Resources—

# _e-Resources [ e-books and e-learnin portals
————e - ESOUTCES | e-DoOks and e-learning
 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 twio Test / Quiz
Assessment (CLA): Assignment/Seminar +Atlendance - 05 | + ebtained marks in Assignment shall be

(By Course Teacher) Taotal Marks - 15 considered against 18 Marks
End Semester [Laboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): 8. Performed the Task based on kb, work - 20 Marks |Course teacher

T. Spotting based on tools & techuology (written) — 10 Marks | a3 per lah.
U. Viva-voce {(based on principle/technology) - 085 Muarks Status

Naree and Signatu f Convener & Members of CBoS: w{@(/ € o _
- f i r'
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FOUR YEAR

UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

CoOURrRSE CURRICULUM

; | Course Learning.

PART- A: Introduction
Program: Bachelor in Science Semester - VIII Session: 2024-2025
{HonorsHanors with Research)
1 | Course Code CHSC-08T
I | Course Title ORGANIC & INORGANIC CHEMISTRY-II
3 | Course Type DSC
* | Pre-requisite (if, uny) As per Program
= Masier mechanismns, kineticy, mechanism and reactivity factors in erganic o

clemistry.

# Umderstand and predice regloselectivity in aromatic electroplilic substination
FERCIiog,

Outcomes (CLO) # Utifize symumetry and group theary to analyze molecwies and predict
spectroscepic features.
* Understand and classify supramolecular chemistry
| & | 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 Teachin g-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents) | T*:ni:r:

I MECHANISTIC ORGANIC CHEMISTRY
Unit I: A) Reaction mechanism: Types of reaction, Types of mechanism, kinetic and
thermodynamic control, Hammond's postulate, Curtin-Hammett principle, Potential
crgy diagrams, transition states and intermediates, methods of determining
echanisms, trapping of intermediates, checking for common intermediate, competition
nd eross-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,
quantitative treatment. The Hammett equation and linear free energy relationship,
substituent and reaction constants, Taft Equation.
D) Aromatic electrophilic substitution: The arenium jon mechanism, orientation and
reactivily, encrgy profile diagrams. The o/p ratio, ipso attack, orientation in benzene ring
ith more than one substituent, orientation in another ring system. Friedel-Crafts
iom, Vilsmeir-Hack resction, Gatterman-Eoch reaction, Pechiman reaction,
lzonium coupling, Blanc chloromethylation, Kolbe— Schmitt resction

12

I

bient substrates
itsunobu reaction

SUBSTITUTION REACTIONS
) Aliphatic nucleophilic substitution: The SN1, SN2, mixed SN1. SN2 and SFT andl
Ni mechanisms. Nucleophilicity, effect of leaving group, ambient nucieophiles and

) Concept of neighbouring group participation: Anchimeric assistance with mechanism,

cations, Intramolecular displacement by hydrogen, oxygen, nitrogen, sulphur and)
logen. Alkyl, cycloalkyl, aryl participation, participation in bicyclic system, migratory

pitude.
E] Aromatic Nucleophilic Substitution: A general introduction to different mechanism
f aromatic fucleophilic substitution SNAr, SM1, benzyne and SRN1 mechanising

regiospecificity, substitution at allylic and vinylic carbon atoms,

participation by = and o bonds, classical and non-classical]

y &

ﬁl @‘55‘;; %71{1%&“ e A g



ymmetry clements and symmetry operation, definition of group, subgroup,
lation between order of a finite group and its subgroup. Conjugacy relation and
lasses., point symmetry group. Schonflies symbols, representations of groups by 11
atrices (representation for the ¢, Cony Cota Dy 2t groups to be worked out

plicitly). Character of g representation. The preat orthogonality theorem
without proof) and its importance. Character tables and their uses in
i peclroscopy,

ransport processes and carrier design. Supramolecular devices. Supramolecular

hotochemistry, Supramolecular electronic, ionic and switching devices. Some cxamples| 131
f self-assembly in supramolecular chemistry.
etal Clusters:

igher boranes, carboranes, metalloboranes and metallocarboranes, com pounds with
etal-metal multiple bonds,

opoly and Heteropoly Acids and Salts.

Kaywords "eaction mechanisms, kinetics, Feginselectivity, elecirophilic substitntion, substitution miechanisms,
ighboring group participation, symmetry, grewp theory, supramolecular chemivery =
Signatire of Convener £ Members (CBoS) ;

EJI.RT-I:: Learning Resources
Text Hﬁﬂk& Reference Books and Others
Text Books Recommended -
Textbooks Recommended
1. Somi, P. L, Bakl, B. 8, & Bahi 4. (200 %), Organic Chemistry.§, Chand & Company Ltd
2. Morvison BT & Bovd, R . (2012). Organic Chemistry. Pearson Edveation
3

- Kumar, A, (2004). Elements of Group Theory for Chemists. Now. Delhi, Indta: Affiliated East-
West Pregy.

4. Mukherfi, §. M. & Chatrabars LS P2007). Reaction Mechanisms in Organic Chemistry,
Macmillan Indig L1d

Reference Books Recommended

. Carey, F. A & Sundberg, B J (2007). Advanced Organic Chemisiry. Springer.

2. Ahluwalia, V. K & dgparwal R (2010). A Textbook &f Organic Chemistry. Narowa
Publishing House.

3. Carruthers, W, (1 O87). Modern Organic Spntheris. Springer,
4. Smith M B & March, J, 2006). March's Advanced Organic Chemisiry: Reaciions,
Mechavisms, and Structure, Joln Wiley & Sans,

5. Grossman, R B, (2004). The Art of Writing Reasomabie Organic Reaction Mechanisms,
Oxford Universi ty

Online Resources—
* MMM&MQMH
»  hittps:ifswayam gov.in/

¥,
* e
*  hitpstiiwww.edy.org/
> m:ﬂ'@!'!mmgﬁtﬁ.mtnlﬁ!iﬂnﬁgu ey 30 praview

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

Maximum Marks: 1M Marks

Continnous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE}): 0 Marks

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

Assessment (CIA): | Assignment/ Seminar- 19 * obtained marks in Assignment shall be
Course Teacher Total Marks - 38 considered against 30 Maris

End Semester Twosection—-A &

Exam {ESE]: Sr:n:*tliun A: QL. Objective — 10 x1= 10 Mark; Q2. Shorl answer Lype= Sxd =20 Marks

Section B: Deseriptive answer e qis., Tout of 2 frmr} cach unit-4x10=40 Marks

Nawe and Signature of Convener & Members of CRoS:




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

CoOURSE CURRICULUM
PART- A: Iintroduction

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

Semester - VIII |  Session: 2024-2025

I | Course Code | CHSC-08P
! | Course Title CHEMISTRY LAB. COURSE-VIIT
K Course Type DsC
* | Pre-requisite (if, any) As per Program
# To understand the basic principles involved in separation af arganic
hinary miviure and identify the components by qualitative analysis.
# To get trained in one stepiwo-step synthesis of commercially important
5 | Course Learning. organic compoiunds based on different chemical processes.
OQutcomes (CLO) (= To fearn about separution and purification of organic mixtures by
cliremutography
& To identify and characterize prepared and sepurated componnds by IR
spectral analysis,
6 | Credit Value | Credits | Credit =30 Hours Laboratory or Field learning Training
7 | Total Marks Max. Marks: S0 | Min Passing Marks: 20

ﬁAH‘I‘ -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods {30 Hours)

=

Maodule Topics {Course contents) h,;:}f,;
Lab.iField \Organic Synthesis

Training/ (1} Acetylation: Acetylation of cholesteral and separation of cholesteryl
EE:p::im:t scctate by column chromatography,

nrﬂgn::u (ii) Synthesis of B-Naphthyl acetate / Hydroquinone diacetate.

(i) Oxidation: Adipic acid by chromic acid oxidation of cvelohexanal

{(iv) Grignard reaction: Synthesis of triphenylmethanal from benzoic acid

(v}  Aldol condensation: Dibenzalacetone from benzyldechyde

(vi} Sandmeyer reaction: p-chlorotolusne from p-toluidine / o
chlorobenzoic acid from anthranilic acid,

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

(viil} Cannizzaro reaction; 4- chlorobenzaldehyde as substrate / Benzoic acid
and benzyl alcohal,

(ix) Friedel Crafts Reaction: B-Benzoyl propionic acid from succinic 30
anhydride and benzene,

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

{xi) Clemmenson reduction: Hydrocarbons from ketones.

{xiiy 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 tests.

Identification of functional group of organic compounds by FTIR

Separation, pufification and identification of compaunds of bin

Liu‘“lr ,b- i ?Ff"

mixtures TLC
i




Jam:l column chromatography,

(—

nic Synthesis, Separation fechnigues feofummn chromatography, TLC), Tden tifTeation
Keywords migues (FTIR), Volumetric analysis, Chromatography (paper, column), Flame Photomeiry,
traphotormsiry (TV-Vis), Conductomerry, pH-metry.

Signature of Convener & Members (CBaS)

PART-C: Learning Resources

Text Books, Reference Books and Others
Texthooks Recommended:

I. Basavarajaiah, 5. M., Nagesh, G. Y., & Ramakrishna Reddy, K. (2014). Compendious
Practical Organic Chemistry: Preparations, Lsolation, and ¢ hromatograply. New Age
International,

2. Manna, A. K. (2011). Practical Organic Chemistry. Books & Allied (Publishers) Pvt, Lid.

3. Peesapati, V. (2017). Praciical Chrganic Chemistry — 4 Primer, BSP Books.

Reference Books Recommended

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

2. Mamn, F.G., & saunders, B, C. (2004). Practical Chvganic Chemistry (4th Ed.). Longman,

3. leffery, G. H,, Mendham, J., Denney, R. C., & Barnes, J. (2000). Fogel's Texthook oF
Quantitative Chemical Analysis (6th Ed.). Longman.

4. Harris, D. C. (1998). Quantitative Chemical Analysis (5th Edition). W 1 Freeman & Co

ﬁ-nline Resources—

* e-Resources / e-books and e-learning portals
b {Etﬂz-fmw.wihg.mm@nw

7 icroscale+Inorgani hemistry"3A+A+ m Ensi boratory+Fxperie
Ce-p-UTRO4 716

%= s:/onlinelibrary wi

e r

E

Davison/dp/1207998979)

Online Resources—

¥ _e-Resources { e-books and e-learning portals
To———— =2 &0oks and e-learning
PART

-D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 30 Marks
Continuous Internal Assessment (CLA): 15 Marks
End Semester Exam {(ESE): 35 Marks

Continuous Internal [Intermal Test / Quiz(2): 10& 10 Better marks out of the two Test / Quiz
Assessment (CIA): ssignment/Seminar +Attendance - 05 | 4 obtained marks in Assignment shall be
(By Course Teacher) lotal Marks - 15 considered agninst 15 Marks

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

Exam (ESE): V. Perfarmed the Task based on ab. work - 20 Marks | Course teacher
W. Spotting based on tools & technology (written) — 10 Marks | as per lab.

X. Viva-voce (based on princi leii chnology) - 05 Marks Status
Name ang Signature of Convener Members af CBoS: B'Sﬁ, / w
RC s b@_f ‘EE”L_J%
bdon ™ g




FOUR YEAR UNDERGRADUA
DEPARTMENT O

TE PROGRAM(2024 — 28)
FCHEMISTRY

COURSE CURRICULUM

PART-A: Introduction

Program:Bachelor in Scien ce

{Diploma / Degrea/Honory
1

Semester - 1] Session: 2024-2025

Course Cade CHSE-01T
2 | Course Title BASIC ANALYTICAL CHEMISTRY
4 | Course Type DSE
4 Pre-reg uisite(irany) As per Program
#  To understand ihe sampling, procedure and ireatment of smnple,
Cloitin Learning * To n_nd'ar.ﬂamlr the analyiical fechniques for analysls in differens iypes)
5 Ou teomes(CLO) af chemical reactions,
# To understand the velumetric analysis technigue.
¥ To understand the gravimetric analysis fechinigue,
6 | Credit Value 3 Credits | Credit = 15 Hours -learning & Observation
7 | Total Marks Max.Marks: 100 | Min Passing Marks:40

Il_'AHT -B: Content of the Course

Total No. nf‘l‘enthjng—len.rning Periods(01 Hr, per period) - 45 Periods (45 Hours)

Unit Topic

S(Course contents)

I ualitative and
lassification of
d instrumental
hemical analysis, Types of errors:

dditive and proportional. Normal

quantitative aspects of

omparison of data using F
roblems.

Systematic and rand

distribution of indeterini

analysis

Absolute and relative,
nate errors. Statistical

om,
12

mpling and sample treatmeny

riteria for representative sample. By
pling statistics. Tech

cthods of sample size

drards in sam

niques of sampling of
reduction: Coning an

Ik, gross, incremental and analysis
ambient air, water and soil samples,
d quartering, rolling and quartering,
tal analysis: Dry and wet
organic samples. Types of
cro. Major, minor and trace

sample.

11

eneral principle. Criteria
nd secondary standards.

11

IV |[Gravimetric analysis
eneral princi
roduct and precipitation
olubility prod

saturation and

uct. Purity of precipitate:
peplization. Criteria of

ples and conditions of precipitation,
equilibrium. Numerical p

gravimetric agalysis of barium as barium su

Concepts of solubility,
roblems based on sply
~precipitation and Post-precipitation. Sup
ection of wash liguids, Steps involved

solubility
bility and|

ﬂ

Co 11

g2l

Qo Q- v

A

phate. T,
\‘SLV
po e

"~



" walitative and quantitative analysis;errors;Accuracy; Sampling; titrimetric
nalysis:indicators; Gravimeiric analysis

Signature of Convener & Members (CBoS):

PART-C:Learning Resources

Text Books, Reference Books and Oihers

Text Books Recommended:

I. Pandey, O. ., Bajpai, D. N., Giri, §., Shrivastava, B. B. L, & Mishra, A. (2010). Practical
chemistry (st ed ). 8 Chand & C‘ampmy

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

[Reference books Recommended:

I Harris, D0 C. 2000). Ouemtitenive chemical analysizs W, H Freeman and Comiparny.,

2. Mikes, O, & Chalmers, B A. (2007). Laboraiory handbook of chromarographic methods
Elsevier,

3. Christign, G. D, Dasgupia, P. K., & Snyder, 8. (2001 ). Concepis of instrumental analysis,
Choford University Press.

Online Resources:

hi J.fmiu rse.org resources/analysis

P
B
»
i3
b3

AT Crilodttis Attt . "

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:

MaximumMarks: 100 Marks
ContinuousInternal Assessment{CLA )30 Marks
| EndSemesterExamiESE): 70 Marks
Continuous Internal Test / Quiz-{2): 20 +20 Better marks out of the two Test / Quiz¥
Internal Assessment | Assignment/Seminar- 10 obtained marks in Assipnment shall be
(CLA): Total Marks -30 considered against 30 Marks
(By Course Teacher)
End Semester Two section - A & B
Exam (ESE): Section A: Q1. Ohjective — 10 x1= 10 Mark; Q2. Short answer type- Sxd
=20Marks
Section B: Descriptive answer type qts., lout of 2 from each unit-
43 10=40Marks

Name and Signature/nf Convener & Members of CBoS: W/Qf -
STl b j}}w T M =
mﬂ EiT_‘ ‘;'1:, Ii “‘w [ij -
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

CouURsE CURRICULUM
PART-A: Introduction
Program:Bachelor in Science

Semester- ITI Session: 2024-2025

{Diploma / Degrec/Honors)
I | Course Code CHSE-DIP
1 | Course Title BASIC ANALYTICAL CHEMISTRY LAB. COURSE
3 | Course Type DSE
4 | Pre-requisiteqitany) As per Program

) ¥ To make the student aware of Common analytical method.
5 Course Learning. #  To demonstrate the valumetric titration.

Outcomes{CLO) #  To demonstrate the students about gravimetric analysis.
# To learn the festing of solubility, pH of soil and water.
| 6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | TotalMarks Max.Marks:50 | Min Passing Marks:2(

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

M uT

Module ] Topics (Course contents) Period

Lab/Field | |, Estimation of sodium carbonate and sodium hydrogen carbonate present in a
Training/ mixture by volumetric titration,
Experiment 5 Petimation of oxalic acid by titrating it with KMnOu (potassium permanganate)
Contents by volumetric titration,
of Course| 3 Ectimation of water of crystallization in Mohr's salt by titrating with KMnOy
(potassium permanganate).
4. Estimation of Fe(II) ions by titrating it with K2Cr:0» (potassium dichromate)
using an internal indieator.
Estimation of Cu(IT) jons iodometrically using Na:S20s (sodium thiosulfate).
Determination of heat capacity of a calorimeter for different volumes.
Determination of enthalpy of neutralization of hvdrochloric acid with sodium
hydroxide.
Determination of ionization of acetic acid.
9. Determination of solubility of benzoic acid in water and determination of
enthalpy of solubilization.
10. Analysis of soil;
(2} Determination of pH of soil,
{b) Determination of total soluble salis.
(c) Determination of carbonate and bicarbonate,
(d) Determination of calcium, magnesium, and iron.

Keywor Fﬂiﬂumr‘fc analysis, pravimetric analysis, water testing, soil festing.
g““’ @L o ﬁﬁ/ Q&— M W’E@W
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Signature of Convener & Members (CHoS):

IPART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommmended:

I Chatwal, Gr. R., & Sharma, A. (2017). Instrumental methods of chemical analysis. Himalaya
Publishing House,

2 Sharma, L. R (2021). Fractical inorgaric chemisiry,

1. Fermelius, W. G. (2009). Experimental inorganic chemistry (Adapted by R. K. Sharma & G-
Pende). New Age International Publishers.
Yadava, T. F. 2010). A textbook of soil chemistry. Kalvani Publizhers.

Referr.nw Books Recommended:

I James, A. M., & Prichard, F. E. (1981). Practical physical chemistry (3rd ed, repr). Longman.
Bassers, S, Denney, R. C., Jeffery, G. H., & Mendham, J. (Eds.). 2000). Fogel's textbook of
quantitarive chemical analysis (6th ed,). Pearson Education Indla. (Ovi{ginal work by A I Vogel)

2 Svehla, G. (Ed). (1978). A textbook of guantiiaiive inorgeanic analysis (by A. 1 Vogel). ELES
Piiblishers and Distributors.

