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DSC- 01 to 08 DSE-01 to 12 DGE-01 to 06
Code Title Code Title Code itle
" = ~ ~ F ental
CHSC-01T Fundamental Chemistry-l ~ |[CHSE-01T Basic Analytical Chemistry CHGE-01T };’ncr!:if:[w‘f
c :
- istry Lab.
CHSC-01P Chemistry Lab Course-l  [CHSE-01P _ [Basic Analytical Chemistry Lab. CHGE-01P 2321:1{) =
Course -
(CHSC-02T Fundamental Chemistry-Il  |[CHSE-02T Environmental Chemistry CHGE-02T '““da.m“'?[lall
Chemistry- et
CHSC-02P Chemistry Lab. Course-Il  [CHSE-02P Environmental Chemistry Lab. CHGE-02P Chcmls{lrly -
Course Course-I1
(CHSC-03T Inorganic and Physical CHSE-03T Dyes & Polymer Chemistry
IChemistry-I L
CHSC-03P Chemistry Lab. Coursc-11l  [CHSE-03P Dyes & Polymer Chemistry Lab.
Course B
CHSC-04T Organic and Physical CHSE-04T Heterocyclic Chemistry
Chemistry-l
CHSC-04P Chemistry Lab. Course-IV  [CHSE-04P Heterocyclic Chemistry Lab. Course
ICHSC-05T Organic & Inorganic-1 CHSE-05T Photochemistry & Pericyclic
Reactions
CHSC-05P Chemistry Lab. Course-V ~ |[CHSE-0SP Photochemistry & Pericyclic
Reactions Lab. Course
CHSC-06T Organic and Physical CHSE-06T Spectroscopy-I
IChemistry-II
CHSC-06P Chemistry Lab. Course-VI CHSE-06P Spectroscopy-I Lab. Course
ICHSC-07T [norganic & Physical CHSE-07T Chemical Kinetics & Nuclear ]
Chemistry-II Chemistry
ICHSC-07P Chemistry Lab. Course-VIl  ([CHSE-07P IChemical Kinetics & Nuclcar
Chemistry Lab. Course
CHSC-08T prganic & Inorganic-11 CHSE-08T Electrochemistry & Surface
Chemistry
CHSC-08P Chemistry Lab. Course-VIIl (CHSE-08P Elcctrochemistry & Surface
IChemistry Lab. Course
CHSE-09T Spectroscopy-11
CHSE-09P Spectroscopy-II Lab. Course
ICHSE-10T Nanotechnology & Solid State SEC
CHSE-10P INanotechnology & Solid State Lab.
(VIII SEM) Course ‘
CHSE-11T Medicinal Chemistry & Natural CHSEC-  Chemical Analysis
T’md}“f“ 01T&P [Techniques
CHSE-11P Medicinal Chemistry & Natural
Products Lab. Course
CHSE-12T Instrumental Methods of Analysis [VAC
SE 1Mo -
CHSE-12P Instrumental Methods of Analysis  [ICHVAC-  [Chemistry in Daily
Lab. Course . e /
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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.8c. Chemistry curriculum is so designed to provide the students a comprehensive
understznding about the fundamentals of chemistry covering all the principles and perspectives.

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

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

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

PROGRAMME SPECIFIC OUTCOMES (PSO)

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

P50-2: Students will learn to estimate inorganic salt mixtures and organic compounds both
qualitatively and quantitatively using the classical methods of analysis in practical classes.

P’S0-3: Students will grasp the mechanisms of different types of reactions both organic and
inorganic and will try to predict the products of unknown reactions.

PSO-4; Students will learn to synthcsuc thc chemical compounds by maneuvering the addition
of reagents under o
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART- A: introduction

Program: Bachelor in Science

(lCem'ﬁcate / Diploma / Degree/Honors) Semester - I Session: 2024-2025

Course Code CHSC-01T
2 | Course Title FUNDAMENTAL CHEMISTRY-I
3 | Course Type DSC
: Pre-requisite (i, any) As per Program
» To know the contributions of ancient Indian scientists, study atomic
structure, and periodic properties.
> To explore the concept of chemical bonding, including ionic and
5 Course Lea rning. covalent bonding, hybridization, molecular orbital theory and
Outcomes (CLO) intermolecular interactions.
> Tolearn about reaction mechanismns of inorganic reactions and
their stoichiometry.
> To understand basics principles of organic chemistry.
6 | Credit Value 3 Credits l Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

