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B.Sc. I Year Chemistry Syllabus

CBCS Annual Pattern
From Academic Year 2021-2022

Paper I
o Part A Introduction
Program- Class-B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject - Chemistry =
Course Code S1-CHEMIT s
Course Title Fundamentals of Chemistry( Paper I) ]
Course Type Core Course
Pre-requisite (if | To study this course our students must have had the subject
any) Chemistry in class +2 or equivalent.
Course Learning | By the end of this course students will learn the following aspects
Outcomes of Chemistry:
(CLO)

1. Ancient Indian chemical techniques.

2. Various theories and principles applied to reveal atomic
structure.

Significance of quantum numbers.

Concept of periodic properties of elements.

Theories related to chemical bonding.

Acid-base concept. ph, buffer.

Factors responsible for reactivity of organic molecules.
Basics and mechanism of chemical Kinetics.

Properties of electrolytes.

S0 208 =<k @ 1A ohe Jd

Credit Value 4

Total Marks Maximum Marks: CCE-25, Minimum Passing Marks: 33
University Exam (UE)- 75

Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week):
L-T-P:60-0-30

Unit | Topic No. of
lectures |
. : 2 : e S o
1 (a)Chemical techniques in ancient India: General Introduction 2+4

(b) Contribution of ancient Indian scientists in chemistry e.g. metallurgy, dyes,
pigments, cosmetics, Ayurveda, Charak Sanhita.

Atomic Structure:

(i) Review of Bohr’s theory and its limitations. Atomic spectrum of Hydrogen.
Dual nature of particles and waves, de Broglie’s equation, Heisenberg’s

Sl !



Uncertainty 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, Aufbau principle and its limitations, Variation of orbital
energy with atomic number.

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.

Keywords/Tags :  Metallurgy, Dyes, Cosmelics, Charak Sanhita Hydrogen
spectrum, Hund'’s rule, Aufbau principle.

Elementary idea of the following properties of the elements with | 6

reference to s & p-block elements in periodic table.

e Effective nuclear number (EAN). shielding or screening effect,
Slater rules. variation of effective nuclear charge in periodic table.

e Atomic radii (van der Waals)

e Jonic and crystal radii.

e Covalent radii (octahedral and tetrahedral)

Detailed discussion of the following properties of the elements, with

reference to s & p-blocks.

e JIonization energy- Successive ionization energy and factors
affecting ionization energy. Applications of ionization energy.

e Electronegativity- Pauling’s/ Mulliken’s electronegativity scales.
Variation of electronegativity with bond order. partial charge,
hybridization.

Keywords/Tags : EAN, Atomic radii, lonic Radii, Crystal Radii,
lonization Energy.
Chemical Bonding 20

i. Tonic Bonding: General characteristics of ionic bonding.

lonic bonding &Energy: lattice & solvation energies and their
importance in the context of stability and solubility of ionic
compounds.

Statement of Born-Landé equation for calculation of lattice energy,
Madelung constant, Born-Haber cycle and its applications. Covalent
character in ionic compounds, polarizing power and polarizability.
Fajan’s rules.

ii. Covalent bonding: Lewis structure, Valence Bond theory (Heitler-
London approach).

Hybridization- Concept. types (SP, SP?, SP*, dSP*,d’SP*)with suitable
examples of inorganic and organic molecules

lonic character in covalent compounds- dipole moment and percentage
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ionic character.

Valence shell electron pair repulsion theory (VSEPR) theory:
Assumptions, need of theory, application of theory to explain
geometries or shapes of some inorganic molecules and ions on the
basis of VSEPR and hybridization with suitable examples of linear,
trigonal planar, square planar, tetrahedral, trigonal bipyramidal and
octahedral arrangements such as: NH;, H,O. SF,. CIF;. PCls, SFq.
ClFs, X€F4.

Molecular orbital (MO) concept of bonding

The approximations of the theory. Linear combination of atomic orbitals
(LCAO) (elementary pictorial approach)

Rules for the LCAO method. bonding and antibonding MOs.
Characteristics for s-s, s-p and p-p combinations of atomic orbitals,
nonbonding combination of orbitals.

MO diagrams of homonuclear diatomic molecules: H,; Lis; Be,, B,, C,,
N,. O,, F,, and their ions.

Molecular orbitals of heteronuclear diatomic molecules: CO. NO, CN.
HE.