Online Resources:

» https:/fswavam.gov.in/explorer

#  httpsyfindindeecd.comicarcer-advi

> https:/ichemcollective.org/labtech

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

ContinuousInternal Assessment(CIAR1S Marks
EndSemesterExam{ESE}:35Marks

Conlinuous [nternal Test f Quiz-{2): 10 K10 Better marks out of thetwo Test / Quiz
InternalAssessment{ClAssignment/Seminar +Attendance- 8] +obtained marks in Assignment shall be
TA): otal Marks -15 considered against 15 Marks
|_{By Cowrse Teacher)
End Semester [Laboratory ! Field Skill Performance: On spot Assessment| Managed by
Exam (ESE): A. Performed the Task based on lab. work =20 |Course tencher
Marks as per lab.
B. Spotting based on tools& technology (written)— 10 status
Marks
C. Yiva-voce (based on principle/technology) - 05
Marks
Nase and Signaturgof Convenerd Members of CBaS: 3{3{/
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART-A: Introduction
Program: Bachelors in Sclence :
Semester—IV Session: 2024-2025
__(Diploma /Degree/Honors)
1| Course Code CHSE-02T
< | Course Title ENVIRONMENTAL CHEMISTRY
3 | Course Type DSE
o Frﬂ;rﬂﬂlﬂ isite(i, As per Program
any T
Conxse Tewming # To explore the environment through the lens of chemisiry, examining
3 interactions between the biosphere, lithosphere, hydrosphere, and
Outcomes(CLAY) atmasphere.
#» To defve into ecological principles, biogeochemical cycles, and the
challenges of thermal and noise polfuiion.
# To develop concept of water guality, water management, and the
muflfifaceted issue of water pollufion take cenfer stage.
= To invastigate air pollution, soil composition, radiation chemistry, and
potential solutions for environmental challenpes,
6 | Credit Value 03 Credits| Credit = {5 Hours - learning & Qbservaition
7 | Total Marks Max.Marks: 100 Min. PassingMarlks:40

PART-B: Content of the Course

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

Nodule
Minit

Topics{Course contents)

MNo.of
Period

I

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

noise pollution.

12

11

Water

Origin, physico-chemical properties of water, sources of water, hydrological cvele,
criteria of water quality, Water management- water shed management, rainwaten
harvesting, water pollution- sources, consequences and harmful effects of water

llution, strategies for water pollution control.

11

Air
ajor regions of the atmosphere, composition of the atmosphers, temperature,
nversion and air pollution episodes, photochemistry of the atmosphere, depletion off
he stratospheric ozone, greenhouse effect, greenhouse gases, remedial measures for
ersion of preenhouse effect, acid rain, phatochemical smog, particulate matter.

11

IV

oil and radiation pollution
hemical and mineralogical composition of soil, classification of soil, types of soil
saline and alkaline, physical propertics — texture, bulk density, permeability, chemical
roperties—Ilon exchange capacity, soil pH and micro and macro nutrient availability.
Introduction to radiation chemistry, sources of radicactive pollution, effects of
radicactive pollution, profection fl@n radiation, control of radiation.

11

Eeyrwordy

Ervironment, Chémistry, Atmosphere, Hydrosphere/Biospheredithosphere, Blogeochemical
cyeles, Wil er managemgnt, Air, Acid rain, Photochem .*."rm.lgl Greenhouse gn_m:,

- W ol

=.31*~*~1= t.=
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i.“aﬂfcu.‘n?e mraiter, Soil and radiation polfution, Radiation Chemistry.
Signature of Convener & Members (CBaS) :

PART-C

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

1. Dara, 8 S (2002). Environmental chemisiry. New Delhi: § Chand & Compary Lid,
2. De A K (2003), Environmenial chemistry. New Delhi: New Age International,

3. Mahajan, (2010). Environmental chemistry. New Delhi: 8 Chand & Company Ltd

4. Kudesia, V. F. (1983). Water pollution. Pragati Prakashan,

Reference Books Recommended—

{. Chiras, DD (1994). Environmenial science (4th ed ). Jones & Bartleni Learning.
2. Bockris, S O M. (1977). Environmenial chemistry. Academic Press.

3. Lodge, J P. (1984). Methods of air sampling and analysis. Publications, Jaipur.
4. Moore, W, & Moore, J (2010). Environmental chemistry. CRC Press.
|OnlineResources—c-Resources/e-booksande-learningportals

*  httpsdneer.nic. inftextbook/pd fkech207.pdf

= htips:/farchive nptel.ac.infeourses/ 122/ 06/ 122106030/

= https:/fscienceinfo o.com/environmental-chemistry-definition-importance-application-and-cargers/
» hitps:/ m_-._-'-._-{,n;b!,glm nih. gmr'bmk&-ﬂ'ﬁliﬂ?r??nﬂf

L ]

https:/f ac.in/espl &/chapter
fon/#; '..~d 2042 Damount® 20 ..1__1.._-

- hHm,f'f'c-hem !Ihr:l::xggg{ﬂmhshglxggﬁmal Chemistry™ap%3A_Chemistry -
_The_Central Science (Brown_et_al)/18%3A_Chemisiry_of the Enviropment
] hnu-s.-ﬂ"hwus com/chemistry/epvironmental-chemistry/

- hﬂgjrww.nrdmggﬂ;g[icmntchEltuiinn—n:w:g-m’gﬂi—gg-ﬂ@-gnuwﬁwhati;

Part-Ik: 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,&20 Better marks out of the two Test/

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

(CIA): Total Marks - 30 Assignment shall be considered

(By Course Teacher) against 30 Murks

End Semester Two section — A & B

EIHII]{-ESE]' section A: Q1. Objective — 10 x1= 10 Mark: Q2. Short answer type- Sx4
=20Marlks
Section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40
Marks.

Namﬁ and 8 nfl.’.'nm-e and Members qrt'ﬂn.!i' uﬁ@w
ot



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY

CouRsE CURRICULUM
PART- A: Introduction ]
Program: Bachelor in Science Semester - IV | Session: 2024-2025
{Diploma / Degree/Honors)
1 Course Code CHSE-021
i Course Title EXNVIRONMENTAL CHEMISTRY LAB. COURSE
3 Course Type DSE
4 Pre-requisite (ir, any) e

5 Course Learning
Outcomes (CLOY)

¥ To know the basic idea on techniques of waler analysis amd)
acidity alkalinity

® To gei experience with the caleulations of BOD and COD

# 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 fron and manganese.

# To familiarize with {nterprefation of data

[ Credit Value

D1 Credit
I Credif =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

Mo, of

Topics{Conrse contents) Parind

Lal./Field
Experimen

of
Course.

Training/

Contents

Water Analysis

a.
b.
c.
d.

¢. Phosphorus

Alkalinity

Acidity

Temporary, Permanent and total hardness
Sulphate

Water analysis

=5

f.

E-
h.

Analvsis of chemicals used in water and waste water treatment-Alum, bleaching
wder, activated carbon.

Ejelermi:natiun and comparison of chlorine content in tap water, storage tank and 30

wimming pool.

Mitrites

Chlorides

0.0, BOD and COD
Insecticides
Pesticides

c.

£,

b.

d.

Soil Analysis
Determination of:

pH

Conductivity

Ca

Mg
Heavy metals like Cr, Pb, Cd, Zn.

Mizcellaneous
Analysis of nutrients — Nitrogen (total, ammonia,nitrite, and nitrate), Phosphate
ermination ofM P, K of sgil

— i~ Dé/ N{ SR

u;dﬁ‘h!‘-

_—'—""
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termination of macro and micro nutrients in sofl. d‘
ampling of water- tap water, well water, overhead storage tank water pon
ater and lake water.

icochemical and organoleptic characteristics of the above water samples.
Statistical evaluation of the data obtained for optimization of results.
ctermination of Total solids, Total dissolved solids and total suspended solids
its significance.

ination of noise pollution in a particular area with noise dosimeter.
tudy of particulate marter.

dy of atmospheric chemistry.

ir Monitoring

as detection,

Keywords li‘nmpﬂu,g. Warer, soil, N/P/R, pH, Conductivicy, acidity & alkalinify, Heavy merals.
Signature of Convener & Members (CBoS) :

PART-C
Learning Resources: Text Books, Reference Books andOthers
Texthooks Recommended—
I. Dara, 8 8, & Asele, B. (7. (2047). Environmentol chemistry: Practical approach {2nd ed ). New
Age International (Tndia) Publishers.
2. Trivedi, R. K, Goval, P., & Trisal, B. 5. (2018). Marual of water and wastewater amalysis (2nd
ed. ). ARD Publishers & Distribuiors.
3. Sehgal, H 8§ 2010). A textbook of soil chemical analysis (2nd ed ). Kalyani

\Reference Books Recommended—
I, Vogel A L {1955} A text-book of guantitative inorganic analysis: theory and practice. Lonpmans,
2. Green and Company.
3. Sandell, E. B. (1945, Colorimetric determination of traces of metals (Vol. 59, Ne. 6, p. 481 LW,
4. Boubel R. W, Fallero, D, Fox, D. L., Turner, 8., & Stern, A. C, (2013). Fundamentals of air
3. pollution. Elsevigr.
6. Clescerd, L. 5. (1998). Standard methods for examination of water and wastewater. American public
7. health associaiton, 9.
8. Rump, I H. (1999). Laboratory manual for the examination af water, waste warter and soil (Mo, Ed,

3). Wiley-VCH Verlag GmbH,
rﬂnllneRmurun—t-Rmrmsf&bmksnndn Iurmngpnrtm

. Mﬁ&bﬂm nih, Ru-vfhuﬂks’rdﬂﬁﬁiﬂw
™

hitps:/ebooks. inflibnet.ac.infespl 6/chapter/water-
Hution/ i~ texi=Thefa2amount®e2 0oMa2 0dissolved %2 oxyeendissolved ¥ o veen%h 2 bthan o
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_I_"_._AHT -D: Assessment and Evaluation

Maximum Marls:

Suggested Continuous Evaluation Methods:

50 Marks

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

Continwous Internmal

Assessment (CLA):
(By Course Teacher)

Internal Test / Quiz-(2): 10 & 10

Total Marks -
15

Assipnment/Seminar +Atlendance - 04

Better marks out of the two Test [ Quiz
+ obtained marks in Assignment shall
ke considered against 15 Marks

(ESE):

End Semester Exam

Marks

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

Laboratory / Field Skill Performance: On spot Assessment | Managed by

Ir. Performed the Task based on lab. work = 2 Course teacher
Marks as per lah.

E. Spotting based on tools & technology {writtea) — 10 status
Marks

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

CoUuRsE CURRICULUM
PART-A: Introduction

Program:Bachelor in Science Semester- V Session: 2024-2025

fﬂe;g::en‘ﬂanar.}j
CourseCode CHSE-03T
I | CourseTitle DYES & POLYMER CHEMISTRY
3 | CourseType DSE
4 | Pre-requisite(if.any) As per Program

¥ To know about various synihetic dyes and their structures.,

# To understand classification, colour and chemical constitution of dyes.
¥ To know abous various fypes of polymeric materiols.,

# To understand preparation, structure, properties and application of

s | Course Learning.
© | Outeomes{CLAY)

polvmers,
6 | Credit Value 3 Credits Credit = 15 Hours -learning & Observaiion
7 | TotalMarks Max.Marks: 100 | Min Passing Marks:40

PART -B: L‘.nntant of the Course

TotalNo. uanar:hmg—learnmg Periods(01 Hr, per period) - 45 Periods {-15 I-Inurg].

[No.ofP|
eriod

Unit Topics(Course contents)

Tt L

I [introduction to dyes: Requirements of a good dye Solubility, Linearity, Co-planarity,
aginess, Subslantivity, Economic viability, Definition of fastness and its properties and
ordants with examples Explanation of nomenclature or abbreviations of commercial
yes with at least one example suffixes — G, O, R. Naming of dyes by colour index {twol
xamples) used in dye industries. 12
olour and chemical constitution of dyes: Absorption of visible light, colour o
velength absorbed and complementary colour, chromogen, chromophore, auxochrome
thochromic and hypsochromic shifts. Relation of colour to resonance in the followin
lasses of dyes: Azo, Triphenylmethane, Anthraquinone.
I [Classification of dyes based on application: Definition, fastness properties a,nj
pplicability on substrates, examples with structures. (a) Acid dyes — Orange [1, Alizari
Cyanine Green G. (b) Basic dyes = Crystal Violet, Bismark Brown. (c) Direct Cotton|
Dyes — Chrysophenine G. (d) Azoic dyes — Diazo components: Fast Red B Base, Fast| 11
Blue B Base; Coupling components: Naphthol AS, Naphthol AS-G. {e) Mordant dyes -
Eriochrome Black T, Alizarin. (f) Vat dyes - Indigo, Indanthrene (g) Disperse dyes
Celliton Scarlet B, Disperse Yellow 6G

Il |Introduction and history of polymeric materials:

Different schemes of classification of polymers, Polymer nomenclature, Molecular forces
and chemical bonding in polymers, Texture of Polymers.

Functionality and its importance: 11
Criteria for synthetic polymer formation, classification of polymerization processes,
Relationships between functionality, extent of reaction and degree of polymerization.
Bifunctional systems, Poly-functional systems.

IV |Determination of molecular weight of polymers (M Mw, etc) by end group analysis,
viscomelry, light scattering and osmotic pressure methods, Molecular weight distribution
Emi its significance. Polydispersity index

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

i}'H}fI"EIlE slyrene wp-n]}rm:rs, paly(vinyl chloride), polyamides and related
I}'merH nol formaldehyde resins (Bakelite, Novalac), Conducting Polymers

M\Lwﬁbﬁ; e aC\ dﬁ/

‘T’L?'u_xh(,

11




[polvacetylene, polyaniling, polv{p-phenylene sulphide polypyrrole, polythiophene)].

Keywards [ dverage molecular mass, PDI, Dyes, Polymer, diazodyes, bismarkbrown, Val dyes.indige dyes.
SignatureofConvenerd Members (CBoS):

IPART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommendead:

!. Bhainagar, M. 5. (2010}. A textbook of polymer chemistry. 8. Chand & Company.

2. Misra, G. §. (2004}, Intreduciory polymer chemistry. New Awe International Publishers &
Digtributors.

3 Gowariker, V. K., Vishvanathan, N, V., & Sreedhar, J. (2008). Polvmer science, New Age
Imternaiionmal Publication.

Reference Hooks Recommended:

I, Braum, D., Cherdron, H., Rehahm, M., Ritter, H., & Voir, B, (Year), Polymer synthesis: Theory
ard practice: fundamenial method experiments (5th ed ). Springer.

2. Vogel A I (Tear). A textbook of Organic Chemistry including Qualitative Orgarnic Analysis.
Longman Publicarion,

3. Mo, F. G, & Saunders, B. C. (Year). Organic Chemisiry. Pearson Publications.

Online Resources—

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

# htips://onlinecourses.nptelacinmoc2? cy33/preview

» htips:/nptel ac.in‘courses/1 16104044

# htip:indliitkgp.acin'he documentiswayam prabha/ltemenbodsk
»  http:/iwww.ndl.gov.in'he document/swayam prabhaleyvucrniweg

 PART-D: Assessment and Evaluation
Suﬂﬁtﬁi Continuous Evaluation Methods:
MaximumMarks: 100 Marks
Continuons Internal Assessment{CLA):30 Marks

End Semester Exam(ESE):7T0 Marks

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

InternalAsscssment | Assignment/Seminar- 10 cbtained 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- 5xd
=20Marks
[Section B: Descriptive answer type qis., lout of 2 from each unit-
Hxl0=40Marks

Name and .S'Egnu!' pf ﬂuﬂveur.r & Members of CBoS: - i
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CouRSE CURRICULUM

PART-A: Introduction

Program:Bachelor in Science

Semester-Y Session: 2024-2025

{ Degree/Honors)
1| Course Code CHSE-03P
1| 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

| Credits | Credit =30 Hours Labaratory 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)

3 Mo.of
Maodule Topics (Course contents) [,:;;’n d
LabJField | 1. Synthesis of organic compound or dyes:- Methyl orange(azo coupling) '
Training/ | pheaclphthalein, Methyl red, Cango red, Fluorecein, Alizarin
[Experiment 3 Synthesis of drugs: Paracetamol, aspirin, sulphanilamide, Chlorobutanal,
Contents Tolbutamide, hexamine, 30
of Course| 3 gupthesis of Some polymer or project work on some polymer: polyvinyl
aleolol, Rayon, PV, Nyloné, silicon based inorganic polymer, silicone,
zealite
4. Project work of identification of polymer around us in day to day life

Kerwords |Sypnithesis of organic compound, Crude test, Limit test, Pharmaceutical Packaging.

..-"'I




Signarare of Convener & Members (CHBaSs)

IPART-C:Learning Resources

Text Books, Reference Books and Others

Text Books:
I Gupta, V. R, Kumar, R, & Gupia, A. (Year). Organic Chemisiry. I £ International Publishing
House.
Bansal, R. K. (Year). Industrial Organic Chemistry. New Age International Publishers.
Kar. 4. (Year). Medicinal Chemisiry. New Age International Publishers.
Jain, A. K. (Year). Infroduction to Pharmacentical Chemisiry. Pharma Book Publications.
(rhosh, B. {".I‘"ear_} Polymer Chemistry. New Age International Publishers.
Sirnha, U, C, & Sinha, N, K. (Year). Polymer Science. Oxford University Press.
R:ﬁrmﬂmﬁr
Braun, D., Cherdron, H., Rehahm, M., Ritter, H., & Voit, B. (Year). Polymer synthesis: Theory
and pr.u.chn: ﬁmdnmml..LE method {:xp-:*.nmmls {5!]1 ed.). Springer.
2, Vogel, A. . (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). Polvmer Analysis. John Wiley & Sons.
5 Griffiths, B. F, (Year). Identification of Polymers. John Wiley & Sons.

B b b b

[Omnline Resources:

#  httpstiichem. libretexts.org/Ancillary Materials/Laboratory Experiments/Wet Lab Experi
ments/Organic Chemistry Labs/Experiments/1%3A  Synthesis of Aspirin (Experiment)
https:fedn, rsc.org/ex periments/the-microscale-sy nithesis-of-azo-

es/S50 articlet -~ text=In%e 20this %2 0experiment%e 2 C %o 205 nd en 5% repare, practical

P =

Bal ubed % 20take %2 20minufes.
= H Lserihdl. S/ Poly =L b emmi
PART-D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
MaximumMarks: 50 Marks
ContinuousInternal Assessment(CIA): 15 Marks
EndSemesterExam(ESE):35Marlks
Continuous [nternal Test / Quiz-(2): lﬂ,ﬁlﬂ Better marks out of thetwo Test / Quiz
InternalAssessment{ClAssignment/Seminar +Attendance- 85 4obtained marks in Assignment shall be
LA otal Marks -15 considered against 15 Marks
{By Course Tencher)
End Semester [Laboratory / Field Skill Performance: On spot Assessment| Managed by
Exam (ESE): (. Performed the Task based on lab, work =20 |Course teacher
Marks as per lah.
H. Spotting based on tools& technology (written) — 10 status
Marks
I. ¥Yiva-voce (based on principle/technology) - 05
Marks

Narpge and Signaiire of Convencr & Members of CBaS: US(EV
U U s ?gf A
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

CourRsE CURRICULUM

PART- A: Introduction
Program: Bachelor in Science Semester - VI Session: 2024-2025
{ DegrecHonors)
1 | Course Code CHSE-04T
2 | Course Title HETEROCYCLIC CHEMISTRY
3 | Course Type DSE
4 | Pre-requisite (if, any) - As per Program

componnds.