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

; . No. of
Unit Topics (Course contents) Period
I |A. Chemistry in Ancient India: (a) Chemical techniques in ancient India: General
Introduction (b) Contribution of ancient Indian scientists in chemistry, e.g.. metallurgy,
dyes, pigments, cosmetics, Ayurveda, Charak Sanhita.
Ancient Indian Chemist- Their Contribution and Books- Rishi Kanad, Aacharya
Nagarjuna, Vagbhatta, Govindacharya, Yashodhar, Ramchandra, Somadava. Gopalbhatta
etc. Indian Chemist of 19th century- Aacharya Prafulla Chandra Ray- His Contribution
and work tor Indian Chemistry.
B. Atomic Structure and Periodic Properties: (i) Review of Bohr's theory and its
limitations. Dual nature of particles and waves, de Broglic's equation, Heisenberg's
Uncertainty principle and its significance. (ii) Quantum numbers and their significance. i
Rules for filling electrons in various orbitals, Pauli's Exclusion Principle, Hund's rule of
maximum multiplicity, Aufbau principle and its limitations, Electronic configurations of

the atoms. Stability of half-filled and completely filled orbitals, concept of exchange
energy. Relative energies of atomic orbitals. Anomalous electronic configurations.
(iii)Effective nuclcar charge (ENC), shielding or screening effect, Slater rules, Atomic
and Tonic radii. Ionization energy and factors affecting ionization energy. Electron
tfﬁnity, Electronegativity—Pauling's/Mulliken's electronegativity scales. Relation of
lectronegativity with hybridization.

IT Chemical Bonding — I A) Ionic Bonding: General characteristics of ionic bonding.
Tonic Bonding & Energy: Lattice and solvation energies and their importance in the
context of stability and solubility of ionic compounds.

Born-Haber Cycle and its Applications: Covalent character in ionic compounds,
polarizing power and polarizability. Fajan's rules. 12
IB) Covalent Bonding: Lewis structures, Valence Bond theory, Hybridization (concept
and types with suitable examples), dipole moment and percentage ionic character.
Valence shell electron pair repulsion theory (VSEPR) and structure of NHs, H:0. SF.,
CIFs, PCls, SFe, X£F2, XeFs, XeOs, XeOF;, XeFa, 0 ,
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Chemical Bonding - 1T
A) MO theory: LCAO method-criteria of orbital overlapping, types of molecular
orbil.als-o—, n- and, §-MOs; formation of o- and 7-MOs and their, schematic illustration;
qualitative MO energy level diagram of homo- (N2 & Ox(including peroxide, superoxide)
) and hetero-diatomic molecules (NO, CO), magnetic propertics, bond order and stability
fmolecules and ions.

!3) Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole
interactions, ion-induced dipole interactions, dipole-induced dipole interactions.

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

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

Complexes of s-block metals, Complexes with crown cthers

IB. Chemistry of p-Block Elements

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

Carbon group: Carbides (salt-like carbides, interstitial carbides, covalent carbides), 1
Silicates (classification, three-dimensional silicates - properties and structures)

Nitrogen group: Hydrides of Nitrogen (hydrazine, hydroxylamine, hydrazoic acid)
Structure of oxides of nitrogen (N20, NO, NO2z, N2Os, and N20s), Structure of oxyacids
of nitrogen (HNO2, HNO3, HaN2037,), Nitrides (classification, preparation, properties, and
uses)

Structure of Oxides and oxoacids of phosphorus: (P203, P20s) H3POz, H3PO;, H3PO4,

H4P207
Halogen: Hydrides, Oxides and oxyacids of halogens (structure only) — Inter halogen

compounds and pseudo halogens

trcatment).