Bond parameters:

Definition and factors affecting - bond orders. bond lengths, bond
angles.

Keywords/Tags :lonic Bonding, Covalent Bonding, Hybridization,
VSEPR Theory, LCAO, MO Diagrams, Bond Parameters

Acid-Base concept Fo o i
Arrhenius concept, Bronsted-Lowry’s concept, conjugate acids and bases.
relative strength of acids, Lewis concept.pH, buffer solutions.Acid-base

neutralisation curves, Handerson equation.

Strength of organic acids and bases: Comparative study with emphasis on
factors affecting pK values.

Indicator, choice of indicators.

Keywords/Tags : Acid-Base Concept, Bronsted-Lowry’s Concept,
Conjugate Acids And Bases, pH, Buffer Solution, Indicator.

(a) Fundamentals of Organic Chemistry 12
Structure, shape and reactivity of organic molecules:

Physical Effects. Electronic Displacements: Inductive Effect, Electromeric
Effect, Resonance and Hyperconjugation.

Cleavage of Bonds: Homolysis and Heterolysis.

Reactive Intermediates: Carbocations, Carbanions and free radicals.
Nucleophiles and electrophiles.

(b) Stereochemistry of Organic compounds:

Concept of isomerism.

Geometrical isomerism:

Determination of configuration of geometric isomers. E & Z system of
nomenclature, geometric isomerism in oximes and alicyclic compounds.

G - .



Optical isomerism:

Elements of symmetry, molecular chirality, enantiomers& their
properties, stereogeniccentre, optical activity of enantiomers. Concept of
chirality (up to two carbon atoms): chiral and achiral molecules with two
stereogeniccentres, diastereomers, threo and erythroisomers, meso
isomer, resolution of enantiomers, inversion, retention and racemization.
Relative and absolute configuration, sequence rules, D & L and R & S
systems of nomenclature.

Conformations and Conformational analysis

Conformationsof ethane, butane and cyclohexane. Interconversion of Wedge
Formula, Newman, Sawhorse and Fischer representations.

Keywords/Tags :Electronic Displacements, Nucleophiles, Electrophiles,
Isomerism, Molecular Chirality, FEnantiomers, Sequence Rules,
Conformation

6 Chemical Kinetics: 12

Rate of reaction, Definition and difference of order and molecularity.
Derivation of rate constants for first, second, third and zero order
reactions and examples. Derivation for half-life period. Methods to
determine the order of reactions. Effect of temperature on rate of
reaction, Arrhenius equation, concept of activation energy.

Ionic Equilibria:

Strong, moderate and weak electrolytes, degree of ionization, factors affecting
degree of ionization, ionization constant and ionic product of water. Common
ion effect. Salt hydrolysis-calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts. Solubility and solubility product of
sparingly soluble salts — applications of solubility product.

Keywords/Tags: Order Of Reaction, Molecularity Of Reaction,
Arrhenius Equation, Activation Energy, Electrolytes, Salt Hydrolysis,
Solubility Product.

Part C -Learning resources

Text Books, Reference Books, Other Resources

Text Books:

[a—

Lee, J.D., Concise Inorganic Chemistry, ELBS, 1991.

2. Khera, H.C., Gurtu, J.N., Singh, J., Chemistry For B.Sc. Ist Year, Pragati
prakashan.

3. Bariyar, A. & Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna
Educational Publishers Year: 2019,

4. Puri, B. R., Pathania, M.S., Sharma, L. R., Principles of Physical Chemistry. Vishal

Publishing Co. 2020.

5. Gurtu, J. N.,Gurtu A., Advanced Physical Chemistry. Pragati Prakashan, Meerut.
ISBN: 9789386633347, 9386633345: Edition: IV, 2017
6. Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962.

7. Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.




8. Kalsi, P. S., Stereochemistry Conformation and Mechanism. New Age
International, 2005.

9. Finar, LL., Organic Chemistry (Vol. I & 11). E.L.B.S.

10. Morrison, R.T. & Boyd, R.N.. Organic Chemistry, Pearson, 2010.

11. Clayden, J., Greeves, N., Warren, S..Wothers. P.. Organic Chemistry, Oxford
University Press, 2" Edition, 2012,

12. Atkins’ Physical Chemistry, 10™ Edition, Oxford University Press, 2014

Reference Books:
Reference Books:

I. Prakash, S., Founders of Sciences in Ancient India, published by The Research
Institute of Ancient Scientific Studies, New Delhi. 1965 (OCoLC)594302452.