# To apply Huntzsch-Widman and IUPAC nomenclature for heterocyelic

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

Outeomes (CLOY)  |* Tolearn the synihesis and reactions of three-, four-, five- and six-
membered heferocycles with ene heleroatont.
# Tolearn the spnthesis of importani bicyclic heterocycles (indole,
quinoline, and isoquinoling) 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

IPART -B: Content of the Course

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

: H Mo, of
Unit Topics (Course contents) Period
I  Nomenclature and Stereochemistry
Introduction to heterocyelic compounds, Trivial numes of common ring systems
lantzsch-Widman nomenclature for: Monocyclic heteroeycles, Fused heterocycles 11
Flridgcd heterocyveles
| Replacement of Hantzsch-Widman nomenclature by IUPAC nomenclature
II  [Tautomerism and Strain in Heterocycles
Tautomerism in aromatic heterocycles The effect of strain: Bond angle strain
Torsional strain Consequences of strain in small ring heterocycles
Three- and Four-Membered Heterocyeles i
Synthesis and reactions of: Aziridines, Oxiranes (epoxides), Thiiranes, Azetidines
Dyetanes, Thietanes
Il [Five- and Six-Membered Heterocycles with One Heteroatom
reparation and properties (chemical and physical) of Pyrroles (including Paal-Knorm
synthesis, Knorr pyrrole synthesis, and Hantzsch synthesis), Furan, Thiophene
Pyridine (including Hantzsch synthesis) 11
. Five-Membered Heterocycles with Two Heteroatoms
Preparation, properties, and Substitution reactions oft Pyraroles, Imidazoles, Oxazoles
IV |Bicyclic Heterocycles: Reactions and Synthesis
[ndole (including Fischer indole synthesis and Madelung synthesis)
inoline and isoquinoline {including Skreup synthesis, Friedlander's synthesis, Knorr
uinoline synthesis, Doebner-Miller synthesis, Bischler-Napieralski reaction, Pictet-
pengler reaction, and Pomeranz-Fritsch reaction) 12
ctions of bicyclic heterocycles: Mechanisms of electrophilic and nuclenphilic
ubstitutions, Oxidation and reduction reactions
i
X Heterocyclic Ch mi:m:,r, Nnmmdmure. Tawtomerism, Strain, Rings, Synthesis, Reactions,
w“‘”l&m_}ﬂm [
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Signatare of Convener & Members (CBoS)

PART-C: Learning Resources

Text Books Recommended

1. Gupta, R.R., Kumar, M, & Gupia, V. (Eds.) (1984). Heterocyelic Chemistry (Vol. 1-3). Springer
Ferlag.

2 Arora, M K, (2009). Heterocvelic chemistry. New Age International Publishers.

Reference Books Recommended

1. Acheson, R.M. (1961). An Introduction to the Heterocyelic Compouncds. 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 Chemisiry. Pearson Education Limited,

Text Books Recommended -
Cinline Besources—
¥* e-Resources / e-books and e-learning portals

hitps-/iwww, masterorganicchemistey.com?

ttps-/docs.ch m/displayv/lis-helium/functions-by-categorics.md

hgr::ur. Hlarchive, catalm,au;gnn nd.uifacu!ﬁf;ggm:qmmmhtm htmd
hitt nic-chemi

hggs:.-'.-'m_m&;,g;]gnu:dlruthmfnrg{meFnumaJﬂfﬁeﬂﬂw

hetps:www. wiley.com/en-usHeterocyelicHChemistry%2C+Sth+Edition-p-0781405 1 33005
hitps:/fwww amazon com/Chemistry-Heterocycles-Structures-R eactions-

Applicati dp/352 7327470

v hitps:iwewwwilev.com/en-us/Name+Reactions+in+Heterpeyelic+Chemistry-p-9780471 302135

L A R

Online Wesources—

# 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): T0 Marks

Continuous Internal| Intemal 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

Fnd Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20

arks
E{:ﬁm B: Descriptive answer type gis., lout of 2 from each unit-4x10=40




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT oF CHEMISTRY
CouRsE CURRICULUM

PART- A: Introduction

Frogram: Hachplorin Selck Semester - VI | Session: 2024-2025
{ Degree/Honors)

1 Course Code CHSE-D4P

2 | Course Title HETEROCYCLIC CHEMISTRY LAB. COURSE | 7

3 | Course Type DEE

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

5 Course Learning.

crystallization, and chromatography.

hieteracyiclic reacrions.

7 Proficient in basic laboratory fechnigues like disiillation, extraciion,

= Skifled in the synthesis and purification of heterocyelic compounds.,
= Adept at using various spectroscopic fechnigues (TR, NMR, MS) fo

Outcomes (CLOY) characterize heterocyelic sirtictires,
= Able to analyze reaction mechanisms and predict product formaiion in

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)

Muodule

Topies (Course contents)

Mo, of

PFeriod,

Lab Field
Training/
Experiment
Contents
iof Course

Synthesis and Characterization of a Simple Pyridine Derivative: This
experiment will invelve the synthesis of a pyridine derivative (e.g., 2-
aminopyridine, 2,6-dimethylpyridine({Hantzsch-syntheis) or nicotinamide) followed
by purification (recrystallization/distillation) and characterization using melting
point, thin-layver chromatography (TLC).

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

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

Isolation of Caffeine from Tea Leaves: This practical invelves 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 Heterocyele: Students will be presented with an
unknown heterocyclic compound and utilize various spectroscopic techniques (IR,
WMR, mass spectrometry) to identify the functional groups and propose the
structure of the unknown molecule.

30

Keypwordy

-Sr_rur-‘r:-rﬁ, Cha

raﬂ'.l'lﬂn, Heterocyeles, Technigues, TLC, IR, Extraction, Isolation
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Signature of Convener & Members (CBaS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended -
1. Ahluwalia V. K., & Agearwal, R, (2000). Comprehensive practical organic chemistry:

Iﬁ Preparations and guantitative analysis, Universities Press

gference Books Recommiended -

1. Miller, J R, & Friswell, M. D. (2000). Organic Chemisiry Laboratory Techniques. Pearson
Education Limited.

2 Mohrig, J, Garland, T. L., & Hammond, P, C, (2022). Techniques and Experiments in Organic
Chemistry. W, H. Freeman and Company

{Online Resources—
# e¢-Resources [ e-hooks and e-learning portals

# {hiips:y/
#  (hpsyiwww.youtube.com/channellUCEWpbFLzo Y GPlu WUMFPSaoA }

#_(https-iocw mitedu/courses/chemistryl)

{Omline Resourees—

¥ 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
Continuouns Internal |ilnl;v=rnu1 Test / Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz
Assessment (CIA):  |Assignment/Seminar +Attendance - | 4 pbtained marks in Assignment shall
{By Course Teacher) s i i
e i be considered against 15 Marks
s il
End Semester ILaboratory / Field 8kill Performance: On spot Managed by
Exam (ESE): Assessment Course
J. Performed the Task based on lab. work -20 teacher as
Marks per lab.
K. Spotting based on tools & technology (written) — 10 status
Marks
L. Viva-voce (based on principle/technology) - 03
Marks

Dﬂm‘ Signaiure of Convener & embery af CBoS: U;jé/
14 4’, \Jf:’ @ @@N
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)
DEPARTMENT OF CHEMISTRY

CouURrsE CURRICULUM

| PART-A: Introduction

Program:Bachelor in Science
{ Honors/Honors with Research)

Semester VII Session: 2024-2025

I' | CourseCode CHSE-05T

"I CourseTitle PHOTOCHEMISTRY AND PERICYCLIC REACTION |
3| CourseType DSE
4 Pre-requisiteitany) Asx per Program

5 | Course Learning.

#  To siudy the photochemical reaction and pericyclic reaction

¥ To gain knowledge about mechanism of light induced reaction.
¥ Tao learn the mechanism of thermal reaction

Outcomes(CLO) ¥ 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

PART -B: Content of the Course

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

Unit

Topics{Coursecontents)

No.ofl?
erimd

{Fhotochemical reactions and Reaction Mechanism

interaction of electromagnetic radiation with matter, types of excitations, fate of
excited molecules, quantum vield, transfer of excitation energy, actinometry,
Classification, rate constants and life times of reactive energy states -
ciermination of rate constants of reactions, Effect of light intensi ty on the rate of
hotochemical reactions. Types of photochemical reactions — Photo-oxidation,
hoto-reduction, photo-dissociation, gas phasephotolysis.

1I

12

Ehnturhemhtq' of Alkenes
ntramolecular reactions of the olefinic bond - geometrical isomerism, cyclisation
reactions, photochemical rearrangement of alkenes,rearrangement 1, 4- and 1,5
dicnes.

];}t:nt-mhmistr}r of Aromatic Compounds:

otochemical isomerization of aromatic compounds, Photochemical addition and
substitutions reactions shown by aromatic compounds,

L1

11

Photochemistry of Carbonyl Compounds

Photochemical reactions of carbonyl compounds: Norrish tvpe [ and II reactions

Intramolecular reactions of carbonyl compounds - saturated cyclic and acyclic, B,y -

unsaturated and o, [ - unsaturated compounds. Cyclohexadienones. Intermolecular

cycloaddition reactions —photo-dimerisation reaction and oxetane formation.

Miscellaneous Photochemical Reactions

Photo-Fries reactions of anilides. Photo-Fries rearrangment. Barton reaction,

singlet molecular oxygen reactions. Photochemical formation of SIMOg,
todegradation of polymers. Photochemistey of vision,

11

IV

ericyclic Reactions
Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3- butadiene, 1,3,5

iexatriene and allyl system. Classification of pericyelic reactions. Woodward-Hoffman
orrelation diagrims. FMO agd PMO approach. Electrocyelic reactions- conrotarory and

11

.ﬂ"' WL:ML/ ﬂ)z’ < g
W- g;“" ".rf_-r:t-
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isrotatory motions, 4n, 4n+2 and allyl systems., Cycloadditions- antarafacialand
uprafacial additions, 4n and 4n+2 systems, 2+2 addition of ketenes. Sigmatropic
gements, suprafacial and antarafacial shifis of H, sigmatropic shifis involving

n moicties, 3, 3-and 5,5- sigmatropic rearrangements. Claisen, Cope and aza-Uope)
rangements.

qunmtr|.l"bamc.'|£m:'mf reactlon, thermal reaction,

SignatureofConvener& Members (CBoS):

lFAHT—G:LEaming Resources a
| 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). Photockemistry. Pragati Prakashan (7eh Edition).

\Reference books Recommended:
1. Ramamurthy, V., & Schanze, K. 8. (1999). Orgunic photochemistry. Taylor & Francis.
2. Wardle, B. (2000). Principles and applications of photochemisiry. John Wiley & Sons.

Daline Resources—

¥  https:nptel.ac.in/courses/104 105038

¥ hitps://archive.nptelac.in/courses/ 104/ 106/104106077/
S www seribd.comidocument/S 5 chemisiryv=-and=-Feri

Remﬂum-gﬁ-ﬁigh
PART-D:Assessment andEvaluation

| Suggested Continuous Evaluation Methods:
MaximumMariks: 100 Marks

Confinoousinternal Assessment(CIA):3 Marks
EndSemesterExam(ESE): 70 Marks

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

Internal Assessment | Assignment/Seminar- 10 obtained marks in Assignment shall be

(CILA): 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
=10Marks

ection B: Descriptive answer type gts. lout of 2 from each unit-
o~ Hxl0=40Marks

NamgandSignat onvener&MembgrsofCBoS: .
_ﬁ./ FTLL{\/- 5\ e @Wﬁ@f,@w
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)
DEPARTMENT OF CHEMISTRY
CoUuRSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Science Semester V11 Session: 2024-2025
{ Honors/Honors with Research)
l | CourseCode CHSE-05P
T | CourscTitle PHOTOCHEMISTRY & PERICYCLIC REACTION LAB.
COURSE
3 | CourseType DSE
4 | Pre-requisiteqit,any) -

% To learn the advanced organic chemisiry concept that will applied in
solving their future chemistry problems.
Course Learning. [» To learn about arenium fon classical versus non classical carbonium

3 Outcomes(CLALY) font Jdifferent rearrangenent reactions
% To make student aware the level of basic erganic chemistry to apply in
different reaction mechanisms and organic transfermations.
6 | CreditValue 1 Credits | Credit =30 Hours Laboratory or Field learning/Training |
7 | TotalMarks Max.Marks:50 | Min Passing Marks:20

IPART -B: Content oftheCourse
TotalNo.of learning-T raining/performancePeriods: 30 Periods (30 Hours)

Module Topics(Coursecontents) N:;:fg
Lab.Field | |, Synthesis of organic compound involving important chemical
Training/|  eaction:-
Enperiment & . : i
Cualeuts (a)Acetylations salicylic acid, aniline, glucose and
fCourse| hydroguinone,
ra (k) Benzovlation of aniline and phenol.
{c) Aliphatic electrophilic substitution: preparation of iodoform
from ethanol and scetone
{d) Arromatic electrophilic substitution: nitration-preparation of
meta dinitrobenzene, p-nitroacetinalide, halogenation: 30

preparation of p-bromoaetanilaide,2 4, 6-tribromophenol.
(¢) Diazotisation/ coupling :- Preparation of methyl orange and
methy| red,
(f)Oxidation: Preaparation of benzoic acid from toluenc
(&) Reduction: Preparation of aniline from nitrobenzene, m-
nitroanilene from m-dinitrobenzene.

2. Isolation of some natural products(casein from milk, lycopene
from tomato, nicoting from tobacco leaves elc.)

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

Keywords ~5ynthesis rg{ q‘énn.ic compound, functlonal group fest, Lassagne fest,

L S W
' 1 L
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Signature of Convencrd& Members (CBoS):

PART-C:Learning Resources
Text Books, Reference Books and Others
Text books Recommiended:
I. Bansal, R K (1994, Laboratory manual of organic chemistry. New Age Tmternaiional
Publishers.
2. Vogel Texthook of Practical Orezanic Chemistry 5° editipn, Pearson Publication,

IKeference books Recommended:.

I. Vishnoi, N K (2010). Advanced practical erganic chemisiry (3rd ed ). Vikas Publishing House.
2. Sailda, B. (Year). Organic chemistry-I with practical ,

3. Agrawal, 0. P. (Year). Advanced practical organic chemistry. Krishna Publication,

L'.)nlinc Resources:

i =1 text=In Y 2lorder%e20to %o 20detect

:"ggﬂtﬁem,ﬂﬂltﬂ%lﬂbg%lﬂmm Ele%lﬂcgemlglﬂ 20tests.

PART-D:Assessment andEvaluation
Suggﬂttd Continuous Evaluation Methods:
MazimumbMlarks: 50 Marks

ContinuousInternal Assessment(CLA):15 Marks
EndSemesterExam{(ESE):35Marks

Continuous [nternal Test £ Quiz-{2): 10 .:ﬁ,’JE 0 Better marks out of thetwo Test / Quiz
InternalAssessment{ClAssignment/Seminar +Attendance-  +obtained marks in Assignment shall be
LA): otal Marks -15 .
(By Coutes Toacker) considered against 15 Marks
End Semester boratery / Field Skill Performanee: On spot Assessment| Managed by
Exam (ESE): M. Performed the Task based on lab. work =M (Couwrse teacher
Marks as per lab.
N. Spotting based on teols& technology (written) — 10 status
Marks
0. Viva-voce (based on principle/technology) -
Marks

Nurree and Signature of Convener & Members of CBoS: ¥
Do Q( b ﬁ:flﬂ \¢- S M@Q’w
bodian (&=t &



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CouRrsE CURRICULUM

PART- A: Introduction

Program: Bachelor in Science Semester - VIT |  Session: 2024-2025
{(DegrecHaoners)

I | Course Code CHSE-06T

2 | Course Title SPECTROSCOPY-I

3 | Course Type DSE

4 Pre-requisite (if, any) As per Prﬂgrnm

5 Course Learning.

malecular analysis.

# To equips studenis with advanced spectroscopic techniques for in-depih

¥ To enable classification, isotope effect analysis, and vibrational energy
calculations of technigues like microvwave and infrared spectroscopy
¥ To provide detailed information on structure, environment, and

Outcomes {CLOY) electronic conflguration on advanced methods like NMR, NQR, and
PES.
# To allows students te probe chemical and surface properiies of materials
using Photoacoustic speciroscopy.
=
6 | Credit Value 3Credits | 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)

Umit

Topics (Course contents)

M. of
Period

1

Molecular Spectroscopy

Energy levels, molecular orbital, vibronic transitions, vibration progressions and
lgeometry of the excited states, Franck - Condon principle, electronic spectra of
polyatomic molecules, Emission spectra: radiative and non-radiative decay,
internal conversion, spectra of transition metal complex, charge transfer spectra.
Microwave Spectroscopy

Classification of molecules, rigid rotor model, effect of isotopic substitution on
the transition frequencies, intensitles, non-rigid rotor. Stark effect, nuclear and
clectron spin interaction and effect of external feld. Applications.

12

11

Infrared spectroscopy
lﬂeview of lingar harmonic oscillator, vibrational energy of diatomic melecules,
zero point energy, force constant and bond strengths, anharmonicity, Morse
potential energy diagram, vibration — rotation Spectroscopy, P, @, R branches.
Breakdown of Oppenheimer approximation, vibration of polyatomic molecules.
Selection rules, normal modes of vibration, group frequencies, overtones, hot
;banl;ls., factors affecting the band positions and intensities, far IR region, metal
igand vibrations, normal co-ordinate analysis.
aman Spectroscopy
lassical and quantum theorles of Raman effect — Pure rotational, vibrational and
ibrational—rotational Raman spectra, selection rules, mutual exclusion principle.
esonance Raman Spectroscopy, coherent anti stokes Raman Spectroscopy
(CARS)

11

Nuclear Magnetic Resonance Spectroscopy
MNuclear spin, naclear resonance, saturation, shielding of magnetic nuclei,
chemical shift nl:l its mieasurements, factors influencing chemical shilt,

11

1 A G N _b\!‘:{b"
(st =l




deshielding, spin- spin interactions, factors including coupling constant “J°.
Classification (ABX, AMX, ABC, AB etc), spin decoupling. Basic ideas about
instruments, FT NMRE, advantages of FT NMR, use of NMR in medical
diagnostics,

MNuclear Quadruple Resonance Spectroscopy

uadruple nuclei, Quadruple moments, electric field gradient, coupling constant,

splitting, applications.

v Photoelectron Spectroscopy
Basic principle: photo-electric effect, ionization process, Koopmans theorem,
photoelectron spectra of simple molecules, ESCA, chemical information from
ESCA.
Photo acoustic Spectroscopy
Basic principles of photo acoustic spectroscopy (PAS), PAS pases and condensed
syslems, chemical and surface applications.

lectron Spin Resonance Spectroscopy
Basic principles, zero field splitting and Kramer’s degeneracy, factors affecting
the ‘&' walue. Isctropic and anisotropic hyperfine coupling constants, spin
Hamiltonian, spin  demsities and MoConnell relationship, measurement
techniques, applications.

11

p—

Electronic Transitions, Emission Spectra, Isotope Effect, Vibrational Energies, Raman
Keywords roscopy, Nuclear Magnetic Resonance (NMR), Nuclear Quadrupole Resonance (NQR),
hotoelectron Spectrescopy (PES), Photoaceustic Specirescopy (PAS), Melecular Structure

Egm!mz af Convener & Members (CBaS) :

PART-C: Learning Resources

Text Boolks, Reference Books and Others

Text Books Recommended —
I, Muitw, K. 8 (2010). Applications of specirascepy. Mediech Publications.
2. Ambika, Dv., & Singh, P. F. (201 7). Organic speciroscopy. Fiva Books.

