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

COURSE CURRICULUM

PART-A: Introduction

Pre-requisiteif,any) -

Program: Bachelor in Science Semester - IV Session: 2024-2025
Di; loma/Degree/Honors)

1| Course Code CHSC-04T

2 | Course Title ORGANIC AND PHYSICAL CHEMISTRY-I

3 | Course Type DSC

4

Course Learning.

organic chemistry.

Jactors and applications

> Master the synth esis, properties, and reactivity of various functional
groups and apply this knowledge to understand their significance in

> Employ the principles of chemical/ionic equilibria, their influencing

Outcomes(CLO) > Interpret phase diagrams for one and Iwo-component systems,
determine degrees of Jreedom, and identify the triple point.
> Master the principles and applications of liquid-liquid mixtures using
Raoult's law, Henry's law, and Nernst distribution law. '
6 | Credit Value 3 Credits | Credit = 15 Hours -learning & Observation
7 | Total Marks Max.Marks: 100 | Min Passing Marks:40

PART -B: Content of the Course

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

Unit

Topics(Course contents)

No.of
Period

I

A. Halides (5 hrs)

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

(ii) Aryl Halides: Chlorobenzene: Preparation by aromatic halogenation and Sandmeyer
reaction. Aromatic nucleophilic substitution involving Benzyne Mechanism: KNH2/NH3
(or NaNH2/NH3). Reactivity and Relative strength of C-Halogen bond in alkyl and aryl
'Vinyl halides.

B. Alcohols & Phenols (7hrs)

(i)Alcohols

(a)Monohydric-nomenclature, methods of formation, Properties & chemical reactions
distinction between primary, secondary & tertiary alcohols.

(b)Dihydric alcohols: Nomenclature, methods of formation of ethylene glycol (from
ethylene, epoxide, ethylene dibromide and ethylene diamine). Chemical reactions ofl
vicinal glycols: with carbonyl compounds, dehydration, oxidative cleavage with
Pb(OAc)4 and HIO4 and Pinacol-Pinacolone rearrangement (with mechanism).

(©) Trihydric alcohols: Nomenclature and methods of formation (from hydrolysis of fats
and oils, propene and acrolein), chemical reactions of glycerol (with PCI5, HI, oxidation,
and dehydration) and uses/applications.

(ii)Phenols

Nomenclature and methods of formation, physical properties, and acidic character.
Resonance stabilization of phenoxide ion. Comparative acidic strength of alcohols and
phenols. Electrophilic aromatic substitution, acetylation, and carboxylation. Mechanism

of Fries rearrangement, Claisen rearrangement, and Reimer-Tiemann reaction,

12
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Il |Aldehydes/Ketones and acid/its derivatives

A. Aldehydes and Ketones (6 hrs)

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

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

B. Acid & its derivatives (5 hrs) 11
(i) Carboxylic Acids
Nomenclature, structure, physical properties, acidity of carboxylic acids, effect of
substituent on acid strength, method of preparation and chemical reaction. Hell-Volhard
—Zeilinsky (HVZ) reaction, Reduction of carboxylic acids, Mechanism of]
decarboxylation. Di carboxylic acids: - Methods of formation and chemical reactions,
effect of heat and Dehydrating agents.

(ii) Carboxylic Acid Derivatives

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

IIT [Equilibrium

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

B. Ionic Equilibria (5 Hrs)

[onization of acids and bases, Strong and weak electrolytes, degree of ionization,
ionization constant and ionic product of water. Ionization of weak acids and bases, pH
scale, common ion effect and solubility product (with illustrative examples), Saltf 11
hydrolysis - calculation of hydrolysis constant and degree of hydrolysis for salt of strong
acid and weak base, Buffer solutions — Introduction, Henderson-Hasselbalch equations
for acidic and basic buffer.

(C). Phase Equilibrium (3 hrs) ,
(A)Gibbs phase (no derivation), phase, component and degree of freedom, Application of
phase rule to one component system (water system and Sulphur systems), Reduced phase
rule. Application of phase rule to two component systems: Pb-Ag system. Congruent-
Ferric chloride system.

IV Photochemistry and liquid-liquid mixtures

A) Photochemistry (8 hrs)

[nteraction of radiation with matter, difference between thermal and photochemical
reactions, Laws governing absorption of li ght, laws of photochemistry, Jablonski diagram
depicting various processes, quantum yield, determination of quantum yield of reactions,
reasons for low and high quantum yields. Some examples of photochemical reactions
(e.g. Photochemical decomposition of Hydrogen iodide, Photosynthesis of HBr from H 1
and Brz and photosynthesis of HCI from H; and Clz). Photosensitization and Quenching,
Photosensitized reactions.

B)Liquid-Liquid mixtures(3 hrs)

[deal liquid mixtures, Raoult’s law of ideal solutions, Henry’s law and its applications, Nernst
distribution law, limitations, and applications (association and dissociation - No derivation).

