11.1. Discipline Specifie Courses (DSC)

SEMESTER 1

11.1.1. Course Code: DSC1: ANALYTICAL CHEMISTRY1 (AC1)
Course Title: Basic Principles and Laboratory Operations

Total Credits: 04 (Credits: Theory-02, Practical-02)
(Total Lectures: Theory- 30, Practical-6i0)

Ohjectives: The objective of this course is to make students aware about the S1 Units,
concentration terms, various analytical methods, and safe usage of chemicals and its waste.
Lenrning Clutcomes:

By the end of the course, the students will be able to:

- I nderstand about S1 unis
= Learn use of analytical equipments

=  Know types of ermors in chemical analysis
Handle statistical tests of data
Enow safety with chemicals and waste.

Unit 1: Basic Concepls

AL S] Units
+ Definitions of the Seven Base Units
- Derived units
< Conversion between units
- Bignificant figures
B. Chemical concentrations
+ Mole, molar mass (calculations in grams and moles)
- Solutions and their concentrations
+ Molar concentration
- Analytical molarity
* Equilibrium molarity of a particular species
 Percent concentration
- Parts per million/billion {ppm, ppb)
»Wolume ratios for dilution procedures
¢ p-funciions,

{ Lectures: 5)
Umnit 2: Introduction to Analytical Chemistry and Analytical Methods
Genernl steps in chemical analysis
Intreduction to methods of detecting analyies
a) Physical
by Electromagnetic radiations
c) Electric charge.

{Lectures: 5)

Unit 3: Errors in Chemical Analysis

= Types of errors

& Accuracy and Precizion, Absolute and relative uncenainty, propagation of
uncertamiy

® The Gaussian distnbution

s Mean and standard deviation

= Confidence intervals

= Statistical tests of data (F rest test, O test for bad daa)

» Method of least squares

= Calibration curve

& Safety with chemicals and waste

{Lectures: 20)



PRACTICALS (Credits: 02, Laboratory Periods-6i)

Deseription, Use and Calibration of Commaon Laboratory Apparatus 1@ Glassware:
Volumetrie flasks, Burettes, Pipettes, Weighing bottles, Drying ovens.

2. Description, Use and Calibration of Common Laboratory Apparatus 11; Different types
of Funnels, Chromatographic columns, Chromatographic jars, Desiceators. Filter
crucibles, Rubber policeman.

3. Preparing Solutions: Standard solutions (acids and bases), primary standards and
secondary standards, and to find out their concentration by any suitable methods.

4, Determination of strength of given strong acid using strong base velumetrically

3. Estimation of sodium carbonate by titrating with hydrochloric acid.

6. Use and maintenance of pH meter, Determination of pH of given dilute solutions of
shampoos, soaps, fruit juices and different soft drinks,

7. Determination of cell constant of a conductometric cell usmg standard KO solutions,

8, Tocheck the conductivity of varous water samples (Collect at least four samples).

REFERENCES:

Higson, 5. P (20033, Analyvtical Chemistry, Oxford University Press,

Skoow, [0AC; West, DML (2003), Fundamentals of Analytical Chemistry, Brooks/Cole,
Christinn, G, DU 2004 ), Analytical Chemistry, 6th Edition, John Wiley & Sons, Mew
Work.

Fifield, F.W.; Kealev, D, (2000), Principles and Practice of Analytical Chemistry,
Wiley.

Harris, [ C, (2007}, Exploring Chemical Analysis, W.H. Freeman and Co,

Additional References

Day. R. A Underwood, A. L. (1991), Quantitative Analysis, Prentice Hall of India,
Gordus, A, AL (1985), Schaum's Outline of Analytical Chemistry, Tala MeGraw-Hill.
Dean 1. AL (1997, Analytical Chemistry Handbook, MeGraw Hill.

Jeffery, G.H.; Bassen, 1.; Mendham, 1.; Denney, RB.C. (1989), Vogel's Textbook of
Cuantitative Chemical Analysis, lohn Wiley and Sons,

Teaching Learning Process:

Conventional chalk and board teaching

Wisit chemical industries’ Drug industries to get information about the various
instruments used in industries

ICT enabled classes

Power point presentations

Interactive sessions

To get recent information through the internet.

Assessment Methods:

o Class Tests at Periodic Intervals,
=  Wntten assignment (=) / Presentation by individual studenis
o [End semester University Theory and Practical Examination

Keywords: 51 Units, Concentrations terms, Analytical methods, Laboratory operations,
Electromagnetic radiation, Statistical methods, Errors,



11.1.2. Course Code: DSC2: CHEMISTRY-1 (C1)

Course Title: Fundamentals of Organic Chemistry, Stereochemistry and
Hydrocarbons

Total Credits: 04 {Credits: Theory-02, Practical-02)
(Total Lectures: Theory- 30, Practical-60)

Objectives: The course 15 infused with the recapitulation of findamentals of organic chemistry
and visnahzimg the orgame molecules m a three-dimensional space. To establish the
applications of these concepts deferent class of mechamism meluded. The constitution of the
course strongly aids in the paramount learming of the concepts and their applications,

Learning Outcomes:
By the end of the course, the stdents will be able to

* Understand amd explain the differential behaviowr of orgamie compounds based on
fundamental concepts learnt.
Understand the stereochemistry of aliphatic and aromatie hydrocarbons

Formulate the mechanism of organic reactions by recalling and comrelatmg the
fimdamental properties of the reactants invalved,

o Leamn amd identify many orgame reaction mechamisims including electrophilic addition,
nueleophibic addition, nueleophilic substitution, and electrophilic substiution,

*  Understand the mechanism of reactions of hvdrocarbons

Unit I: Fundamentals of Organic Chemistry

Introduction to carbon compounds, an overview of Fundamentals (Electronic displacement-
Inductive effect, Resonance effect. Hypercomjugation, Electromeric Effect). Reactive
mtermediates amd thewr stability: carbocations, free radicals, carbamons, benzyne, carbene.