References Books Recommended —

I. Hollas, J. M. (2019). Modern Spectroscopy (John Wiley & Sons).

2. Applied Electron Spectroscopy For Chemical Analysis (Wiley-Interscience).

3. Pavish, R. V. (1983). NMR, NQR, EPR and Mosshauer Spectroscopy in Inorganic Chemistry
{Elliz Horwood).

4. Drago, R & (1977). Physical Methady in Chemistry {(Saunders Company).

5. Nakamoto, K. (2009). Infrared and Raman Spectra: Inorganic and Coordination Compoungds
{Wiley).

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

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

iDaline Resources—
# e-Resources { e-books and e-learning portals

Online BEesources=

» tips:farchive.n Aacin/cour O/ 106104106122/
#  (https:m.youtube com‘wateh v=o8zELwp3584

*  https:/farchive.nptelac.in/courses 103/108/ 103108139,
b tips:f nplel.acin’courses 10410807 8)

PART -D: Assessment and Evaluation

_Euggﬁted Continuous Evaluation Methods:

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

End Semester Exam (ESE): '.'l] Mar i

g B - [ A



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

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

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

End Semester Two section - A & B

Exam (ESE): ection A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20
ks

ection B: Descriptive answer type qis., lout of 2 from each unit-4x10=40
lis

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

DEPARTMENT OF CHEMISTRY

CouRrsE CURRICULUM
PART- A: Introduction
Rrogeain: Hashelor n peawcs Semester - VII | Session: 2027-2028
(Certificate / Diploma ¢ Degree/Honors)
I | Course Code CHSE-06P
I | Course Title SPECTROSCOPY-1 LAB. COURSE -
3 | Course Type DSE
4 | Pre-requisite (if, any) As per Program

Course Learning.

and inferpre! the daia obtained from various spectroscopic
iSRS,

¥ Understand the fundamental principles of different spectroscopic
technigues (Microwave, Infrared, Raman, NMR, UV-Vis (optional)

# Relaie the observed spectroscopic features fo the siructure, bording,

5 and dynamics of molecules.
Outeomes (CL.O) # Develop practical skiils in operating speciroscopic insirumeniation
and analyzing data.
% Enhance critical thinking and problem-solving skills in a laboratery,
seliing.
6 | Credit Value 1 Credits Credit=30 Hours Laboratory or Field
I learming/Training
7 | Total Marks Max. Marks: 50 :“'ﬁ““ Fasting barks:

PART -B: Content of the Course

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

Muodule

Topics (Course contenis)

No. of
Period

LabJField
Training/
I‘l'lpeerHl.l
Caonfents
of Course

Rotational Spectroscopy of a Diatomic Molecule (Microwave
Spectroscopy): Analyze the rotational spectrum of simple molecules and

lculate its moment of inertia.
ufrared (IR) Spectroscopy of a Simple Molecule: Record and interpret the IR
pectrum of a molecule, identifying functional groups based on characteristic
requencies.
aman Spectroscopy of a Liquid Sample: Compare the Raman specirum of a
iquid to its IR spectrum and explore the concept of mutual exclusion principle,
uclear Magnetic Resonance (NMR) Spectroscopy of Simple
olecules: Analyze the "H NMR spectrum of simple organic molecule,
nderstanding the effects of chemical environment and spin-spin coupling.
Ultraviolet-Visible (UV-Vis) Spectroscopy of a Conjugated
ystem: Concentration Determination of Using Lambert Beer's Law,
asurement of the UV-Vis spectrum of a chromophore-containing molecule
©.g.. conjugated diene, transition metal complex) and analyze the observed
bsorption bands based on their ks (wavelength of maximum absorption)
alues, Investigate the electronic transitions of a conjugated molecules (polyenes
d conjugated carbonyls) using UV-Vis spectroscopy, study the formation of 2
lored r;umplr.:x in & complexation reaction, Caleulation of the equilibrium
nstant using Beer's Law and relevant equations.
1SR: Common examples include smd:nn g free radicals generated during
i ing organic radicals in biologigal systems.

30

w&bﬂw;ﬁw’
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Keyworids Resonance (NMR), Electron Spin Spectroscopy (ESR), UV-Visible Spectroscopy

F‘feﬂrﬂm’r Transitions, Emission Specira, Raman Spectroscopy, Nuclear Magnevic

Signarure of Convener & Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Mukherjee, P. 8. (2009). Electronic Absorption Spectroscopy and Related Technigues (st
Ed.). Wew Age International (Publishers).

2. Sharma, Y. R. (2007). Efementary organic spectroscopy (Reprint), 8. Chand Publishin g-

3. Yadav, D. 5. (2004). Organic spectroscopy. [Kindle Edition]. doi: 10.1007/978-1-4020-
25754

[Reference Books:

I Smith, R. A, (1974). Infrared and Raman Spectra of Inorganic Compounds. CRC Press,

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

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

3. Carnevale, A, & Piacenti, P. (2017}, Experintental Technigues in Nuclear Magnetic
Resonance Spectroscapy. Royal Society of Chemistry.

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

[Online Resources—

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

=  (httpsywww.nist.zov)

= {hitps:/fedu.rsc.org/resources/spectroscopy-videos 104 1 article)
* s:fac ical.or

. ttps:inscl.msy,

- 5 f =

- httpzz/fwanw, chemibube3d.c =perationsrotati
{Online Resources—
¥ e-Resources / e-hooks 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 [Intemal Test / Quiz<{2): 10 £ 10 Better marks out of the two Test
Assessment (CIA):  Assipnment/Seminar +Attendance - 05 / Quiz
{By Conrse Tencher) Total Marks - 15| + gbtained marks in Assignment
shall be considered against 15
Marks
End Semester boratory / Field Skill Performance: On spot Managed
Exam (ESE): Assessment by Course
F. Performed the Task based on lab. work =20 |teacher as
Marks per lah.
Q. Spotting based on tools & technology {written) — 10 status
Marks
R. Viva-voce (based on principle/technology) - 05

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

CourseE CURRICULUM

PART-A: Introduction
Program: Bachelors in Science :
Session:2024-25
(Honors/Honers witk Research) Semester=YI11 sion 2
1 | CourseCnde [CHSE-07T
2 | CourseTitle CHEMICAL KINETICS AND NUCLEAR CHEMISTRY
3 | CourseType DSE
4 | Pre-requisite(if,any) As per Program
C T # Ta understand types/kinetics of composite reactions and efucidate
3 U';l:ﬁmﬁi m{::mﬁ miechanism and derive rate laws, caleulate varipus activailon parameters
and predict feaxibility of reaction of its basis.

# To explain the concept of acidity functions and illustrate the various raie
correlations, isotopic effect and selveni effeci,

# To discuss varipus aspects of nuclear models, nuclear reactions and
nuclear reaciors.

# To understand the principles of radioactivity, its measurements,
connters, apply in determining reaction mechanism, structures,
pliysicochemical properties and in clhemical analysis.

6 | CreditValue 03Credits | Credit = 15 Hours - learning & Observation
7 | TotalMarks Max.Marks: 100 MinPassingMarks:40

ART-B: Content of the Course

TotalNe.of Teachinglearning Periods{01 Hr. per period) - 45 Periods (45 Hours)

Unit ) i
Topies(Coursecontents) E'[',zfigd
| Kinetics of CompositeReactions 12

Types of composite mechanism, rate equation for composite mechanisms-
mimultancous and consecutive reactions, microscopic reversibility, some
inorganic  mechanisms- formation and  decomposition of phosgene,
decomposition of nitrogen pentoxide and czone and thermal para-ortho
hydrogen conversion.

inetics of Catalytic Reactions

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

ivation Parameters

etivation parameters from experimental resulis- Arrhenius factor, standard
ree energy of activation, standard enthalpy of activation, entropy of activation
their physical significance.

cidity function and various rate correlations 11
ammett acidity function, various treatments of rate correlation, Linear Free
nergy Relationship (LFER), The Hammeit equation, Zucker-Hammett
ypothesis, Bunnett-Olsen parameter,

sotopic Effect

eory of isolopic effects; Primary and secondary kinetic isotope effects.
Heavy atom isotope effects, Tunneling effect. Kinetic solventeffects.

vent Effect

alitative theory of influence of solveni on reaction rate; Solvent effect in
s of dielectric constant, Grunwald - Weinstein parametﬂr 7 and E values.
pplication of solvent pelarity, Koppel - Palmtreatment. "

ﬂ“"lﬁcﬁihbk/ R:%L— Jﬁ“ﬁ/@w




Il [Nuclear Models 11
hell model — magic numbers, salient features and merits; liquid drop model —
logy with liquid drop, merits, semi-empirical equation; Fermi gas model;
Nective model and opticalmodel.
uclear Reactions
uclear fusion and fission; Nuclear fission — mass, energy and charge
istribution of Assion products; fission neutrons; liquid drop madel.
uclear Reactors
atural uranium resctors, classification of reactors — typical reactors, Breeder reactor.

ioactivity 11
encral characteristics of radioactive decay and decay kinetics, measurement

f radicactivity: lonization chamber, electron pulse counters — variation of

ulse size with voltage, Geiger-Muller counter, proportional counter and
intillation counters.

pplications of Radiocactivity

ypical applications of radioisotopes as tracers; chemical imvestigation —
ction mechanism and structure determination; physicochemical applications
solubility of sparingly soluble and surface area of a powder; analytical
pplications — isotope dilutionanalysisand  neutron activation analysis; age
gtermination and medical applications.

Keywords\Kinetics, composite reactions, catalytic reactions, activation parameters, acidity funciion,
sofopic effect, nuclear models, radioactivity.

Stgnature af Convener & Members (CBoS):

PART-C

LearningResources: Texthooks,ReferenceBooksand Others

Texthooks Recommended—
1. Amikar, H, J. (1995). Essentials of nuclear chemistry (No. 1653). New Age International.

\Reference Em.i's Recommended-

1. Laidler, K. J., & Keith, 1. (1965). Chemical kinetics (Vol. 2). New York: McGraw-Hill.

2. Chorkendorff, 1., & Niemantsverdriet, I. W. (2017). Concepits of modern catalysis and
kinetics, John Wiley & Sons,

3. Vannice, M. A., & Joyee, W. H. (2005). Kinetics of catalytic reactions (Vol. 134), New
York: Springer.Investigation of Reduction Rates and Mechanism of Reactions. Edward
Lewis.

OnlineResources—e-Resources/e-booksande-learningportals

# hitps:/iechem.libretexts org/Bookshelves/General Chemistry/Map%e3A Chemistry -
The Central Science (Brown et al.V14%3A Chemical Kinetics/14.8%3A Chemical

. T A
¥ hitpse, ptacinflecture noteslectureld 250
¥ hittpsyiwww chanaead ience/chemistrylchem-Kinetics!

ation es-of-ca ]

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

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA); 30 Marks
End Semester Exam (£5E);, 70 Marks

Aty —— LJ{A»"" ¢ ﬁﬁw\_ U‘é’
dorn ﬁ’ ot ﬂ @E



Continuous Internal Test / Quiz-(2): 20 &20 " Better marks out of the two Test [
InternalAssessment | Assignment / Seminar - 10 Quiz + obtained marks in
(CLA): Total Marks - Assignment shall be considered
(By Course Teacher) 30 against 30 Marks
End Semester Twao section — A £ B
Exam (ESE); E‘:ﬂiﬂﬂ A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20
arks
Section B: Descriptive answer type qts.,Jout of 2 from each unit-4x10=40
Marks

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

CoursE CURRICULUM

PART- A: Introduction

Program: Bachelor in Science| g octer  VII | Session: 2024-2025
{Honors/ Honers with Research)

e ﬁnt

1 | ConrseCode CHSE-07P
1 | CowrscTitle CHEMICAL KINETICS AND NUCLEAR CHEMISTRY LAB.
COURSE- -
3 | CourseType DSE
4 | Pre-requisite(if.any) Az per Program
; ZE
Ciirse Liiniing ¥ To undersiand basic concepis in Physical Chemisiry through
g experieniial fearning.
Outcomes(CLAO)
# Te acquaint with the  basic  principles  af
equipment/instrumenis and ifs applications.
¥ To determine the order of reaction with respect fo various|
reactants and overall order and activation parameiers using,
experimental dara.
# To acquire the knowledge of radivactive decay and GM|
- counter.
6 | Credit Value 01Credit | (Credit= 30 Hrs laboratory or Field learning /
iraining)
7 | Total Marks Max.Marks:50 MinPassingMarks:20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Madule Topics{Course contents) f;';;_l.“:‘fd
Lab./Ficki Chemical Kinetics 30
Training/ [ 1. Determination of the effect of (a) Change of temperature
Experiment {b) Change of concentration of reactants and catalyst and
'[I"_"Jg“““ (<) ionic strength of the media on the velocity constant of
of Course

hydrolysis of an esterfionic reactions.
2, Determination of the rate constant for the
oxidation of icdide 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.
Viscosity
1. To determine viscosity of an organic liquid using Ostwald viscometer.
2. To verify Kendall’s equation.
3. To study the variation of viscosity with temperature.
i.  To study the cffect of concentration of the reactant and catalysts
on the rate of hydrolysis of ester.
2.  Tostudy the effect of temperature, concentration of the reactant
and catalysts on the rate of hydrolysis of ester and lo calculate
energy of activation, frequency factor, enthalpy of activation,

activation and free energy of activation. g

iy N . Eﬁ‘*%@k“’”




3. To study the kinctics of saponification of ethyl acetate by
(2)Volumetric method (b) Conductometric method

To study the influence of ionic strength on the reaction

between potassium persulphate and jodide,

To study the Kinetics of reaction between H20s and KL

To study the Kinetics of reaction between sodium formate and jodine.
To study the kinetics of reaction between acetone and iodine.

To determine the rate constant of hydrolysis / inversion of sugar using
polarimeter and factors effecting.

To study some simple enzyme catalysed reaction.

10.  To determine plateau and optimal operating voltage of Geiger-Muller
counter,

To determine the dead time or resolving time of GM counter.

. Simulation of Radioactive decay using rolling of dice.

Keywords Chernical Kinetics, nuclear chemisiry, Activation energy, GM counter, Decay kinetics

e

o B kA

=

Pl e

Signature of Convener & Members (CBoS):

PART-C

LearmingResources: TextBooks, Reference BooksandOtlers

Textbook Recommended-

1. Athawale, V. D, & Oza, N. R (2001). Experimental physical chemistry. New Age International
Publishers.

2. Bafl, B. 8., Bahl, A, & Tuli, G. I, (201 8). Essentials of physical chemisiry (Vol. 2: Practical
phywical chemistry). 8, Chand Publishing,

eference Books Recommended

. Friedlander, (., Kernedy, J. W, Miller, J. M, Seaborg, G. T., & Nuclear Regulatory Commission,
(2014}, Radiochemisiry and nuclear chemistry (Vol, 2 Practical radiochemisiry).

tnlineResources—

ittps:swww. mdpl.com/books reprint/4856-svnthesis-and-characterization-of-nanomaterials
https:swayam.pov.an
hitps:/epas hala.nic,in

nitpofas wiley com/WileyCDA/WileyTitle/productCd -EH EPOOOS0 3. him|

PART -D: Assessment and Evaluation
Suggested Continunons Evaluation Methods:
Maximum Marks: 50 Marks
Continuouns Internal Assessment (CIAY: 15 Marks
End Semester Exam (ESE): 35 Marks
Continunous Internal internal Test / Quiz-(2): 10 £ 10 Better marks out of the twa Test /
Assessment (CIA): A ssignment/Seminar +Attendance - 05 Quiz  # obtained marks in
(By Course Teacher) Total Marks - 15 | Assignment shall be considered
against 15 Marks
End Semester Laboratory/Field Skill Performance : on spot MsenmentEtlanagnrl by
Exam(ESE): A: Perform task Based on the lab work- 20 Mark ourse
B: Spotting Based on tools and techniques- 10 marks cher as
C: Viva-voce (Based on principle/technology)-05 Marks E?r Lab.
tutus.
Narne apd Signare w[./nfr & Members of CBoS: t{j qul / W
ﬂ,/ L'L bz/ '
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT oF CHEMISTRY
CouRSE CURRICULUM

PART-A: Introduction
Program: Bachelors in Science i
| (Cortficut o Bl iiimott) Semester—VII Session:2024-2025
I | CourseCode CHSE-08T
1 | CourseTitle ELECTRO CHEMISTRY & SURFACE CHEMISTRY
4 | CourseType DSE
4 | Pre-requisite(if,any) As per Program
i #  Understand electirochemisiry fundamentals, explain laws and
Coursel.earning, : g

* | Outcomes(CLO) Industrial applications

#  To explain and derive equations related to the theory of strong

electrolyvies — Debye-Huckel law and its extensions, structurednodels
and thermodynamics of electrified interfaces, polarography and ity
applicatiomns.

¥ Ta describe and interpret various adsorption isotherms and its
applications, concept and varions aspects of micelles.

# To understand the fundamentals, types, and applications af

surfoctanis and micelles, .
6 | CreditValue 03Credits | Credit = 15 Hours - learning & Observation
7 | TotalMarks Max. Marks: 100 MinPassingMarks:40

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

Moduld ~ome
(Unit_ Topics(Coursecontents) P:ﬁml
1 |[Electrochemistry-1 3

Electrolyte conductance: specific and equivalent conductance, measurement of]
Equivdml conductance, cffect of dilution on conductance, Kohlrausch law,
pplication of Kohlrausch law indetermingtion of dissociation constant of weak
electrolyte, solubility of sparingly soluble electrolyte, absolute velocity of ions, ionic
Emduc.t of water, conductometric titrations.

ingle electrode potential, standard electrode potential, electrochemical series and it
pplications. Concept of overvoltage.

Il [Theory of strong electrolyte: limitation of Ostwald's dilution law weak and strong 11
lectrolyte, Debye-Huckel-Onsager's(DHO) equation for strong  electrolytes,
laxation, and ¢lectrophoretic effect.
igration of ions: Transport number-definition and determination by Hittorf methed
nd movingboundary method.
lectrochemical cells or Galvamic cells: reversible and irreversible cells,
nventional representation of electrochemical cells. EMF of a cell, effect of
emperature on EMF of cell, Nemst equation calculation of AG, AH andA S
or cell reaction.
Electrochemistry-2 11
lectrochemistry of solutions: lon- solvent interactions, Debye-Huckel theory
r activity coefficient of electrolyte solutions, jonic strength, Debye-Huckel
imiting law, Debye- Huckel- Onsager treatment and its extension.
ermodynamics of electrified interface equations: Derivation of electro-
pillarity, Lippmenn equations, determination of surface excess.

ture of rified interfaces: Guoy-Chapman ME models. Over

AT l}q_/”{ﬁ?m i/ =g e
b (- g - 2
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tentials, exchange current density, derivation of Butler-Volmer equation.
afel plot. Polarography theory - Ilkovic equation, half wave potential and its
ignificance.
urface Chemistry 11

urface tension, capillary action, pressure difference across curved surface
Laplace equation), Gibbs adsorption isotherm, BET equation and estimation
f surface area using BE Tequation.

icelles

urface active agents, classification of surface active agents, micellization,
critical micellar concentration (CMC), factors affecting the CMC of
urfactants, counter ion binding to micelles, thermodynamics of micellization,
verse micelles.

Keywords\Electrochemistry, Kohirausch law, electrode potential, standard electrode potential,
ectrochemical series, Debye-Huckel limiting law, surface chemistry, micelles, adsorption,

Signature of Convener & Members (CBoS):

PART-C

Ltaruiugﬂeauum:s Texthooks,ReferenceBooksand Others

Texthooks Recommended—
1. Scni, P, L., & Mahajan, 5. 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
Educalh:m

Reference Books Recommended-

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

2. Gilasstone, 8. (2011). An introduction to electrochemistry. Read Books Lid.

3. Plisth, W. (2008). Electrochemistiry for materials science, Elsevier.

4. Bikerman, . 1. {2013). Surface chemistry: theory and applications. Elsevier,

P.Somaorjai, G. A & Li, ¥, (2010). farracuction to surface chemistry and catalysis, John Wiley & Sons.