IV [Elcctronic Effects in Organic Compounds
Bond Cleavage: Homolytic and heterolytic cleavages, bond energy, bond length, and

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

B. Stercochemistry of Organic Compounds

i) Optical Isomerism
Elements of symmetry, chirality, enantiomers, and optical activity, Chiral and achiral

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

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

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

Kevwords Ancient Indian Chemistry, Atomic Structure, Periodic Properties, Chemical Bonding, s- &p-block
A b lements, Electronic effects, Stereochemistry

Signature of Convener & M(nbers (CBoS) : M Uga’ = .
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PART-C,
~Text "lmk\!I
Text Bookys
Text Books

Learning Resourcos

teforence Rooks mul()lhmn ‘ - N
ermmrm!ml . ‘ -

Lo Purd, LR, Sharma, L. R, & Kalia, K. C, (2018), Principles of Inorganic Chemistry. Nagin
Chand and Co., New Delhi. ‘ .

20 Satyaprakash, G, Tali, SOK., BDasu, S K., & Madan, R, D, QO17), Advanced Inorganic
Chemistry (Vol. I, Sth EdL). S, Chand & Company.,

3o Lee, 1D, (2010, Concise Inorganic Chemtistry (Sth Ed.). Blackwell Science,

4. Houseeroft, C, EL & Sharpe, A. G, RO12). Inorganic Chemistry (4th Ed.), Pearson Education
Limited,

5

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

I Cotton, I, A, Wilkinson, G,
Wiley & Sons.

Douglas, B, E., Medaniel, D, T,, & Alexander,
Chemistry (3nd BdL). John Wiley & Sons.

Huheey, ). E., Keiter, B, A, & Keiter, R. L. (1993). Inorganic ¢
College Publishers.

\. Shriver, D. F., Atkins, P, W., & Langford, C
Freeman And Company,
Moeller, T. (1990), Inorganic Chemistry: .

v & Gaus, P, L. (2002). Basic Inorganic Chemistry (3ﬁ| Ed.). John

0

J 3 (1994), Concepts and Models Of Inorganic

T

‘hemistry (4th Ed.). Harpercollins

=

+HOQ010). Inorganic Chemistry (5th Ed.). W. H.

wm

A Modern Introduction. \V iley.

nline Resources—

> Mps: /it Iy/3AYVImZ,

> hgms;/mmg|.,'\c,]|]/5‘m|[§q&/ 104/104/104104 101/
» s/, in/courses/104/103/ 04103010
> https ‘,/mmgl,;\c,[n,’gpm\'gd] 04/10 /10410 1090/
> _httpsy/nptelac,in/courses/04/105/] 04105103/
I()nllne Resources—

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

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

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

Continuous Internall Intemal Test / Quiz-(2): 20,420

Better marks out of the two Test/ Quiz
Assessment (CIA): | Assignment / Seminar - 10

+ obtained marks in Assi gnment shall be
(By Course Teacher) | Total Marks - 30 considered against 30 Marks
End Semester Two section-A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks

Section B: Descriptive answer type
Narne and Signature of Convener & Members of CBoS:
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FOUR YEAR

UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY

COURSE CURRICULUM

_PART- A:

Introduction

_{I Certificate / Diploma / De

Program: Bachelor in Science

c—

Semester-] Session: 2024-2025
gree/llonors)

Course Code

o CIISC-01pP

_2_ Course Title CHEMISTRY LAB, COURSE-I
31 Course Type DSC

EE Pre-requisite af, any) As per Program

5 | Course Learning,
" | Outcomes (CLO)

» Analyze mixtures for cations (NI, Pb*, efe.) & anions (COs*, 57,
ele.) using H3S or other methods,

» Perform titrimetric analysis (standardization, unknown conc.
determination).

» Estimate the concentration of acetic acid in vinegar (using NaOH),
alkali content in antacids (using IICl), and free alkali in
soaps/deterpents,

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

6 | Credit Value

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

7 | Total Marks

Max. Marks: 50 | Min Passing Marks: 20

PART -B: Content of the Course

Total No. oflcarning-Training/performancc Periods: 30 Periods (30 Hours)

Module

. No. of
Topics (Course contents) Pgri‘; d

Training/

analysis containi
Experiment

insoluble salts)

of Course i .
Cations and anio

Sr#*, Ca?*, Na*

Determine the

Lab./Field | QUALITATIVE INORGANIC MIXTURE ANALYSIS:

Contents H:2S (hydrogen sulfide) or other appropriate methods (Excluded are interfering and

Cations: NH«, Pb*, Bi**, Cu?, Cd¥, Fe*/Fe*, AI»*, Co*, Ni**, Mn?", Zn*, Ba*',

Anions: CO,*, S*, SO, NOs~, CH;COOr, ClI, Br, I, NO:, SO;*
(Spot tests may be used wherever feasible.)
TITRIMETRIC ANALYSIS