Acidity and basieity in carbon compounds {comparison of carboxylic acids, aleohols, phenols,
primary, secondary and lertiary aliphatic amines, anilme and its derivative.

{Lectures: 05)
Unit 1I: Stereochemistry

Types of projection fornmlas of carbon compound - Flying Wedge Formula, Newmann,
Sawhorse and Fischer representations and their imterconversion

Stereoisomerism: the concept of chivality (upto two carbon atoms), Configurational Tsomerismn:
geometrical and optical isomerism: enantiomerism, diastereomerism and meso compounds).
Threo and erythro: I¥ and L: cis-trans nomenclature; CIP Bules: B/ S (for upto 2 chiral carbon
atoms) and E / Z nomenclature ( for upto two C=C systems).
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Conformational isomerism with respect o ethane, butane and cyclohexane.
{Lectures:0T)
Unit IIT: Aliphatic Hydrocarbons

Functional group appreach for the following reactions: preparations, physical propenty &
chemical reactions to be studied with the mechanism m context to their shucture,

Alkanes: Preparation: catalytic hydrogenation, Wurtz reaction, Kolbe's synthesis, Grignard
reagent. Reactions: Free radical substitution: Halogenation.

Alkenes:  Prepamation: Elimination  reactions:  Dehydration of alechols  and
dehvdrohalogenation of alkyl balides (Saytzeff's mule); cis alkenes (Partial catalytic
hydrogenation) and trans alkenes (Birch reduction). Reactions: cis-addition {(alk. KMnO4) and
trans-addition (bromine), the addition of HX (Markownikoff's and anti-Markowinkoff s
addition). Hydration, Ozonolysis, oxymecurahon - demercaration, Hvdroboration oxadation.

Alkynes: Prepamation: Acetylene from CaC: and conversion mto higher alkynes; by
dehalogenation of tetrahalides and dehydrobalogemation of vicmal-dihalides. Reactions:
formation of metal acerylides and acidity of alkynes, the addiion of bromme and alkaline
EMnOy, czonolvsais and oxidabon with hot alk, EMnoOy Hydmtion e form carbonyl
compounds

(Lectures:12)
Unit IV: Aromatic Hydrocarbons
Aromaticity: benrenoids and Hiickel's mule. Structure and aromatic character of benzene.
Preparation: methods of preparation of benzene from phenol, benzoic acid. acetylene and
benene sulphome acid. Reactions: electroplilic substitution reactions in benzene citing
examples of nitration, halegenation, sulphonation and Friedel-Craft's alkvlahon and acylation
with emphasis on carbocationic rearrangement, side-cham oxidation of alkylbenzenes,
(Lectures: 06)
PRACTICALS (Credits: 02; Laboratory Periods: 60)
. Punfication of organic compounds by crystallization using the following solvents:
. Waler
Ir. Alcohol
¢. Water + Alcohol
2. Determination of the melting points of organic compounds using Kjeldahl method and
electrically heated melting point apparatus.
3. Tosmdy the effecr of impurities on the melting point

4. Toidentify the orgame componnds using mixed melting point expermment, (fentifi: at
Teast two arganic compounds).
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5. Determination of boiling point of liquid organic compounds using both distillabon and
capillary method.

6. Detection of extra elements present in an orgamic compounds (Lp fo fwe exera
elemenis).

7. Organic Preparations:
a. Brommation of acetambide’ phenol
b Nitration of mitrobenzene and bromobenzene

REFERENCES:

Theory:

Sykes, P(2005), A Guide Book to Mechamism i Organic Chemistry, Onent Longman.
Elicl, E. L. (2000), Stereochemstry of Carbon Componnds, Tata MeGraw Hill.

e Momison, B N Boyd, RN (2010) Organie Chemistry, Dorling Kindersley (India)
Pvt. Lid. (Pearson Education), 7" Edition,

+« Bahl, A Bahl, B. S, (2012), Advanced Organic Chemistry, S, Chand

Practical:

e Furmss, B.S. Hamaford, AL, Smith, PW.G.; Tachell, AR, (2012), Vogel's Texthook
of Practical Organie Chemistry, Pearson

o  Mann, F.G.; Saunders, B.C.(2009), Practical Orgame Chemistry, Pearson Education.

# Dhingra, 5; Abluwalia VK, (2017), Advanced Experimental Organic Chemistry,
Manakin Press.

Teaching Learning Process:

o  Conventional chalk and board teaching

o (Class interactions and discussions

o Power point presentation on unportant topics,

¢  Teaching Leaming process is largely student focused

Assessment Methods:

¢ Presentations by Individual Student! Group of Students

o (Class Tests at Penodic Intervals.

e Wiitten assigrment(s)

e  FEnd semester Umiversity Theory Examination Presentations by Individual Student!
Group of Students

Keywords: Clurality, Aromaticity, Alkanes, Alkenes, Alkvoes.

Undergraduste Progranune in B.5¢, Analytical Chemistry Pape 33 of 130 University of Dalhi