OnlineResources—e-Resources/e-booksande-learningportals

= hitps:/ceramrtr.ceramika.agh.edu. gl.l'mg}ﬁamgﬂﬂgdem‘mm:Inntm-chmgg._l_n%zﬂ‘r’ul%zl]lﬂ“:-’_g
E]md:nﬁmmiﬁa}l_:hemmrgﬁiﬂf ngineering. pdf

uploads/SCY A 5303, pef

. }I!!EEJJ'MI.H?-',EEMS Iutunﬂsgmmmm 1t#unlﬂadm’2ﬂ1ﬂ,fmm-j:hem[sw pdf

<siructure-function html

Part-D:Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximom Marks: 100 Marks

Continuons Internal Assessment{CIA): 30 Marks

EndSemester Exam{ESE): 70 Marlks

Continuous Internal Test / Quiz=(Z): 20 420 Better marks out of the twao Test /

InternalAssessment | Assignment / Seminar - 10 Chaiz + chiained marks in

(CIA): Total Marks - 30 Assfgnment shall be considered

By Course Teacher) against 30 Marks

End Semester Two section - A & B

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

Namegnd Sign of Convener and Members of f f:ﬂfv’ :
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Science :
Semester - VIII Session: 2024-2025
(Honors/Honors with Research)
I | CourseCode CHSE-08F
2 | CourseTitle ELECTROCHEMISTRY AND SURFACE CHEMISTRY LAB.
COURSE
3 | CourseType DSE
Pre-requisite(if,any) As per Program
’ = Toacquire the knowledge of surface tension
5 Etmgg?gu ¥ Toapply the principie of conductance in studying different
applications.
» To apply various concepts of Physical Chemilstry and  usel
instruments in studying various applications.
¥ To acquire the surfuce tension — concentration relarionship for
solution
6 | CreditValue 01 Credit (Credit = 30Hrs laboratory or Field fearning / training)
(Practical)
T | TotalMarks Max.Marks:5( MinPassingMarks:20

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

Module Topics{Coursecontents) [li::i::ﬂ
Lab./Field Conductometry =

Training/|  Estimation of aspirin from tablet,
Experiment|  Deermination of relative strengths of different acids.
Contents Determination of the strength of strong and weak acids in a given mixtung
of Course|  onductometrically.
[Potentiometry/pH metry
Determination of temperature dependence of EMF of a cell,
To determine pK, of the given monobasic acid by pH metric titration,
Determination of the dissociation constant of monobasie/dibasic acid by Albert-
Serjeant method.
Furﬁce Tension:

Determination of CMC of  Surfactants by (1) Surface Tension method {2)
Conductometric method
To study surface tension — concentration relationship for solution (Gibb's
equation),
To study the adsorption of oxalic acid on charcoal and to verify
Freandlich adsorption isotherm.
To determine the parachor of the given liguid,
Compare CMC of different surfactants by surface tension
= method,
Key b Conductometry, potentiometry, pH-metry,CMC

Signat ﬂﬁﬂﬂ@?&”#ﬂﬂffs {CEaS): \{_ {h &Li J}%@Qﬂ/ ;(-—ﬁil&a/ L_l"f"'ﬁl_;
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PART-C

Lea minngurm:TextEmks.[tefe:eanmnksau:lﬂthm

Texibook Recommended

1. Athawale, V. D., & Oza, N. R, (2001). Experimental physical chemistry. New Age International
FPublishers.

IOnlineResources—

= SWAYAM https:/swayam.gov.in
# _e-Pathshala https://epathshala.nicin

Part-D:Assessmen mndﬁwalmﬁun

Suggested Continuous Evaluation Methods:

Mavimum Marks: 50 Marks

Continuous Internal Assessment (CLA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuons Internal Continuous Internal Better marks out of two

Asgessment (CIA): Assessment (C1A): Test/Quiz + obtained marks in

{By Course Teacher) {By Course Teacher) aseecsment shallbe

consideredagainst | 5Marks

End Semester Laboratory/Field Skill Performance : on spot Assessment [Managed

Exam(ESE): A: Perform task Based on the lab work- 20 Mark Course
B: Spotting Based on tools and techniques- 10 marks eacher as
C: Viva-voce (Based on principle/technology)-05 Marlks Lab.

atus.

Nﬂm&ﬂﬂﬂﬂfgﬂﬂmm (‘Cmmer& Members af CBaS: /&J ’/V{]%/ @W I:"j .'"L:__l’
ﬁ L ‘D@/ N
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CoursE CURRICULUM

PART-A: Introduction
Program:Bachelor in Science g .
; emester—VIII Session:2024-25
(Honors/Honers with Research) Vvl "
1| Course Code CHSE-09T
2 | Course Title APPLICATION OF SPECTROSCOPY -IT
3 | Course Type DSE
4 | Pre-requisite(if,any) As per Program
# To interpret the vibrational specira of molecules o identify
-] gz:crfm?&gf Junctional groups and understand their bonding modes.
# To gain proficiency in analyzing NMR and ESR spectra to determine
the struciure and electronic environment of atoms within a molecule.
= To equip students with the ability fo wilize Mossbauer spectroscopy
Jor the characterization of iron-containing materials, analyzing their
axidation state and local envirommeni.
#  To develop the skills to interpret mass spectra, including
Sfragmentatlon patierns, to determine the molecular werght and
strachiore of unknown compotinds.,
6 | Credit Value 3 Credit Credit = 5 Hours - learning & Observation
7 | TotalMarks Max.Marks:100 MinPassingMarks: 40

PART-B: Content of the Course

Moduale
fUimit

Total No.ofTeaching—learningPeriods (01Hr.perperiod)

Topies(Coursecontents)

Fr'ihrﬁﬂﬂﬂnl Spectroscopy 12

Instrumentation and sample handling in IR Spectroscopy, Characteristic
vibrational frequencies of alkanes, elkenes, alloynes, aromatic compounds,
alcohols, ethers, phenols and amines. Detailed study of vibrational
frequencies of carbonyl compounds (Ketones, aldehvdes, esters, amides,
cids, anhydrides, lactones, lactams and conjugated carbonyl compounds).
iffect of hydrogen bonding and solvent effect on vibrational frequencies,
vertones, combination bands and fermi resonance. FTIR.
ptical Rotatory Dispersion (ORD)and Circular Dichroism (CD)

Definition, deduction of absolute configuration, Octant rule for Ketone

Ir

No.of
Period

uclear Magnefic Resonance Spectroscopy 11
eneral introduction and definition, chemical shift, spin-spin interaction,
hielding mechanism of measurement, chemical shifi wvalues and
melation for protons bonded to carbon (aliphatic, olefinic, aldehvdic and
matic) and other nuclei (alcchols, phenols, encls, carboxylic acids,
ines, amides and mercapio), chemical exchange, effect of deuteration,
omplex spin-spin interaction between two, three, four and five nuclei
first order spectra), virtual coupling, Stereochemistry hindered rotation.
arbon-13 NMR Spectroscopy
neral considgfation, chemical shift (aliphatic, olefinic alkyne, aromatic,

o WS v o Bid-cap
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ercaromatic and carbonyl carbon), coupling constants.
F:u-dimeusiun NMR Spectroscopy: COSY, NOESY, DEPT, INEFPT,
APT and INADEGUATE Techniques,
I lectron Spin Resonance Spectroscopy 11
Hyperfine coupling, spin polarization for atoms and transition metal jons,
in-orbit coupling and significance of g-tensors, application to transition
ctal complexes (having one unpaired electron).
ossbauer Spectroscopy
Basic principles, spectral parameters and spectrum display. Application of
he technique to the studies of (1) bonding and structures of Fe ™2 and Fet3

mpounds including those of intermediate spin, (2) Sn*? and S0
ompounds - nature of M - L bond coordination number, structure and{3)
ction of oxidation state and inequivalent MBatoms,
v 5 Spectrometry 11
ntroduction, ion production - El, CI; FD and FAB, factors affecting
h'mgmentatiun, ion analysis, ion abundance. Mass spectral frapmentation of
organic compounds, common functional groups, molecular ion peak,
ctastuble peak, Mc Lafferty rearrangement. Nitrogenrule High-resolution
[::335 spectrometry. Examples of mass spectral fragmentation of organic
compounds with respect to their structure determination.

Keywords  |\Vibrational Speciroscopy, Infrared Speciroscopy (IR), Nuwclear Magnetic Resonance
(NMR), Carbon-13 NMR, Two-Dimensional NMR {COSY, NOESY, DEPT, efc.), Electron
Spin Resonance (ESR), Massbawer Spectroscopy, Mass Specirometry, Functional Group)
fdentification, Organic Struciure Determination

Signature of Convener & Members (CBoS):

| PART-C
LearningResources: Textbooks, Reference Books andOthers

Textbooks Recommended

1. Charwal, G. R., & Sharma, A. (2017). Instrumental Methods of Chemical Analysis. Himalaya
Publishing House,

2. Sharma, Y. R, (2000). Infrared Spectroscopy: Fundamentals and Applications. Alpha Science
Agency.

4. Aruldhas, 8. R (2007). Nuclear Magnetic Resonarce Spectroscopy. Springer,

Reference Books Recoomended

1. Nakamoto, K. (2009). Infrared and Raman Spectra; Inore. and coordination compounds. Wiley.

2. Parvish, R. V., & Ellis, H. 4, (1978). NMR, NOR, EPR and Mossbauer Spectroscopy. in Inovg.
Chem. Ellis Horwood.

3. Martin, M. L., Delpeuch, J.J, & Martin, G. 1. (1982). Practical NMR Specrroscopy. Heyden,

4 S;ﬁr.n‘em, R M, Bassler, G. C., & Morrill T C. (1991). Spec. Identificarion of Org. Compd.
Jokn Wiley.

3. Abraham, R. J., Fisher, J, & Lofius, P. (2011). Introduction to NMR Spectroscopy. Wiley,

6. Dyer, J R. (1978). Application of Spectroscopy of Organic compounds. Prentice Hall,

1. Willicms, D. H., & Fleming, I (1990), Spectroscopic Methods in Org. Chem, Tata McGraw Hill

_—

OnlineResources—e-Resources/e-booksande-learningportals
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PART -D: Assessment and Evaluation
Suggested Continuons Evaluation Methods;
Maximum Marks: 100 Marks
Continuous Internal Assessment (CTA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-{2): 20420 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar- 10 |4 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; 2. Short answer type- Sx4 =20
Marks
section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40
Marks
Nw&}n ature of Convener and Members of CBoS
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY

CoOURSE CURRICULUM

PART-A: Introduction

Program:Bachelors in Science g :

eme -V session:2024-25

(Honors/Honors with Researeh) Stex I Session:2024- _L
1| Course Code CHSE-(9p
! | Course Title SPECTROSCOPY-II LAB. COURSE
3| Course Type DSE
4 | Pre-requisite(ifany) As per Program
; Course Learning ® L’nder::;nd warking principle of FTIR instrument and inferprer FTIR

OntcomestCLO) i Fcemenuiion. of 2. Abdi spectra, Carbon-13 NMR and ESR spectra

and identifying molecules based on chemical shifts and coupling

CORSEANLs,
# Interprefation of Mossbawer spectra and understanding its working
principle.
¥ Understanding working principle of masy specirometry and interprer
PLISS SPecirim.,
Vv 01Credit
G | Credie Vi x Credit =30 Hours Laboratory or Field
fearning Tralui, ng
T | Total Marks Max.Marks:50 MinPassingMarks:20
ART-B: Content of the Course
Total No, of learning-Training/performance Periods: 30 Periods (30 Hours)
odule Topies{Course contents) Fli:“ﬁfd
Lab./Field [FTIR
Training/| , T prepare the KBr pellet of an organic compound (such as berzojc acid). 30
E“:::::t:' * To carry out a qualitative analysis of an crganic compound (such as benzoic

of Course, acid) using FTIR.

unknown solid/liguid/powder.

spectrums.

and “CNMR spectrums.

= Toidentify IR absorption peaks and the corresponding functional groups of an

s To study the Optical Rnl:a!.ag Dispersion gGF.Dl of some chiral substances,
NMR and 13CNMR

* To interpret the peaks and identify molecules/structures of NMR spectrums.
* To interpret the peaks and identify molecule(s)structures of “CNMR

* To interpret the peaks and identify molecules/structures based on both NMR

SR and Mosshaner

on ESR spectroscopy.

resonance frequency (v) and the g-factor of DPPH,
* To determine the line width 8Bg of the resonance signal,

complexes.

* Tointerpret the peaks and identify the magnetic character of metalfion based

* Todetermine the resonance magnetic ficld By as function of the selected

* To interpret and understand the Masshauer spectra of iron Fe and Sn

* To iﬂ,I.r::;deg the peaks (signals) and identify metal/iong-based on ESR and

F—h e v ol i

&niﬁﬂ g’_’} — L "%’E—::{W
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Misshaner spectroscopy.

Mass Spectrometry

* To interpret the mass spectrum and distinguish between different molecules
(e.g., alcohols/ethers, aldehydes/ketones, acids, and other aromatic
molecules).

* Toidentify the unknown molecule(s) based on combined UV-visible, FTIR,
NME and mass spectrum data.

Keywaords Eﬂ'ibmﬁnnﬂi spectroscopy, FTIR, Nuclear Magnetic Resonance (NMR), PCNMR, Electron

pin Resonance (ESR Spectroscopy), Missbauer spectroscopy, Mass Spectrometry, peaks,
ignals.
Signature aof Convencr & Members {CBoS) :

I_E"ART-—C

Learning Resources:Text Books, Reference Books and Others

Textbooks Recommended—

[, Charwal, G. R, & Sharma, A. (201 7). Instrumental Methods of Chemical Analysis. Himalaya
Publishing House. Sharm,

2. TR (2000). Infrared Spectroscopy: Fundamentals and Applications. Alpha Seience Agency.

3. Aruidhas, B. R (2007). Nuclear Magnetic Resonance Spectroscopy. Springer.

\Reference Books Recommended

1. Vif, D. R. (Ed). (207). Handbook of applied solid state specivoscopy. Springer Science & Business
Media.

2. Guthrie, R. D. (197%). Introduction to Speciroscopy (Pavia, Donald: Lampman, Gary M. Kriz,
Gearge 5., Jr ).

3. gyf!"}?ﬂ‘ﬂem. R M, Bassler, G. C., & Morrill, T. C. {1991). Spec. Idemiification of Org. Compd. Joimn

TIEY,

4. Parish, R. V., & Ellis, H. A. (I978). NMR, NQR, EPR and Mosshawer Spectros. in Inorg. Chem.
EH:.IHammd

[OnlineResources— e-Resources/e-booksande-learningportals

»  htips:/fwww.scribd . com/document/d3 1879132/ Aab-Report-3-CHM-260

d} soribd.com/document/ ‘Electron-Spin-Resonance-Ex

https:www.intechopen.com/chapters/ 76771
https:/‘chem. libretexts org/Bookshelves Physical and Theoretical Chemistry Textbook Maps/Sup
plemental Modules fph?ﬂgﬂ_ﬂﬂ_d_tbﬂﬁlﬂ| ghemlslrﬂ'ﬂpilm EDIT:'IEEEE!]E ngggm s

pectroscopiesMNuclear Ma

Part-D:AssessmentandEvaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment{CIA): 15 Marks

EndSemester Exam{ESE): 35 Marks

Continaous Intemal Test / Quiz-(2); 10 % 10 Better marks out of the two Test /

InternalAssessment{CLA): [Assignment/Seminar +Atiendance -05 iz *#obtained marks in

(By Conrae Teacher) Total Marks - I3 ssignment shall be considered

gainst 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment  Managed
Exam(ESE): A. Performed the Task based on lab. work - 20 Marks by Course
B.Spotting based on tools & technology (written) — 10 Marks [teacher as
C.Viva-voce (based on principle/technology) - 05 Marks rlab.
tus

T ng T

fodin ( «nJJJ Fahn



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

CourseE CURRICULUM

PART-A: Introduction

Program: Bachelors in Science .
emester— V111 Session:2024-25
(Certificate/Diplora mq@ﬂﬂffﬂnursj S ™ L
I | CourseCode [CHSE-10T
1 | CourseTitle SOLID STATE & NANOMATERIALS CHEMISTRY
3 | CourseType DSE
4 meﬂlﬂi!ﬂmi;ﬂ“}'j A.F FET Prlﬂgrﬂm
# Understand the origin and nature of defects and cryseals, electrically
3 Eﬂ':;:;l";?&héﬁ‘ conducting solids and superconduciors.
» Apply the concept of band theory to explain the behavior af conduciors.
# To compare bulk and nanomaterials, explain the role af size, shape,
properties and uses of nanomaterials, describe various methods for
synthesis of naneparticles
# T describe the instrumentationprinciple of various characterization
technigues like EDAX, FTIR, SEM, TEM, ete and its application.
& | CreditValue U3Credits | 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)

Unii

Topies(Course contents)

No.of
Period

I

rystal Defects and Non-Stoichiometry

rfect and imperfect crystals, intrinsic and extrinsic defects-point defects, line and
lane defects, vacancies - Schottky defects and Frenkel defects, Thermodynamics of
chottky and Frenkel defect formation, colourcentres, non-stoichiometry defects.

rganic Solids
lectrically conducting solids, organic charge transfer complex, organic metals, new!
uperconductors.

12

lectronic Properties and Band theory
etals, insulators and semiconductors, electronic structure of solids — band
» band structure of metals, insulators, and semiconductors, Intrinsic and

tical properties- Optical reflectance, photoconduction - photoelectric effects.
agnetic  properties-Classification of materials:  Quantum theory of
agnetism- cooperative phenomena - magnetic domains, hysteresis,

11

I

niroduction to Nano-materials
Properties and uses of bulk and nano-materials; Optical, electrical and
agnetic properties of nano-materials; quantum confinement, role of size and
ape in nano-materials.
ynthesis of nano-materials
yuthesis  of mnano-crystals by reduction, solvo-thermal synthesis,
hotochemical synthesis, electrochemical synthesis, semiconductor nano-
articles by amested precipitation. Synthesis of nano-particles by green routes,
hermaolysts, putes and sono-chemical routes, sol-gel, micelle and micro-

11

s




| lemulsion methods.
IV Characterization of nano-materials 11
Instrumentation, operating principle, and application of Energy dispersive X-
ay spectroscopy (EDAX); FTIR; X-ray diffraction; Atomic Force Microscope
AFM); Scanning Electron Microscope(SEM); Transmission Electron

icroscope (TEM); UV-VIS-IR Speciroscopy,
Thermogravimetric/Diffferential Thermal Analyzer (TGDTA)
Applications of Nanomaterials:
Applications of nano in biology, nanoprobes for analytical applications, status of
nanobiotechnology, future perspectives of nanobiology: nanosensors.