Standardize sodium hydroxide solution using a standard oxalic acid solution.

standardized sodium hydroxide solution as an intermediate,

Inorganic mixture
ng up to four jonic species (two cations and two anions) using

ns that may be encountered include:

30

concentration of hydrochloric acid (HCI) solution using

Keywords | Qualitative Analysis (H>S method, Cations (NI, Pb*, etc.), Anions (COs*, 87, etc.), Titrimetric
il dnalysis, Standardization (NaOH solution), Concentration Determination (HCl solution)

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

Text Books, Reference Books and Others
Textbooks Recommended:

. Gurty, J. N., & Kapoor, R. (1987). Experimental Chemistry. S. Chand & Co.

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

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

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

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

hcference Books Recommended:

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

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

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

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

5. Svehla, G. (2011). Vogel's Textbook of Inorganic Qualitative Analysis (7th Ed.). Pcarson
Education

Online Resources—
https://bit.ly/3B7TtOQV
https://bit.ly/30V85ze

https://bit.ly/3BSWOIQ
https://bit.ly/3CIPXPS

https://bit.ly/301p9rZ
https://bit.ly/3BPnwqc
[Online Resources—

VVYVVY

» 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 (ESL): 35 Marks

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

Assessment (CIA): Assignment/Seminar +Attendancc 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
. A. Performed the Task based on lab. work - 20 Marks |Coursc teacher

Exam (ESE) B. Spotting based on tools & technology (written) — 10 Marks as per lab.

C. Viva-voce (based on prlnciplc/tcchnology) - 05 Marks status

Name and Slgnamre of Convener & Members of CBoS:
> f
M» Cw/- -
/



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART- A: Introduction ]
—_— R
Program: Bachelor jn Science Semest I . =
(Certificate / Dij loma / Degree/Honors) o= Session: 2 024-2025
I Course Code CHGE-01T
2 e
< Course Title FUNDAMENTAL CHEMISTRY-I
3 | Course Type GE
4 T
Pre-requisite (if, an %) As per Program
» To know the contributions of ancient Indian scientists, study atomic
structure, and periodic propetrties.
) > To explore the concept of chemical bonding, including ionic and
5 Course Lea rning. covalent bonding, hybridization, molecular orbital theory and
Outcomes (CLO) intermolecular interactions.
> To learn about reaction mechanisms of inorganic reactions and
their stoichiometry.
> To understand different acid-base th eories and solvent system.
| 6 | Credit Value 3 Credits [ Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40
‘EART -B: Content of the Course

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

Unit Topics (Course contents)

No. of
Period

dyes, pigments, cosmetics, Ayurveda, Charak Sanhita.
Ancient Indian Chemist- Their Contribution and Books- Rishi Kanad, Aacharya

and work for Indian Chemistry.

electronegativity with hybridization.

I |A. Chemistry in Ancient Indija: (a) Chemical techniques in ancient India- General
[ntroduction (b) Contribution of ancient Indian scientists in chemistry, e.g., metallurgy,

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

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

11

context of stability and solubility of ionic compounds.

polarizing power and polarizability. Fajan's rules.

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

Il (Chemical Bonding — I A) Ionic Bonding: General characteristics of ionic bonding.
Ionic Bonding & Energy: Lattice and solvation energies and their importance in the

Born-Haber Cycle and its Applications: Covalent character in ionic compounds,
B) Covalent Bonding: Lewis structures, Valence Bond theory, Hybridization (concept

Valence shell electron pair repulsion theory (VSEPR) and structure of NHs, H20, SF,,

ya C]FJ, P%,ﬂd, XCFQ, XCFG, XCO], XCOFq, XeFas.
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l

Chemical Bonding - 11 ;
A) MO theory: LCAO method-criteria of orbital, overlap, types of molecular orbitals-o-,

m- and, 8-MOs; formation of o- and n-MOs and their, schematic illustration; qualitative
MO energy, level diagram of homo- (N2 & Ox(including peroxide, supcroxidc)- ) and
hetero-diatomic molecules (NO, CO), magnetic properties, bond order and stability of]
molecules and ions.

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

bond treatment).