2. Acharya Prafulla Chandra Ray - A Collection of Writings, Volume IIIA : A History
of Hindu Chemistry (Volume-I), Editor : Prof. Anil Bhattacharyya, Publisher :
University of Calcutta. . Online information:
https://www.caluniv.ac.in/news/APCR%20Publication/acharya-prafulla.html

3. Chemistry in India, in Traditions & Practices of India, Textbook for Class X].
Module 2, Central Board of Secondary Education.

4. Subbarayappa. B.V.,Chemistry and Chemical Techniques in India, Centre for
Studies in Civilizations, 2004, ISBN 818758601X.

5. Huheey, J.E., Keiter, E.A., Keiter, R.L. &Medhi. O.K.. [norganic
Chemistry:Principles of Structure and Reactivity, Pearson Education India. 2006.

6. Douglas, B.E., McDaniel, D.H. & Alexander. J.J.. Concepts and Models in
InorganicChemistry, John Wiley & Sons, 1994,

7. Graham Solomon, T.W., Fryhle, C.B. &Dnyder, S.A. Organic Chemistry,
JohnWiley & Sons. 12th Edition, 2016.

8. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning
India Edition, 2013.

9. Sykes, P., A Guidebook to Mechanism in Organic Chemistry, Orient Longman.
New Delhi (1988).

10. Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007)

Suggested equivalent online courses:
(all URLs accessed in May 2021)

e MOOC: https://alison.com/course/fundamentals-of-chemistry
e NPTEL: https://nptel.ac.in/courses/104/106/104106119/ :
https://nptel.ac.in/courses/104/101/104101121/

e MIT: https://ocw.mit.edu/courses/chemistry/’S-l2-organic-chemistrv—i-spring-
2005/syllabus/

Web sources
(all URLs accessed in May 2021)

https://www.sydnev.edu.au/science/chemistrv/«;zeorge/l 108/ShapesOfMolecules.pdf
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https://artsandculture.google.com/exhibit/rasashala-ancient-indian-alchemical-lab-national -

council-of-science-museums/KwJCaP1RF0Oy-K(Q?hl=en

http://sanskrit.uohvyd.ac.in/events-new/Ancient-Indian-chemistrv.pdf

https://insa.nic.in/writereaddata/UplLoadedFiles/[JHS/Vol01 1 1 PRay.pdf

https://asi.nic.in/Ancient India/Ancient India Volume 9/article 8.pdf

https://ddceutkal.ac.in/Svllabus/MA history/paper 23.pdf

https://vvm.org.in/study material/ENG%20-

%20Indian%20Contributions%20t0%20Science.pdf

https://www.pgurus.com/chemistry-in-ancient-india/

https://en.wikipedia.org/wiki/History of chemistry

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods: Continuous Internal Evaluation marks
Shall be Based on Allotted Assignment and Class Tests. The marks shall be as

follows:

Assessment and presentation of assignment 04
Class Test-I1 (Objective Questions) 04
Class Test-II (Descriptive Questions) 04
Class Test-1 (Objective Questions) 04
Class Test-II (Descriptive Questions) 04

Overall performance throughout the Year (includes Attendance, Behaviour, 05
Discipline, Participation in Different Activities)

Total r
Elaboration: Assessment Theory
External Assessment .
Theory Section A 3 Very short question (50 words each) 03 X03=09
Paper Section B 4 short question (200 words each) 04X 09=36
Section C 4 Long question (500 words each) 02X 15=30
Total 75
Grand Total 100
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PRACTICAL

Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject —Chemistry
Course Code S1-CHEMI1P £
Course Title Qualitative & Quantitative Chemical analysis / PQRor 7} ]
Course Type Core Course

Course Learning | By the end of this course students will learn the following aépects

Outcomes (CLO) | of Laboratory exercises'in Chemistry:

experiments in laboratory
2. Qualitative inorganic analysis

b

compounds
Techniques of pH measurements
6. Preparation of buffer solutions

U

1. Importance of chemical safety and lab safety while performing

Elemental analysis of organic compounds (non-instrumental)
4. Qualitative identification of functional group of organic

Credit Value 2 |
Total Marks Maximum Marks: Minimum Passing Marks: 33
University Exam (UE)-75,
CCE-25 ey