KeywardsiNawamaterials, synthesis, characterization, applications, SEM, TEM, IR, UV-vixible, TGA,

[DTA nanosensors, nanotechnology,

Signature of Convener & Members (CBoS):

PART-C

melng_ﬂesﬂu rees: Text books, Reference Books and Others
Textbooks Recommended—

I. Keer, H. V. (1993). Principles Of The Solid Stare, New Age International

2. Rao, C.N. K., Miaifer, A, & Cheetham, A, K (Eds. ), (2006). The Chemistry Of
Nonomaterials: Synthesis, Properties and Applications. John Wile v ok Sovs.,

3. Kulkarni, 8. K., & Kulkarni, 8. K. (2015). Synthesis Of Nanomaterials—iIT (Chemical
Methods). Nanotechmology: Principles And Practices, 77-109.

Reeference Books Recommended—

1. Hamnay, N. B. (1973). Solid siate chemistry, In Elecironic Marerials (pp. 305-334). Bosion,
MA: Springer LS,
Dnlin:Rmum—e-Rmmﬂe-hmknade-iurniugpuﬂals
=  hitps:fweb mit.edu/robertsilbey/reseanch/ w1981~
1990/reilbey_structure properties organic_solid state pdf
Sichem. [j Xls.or/C siHow iversi ; i
Tnit States of Matter/C r 12%3A Solids'Cha 12.04% stal 5

. I}_I;mg:.f.fiiw;_:i_i,gdufpdﬁumu@'chmim{ﬁiemﬂi:“ﬂﬂmpm{eﬂz;gnd%EDHmHﬁgﬂ%EDf[hgmy_.p_d
i

*  https-iwww,researchgate, net‘publication/2591 | 8068 Chaprer -
INTRODUCTION _TO NANOMATER

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

Continuous Internal Assessment (CIA): 3D Marks

End Semester Exam (ESE): 70 Marks

Continuous 'I Internal Test / Quiz-(2): 20 Better marks out of the two Test / Quiz
Internal Assessment| Assignment / Seminar - 10 + obtained marks in Assignment shall
(CIA): Total Marks - 30 be considered against 30 Marks
(By Course Teacher)
End Semester Two section - A & B

Exam (ESE): rﬁ;:ﬂn: Ar Q1. Objective — 10 x1= 10 Mark: Q2. Short answer type- Sx4 =20
F: |

Section B: Descriptive answer type qis., Lout of 2 from each unit-4x10=40
» |Marks

Naireg and Sign r( of t:‘g-.renzr and Members of CBo8 ¢
fz Do N\ /%1{ e
e IJ'F' -k_:.yrh:_‘_!__..l -%I_:-:wn«
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEFPARTMENT OF CH EMISTHT
CouURsE CURRICULUM

PART- A:

Introduction

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

Semester - VII Session: 2024-2025

1 | CourseCode CHSE-10P

% | CourseTitle NANOTECHNOLOGY AND SOLID STATE LAB. COURSE °
3 | CourseType DSE

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

CourseLearning. O
5 | utcomes(CLO)

antd property determyinaiion
Junction of solid-state compounds,
characterisiics.

the fundamenials of nanomaierials

# The consolldation of knowledee abowt the ﬂrnt'.l'nre-j]mper:_ﬂ
refationship of solids through the self-directed synthesis, structu

#  Toapply the knowledge gained on the synthesis, structure and
#  To acquire knowledge to synthesize nanomaterials and interpres its

#  To acquire the knowledge of basic sciences re quired fo understand

Synthesis of graphene oxide from graphene by chemical methods,
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 Cu 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 methad
Microwave synthesis of materials. organic compounds.

The Nano World. Manomaterials and Their Synthesis.

Characterization Methods for Studying Nanomaterials,

Laboratory Safety and Scientific Report Writing,

6 | CreditValoe 01Credit (Credit = 30 Hrs laboratory or Field learning / training)
(Practical)
T | TotalMarks Max.Marks:50 MinPassingMarks:20
PART-B: Content oftheCourse
TotalNo.of Training/performancePeriods (01 Hr.perperiod)(30 Period
J0hours)
odule : No.of
i Topics{Coursecontents) l":.r'; o
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
5“3;';: Synthesis and characterization of nanoparticle of FesOy by chemical method,

Eﬂ-.',}lh

Keywords |X-ray Diffraction;Microwave Synthesis,Nanomaterails, Charecterization, Green Methods.

Signagure of Conveney & Members (CBoS): W .
Wik De %fﬁ/ﬂﬁw

% | ﬂ:‘fi-"
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PART-C

Learning Resourees: Text Books, Reference Books and Others ]

TextBooks Recommended-

1. Venkatraman, D., Mukhopadivay, C., & Das K. (2018). Introdisciion to ranescience and
ranematerials. MeGraow-Hill Education,

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

3 Kumar, 8. {2018). Green chemistry for sustainable development. Springer Nature Singapore Pte
Lid

Refercnce 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 Pie
Led.

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

nlineResources—

* h oigwa L.
B httng:.f.-’:gthgl_]ﬂgnig,lil

* hitpi/fas. wilev.com/WileyCDA/WileyTitle/productCd-EHEPO0S03 ]

¢b Resources :-
Not Voodoo
& Safety Net
omp 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: QL. Objective — 10 x1= 10 Mark; Q2. Short answer
tyvpe- Sx4 =20 Marks

Section B: Descriptive answer ype qts., lout of 2 from each unit-
Hx10=40 Marks

TN e

=




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

CoURSE CURRICULUM

| PART- A: Introduction

Program: Bachelor in Science
{Honors/Honors with Research)

Semester - VIII Session: 2024-25

1 | Course Code CHSE-11T
1 | Course Title NATURAL PRODUCTS & MEDICINAL CHEMISTRY
3 | Course Type DSE
4 Pre-requisite (if, any) As per Program
¥ To study the eccurrence, types, structure, and analysis methods of
¥ terpenes and alkaloddy and their blosynthesis
g | Course Learning. » Tograsp key concepis in medicinal chemistry and drug terminology
© | Outcomes (CLOY) and learn importance of drug structure for acrivity.
¥ Te explore specific drug classes and study the medicinal value of
nafural products
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 104 | Min Passing Marks: 40 |

PART -B: Content of the Course

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

4 | No. of
Unit Topics (Course contents) Period
[ atural Products- Class, Structure and biological importance
ntreduction, Natural occurrence, Classification, Uscs, general structural features, peneral
ethods for structure elucidation including Hoffmann's exhaustive methylation and 12

Emde’s method,

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

Alkaloids and Biosynthesis
Alkaloids: Classification, isolation and biological importance (structure and functions of

Fj:l!‘E:l.:lth;Srs in biosynthesis (acetate, mevalonate, shikimate, etc. ), Enzymatic reactions and

E\Bpaverine, nicoting, coniine).
niroduction to biosynthesis: Principles and underlying concepts Building blocks and

their roles in biosynthetic pathways ( polyketide synthases, terpene synthases),
Biosynthesis of flavonoids and related polyphenols.

11

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, LDD50, ED30, Therapeutic Index. (Explanation without in-:[ud]ng
chemistry or structures)

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

Structurc-activity relationships of drug molecules, Quantiative-structure activity
relationships (QSAR), binding role of <OH group,-NH: group, double bond, and
aromatic ring.

11

harmaceutical Eompounds
Jassification)) Structyre and therapeutic uses of antipyretics - Paracetamol {with

11

™ - =




nthesis); Antitubercular drugs - Isoniazid, An elementary treatment of Antibiotics an
tailed study of chloramphenical,

oncept of sedation, hypnotics, and anesthesia
icinal values of curcumin (haldi), azadirachtin (nesm).

B Enﬂamis}: Analgesics-Thuprofen (with synthesis); Antimalarials - Chlorogquine (witl

utural Products, Siructure Elu cidation, Terpenes & Alkaloids, Medicinal Chemistry, Drug
Keyworis Discovery, Structure-Activie Relationsh ips (SAR), Pharmacokinetics & FPharmacodynamics,
Targets, Pharmaceutical Compounds

Signature of Convener & Members (CBoS) :

IPART-C: Learning Resources
| Text Books, Reference Books and Others

Texti Books Recommended —

I, Singh, H, & Kapoor, V. K. (1996), Medicinal and Pharmacentical Chemistry, Vailabh
FPrakashan.

2 Singh, J Al 5 M, & Sirgh, J. (2010, Natwral Product Che mistry. Pragati Prokashan

Reference Books Recommended -

I Finar, I L, & Finar, A L (1998). Chrganic Chemisiry (Vol, 2). Addison-Wesley,

2 Fove W. 0, Lemke, T, L., & Wiliiam, D. A, {995, Principles af Medicinal Chemisiry. B.1
Waverly Pvt. Lid

3 Hertweek, C. (2012). Nanwal Product Biosymthesis. Springer- Verlag Berlin Heldelberg.

4. Patrick G. (2007). Introduction to Medicingl Chemistry. Oxford University Press

Online Resources—
> j1ﬂ_n£fﬂn.1ﬂutghg.cam.-’wtqh?v=H2h-1msgiEE}
»  (https://www.genome, ip/kegg/)

¥ (hitps://pubchem nebinlm,nih.eovi)
¥ (hitps://onli ' ;
¥

tel.ac, in/ S8/previ
(hitpszarchive nptel.ac.in/courses/] 04/106/] 0410
® fhttl:rs:-"-"gﬁlel.ncliu."murgggi{h'-'HEg?ﬁl

Online Resources—

# _e-Resources / e-books and e-learnin portals

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

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): T0 Marks
Continuous Internal| Internal Test/ Quiz=(2): 20420 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment / Seminar - 10 |+ ghtained 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- Sxd4 =20
arks
ion B: Descriptive answer type qts., lout of 2 from cach unit-4x10=40
arks
oy o VI (2 e
Tyl Vi

e




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

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Science
anars’ Hanors with Research)

Semester - VIIT | Session: 2024-2025

Course Code CHSE-11p
2 | Course Title NATURAL PRODUCTS AAND MEDICINAL CHEMISTRY
b LAB. COURSE, -
3 | Course Tvpe DSE
4 | Pre-requisite {if, any) As per Program

# Demonsirate competence in determining the physicochemical
properiies of drugs relevant fo their bivlogical activigy,
# Gain practical experience in the synthesiv and characterization af
conmon drigs,

Conrse Les ring. = ﬂh"e.lra? .i'.l.'f-’-".slin isolating natural products from plant sources and
5 Outcomes (CLO) analyzing their purity,

* Evaluate the antimicrobial potenitial af natural product extracts or

synithetic drugs.
# Imtegrate theoretical con cepts of medicinal chemistry with
faboratory technigues.

6 | Credit Value 1 Credits Credit =30 Hours Laboratory or Field
learning/Trainin g
7 | Total Marks Max. Marks: 50 ;':-;in Passing Marks:

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

Module Topics (Course contents) i

Lab./Field Determination the solubility of drug at room temperature

Training/| Determination of PK. of drug value by Half Neutralization/ Henderson Hassel

Experiment Ich equation

Contents Determination of Partition of co- efficient ofadrug in octanol{other solvent)

of Course d water

Synthesis and Characterization of some common drugs: paracetamol, Aspirin

{Acctylsalicylic Acid) ete

[solation & Characterization: Isolation of the product, determine the yield, and 30

perform characterization usin £ melting point and infrared {IR} spectroscopy.

Antimicrobial Activity Assay: This practical could invelve testing the

inhibitory effect of a common antiseptic or a natura) product extract on bacterial

wih using an agar diffusion assay.

solation of natural products: Caffeine from Tea Leaves, Pigments from
lowers, Essential Oils from Leaves, Curcumin from Turmeric

|
Physicochemical properties, Drug synthesis, Drug characterization, Natural product
Keywords Yxolation, rascopy, Antimicrobial activity, Selubility, Partition coefficiens

e |
t.'l%:ﬁ: ]’&LZL:}\{/ TP - M M@}WM
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Signature of Convener & Memb ers (CBoS) :

E’AHT-I:: Learning Resources ]
. Text Books, Reference Books and Oihers
Text Books Recommended —
L dvengar, M. 8. (2000, Pharmacognesy and Flytomedicinal Plants. CRC Press, Organic
Chemistry Laboratory Technigues. Pearson Education Limited
< Gupta, ¥, K. (2009). Practical pharmaceutical chemistry - 1. CBS Publishers &
Distributors Pyvt. Ltd.
(Reference Booky Recommendad —
L. Seovall, J.C. (2010), Lxperimental Organic Chemistry: 4 Miniscale and Microseale
Approach. Cengage Learning,
2. Martin, A. (2010). Physical Pharmacy (6th ed ), Lippincott Williams & Wilking.
3. Parroit, E. I, (2009). Experimental FPharmaceutics, CRC Press.
Online Resources—

F e-Resources / e-hooks 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 [lnternal Test fQuiz<2): 10,8 10] Better marks out of the two Test /
Assessment (CIA); Assignment/Seminar +Attendance - Quiz
By Conrse Teacher) (151 ' 2 r
o e etz iy
against 15
15 Marks
End Semester Laboratory / Field Skill Performance; On spot Managed
. Assessment by Course
Fxam B 3. Performed the Task based on lab. work -20  |teacher as
Marks per lab.
T. Spotting based on tools & technology (written) — 10 status
Marks
U. Viva-voce (based on principle/technology) . 0%
Marks _

Nams and Signature of; & Members of CBaS: :

Lﬁ\—’,ﬂﬂr ﬂl_mti Eﬂr ers of CB wﬁy@ﬂ’/
o P \o
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART-A: Introduction
E?#ZLTHﬁ;?::: E;::::z Semester-VIII Session:2024-2025
1| Course Code \CHSE-12T
"I Course Title INSTRUMENTAL METHODS OF ANALYSIS
4| Course Type DSE
4 | Pre-requisite  (if} As per Program i
any)

5 CourseLearning.

analye,
® Explain principle and instrumentation involved in AAS.

irvalved,
» Select proper technigue among the available technigues,

fechnigues.

* Understand the importance of samipling and sample treatment,
Outcomes(CL) # Select appropriate sampling rechnigue based on sample ind target

# Deduce the necessity to remove interferences in AAS and methods

# Formulate experiments based on aptical and electroanalytical

6 | Credit Value 03Credits | Credit=I5 Hours - learning & bservation

—_—

T | Total Marks Max. Marks:10:0 MinPassingMarks:40

[PART-B: Content of the Course

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

||I [l:;:f; le Topics{Coursecontents)

No.of
Period

I ampling and sample treatment: Criteria for representative sample. Technigues
f sampling of gases (ambient air and exhayst gascs), liquids (water and milk
amples), solids (soil and coal samples) and particulates. Hazards in sampling.

Safety aspects in handling hazardous chem jcals. Sample dissolution methods for
lemental analysis: Dry and wet ashing, acid digestion, fusion processes and
issolution of organic samples. Detection and quantification: Concepts and
ifference between sensitivity, limit of detection and limit of quantification, role of
vise in determination of detection limit of analytical techniques., Methods of

guantification: Absolute method, comparison method, calibration curve method,

Fltnndard addition method and internal standard method.

11

I Polarography and amperometry Polarography: Principle of DC polarography,
nstrumentation in polarography. Advantages and limitations of DME., Types of|

12

rrents- residual current, migration current, diffusion current, limiting current,
dsorption current, kinetic current and catalytic current. Ilkovic Equﬂliﬂnﬂdifﬁlsi]':
urrent  constant and capillary characteristics. Derivation of equation o
olarographic wave and half wave potential. Experimental determination of half

ve potential. Reversible, quasi reversible and irveversible electrode reactions,
olarographic maxima and maximum suppressor. Oxygen interference and
eaeration. Introduction to pulse, a.c. and oscillographic techniques and their
dvantages. Applications of polarography in determination of dissalved oxXygen,
etal ion quantification and speciation, simultaneous determination of metal jons,
|_ - alysis of Opgan ic compounds. Limitations of polaragraphy,

o i

1 f': {/ N L
i e B




Amperometric titrations: Principle, types and applications in analytical
chemistry,

11| Atomic absorption spectroscopy: Principle. Atomic energy levels, Grotrian| 11
diagrams. Population of energy levels. Instrumentation. Sources: Hollow cathode
lamp and electrodeless discharge lamp, factors affecting spectral widih,
Atomizers: Flame atomizers, graphite rod and graphite furnace, Cold vapors and|
hydride generation technigues. Factors affecting atomization efficiency, flame
profile. Monochromators and detectors. Beam modulation. Detection limit an
nsitivity. Interferences and their removal. Comparison of AAS and flam
mission spectrometry, Applications of AAS.

Iv cellaneous techniques 11

Flaorometry and phosphorimetry: Principles of  fluorescence aﬁ
hosphorescence, Jablonski diegram. Concentration dependence of fluorescen
intensity. Fluorescence quenching. Instrumentation. Applications.

ephelometry and turbidimetry: Principle, instrumentation, and applications.
hotoacoustic  spectroscopy:  Theory.,  Instrumentation. Advantages oven
absorption spectroscopy, Chemical and surface applications of PAS

Keywords Sample, sample treatment, Polarography, Amperometry, Atomic absorpion spectrascopy,
fnsirumentation, fTuoromeiry, Phoshorimetry, Nephelomeiry, turhidimetry, Photoacoustic

spectroscapy.

SignatureofConvener & Members (CBoS):

PART-C

Le:.rnin_ghllmunr:&s iTexthooks, Reference Booksand Qthers
ﬁ_‘ert!]-nnl{a Recommended—

1. Bhau, B. I, & Vora, 5. M. (2008). Stoichiometry (2nd ed ). Tata McGraw-Hill Publishing Company
Lid

2. Chatwal, G, & Anand, S, (2013). Instrumental methods af analysis. Himalaye Publishing House.

3. Khopkar, 8. M. {2003), Basic concepis in analytical chemisiry, New Age International Publishers

Reference Books Recommended—

l. Andersom, R, (1986). Sample pre-treatment and separation. Johm Wiley and Sons.

2. Bassett, J, Denmey, R C., Jefferv, G. H, & Mendham, J (1986). Vogel's rextbook of

quantitative inovganic analysis, ELBS.

Braun, R. D. (2004). Instrumental methods of chemical analysis. Tata MeGraw-Hill Education,

Christian, G, D, (2013). Analvtical chemistry. Wiley India,

Ly, R A, & Underwood, 4. L. {1986). Quantitative analysis. Prentice-Hall of India,

Ewing, G. W. (1975). Instrumental methods of chemical aralysis, G, W. Ewing,

Meites, L., & Thomas, H. C. (1977). Advanced analytical chemistry. McGraw-Hill.

Meites, L, & Thomas, H. C. ¢1990). Advance analytical chemizstry: Meites and Thorias.