IIT [A. Chemical propertics of s-block metals
Reaction with water, air, and nitrogen, Anomalous behavior of Li and Be, Compounds of

s-block metals: Oxides, hydroxides, peroxides, and superoxides (preparation and
properties)

Complexes of s-block metals, Complexes with crown ethers

B. Chemistry of p-Block Elements

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

Carbon group: Carbides (salt-like carbides, interstitial carbides, covalent carbides), 1
Silicates (classification, three-dimensional silicates - properties and structures)

Nitrogen group: Hydrides of Nitrogen (hydrazine, hydroxylamine, hydrazoic acid)
Structure of oxides of nitrogen (N20, NO, NO2, N204, and NzOs), Structure of oxyacids
of nitrogen (HNO2, HNO3, H:N,03,), Nitrides (classification, preparation, properties, and

uses)
Structure of Oxides and oxoacids of phosphorus: (P203, P,0s) H;PO3, H3PO3, H3POs,

HsP20
alogen: Hydrides, Oxides and oxyacids of halogens (structure only) — Inter halogen

ompounds and pseudo halogens

IV  [Electronic Effects in Organic Compounds
Bond Cleavage: Homolytic and heterolytic cleavages, bond energy, bond length, and

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

B. Stereochemistry of Organic Compounds

i) Optical Isomerism
Elements of symmetry, chirality, enantiomers, and optical activity, Chiral and achiral 11

molecules with two stereogenic centers (Tartaric acid as an example),Erythreo & Threo,
Diastereomers and meso compounds, Inversion, retention, and racemization, Relative
configuration (D/L), and absolute configuration (R/S nomenclature: sequence rules).

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

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

K, Ancient Indian Chemistry, Atomic Structure, Periodic Properties, Chemical Bonding, s- &p-block
eywords o . £
lements, Electronic effects, Stereochemistry
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PART-C: Learning Resources

| __Text Books, Reference Books and Others

Text Books Recommended —
Text Books

Chand and Co., New Delhi.

Chemistry (Vol. 1, 5th Ed.). S. Chand & Company.
Limited.

Reference Books

Wiley & Sons.

Chemistry (3rd Ed.). John Wiley & Sons.

College Publishers.

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

I. Puri,B.R, Sharma, L.R_, & Kalia, K. C. (2018). Principles of Inorganic Chemistry. Nagin
2. Satyaprakash, G., Tuli, S. K., Basu, S. K., & Madan, R. D. (2017). Advanced Inorganic

3. Lee, J. D. (2010). Concise Inorganic Chemistry (5th Ed.). Blackwell Science.
4. Housecroft, C.E_, & Sharpe, A. G. (2012). Inorganic Chemistry (4th Ed.). Pearson Education

1. Cotton, F, A, Wilkinson, G., & Gaus, P, L. (2002). Basic Inorganic Chemistry (3rd Ed.). John
2. Douglas, B. E., Mcdaniel, D. T., & Alexander, J. J. (1994), Concepts and Models Of Inorganic
3. Huheey, J. E., Keiter, E. A, & Keiter, R. L. (1993). Inorganic Chemistry (4th Ed.). Harpercollins

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

Online Resources—

> hups/mit.lv/3AyV3ImZ

> https://nptcl.ac.in/courses/l04/!04/!04!04]Oll
> lm;as://nptcl.ac.in/courscsfl04/103/104103019/
» h_ttps://nplcl.nc.in/courscs/l()-!/l0[/]0410]090/

1 > hngs:/lnglcl.ac.i_n_/courscs/l04/!05/]04105]03/

Online Resources—

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

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internall Intemnal Test / Quiz-(2): 20,420 Better marks out of the two Test / Quiz

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

y Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Two section-A & B

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

Ngme and Signature gf Convener & Members of CBoS: oo
J— it s
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF CHEMISTRY
CoURSE CURRICULUM

PART- A: Introduction N

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

Certificate / Diplona / Degree/Honors)

1| Course Code CHGE-01P

2 | Course Title Chemistry Lab. Course-I
3 | Course Type GE

4

Pre-requisite (f, nny) As per Program

» Analyze mixtures for cations (NH,*, Pb*, etc.) & anions (CO;*, S%,
etc.) using HS or other methods.
> Perform titrimetric analysis (standardization, unknown conc.