External Assessment

Marks

Experiments to be performed in laboratory

50

Qualitative inorganic analysis 20 Marks
Identification of simple inorganic mixture (5 radicals) with two/three acidic
and two/three basic radicals (including typical combinations), special
emphasis on learning theoretical concepts of strong, moderate and weak
electrolytes, ionic product, common ion effect. Solubility and solubility product.
Qualitative organic analysis 7+8 Marks
1. Detection of hetero-elements (N, S, Cl. Br, I) in organic compounds
2. Functional group tests for alcohol. aldehyde, carboxylic acid.
carbohydrate, phenols, nitro, amine and amide.
Quantitative analysis of acid, alkali and buffer solutions 15 Marks

Ionic Equilibria

1. Measurement of pH of different solutions of acids and alkalies using pH-
meter (may use aerated drinks. fruit juices, shampoos and soaps)

Note-use dilute solutions of soaps and shampoos to prevent damage to the




glass electrode. | i : W -

2. Measurement of the pH of buffer solutions and comparison of the values
with theoretical values.

3. Preparation of buffer solutions and determination of their pH and buffer
capacity:

(i) Sodium acetate-acetic acid
(i) Ammonium chloride-ammonium hydroxide

Part C -Learning resources

Text Books, Reference Books, Other Resources

Text Books:

1. Goswami A.K.. Mehta, A., Khanam Rehana, O.R.S.. UGC Practical Chemistry

VOL. I, Pragati Prakashan, 2015

Goyal, S., B.Sc. Chemistry Practical, Krishna Publication, 2017.

Vogel, AL, A Textbook of Quantitative Inorganic Analysis, ELBS.

Svehla, G.. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.

Mendham, J., Vogel’s Quantitative Chemical Analysis, Pearson, 2009.

Vogel, AL, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith. P.W.G..

Textbook of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

7. Mann, F.G.,& Saunders, B.C., Practical Organic Chemistry, Pearson Education
(2009).

8. Khosla, B. D., Garg, V. C..& Gulati, A.. Senior Practical Physical Chemistry.
R.Chand & Co.: New Delhi (2011).

e’ s L b

References:

9. Mann, F.G. & Saunders, B.C., Practical Organic Chemistry Orient-Longman,
1960.

10. Furniss, B.S., Hannaford, A.J., Smith, P.W.G., Tatchell, A.R., Practical Organic
Chemistry, 5th Ed., Pearson (2012)

I'l. Ahluwalia, V.K., &Aggarwal, R., Comprehensive Practical Organic Chemistry:
Preparation and Quantitative Analysis, University Press (2000).

12. Prof. Robert H. Hill Jr., David C. Finster, Laboratory Safety for Chemistry
Students, 2nd Edition Wiley ISBN: 978-1-119-02766-9 May 2016

13. Prudent Practices in the Laboratory: Handling and Management of Chemical
Hazards, Updated Version, ISBN 978-0-309-13864-2 | DOI 10.17226/12654. The
National Academies Press, Washington D.C.

Suggestive digital platforms web links: https://nptel.ac.in/courses/104/105/104105102/

G




Suggested equivalent online courses:

e B

o

10.

11.
12.

https://www.youtube.com/watch?v=Ehyem WlluXQ
http.//amrita.olabs.edu.in/?sub=73&brch=7&sim=318&cnt=1
http.//amrita.olabs.edu.in/?sub=73&brch=7&sim=180&cnt=1
http://www.rbmcollege.ac.in/sites/default/ﬁles/ﬁles/reading%ZOmaterial/inor&ni
¢-qualitative-analysis.pdf
https://courses.lumenlearning.com/boundless-chemistrv/chapter/qgalitative-
chemical-analysis/

https://chem.libretexts.org/Bookshelves/Analytical Chemistry/Supplemental Mo [
dules (Analytical Chemistry)/Qualitative Analysis
https://courses.lumenlearning.com/boundless-chemistry/chapter/buffer-
solutions/

https://bio.libretexts.org/Bookshelves/Biotechnology/LLab Manual%3A Introduc |
tion to Biotechnology/01%3A Techniques/1.07%3A pH and Buffers '
https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/Wet L.
ab_Experiments/General Chemistry Labs/Online Chemistry Lab Manual/Che
m_12 Experiments/05%3A pH Measurement and Its Applications (Experime
nt)