MeGraw-Hill,

Y. Skoog, D A, & West, D. M. {1976). Fundamentals of analytical chemistry.

10. Shyder, L. R., & Harvath, C. H (1983). An introduction fo separation science, Wiley
Interscience,

11. Sane, 8 8., & Joshi, M. V. (2011), Electroanalytical chemistry. Quest Publications,

12. Kolthoff, I M., & Lingane, J. [ (1952). Polaragraphy. '

Po En b b
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PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Confinuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE}): T0 Marks
Continvous Internal Assessment | Intemal Test, Quiz-(2): 20 #20 | Better marks out of the twa
(CIA): Assignment / Seminar- 10 |Test/ Quiz + obtained marks
(By Course Teacher) Total Marks - in Assignment shall be
S considered against 30 Marks
End Semester Exam (ESE): Two section— A & B
Section A: Q1, Objective — 10 x1= 10 Mark; Q2. Short answer
ype- Sxd =20 Marks
Section B: Descriptive answer type qts. dout of 2 from each
unit-dxl0=40 Marks

M and Signature of Convener and Members of CBoS M/j o
}/Z_CHLL/’ bz_, b’ Qﬂd—Mf’*’ -t
W = Y P Lh}ﬁ*



FOUR YEAR UN DERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART-A:

Introduction

-

Program:

Bachelors in Science :
£ : -202
(Honars/Honors with Research) Semester-VIII Session:2024-2025

I' | Course Code CHSE-12P

2 | Course Title

I

INSTRUMENTAL METHOD OF ANALYSIS LAB. COURSE-

4| Course Type DSE

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

* Understanding Sundamenial Principles of polarography and

amperamiciry.
& Understand the working principle of UV-visible and Atomic
; absorption spectroscopy.
5 S"’:"E E'EE% » Handling and work ing with Fluorometer, understanding
WA | Huorescence gu enching.
# Hundling of flame Photemeter instrument.
¥ To determine cancentration of fons in differeny sarmples by
Nephelo-Turbidometry,
01C redit
o Credit Value Credit =30 Hours Laboratory
or Field learning/ Training
7 | Total Marks Max.Marks:50 MinPassingMarks:20
PART-B:  Content oftheCourse

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

i«,‘:@@h{ bzﬂ- ¢ "%&__./Mr%f

. ":j _,.'w.h-"'- r_ﬂ'__-n-‘_.;
! R

Module J Topics(Course contents) Pﬂiﬂgl
Lab.Field F’nlnwgr: phy and Amperometry: .
Training/ * Determination of half wave potential E1/2 and unknown coneentration of]
Experiment Cu or Pb or Zn ion.
Contents *__Amperometric titration of PB(NOs); with K:CraO-,
of Course, . ]
Absorplion spectroscopy:
Experiment 7; Atomic Absorption Spectroscopy — Determination of the Amount
of Copper and
Zinc in a Brass Alloy
Experiment 7: Atomic Absorption Spectroscopy — Determination of the Amount
of Copper and 30
Zinc in a Brass Alloy
* Determination of absorption maxima and effect of solvents on absorption
maxima of organic compounds.
* Todetermine lambda max (Amax) of phenol and effects of solvents on
absorption spectra of phenol.
* Assay of paracetamol by UV- Spectrophotometry
* To determine the amount of Ca in a sample using the standard calibration
curve- Atomic Absorption Spectroscopy (AAS).
Fluorimetry and Flame Photometry:
* Toperform the assay of Riboflavin tablets by fluorimetry
* Estimation of quinine sulfate by fluorimetry
* Study of quenching of fluorescence
* Jo study the effect of concentration in fluorescence intensity of quinine | g



sulphate solution. I
* To determination concentration of sodium in given unknown sample by
Flame photometry

* To determination concentration of potassium in given unknown sample
LT by Flame photometry
ephelometry and turbidimetry:

= Todetermine phosphate jon concentration in water sample by Nephelo-
Turbidometry,

* To determine sulphate and/or chloride jon concentration in water sample
b NEthEJn-T'Hrhidnm:tr}r.

Keywards Kra-lamgmp.k Ly Amperometry, Absorption Spectroscopy, Fluo rimetry, Flame Photometry,
cphelometry, Turbidimetry, Finorescence, Lambda Max, Absorbance, concentration.
Signature of Convener & Members (CBoS) :

| PART-C, 1

Learning Resources: TextBooks, Reference Books and Others

Textbooks Recommended— ]

!, Sharma, B, K (T P81). Instrumental methods of chemical analysis. Krishng Prakashan Media,

2. Badwaik, H. R., Thote LK Giri, TK (2022). Practical Handbook: Instrumental methods of
analysis. Vallabh Prakashan, Delli, India,

3. Sethi, P, D. (1985), Lhuemiitentive arafysis of drugs in pharmacentical Sormulations. Upigue
Publishers,

Reference Books Recommended—

!, Vogel 4. I, & Jeffery, G. H. {1089), Vogel's texibook af guantitative chenical analysis. (Mo Tiile).

| 2. Stenlake J B. (1976). Practical pharmacentical chemistry. Athione Pregs.

[OnlineResonrces— Eﬂﬂﬂnrmﬂu'&bﬂnkmﬂblﬁmfﬂgpurtﬂls

copper-gnd-ring/701 9987

» _https:/iwww.scribd.com/document/4347 | 062 1/EXP-4-A AS

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 | Intermal Test / Quiz-(Z): 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 Exam | Two section — A & B

(ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sxd =20

Marks
E:-:tiﬂn B: Descriptive answer type qts. lout of 2 from each unit-4x10=40
arks

,ll‘l -
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OoF CHEMISTRY

COURSE CURRICULUM
PART- A: Introduction
. |
P : B .
rﬂg_mm fh:helur in Science Semestor 1 Session: 2024-2025

{(Certificare / Diploma 7 ]
' Course Code CHGE-DIT
! | Course Title FUNDAMENTAL CHEMISTRY-
3 | Course Type GE
4 | Pre-requisite (if, any) As per Program

= To knevw the contributions of ancient Indien scien rists, sty atomic

sfroeciure, and periodic properiies.

#  Toexplore the concept of chemical bondin g, ineluding fomic and
s | Course Learning, covalent bonding, hybridizution, moleculur orbital theory and
© | Outeomes (CLOY infermolecilar interactions.

= To lewrn about reaction mechanisms of Inorganic reactions and

Hreir stoicliometry.

= _To understand different acid-base th earies and sofvenr system.
6 | Credit Value 3 Credits |  Credit = I5 Hours - learning & Observation
7 | Total Marks Max. Marks: 1042 | Min Passing Marks: 40 ]

IPART -B:  Content of the Course

l

Unii

Total No. of TeachingJearning Periods (01 Hr. per period) - 45 Periods (45 Hours) |
MNo. of

Topics (Course contents) | Period

I

A. Chemistry in Ancient Indiaz (a) Chemical techniques in ancient India; General
Introduction () Contribution of ancient Indian scientists in chemistry, e.g., metallurgy,
dyes, pigments, cosmetics, Ayurveda, Charsk Sanhita.
Ancieat Indian Chemist- Their Contribution and Books- Rishi Kanad, Aacharya
MNagarjuna, Vagbhatta, Govindacharya, Yashodhar, Ramchandra, Somadava, Gopalbhatta
ete. Indian Chemist of 1 9th century- Aacharya Prafulla Chandra Ray- His Contribution
nd work for Indian Chemistry,
4. Atomic Structure and Periodic Properties: (i) Review of Bohr's theory and ils
imitations. Dual nature of particles and waves, de Broglie's equation, Heiscnbera's
Incertainty principle and its significance. (11} Quantum numbers and their si gnificance.
Rules for filling electrons in various orbitals, Pauli's Exclusion Principle, Hund's rule of
naximum multiplicity, Aufbau principle and its limitations. Electronic con figurations of
he atems. Stability of half-filled and completely filled orbirals, concept of exchange
rgy. Relative energies of atomic orbitals, Anomalous electronic confi Burations.
i) Effective nuclear charee (ENC), shield ing or sereening effect, Slater rules, Atomic
nd lonic radii. lonization energy and factars affecting ionization energy. Electron
flimty, F.Il:l;mmegulivity—r’auiing‘ﬂhﬂLlIIikEn‘s electronegativity scales. Relation of
hfcclmn:gmivily with hybridization. I

hemical Bonding — I A) Lonic Bonding: General characteristics of ionic bonding,
lonic Bonding & Energy: Lattice and solvation enzrgies and their importance in the
text of stability and solubility of ionic compounds.
ro-Haber Cycle and its Applications: Covalent character in jonic compounds,
olarizing power and polarizability, Fajan's rules, 12
} Covalent Bonding: Lewis structures, Valence Bond theory, Hybridization (concept
types with suitable examples). dipole moment and percentage ionic characier,
alence shell electron pair repulsion theary (VSEPR) and structure of NHa, Hz0), §Fs,

IF!-, P{;'j.t, Sri-. KEF;-, I-:H, .K.EE'_].I Rﬂ'lqu, .}{E_Fl
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hemical Bonding - I1
) MO theory: LCAD method-criteria of orbital, overlap, types of molecular orbitals-g-,
- and, §-MOs; formation of o- and 1-MOs and their, schematic illustration; qualitativ
O energy, level diagram of homo- (N2 & Oafincluding peroxide, superoxide) ) an
tere-diatomic molecules (NO, CO), magnetic properties, bond order and stability o

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

I |A. Chemical properties of s-block metals

ion with water, air, and nitrogen, Anomalous behavior of Li and Be, Compounds of
lock metals: Oxides, hydroxides, peroxides, and superoxides (preparation and

e
omplexes of s-block metals, Complexes with crown ethers
. Chemistry of p-Block Elements
ron group: Hydrides (classification of boranes), Diborane (preparation, properties,
d structure elucidation), Borazine (preparation and structure)
arbon group: Carbides (sali-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, NOz, NxOy, and N2Os), Structure of oxyacids
[ nitrogen (HNGy, HNO:, HzNal,), Nitrides (classification, preparation, properties, and
es5)

tructure of Oxides and oxoacids of phosphorus: (PaCh, PaOs) HaPOs, HyPOy, HiPOy,
4P Oy

logen: Hydrides, Oxides and oxyacids of halogens (structure only) — Inter halogen

pounds and pseudo halogens

11

IV  |[Electronic Effects in Organic Compoands

Bond Cleavape: Homelytic and heterolytic cleavages. bond energy, bond length, and
nd angle. Electron Displacement Effects: Inductive, inductomeric, electromeric,

esomeric (resonance), hyperconjugation, and steric effects. Tautomerism (keto-enol,
ido-imidol, and nitro-acinitro forms). Reaction Intermediates: Formation and stabifity

f carbocations, carbanions, free radicals, carbenes, nitrene and benzyne,

- Stereochemistry of Organic Compounds

i} Optical Isomerism

Hlements of symmetry, chirality, enantiomers, and optical activity, Chiral and achirall

olecules with two stereogenic centers (Tartaric acid as an example),Erythreo & Threo,

istercomers and meso compounds, Inversion, retention, and racemization, Relativ

anfiguration (I/L), and absolute configuration (R/S nomenclature: sequence rules). cl

i} Geometrical Isomerism

eftic isomerism (cis-trans isomerism) in alkencs with examples (maleic acid,

umaric acid, and 2-butene), E/Z system of nomenelature,

11

Sigmature of Convener & Members (CBoS) » ,o
%@*% By ot e e

Keywor ﬁ‘.—ln:'.ienr Indian Chemistry, Atomic Structure, Periodic Fropertics, Chemical Bonding, s- &p-block
_ B &m, Electronic effects, Stereochemiviry

=



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

Text Books Recommended —
Text Books

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

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

3. Lee, 1. D. (2010), Concise Inorganic Chemistry (Sth Ed.). Blackwell Science.

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

Reference Books

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

2. Douglas, B. E., Medaniel, D. T, & Alexander, 1. J, (1994), Concepis and Models (N Inorganic
Chemistry (3rd Ed.). John Wiley & Sons,

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

4, Shriver, D, F., Atkins, P. W., & Langford, C. H. (2010). Tnorganic Chenistry (Sth Ed.). W, H.
Freeman And Company.

3. Muoeller, T. (1990}, Inorganic Chemistry: A Modern Iniroduction. Wiley.

Online Resources—
= tr_ﬂ;ga:a'.-‘hit-lﬂﬂﬁyj‘ﬂmz
# 5 nnte infcou 10 1047041041007

® hitps:/inptel ac.infcourses/1 04/103/104103019/

# hitps-ifnptel ac.in/eoy 104/101/104101090/

| " hugs:ffnﬂal_ac-igghrrseﬁ!ﬂ4§ ”Eﬂﬂd 105 | [Igi

Online Resources—

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

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

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

Continuous Internal Internal Test / Quiz-(2): 20420 Beiter marks out of the two Test / Quiz
Assessment (CIA): | Assignment/ Seminar- 10 |4 ghtained 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; (2. Shorl answer type- 514 =20 Marks
ection B: Descriptive answer type qis. Loat of 2 from each unit-4x10=40 Marks

# =

TM““” Convener & Members of CBoS: | L’;{é'




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
CoURSE CURRICULUM

’ PART- A: Introduction

Program: Bachelor in Science

{Certificate / Diplorma / llefrm-ﬂmmj
1

Semester - 1 Session: 2024-2025

Course Learning. A i :
5 Outcomes (CLO) # Estimate the concentration of acetic acid fn vimegar (using Na(OH),

Course Code CHGE-01P
2 | Course Title Chemistry Lab. Course-I
3 | Course Type GE
E} Pre-requisite {if, any) ASs per Program
# Analyze mixtures for cations (NHY', Pb™, ete.) & anions {COy*, 8=,
etr.) using H>8 or other methods.
» Perfarm titrimetric analysis (standardization, unknown conc.
determination).

alkali content in antacids | using HCT), and free alkalf in
soups/detergents,

Fe*sFe*, and Cu*,

# Ulilize complexometric tSirations Jfor calciam (Ca®™), water hardn EXK,

6 | Credit Value L 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)

Module Topics (Course contents) [;;:r'i‘;
Lab./Field | QUALITATIVE INORGANIC MIXTURE ANALYSIS: Inorganic mixture
Training/ | anajysis containing up to four jonic species (two cations and two anions) using
'}EE;':;:::ﬁ HzS (hydrogen sulfide) or other appropriate methoeds (Excluded are interfering and
inscluble salts)
b Cations and anions that may be encountered include:
Cations: NH+", Ph*, Bi*', Cv®, Cd®, Fe*™/Fe™, AP, Co™, Ni*, Mn*, Zn*, Ba®*,
Sr*, Ca®, Na' 30
Anionz: CO, 82, S04, NOs~, CHsCOO-, CI-, Br, I, NOy™, 580,
(Spot tests may be used wherever feasible.)
TITRIMETRIC ANALYSIS
Standardize sodium hydroxide solution using a standard oxalic acid solution.
Determine the concentration of hydrochloric  acid (HCI) solution using
standardized sodium hydroxide solution as an intermediate. -
Kapwords | Qualitative Analysis (H,8 method, Catipns (NH, P, ete), Anions (CWT, 8%, et ), Titrimetric

Analysiy, Standardization (NaOF sofution), Concentration Determination {(HCY solusion)

m; Conve

ddian
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[P_ﬁ.HT—Ih Learning Resources

__Text Books, Reference Books and Others
Textbooks Recommended:

+ Gurtw, J. N., & Kapoor, R. (1987). Experimental Chemistry. 8. Chand & Co.
2. Bajpai, D. N, Pandey, O, P, & Giri, 8. (2013). Practical Chemistry. S. Chand & Co,
3. Ahluwalia, V. K., Dhingra, 8., & Dhingram, 5. (2005). College Practical Chemisiry, Universities
Press,
4. Kambaoj, P. C, (2014). ddvemeed Liniversity Praciical Chemistry (Part T). Vishal Publish ing Cao.
5. Fultariya, C., & Harsora, J. (2017). Folumetric Analysis: Concepis and Experiments.

llﬂef&mnme Books Recommended:

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

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

3. Venkateswaran, V., Veeraswamy, R., & Kulandai velu, A. R. (2004). Basic Principles &
FPractical Chemistry (2nd Ed.). S, Chand Publications.

4. Sundaram, 8., & Raghavan, K. { 1996). Practical Chemistry. 8, Viewanathan Co. Pvt.

5. Swvehla, G. (2011). Fogel's Textbook of Inorganic Qualitative Analysis (Tth Ed.). Pearson
Education

nline Resources—

¥ https:hit WABTIOOW
¥  hittps:(bit v/ 30VESze
#  hitpseibit [y ABSWOIQ
= ¢ Cop

*  hitpsaibit lv/30

¥ _hittps=ifbit. lviIBPrwac
Unline Resources—

¥ _e-Resources / e-books and e-lea raing porials
PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods

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

Continuous Internal [Intemal Test /Quiz<{2): 104 10| Betier 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); A, Performed the Task based on lab. work = 20 Marks |Course teacher

BE. Spotting based on tools & technology (written) — 10 Marks | as per lab,
C. Viva-voce (based on principleftechnology) - 05 Marks status

Name nmi'- Signata rofcmwm Henders of CBoS: LN{%, @uﬂ
pabil "o e 0
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FOUR YEAR UNDERG RADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CH EMISTRY

COURSE CURRICULUM

| PART- A: Introduction
3 *helor in Scien x
Eﬁ: FE;LJ{;J:;L} Semester - IT |  Session: 2024-2025
I'| Course Code CHGE-02T
T | Course Title FUNDAMENTAL CHEMISTRY-II
4 | Course Type GE
4 Pre-requisite (if, any) As per Program

¥ To understand different aeid-base theories and solvent system .
¥ To learn the preparation, bondin & and reactions of C-C o~ & o

. bonded compounds
5 Course Lea oo g ¥ To understand the concept and chemisiry of aromatic COmponnds
Outcomes (CLOY)
and thelr reactions

*  Tolearn the basic COMCETs of varions stafes o f matter & undersiand
the basic concepts of surface chem istry and chemical kinetics

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

7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

T
|.FAHT -B: Content of the Course
Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods {45 Hours)

Mo, of
Period

—

Unit Topies (Course contents)

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 concepis
of acids and bases.

HSAB concept: Classification of Acids and Bases According to HSAB Theory (Hard,
[Borderline, Soft). Applications of HSAR Theory in Inorganic Reactions - Solubility, 11
Sclectivity, Redox Reactions

Non-aqueous solvents: Physical propertics of a solvent, types of solvents and their
Emml characteristics, Liquid ammonia as a salvent. Acid-base, precipitation and

omplex, formation reactions. Solutions of alkali and alkaline earth metals in ammonia-
pplication)
] EH’EMISTR\" OF C-C a-BONDING

lkanes: Preparation (Wurt: reaction, reductionhydropenation of alkenes, Corey-House
ethod). Reactions (mechanisms): halogenstion, free radical substitution.
Eyc!mﬂcaues; Preparation (Dieckmann's ring elosure, reduction of aromatic

ydrocarbons), Reactions (mechanisms): substitution and ring-opening reactions.
tability of cycloalkanes -Baeyer's strain theory, Sachse and Mohr predictions,
onformational structures of ethane, n-butane and cyclohexane.

HEMISTRY OF C-C n~BONDING

lkenes: Preparation methods (dehydration, dehydrohalogenation, dehydrogenation,

ffmann and Saytzelf rules, cis and trans eliminaticns). Reactions (mechanisms):

lectrophilic and free radical addition (hydrogen, halogen, hydrogen halide, hydrogen
romide, water, hydrohoration, ozonalysis, dihydroxylation with K MnOy).

ienes: 1,2- and |, 4-additions, Dicls-Alder reactions,

lkynes: Preparation (dehydrohalogenation, dehydrogenation), Reactions: Acidity,
ormation of acetylides, addition of water, hvdrogen halides and halogens, oxidation,
zonolysis, hydroboration/oxigation.