Halides (alkyl & aryl halides), Alcohols, Phenols, Aldehydes & Ketones, Carboxylic acids &
Keywords their derivatives, Equilibrium ( Chemical, Ionic, and Phase equilibria), Photochemistry, Liquid-
liquid mixtures.
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Signature of Convener & Members (CBoS) :

PART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
1. Bahl, A. (2010). Advanced organic chemistry. S. Chand publishing.
2. Singh, J & Yadav, L. D. S. (2016) Advanced organic chemistry. Pragati Prakashan Meerut.
3. Puri L. B., Sharma, L. R., & Pathania, M. S. (2013). Principles of physical chemistry. Vishal
Publishing Co.
4. Kapoor, K. L. (2019). A Textbook of Physical Chemistry, T, hermodynamics and Chemical
Equilibrium (SI Units) - Vol. 2, 6th Edition.

Reference Books recommended-

1. Boyd, R. N., & Morrison, R. T. (1983). Organic Chemistry: (uden title). Allyn and Bacon.

2. Physical Chemistry

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

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

Online Resources—

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

https://ncert.nic.in/ncerts/l/lech202.pdf

https://unacademv.com/content/wp-content/uploads/sites/2/2022/10/30.-Aldehvdes-

Ketones—and-Carboxvlic-Acid.pdf

https://egvankosh.ac.in/bitstream/123456789/68232/3/U nit-3.pdf

https://magadhmahilacollege.ors/wp-

content/uploads/2020/04/ph0t0chemistrv and jablonski diagram M.sc II Sem.pdf

Online Resources—

VV VYVVY

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

PART -D: Assessment and Evaluation

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

End Semester Exam(ESE): 70 Marks

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

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

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

End Semester Two section — A & B

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

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

DEPARTMENT OF CHEMISTRY
COURSE CURRICULUM

PART-A: Introduction

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

Semester - IV Session: 2024-2025

L] Course Code CHSC-04P

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

4 Pre-requisiteif, any) As per Program

5 | Course Learning.
Outcomes(CLO)

preparation of sodium extract and detection of elements.
> Identify functional 8roups and prepare derivatives.

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

» Understand the fundamentals of organic compounds analysis including

» Determine the pH of various samples like water/acid/base/soil etc.
> Apply the concepts of phase equilibria to determine critical solution

6 | Credit Value

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

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

PART -B: Content of the Course

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

Module

Topics (Course contents)

No. of
Periods

Lab./Field
Training/
Experiment
Contents
of Course

Organic Analysis

Systematic identification of organic compounds:

@. Test for aliphatic and aromatic nature of substances.

b. Test for saturation and unsaturation.

c. Detection of elements (N, S, and halogens) in organic compounds.

d. Identification of functional groups:

i) Carboxylic acids ii) Phenols iii) Aldehydes iv) Ketones, v) Esters vi)

Carbohydrates vii) Amines viii) Amides, ix) Halogen compounds

e. Determination of melting and boiling points.

f. Preparation of solid derivatives.

pH determination

Determination of pH of soil, water.

To measure the pH of various solutions using pH indicators and pH meter.

To determine the value of Ka for an unknown acid.

To prepare and study the properties of buffer solutions.

Phase Equilibrium:

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

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

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

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

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

benzophenone system) by cooling curve method.

Nernst Distribution Law

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

2) To determine the partition coefficient of benzoic acid between water and benzene.

30
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r ) To determine the equilibrium constant of the reaction, KI + I, = KI5 by distribution _*’
method.

Organic analysis, Aromatic/Aliphatic compounds, Saturated/unsaturated compounds, Element
Keywords detection, Functional groups, Derivatives for functional groups, pH, Phase equilibria, Nernst
istribution law.

Signature of Convener & Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
1. Sahu, D. P.& Bapat, K. N. (2022) Unified Practical Chemistry, Navbodh Prakashan,
2. Yadav, J. B. (2006). Advanced Practical Physical Chemistry. Krishna Prakashan Media.
3. Pandey, O. P., Bajpai, D. N., Giri, S. (2010). Practical Chemistry. S. Chand Publisher-.

Reference Books Recommended:

1. Moudgil, H. K. (201 0). Textbook of Physical Chemistry. PHI Learning Pvt. Ltd.

2. Adamson, A. (201 2). 4 Textbook Of Physical Chemistry. Elsevier.

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

4. Leonard. J, Lygo. B & Procter, G. (2013). Advanced Organic Practical Chemistry, CRC Press.

Online Resources—

e-Resources / e-books and e-learning portals
https://facultv.ksu.edu.sa/sites/default/ﬁles/vogel -
_Dpractical organic_chemistry 5th edition.pdf
https://tech.chemist docs.com/Books/Ph sical/Advanced-Ph
&periments-bv-J—N-Gurtu-&—Amit-Gurtu.pdf
https://bvius.com/chemistrv/conductometric-titration/
https://chem.libretexts.org/Courses/Universitv of California Davis/Chem 4B Lab%3A Ge
neral Chemistry for Majors 1I/1%3A Thermochemistry (Experiment)
https://www.ulm.edu/chemistrv/courses/manuals/chem1010/exneriment 10.pdf
https://www.masterieeclasses.com/wp-content/uploads/2019/02/11.Practical—0rganic-
ChemistryTheory.pdf
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Online Resources—

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

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment(CIA): 15 Marks

End Semester Exam(ESE): 35 Marks

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

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

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

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

Exam (ESE): J. Performed the Task based on lab. work - 20 Marks | Course teacher
K. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
L. Viva-voce (based on principle/technglogy) - 05 Marks

N
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