https://www.mt.com/mt_ext files/Editorial/Generic/1/Guides to Electrochemica
I_Analysis 0x000248ff00025¢9200093c4a files/guideph.pdf
https://web.cortland.edu/sternfeld/ph.pdf

http://webhost.bridgew.edu/c2king/ CHEM142/Lab/7 Buffers%20and%20Prope

rties.pdf
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Ma
Assessment rks
Class Interaction 10 Viva Voce on 15
Chemical and Lab Safety Practical
1. Toxicity of the compounds used in chemistry
laboratory. ;
2. Safety symbol on labels of pack of chemicals J
and its meaning ?
3. What is MSDS sheets? Find out MSDS sheets of
some hazardous chemicals (K,Cr;05. Benzene,
cadmium nitrate, sodium metal, etc.)
4. Precautions in handling and storage of hazardous
substances like concentrated acids, ammonia,
organic solvents, etc.
Note: description to be written in practical record.
Attendance 5 Practical Record 10
File ‘
Assignments (Charts/ Model Seminar / Rural Service/ 10 Table work / 50
Technology Dissemination/ Report of Excursion/ Lab Experiments
Visits/ Survey / Industrial visit) |
TOTAL 25 75 |
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B.Sc. I Year Chemistry Syllabus

CBCS Annual Pattern

From Academic Year 2021-2022

Paper I1
ST L Part A Introduction
Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject - Chemistry
Course Code S1-CHEM2T e
Course Title Analytical Chemistry (Paper II)
Course Type Core Course
Pre-requisite (if | To study this course students must have had the subject Chemistry
any) in class +2 or equivalent.
Course Learning | By the end of this course students will learn the following aspects
Outcomes of Chemistry:
(CLO)
1. Basic concepts of Mathematics for Chemists.
2 Fundamentals of analytical chemistry and steps involved in |
analysis.
3. Basic knowledge of Computer for chemists.
4. Basic Concepts of Chemical equilibrium.
5. Principles of Chromatography and chromatographic
techniques.
6. Various techniques of Spectroscopic Analysis.
Credit Value 4 s
Total Marks Maximum Marks: CCL:-23. Minimum Passing Marks: 33
University Exam (UE)- 75 il |
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Part B- Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week):

=

L-T-P: 90-0-30 e
Unit | Topic No. of 1
lectures
1 Mathematics for Chemists 10
Straight line equation, Logarithmic relations, curve sketching, linear
graphs & calculation of slopes. Differentiation, differentiation of
functions like ke e*x", sinx, logx, maxima & minima,partial
differentiation. Integration of some useful relevant functions.
Keywords/Tags: Linear graphs, Logarithmic Relation, Differentiation,
Integration o
2 Basic Analytical Chemistry: Introduction to Analytical Chemistry and | 10
its interdisciplinary nature. Concept of sampling. Importance of
accuracy. precision and sources of error in analytical measurements.
Presentation of experimental data and results, from the point of view of
significant figures. statistical terms: mean, mean deviation, median,
standard deviation. Numerical Problems. 1
Calculations used in Analytical Chemistry
Some Important units of measurements- SI Units, distinction between
mass and weight, mole, milli mole and Numerical Problems.
Solution and their concentrations-Concept of Molarity. molality and
normality. Expressing the concentration in parts per million (ppm). parts
per billion (ppb), Numerical Problems.
Chemical Stoichiometry- Empirical and Molecular Formulas,
Stoichiometric Calculations, Numerical Problems.
Keywords/Tags: Accuracy, Precision, ST units, Units of Concentration,
Chemical stoichiometry.
3 Computer for Chemists 10
Introduction to computer, Introduction to operating systems like -DOS.,
Windows, Linux and Ubuntu.
Use of computer programs
Running of standard programs & packages such as MS-word, MS-excel, |
PowerPoint, Execution of linear regression x-y Plot. Use of softwares
for drawing structures and molecular formulae.
Keywords/Tags: Operating Systems, MS-word, MS-excel, PowerPoint.
4 Chemical Equilibrium: Equilibrium constant and free energy, concept | 10
of chemical potential, Thermodynamic derivation of law of chemical
equilibrium. Temperature dependence of equilibrium constant; Van't
Hoff reaction isochore, Van't Hoff reaction isotherm. Le-Chatelier’s
principle and its applications.
Keywords/Tags: Chemical Equilibrium, Equilibrium constant, Free
Energy, Chemical Potential
5 | Chromatography 10
Introduction, Principle and Classification. Mechanism of separation:
adsorption, partition & ion-exchange.
Development of chromatograms: frontal. elution and displacement
o methods. r et



Paper Chromatography. (ascending, descending and circular), Thin Layer
Chromatography (TLC) and Column Chromatography (CC). Gas
Chromatography (GC) and High Pressure Liquid Chromatography
(HPLC), types of column and column selection. applications,
limitations.