LT Wop> D ok Bl
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|_ romatic Hydrocarbons

romatic hydrocarbons: Aromaticity: Hilckel's rule, aromatic character of

renes, cyelic carbocations/ carbanions and heterocyelic compounds with

uitable examples. Electrophilic aromatic substitution: halogenation,

itration, sulphonation and Friedel-Crafi's alkylation/acylation with their

cchanism. Directive effects of the ups.

ehaviour of ideal gases: Kinetic theory of gases — postulates and derivation of the
uation, PV = 1/3 mne? and derivation of the gas laws- Maxwell’s distribution of
olecular velocities-effoct of temperature-types of molecular velocities-degrees of
edom-Principle of equipartition of energy.

chaviour of Real gases: Deviation from ideal behavicur, derivation of van der Waals,
quation of state and critical constants, 1

id state chemistry: Nature of the solid state, law of constancy of interfacial angles, law of

tional indices, Miller indices, elementary ideas of SYMmeLry, symmetry elements and symmetry

perations, seven crystal systems and fourteen Bravais lattices; X-ray diffraction, Bragg's law,

stal defects.

- Colloids and surface chemistry: Classification, Optical, Kinetic and Electrical

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

ld number, Emulsion, micelles and types, Gel, Syneresis and thixotropy, Physical

sorption, chemisorption,

Chemical Kinetics: Rate of reaction, Factors influencing rate of reaction, rate law,

fte constant, Order and molecularity of reactions, rate determining step, Zero, First and
d order reactions, Rate and Rate Law, methods of determining order of reaction, 11

hain reactions. Temperature dependence of reaction rate, Arrhenius theory, Physical

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

athematical concept of transition state theory.

- Catalysis: Homogeneous and Heterogeneous Catalysis, types of catalyst,

haracteristics of catalyst, Enzyme catalyzed reactions, Industrial applications of

talysis.

;;m Acid & Bases, Alkanes, Cycloalkanes, Alkenes, Diencs, Alkynes, Aromafic Hydracarbons, Kinetic

Real 5 Intermolecular forces, Crystal sirivcture, Chemical kinetics

Sigrature of Convener & Members (CBas) :

Il_'AHT—-I:: Learning Resources

Text Books, Reference Books and (thers
Textbooks Recommended:

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

Ahluwalia, V. K., & Goval, M. (2001). A Texthook of Organic Chemistry, Narosa Publishing

House.

3. lain, M. K., & Sharma, 8, C. (201 7). Modern Grganic Chemiztry. Vishal Publishing Company.

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

5. Bahl B. 5. A, & Tuli, G. D. (200%), Essentials of Physical Chemistry (Multicolour Ed.). §. Chand
& Company Pvt Lid. |

6. Puri, B. R., Sharma, L. R., & Kalia, K. C, (2018). Principies of Inoreanic Chemistry. Nagin Chand

and Co., New Delhi,

Bd =
H =

|eremn|:e Books Recommended:

L. Paula, B. Y. (2014). Organic Chemisiry (7th Ed.}. Pearson Education, Inc. (Singapore).
2. Solomons, T. W. G. (2017), Creanic Chemistry (Global Ed.). Johg Wiley & Sons,




Limited.

Intermnational.

Press.

3. Morrison, R. T., & Boyd, R. N, (2010). Organic Chemistry (Tth Ed.). Prentice-Hall OF India |
4. Laidler, K. 1., & Meiser, J. H. (2006). Physical Chemistry (2nd Indian Ed.). CBS Publishers.
5. Atking, P. W., & De Paula, J. (2006). Physical Chemistry (Sth Ed.}. Oxford University Press.
6. Dogra, 8., & Dogra, 3. (2006). Physiced Chemistry through Problens (2nd Ed.). New Age

7. Sengaranarayanan, M. V., & Mahadevan, V. (2011). Textbook af Physical Chemistry. University

line Resources—

YY YWY Yy

Online Resources—

sifhi 130

2 OFES -4 it
tipshitly 3G duyhi
ttps:fhit.ly, Xm

# _e-Resources / e-books and e-learnin portals
—— 7 TOES 7 €-hooks and e-learning
PART -D: Assessment and Evaluation

Maximom Marks:

Suggested Continuous Evaluation Methods:

Continuous Internal Assessment (CIA): 30 Marks

100 Marks

End Semester Exam (ESE): T0 Marks

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

Assessment (CLA): | Assignment / Seminar- 10 + obtained marks in Assignment shal| be
(By Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Exam| Two section— A & B

[ESE]: Eecli:m A: Q1. Objective — 10 x1=10 Mark; Q2. Short answer Iype- Sxd =20 Marks

ection B: Descriptive answer ype gis. lout of 2 from each unit-4x10=40 Marks

Name and Signature of Comvener & Members of CBoS: = "'a:.u ﬁ
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FOUR YEAR UNDERGRADUATE PROG RAM (2024 — 28)
DEPARTMENT OF CH EMISTRY

COURSE CURRICULUM
| PART- A: Introduction |

Program: Bachelor in Science " Sy
(Certificate / Diploma / Degree) Semester - [T Session: 2024-2025

I' | Course Code CHGE-2P
“T| Course Title Chemistry Lab. Course-IJ
4 | Course Type GE
4 | Pre-requisite g, any) As per Program
» Demonstrating and using cortmon glassware for accurale
MIEASUrapels

Coirse Learila o # Studying thve functional group unalysis erganic compounds
5 {i'uttnmﬂ I_'CLG]. # Determining melting points to assess compound purity and employing
' distillation and subliimation technigues to establish boiling poinis
# Equipping with essential skills in measuri ng liguid swrface tension and

solwiion viscosity
b | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: S0 Min Passing Marks: 20
I_PIHT -B:  Content of the Course
| Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
; Mo, of
Maodule Topics (Course contents) Period
Lab./Field | Basic Laboratory Tech niques
Training/ | Demonstration of Laboratory Glassware and Equipment, Calibration of
Eaperiment| ) mometer | §0.83°C (Naphthalene), 113.5%114°C (Acetanilide), 132.5°C -
Shens | 339 (Urea), 100°C (Distilled Water)
Funetional group Analysis of Organie Compounds, Detection of elements N,
5, and halogens) and functional Eroups
Physical chemistry 0
Surface tension measurements: Determine the surface tension by (i) drop number 3
(1i) drop weight method. Surface tension composition curve for a binary liquid
mixture,
Viscosity measurement using Ostwald's viscometer, Determination of viscosity
of agueous 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 liguid mixture
Keywords | BOsic Iﬂ‘-ﬁﬂrm'u:r_v techniques, Equipmesnts, Coltbration, Melting points, Oualitarive analysis,
L Physical ehemistry, Surface tension, Viscasity

T

Joditn
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ART-C: Learning Resources

| _Text Books, Reference Books and Others

Texthooks Recommended:
. Ahluwalia, V. K., Dhingra, 8., & Gulati, A, (N.D.). Callege Practical Chemisiry. University
Press,
2. Khosla, B. D, Garg, V.C., & Giulati, A, (2011). Sewior Practical Physical Chensisiry, R. Chand
& Co,

|Rel'trem:e Books Recommended:

I. Garland, C. W, Nibler, I. W., & Shoemaker, D, P. (2003). Experimenty in Physical
Chemistry (Bth Ed.). Mcgraw-Hill.

2. Mendham, . (2009). Fogel's Chuantitative Chemical Analysis (6th Ed, ). Pearson Education.

3. Mann, F. G., & Saunders, B. C. (2009). Practical Organic Chemistry. Pearson Education,

4. Furniss, B. 8., Hannaford, A, 1, Smith, P, W. G. . & Tatchell, A. R. (2012). Practical Crganic
Chemistry (Sth Ed.). Pearson Edumtmn

l]lnlme Resouirees—

* ."h::
- el GO
* hwn

= mﬁfw E]ﬂﬂ{luﬁflﬂdlﬁ-ﬁﬂ?&-’
F- Mﬂ—@ﬂﬂmuﬁ_udﬁwumwwm

hittps:/inptel s infco urses/ 104103/ 10410307 1/%

Dnlue Resonrees—

# e-Resources / e-books and e-learnin porials

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

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

Continuows Internal [Internal Test / Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assessment (CIA):  WAssignment/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
Fxam (ESE): I Performed the Task based on lab. work = 20 Marks [Course teacher

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

Humm.ﬂgnﬂu Convener & Members of CBoS: M’Q,; @W Gﬁ”ﬂ—
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)
DEPARTMENT OFCHEMISTRY

CoOURsSE CURRICULUM

1 PART-A: Introduction

~

Program:Bachelor in Science :
Jﬂﬂﬂgiﬁcﬂm < Do ¢ Degree/Honors) Semester-1/111/V Session: 2024-2025
1| Course Code CHVAC
"2 | Course Title Chemistry in Daily Life
4 | Course Type Value Added Course{VAC)
4 Pre-requisite(ifany) As per Program

Course Learning

# To introduce the student about da iry product,beverages,food additives,
artiffcial sweeteners, flavors, food coloran I8, painis, pigments, dyes etc.
# To muke aware the students about air pollution, hypdrological cycle,

5 compositi , fertilizers
Outcomes(CLO) = To Mmﬁ:eﬂzﬂ;:uﬂzﬁg‘;bﬂ::iwbahydrﬁm. Wit rnin s, dregs.
# To introduce students about cancept of thermodynamics used in day to
day life.
| 6 | Credit Value 2 Credits | Credit = 15 Hours -learning & Qbservation
| 7 | Total Marks Max. Marks: 50 | Min Passing Marks:20

PART -B: Content of the Course

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

Unit Topics(Course contents)

No. of
Period

| Dairy Products: Composition of milk and milk products. Analysis of fat content,
minerals in milk and butter. Estimation of added water in milk.

Beverages: Analysis of caffeine in coffee and tea, detection of chicory in coffee,
chloral hydrate in toddy, estimation of methyl alcohol in alcoholic beverages.

Food additives, adulterants and contaminants: Food preservatives like benzoates,
propienates, sorbates, disulphites.

Artificial sweeteners: spartame, saccharin, dulein, sucralose and sodium cyclamate.
Flavors: Vanillin, alkyl esters (fruit flavours) and monosodism glutamate. Arrificial
food colorants: Coal tar dyes and non-permitted colours and metallic salts, Analysis of
pesticide residues in food,

Paints & Pigments: White pigments (white lead, Zn0, lithopone, TiOy). Blue, red,
yellow and green pigments. Paints and distem pers: Requirement of a good paint.
Emulsion, latex; luminescent paints. Fire retardant painis and enamels, lacquers.
Solvents and thinners for paints.,

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

0

I lAir Pollution: Air pollutants, preveation and control, Greenhouse pases and acid rain,
Uzone hole and CFC's. Photochemical smog and PAN. Catalytic converters for mobile
ources. Bhopal gas tragedy.
ydrologic cycle, sources, criteria and standards of water quality - safe drinking water.
blic health significance and measurement of water quality parameters - {Colour,
rbidity, total solids, acidity, alkalinity, hardness, sulphate, fluoride, phosphate, nitrite,
titrate, BOD and COD).
Water purification for drinking and industrial purposes. Toxic chemicals in the
nvironment. Detergents - pollution aspects, eutrophication, Pesticides and insecticides -
ollution aspects, Heavy metal pollution. Solid pallutants - treatment and disposal,
reatment pf Andustrial ljguid wastes. sewdge and indystrial effluent treatment.|

o7
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acronlitrients,
erfilizers: Classification of fertilizers - Straight Fertilizers, Compound/Compl
ertilizers, Fertilizer Mixtures. Manufacture and general properties of fertilizer products -
Urea and DAP.
Il | Carbohydrates: Structure, function and Chemistry of some important mono and
disaccharides,
Vitamins: Classification and Nomenclature. Sources, deficiency diseases and
structures of Vitamin Ay, Vitamin By, VitaminC, Vitamin D, Vitamin E &Vitamin
Ki.
Drugs: Classification and nomenclature,
Structure and function of: Analgesics —aspirin, paracetamol,
Anthelmentic drugzmebendazole. 08
Antiallergic drug: Chloropheneramine maleate.
.Im:'fr:‘mh:.ﬁ-:P'craa'aill:in\-’,ﬂhtummyceﬁn,smmu}m:.-nin.
Anti-infalmmatory agemt: Oxypheno-butazone.
Antimalarials: Primazuine phosphate & Chloroguine.
Oils and fats: Composition of edible oils, detection of purity, rancidity of fats and
oil. Tests for adulterants like aregemone oil and mineral oils,
Soaps & Detergents: Structures and methods of use of soaps and dete ;

omposition of soil — inorganic and orpanic components in soil - micro ﬂ.zj [

IV | Chemical Thermodynamics: Concept of fugacity and free encrgy, Activity and
activity coefficient, spontaneity of processes-entropy and free energy changes. Partial
molar quantities, colligative propertics, Le-Chatelier principle, phase equilibrium,
Enzyme catalyzed reactions.

Principles of Reactivity: Basis kinetic concepts, rates of sim ple and complex
chemical reactions, empirical rate equations. Temperature dependence of rates and
activation parameters. Branched chain reactions — cxplosion limits. Oscillatory
reactions,

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

Alr pollution, carbolipdrate, vitamins, LeChattellar's law, Dairy product, artificial sweeteners.

ilizers, Paini, pigment ,dyes.

M.ni. < C h%/ \?q{_j waég/qﬂmﬂf (wry



SignaturcofConvener& Members (CBoS):

| PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:
1. Sharma, B. K (1998). Introduction to Industrial Chemistry. Meerat: Goel Publishing.
2. Mawmy, N. 8., & Swamy, 8 (1908). Foods: Facis and Principles (4th ed ). New Age
Internarional,
3. Kar, A. (2022), Medicinal Chemistry, NEW AGE Internarional Pvi Lid
Reference books Recommended:
X, Drugs and Pharmaceurical Sciences Series, {Year). Marcel Delder, Vol. II. New York: INC
2, Atkins, P, & de Paula, J, (2002), FPhysical Chemisory (7th ed.), Oxford University Presy.
3. Swamingthan, & Goswamy. (2001). Handbook on Feriilizer Technology (6th ed. ). FAI
4. Finar, I L. (Year). Organic Chemistry (Vol, 1d2).
3. Fired, J. R (Year). Polymer Science and Technology. Prentice Hall

Online Resources:
httns:ﬁ.’un&Egmuﬂ.mmﬂ.a;,ig{nnﬂl sc23/preview
Dl s fwWww, resea tenet/publicati 50 (O
h diwww. youtnbe.com Tv=F3 TEedy
hm:.ﬂ'wwwﬂigﬁlmmgﬂﬁan|al‘|meEthne:hﬁgﬂ-nhcm'gn-ﬁlﬁﬂﬁm

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

Maximom Marks: 50 Marks

Continuous Internal Assessment{CIA): 15 Marks

End Semester Exam(ESE): 35Marks

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

InternalAssessment ssignment/Seminar +Attendance- 05 | Quiz#obtained marks in Assignment

(CIA): otal Marks -15 shail be considered against 15 Marks
| (By Course Teacher)

End Semester Two section— A & B
Exam (ESE): LS“"‘““ AL Q1. Objective — D5 x1= 05 Mark; Q2. Short answer type- 5x2 =10Marks
section B: Descripiive answer type qts. Jout of 2 from each unit-dx05=20Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY

g | Course Learning,

CourskE CURRICULUM
PART-A: Introduction
Program: Bachelor in Science Semester - :
: 5
(Certificate / Diploma / Degree) IIVIVIVI Session: 2024-202
1| Course Code CHSEC
"1 | Course Title GREEN CHEMISTRY
Course Type SEC

4 | Pre-requisiteqr, any) As per Program

# Understand needs, goals, and obstacles in green chemistry.,

# Understand and application of twelve principles of chemistry,

# Design green solvents and green reactions.

Outcomes(CLO) # To imterpret and execute case study, survey, and projects on Green
Chermistry.
& | Credit Value 2 Credits Credir = 15 Houry =Theoretical learning and
(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=13 Periods (15 Hrs.) and Lab. or Field learning/Training 30Periods (30 Hours)

=

Module

Theory
Contenis

Introduction to Green Chemistry:

What is Green Chemistry? Need for Green Chemistry. Goals of Green Chemistry.
Eim itations’ Obstacles in the pursvit of the goals of Green Chemistry.

rinciples of Green Chemistry and Designing a Chemical synthesis:

[Twelve principles of Green Chemistry with their explanations and exemples and|
pecial emphasis on the following:

Designing a Green Synthesis using these principles; Prevention of Waste/ by
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
hazard = exposure); waste or pollution prevention hierarchy,

* Gireen solvents— supercritical fluids, water as a solvent for organic reactions, ionid
iquids, fluerous biphasic solvent, PEG, solventless processes, immaobilized solvents
how to compare greenness of solvents.

uture Trends in Green Chemisiry:

Xidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial
en chemistry; Proliferation of solventless reactions; Green chemistry in sustainablel
development.

Lab./Fild
Training
Contents

® Oreen Synthesis of the following compounds: adipic acid, catechol, disodium
iminodiacctate (alternative to Strecker synthesis).

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

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

* An cfficient, green synthesis of a compostable and widely applicable plastic
{pely lactic acid) made fom com.

-

Topies (Course contents) I::',izﬂ
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ase study/Project on Green chemistry, Role of green chemistry in lab safety, and)
implications of green chemistry,

3 : chemisiry, Green synthesis, Green solvents, Green reaciions, principles of Green chemistry, J
af e efimination, Diefs-Afder reaction, oxidation, and reducti

Signature of Convencr &Members (CBoS):

Fm study/Project

EAHT—I::Learning Resources
Text Books, Reference Books and Others
Textbooks Recommended—
. Ahluwalia, V.E (2013). Green chemistry: A lextbook Alpha Science International

g
d. Shulla, 8, Guiari, 8§, & Batra SK (2020). A textbook of green chemistry: benign by design,
Shree kala Prakashan,

3. Kumar, V. {2013). An introduction io green chemisiry. Vishal publishing Co.
4. Lancaster, M. (2020). Green chemistry; an introductory text Rayal society of chemisiry.

iReference books Recommended:

I. Perasa, A, & Zecchini F. {2007). Methods and reagents for green chemisiry: an iniroduciion.
Jodm Wiley & Sons.

2. Clark, J. H., & Macquarrie, D, J (Eds.). (2008). Handbook of Lreen chemistry and techrology.
John Wiley & Sors.

3. Ameta, 8. C, & Ameta, R. (Eds). (2023). Green Chemistry: Fundamentals and Applications,
CRC press,

4. Anasias, P. T. (Ed ) (2013). Handbook of green chemistry (Vol. 1), Wiley-VCH.
Cinline Resources- e-Resources / e-books and e-learning portals

- hitm;."_,-_'wm-.r,m}_'grecutgfg.nrg{gp[mﬂﬁﬁiﬂiﬁgI!'Jﬁjﬂigg -_green_chem Euide-

2 : -ch shi
# htps:/rovalsoci ublizhire.o i1, rs0s, 191378
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PART-D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 30 Marks
Continuous Internal Assessment(CIA): 15 Marks
End Semester Exam(ESE): J5Marks

Continuous Internal Internal Test/ Quiz=(2): 10.£10 Betler marks out of the two Test / Quiz

Assessment{CIA): Assignment/Seminar +A ttendance- 05 *obtained marks in Assignment shall be
{By Course Coordinater) [otal Marks -15 considered against 15 Marks ]
End Semester *Lﬂhuramr:,' ! Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): A. Performed 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 principleftechnology) - 5 Marks

L
Name and Sfgnature of Convencr & Members of CBoS: - A .
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