. determination).
5 gzl:: ; fnl‘.;sc 2(‘821(])%. > Estinfate the concentration of acetic acid in vinegar (using NaOH),
alkali content in antacids (using HCI), and free alkali in
soaps/detergents.
> Utilize complexometric fitrations Jor calcium (Ca*), water hardness,
Fe*/Fe*, and Cu*-.

6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/T, raining
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 Topies (Course contents) Igg;iﬁz
Lab./Field | QUALITATIVE INORGANIC MIXTURE ANALYSIS: Inorganic mixture
Training/ | analysis containing up to four ionic species (two cations and two anions) using
Eéz;'; 'e':‘l::' HaS (hydrogen sulfide) or other appropriate methods (Excluded are interfering and
of Course | Insoluble salts)

Cations and anions that may be encountered include:
Cations: NH.*, Pb*, Bi**, Cu?, Cd*, Fe*/Fe*, AP’*, Co*, Ni*, Mn?*, Zn?*, Ba?,
Sr**, Ca?, Na* 30
Anions: CO»*, S*, SO4*, NOs~, CHsCOO-, CI-, Br, I, NO:, SOs*
(Spot tests may be used wherever feasible.)
TITRIMETRIC ANALYSIS
Standardize sodium hydroxide solution using a standard oxalic acid solution.
Determine the concentration of hydrochloric acid (HCI) solution using
standardized sodium hydroxide solution as an intermediate.

Qualitative Analysis (H»S method, Cations (NH, Pb*, etc.), Anions (COs*, S7, etc.), Titrimetric
{nalysis, Standardization (NaOH solution), Concentration Determination (HCl solution) N

Sighature of Convengt & Members (CBoS) : e
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Keywords




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

Textbooks Recommended:

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

Reference Books Recommended:

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

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

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

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

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

Education

Online Resources—
https://bit.ly/3B7tOQV
https://bit.ly/30V85ze
https://bit.ly/3BSWOIQ
https://bit.ly/3CIPXPS
https://bit.ly/30Ip9rZ
> https://bit.ly/3BPnwqc

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

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

VVVVYY

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

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

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

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

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

Exam (ESE): A. Perfo.rmed the Task based on lab. work -20 Marks |Course teacher
B. Spotting based on tools & technology (written) — 10 Marks | as per lab.
C. Viva-voce (based on principle/technology) - 05 Marks status
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CHVAC

Chemistry in Daily Life

Value Added Course(VAC)

As per Program

> To introduce the stu dents about carbohydrate, vitamins, drugs.

> To introduce the student about dairy product,beverages food additives,
artificial sweeteners, Jlavors, food colorants, paints, pigments, dyes elc.

5 | Course Lea rning > To make aware the students about air pollution, hydrological cycle,
OlllC(mlcs(C LO) composition of soil, fertilizers etc.

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

— day life.
6 edi ,
_;_ '(l:‘l cdit Value 2 Credits | Credit = 15 Hours -learning & Observation
otal 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

1

Da.liry Prpducts: Composition of milk and milk products. Analysis of fat content,
mincrals 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,
propionates, sorbates, disulphites.

Artificial sweeteners: spartame, saccharin, dulcin, sucralose and sodium cyclamate.
Flavors: Vanillin, alkyl esters (fruit flavours) and monosodium glutamate. Artificial
food colorants: Coal tar dyes and non-permitted colours and metallic salts. Analysis of
pesticide residues in food.

Paints & Pigments: White pigments (white lead, ZnO, lithopone, TiO2). Blue, red,
yellow and green pigments. Paints and distempers: Requirement of a good paint.
Emulsion, latex; luminescent paints. Fire retardant paints and enamels, lacquers.
Solvents and thinners for paints,

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

08

II

Air Pollution: Air pollutants, prevention and control, Greenhouse gases and acid rain.
Ozone hole and CFC’s. Photochemical smog and PAN. Catalytic converters for mobile
sources. Bhopal gas tragedy.
Hydrologic cycle, sources, criteria and standards of water quality - safe drinking water.
Public health significance and measurement of water quality parameters - (Colour,
turbidity, total solids, acidity, alkalinity, hardness, sulphate, fluoride, phosphate, nitrite,
nitrate, BOD and COD).

Water purification for drinking and industrial purposes. Toxic chemicals in the
ecnvironment. Detergents - pollution aspects, eutrophication. Pesticides and insecticides -
pollution aspects. Heavy metal pollution. Solid pollutants - treatment and disposal.,
Treatment_of Andustrial liquid wastes. Sewage and indystrial effluent treatment.

07
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Composition of soil -
macronutrients.

Urea and DAP.

inorganic and organic components in soil - micro and

N - 4y . ~ IS -y 3 e
Fertilizers: Classification of fertilizers - Straight  Fertilizers, Compound/Complex]
Fertilizers, Fertilizer Mixtures, Manufacture and general properties of fertilizer products -

Carbohydrates: Structure, function and Chemistry of some important mono and
disaccharides.

Vitamins: Classification and Nomenclature.Sources, deficiency diseases and .
structures of Vitamin Aj, Vitamin By, VitaminC, Vitamin D, Vitamin E & Vitamin
Ki.

Drugs: Classification and nomenclature.

Structure and function oft Analgesics —aspirin, paracetamol.

Anthelmentic drug:mebendazole.

Antiallergic drug: Chloropheneramine maleate.
Anlilu‘otics:PcniciIlinV.ChIoromycctin,Streptomycin.

Anti-infalmmatory agent: Oxypheno-butazone.

Antimalarials: Primazuine phosphate & Chloroquine.

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

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

08

IV

Chemical Thermodynamics: Concept of fugacity and free energy, Activity and )
activity coefficient, spontaneity of processes-entropy and free energy chapges.. Partial
molar quantities, colligative propertics, Le-Chatelier principle, phase equilibrium.
Enzyme catalyzed reactions.

Principles of Reactivity: Basis kinetic concepts, rates of simple and complex
chemical reactions, empirical rate equations.Temperature dependence of' rates and
activation parameters. Branched chain reactions — explosion limits. Oscillatory
reactions. . .
Chemical energy system and limitations, principles and applications of primary &
secondary batteries and fucl cell. Basics of solar energy, future energy storer.
acrospace materials. Problems of plastic waste management.Strategies for the
development of environment friendly polymers.

08

Keywords

ertilizers,Paint,pigment ,dyes.

Air pollution, carbohydrate,vitamins, LeChatteliar's law, Dairy product, artificial sweeteners.

M

s

o~ ‘/M
% T

Al de, ol Bt G
g2 . A




ngnatureojConvcner&Mcmbcrs (CBoS):

| PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:

I. Sharma, B. K. (1998). Introduction to Industrial Chemistry. Meerut: Goel Publishing.
2. Many, N. S., & Swamy, S. (1998). Foods: Facts and Principles (4th ed.). New Age
International.

3. Kar, A. (2022). Medicinal C hemistry. NEW AGE International Pvt Ltd
Reference books Recommended:

1. Drugs and Pharmaceutical Sciences Series. (Year). Marcel Dekker, Vol. II. New York: INC.

2. Atkins, P., & de Paula, J. (2002). Physical Chemistry (7th ed.). Oxford University Press.

3. Swaminathan, & Goswamy. (2001). Handbook on Fertilizer Technology (6th ed.). FAI
4. Finar, L. L. (Year). Organic Chemistry (Vol. 1&2).

3. Fired, J. R. (Year). Polymer Science and Technology. Prentice Hall.

Online Resources:

https://onlinecourses.swayam2.ac.in/nos2?2 sc23/preview

https://www.rescarchgate.net/publication/343585969 Chemistry_in Everyday Life
https://www.voutube.com/watch?v=P3p1C87gc0U

https://\vww .slideshare.net/sanjaijosephManesh/food-chemistrv-51688453

PART-D: Assessment and Evaluation

Suggested Continuous Evaluation Mecthods:
Maximum Marks: 50 Marks

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

Continuous Internal Test / Quiz-(2): 10,&10 Better me'\rks out of t.hetwo"l'est / t
InternalAssessment {Assignment/Seminar +Attendance- 05 Quiz+obtained marks in Assignmen
(CIA): otal Marks -15 shall be considered against 15 Marks
y Course Teacher)
End Semester Two section — A & B . _ ’
Exam (ESE): Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Short answer 'type- sx2 lOMl::rks
e ) Section B: Descriptive answer type gts.,1out of 2 from each unit-4x05=20Marks
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