Principle and Applications of :

e Flash chromatography,

e lon-exchange chromatography and

e Chiral chromatography.
Keywords/Tags Chromatogram, lon Exchange, Column Selection,
Adsorption

Spectral techniques of analysis

Basics of absorption spectroscopy: Electromagnetic radiation,
Spectral  range.Absorbance, Absorptivity, Molar Absorptivity.
Fundamental Laws of Absorption, [Lambert-Beer Law and its
limitations.

Constitution & working of photometer, spectrometer, colorimeter.

Ultraviolet (UV) absorption spectroscopy-

Presentation and analysis of UV spectra, Types of electronic transitions,
Effect of conjugation. Concept of chromophore and auxochrome.
Bathochromic, hypsochromic, Hyperchromic and hypochromic shifts.
UV spectra of conjugated polyenes and enones.

Infra-red (IR) absorption spectroscopy-

Molecular vibrations, Hooke’s law, selection rules, intensity and
position of IR bands, Measurement of IR spectrum, finger print region,
characteristic absorption of various functional groups and interpretation
of IR spectra of simple organic compounds.

Keywords/Tags : Hypsochromic, Hypochromic, Absorption, Spectrum

10

Part C -Learning resources

Text Books, Reference Books, Other Resources

N =

S5 68, ) Lt B (T

10. Srivastava, S. S., Gehlot, A. S., Chemistry,

[

Text Books

Gaur. S., Computer for Chemists, Neel Kamal Prakashan, 2017

Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International

Publisher, 2009

Kaur H, Analytical Chemistry, PragatiPrakashan (2008)

Gupta, Alka L.,Analytical C hemistry. PragatiPrakashan (2020)
Bahl, A. &Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

Kaur H. Instrumental Methods of Chemical Analysis, PragatiPrakashan, 2018

Sharma B.K.. Chromatography. Krishna Prakashan, 2019.
Sharma Y.R., Elementary Organic Spectroscopy. S Chand, 2013

Singh, DR, Saxena. G.. Singh. B., Inorganic Chemicals, Shivlal Aggarwal & |

Company, Agra

. Soni, PL, Organic Chemistry, Sultan Chand and Sons, Delhi

Ratan Prakashan Temple, Indore

CrX L
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T 12. Singh, R.K. P., Modern Chemistry. Sahitya Bhavan, Agra

13. Agnihotri, PK, Sahu, D
14. P., Pillai, A., Sahu, M., Yugbodh Chemistry., Yugbodh Publications, Raipur

Reference Books:

1. Mitra Surbhi, Handbook of Computer Science & IT, Arihant, 2018
. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)
3. Christian, Gary D; Analytical Chemistry, 6th Ed. John Wiley & Sons, New
York, 2004.
4. Barrow, G.M. Physical Chemistry. Tata McGraw-Hill (2007)
Atkins’ Physical Chemistry. 10" Edition, Oxford University Press, 2014
Gurtu J.N. Gurtu A., Advanced Physical Chemistry, PragatiPrakashan, Mecrut. |
ISBN: 9789386633347, 9386633345: Edition: IV, 2017 i
Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, 2006. |
Finar, I.L. Organic Chemistry (Vol. 1 & 1I), E.L.B.S.
 Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.
0. Banwell, Molecular Spectroscopy, 201 7
1. Silverstien Robert, Spectrometric ldentification of Organic Compounds, Wiley.
2014
12. Dyer J.R.. Applications of Absorption Spectroscopy of Organic Compounds.
2009.

_O\Ln

— = 0

Suggested equivalent online courses: 7
MOOC : https://www.edx.org/course/basic—analytica]-chemistry \

NPTEL: https://nptel.ac.in/courseg/1 04/105/104105084/ -
Web sources

i P http://www.freebookcentre.net/Chemiskry/Analytical—Chemistr\/-Books.html
2. hitps://www.springer.com/journal/216 \

' Part D-Assessment and Evaluation 4
Suggested Continuous Evaluation Methods: Continuous Internal Evalution Marks
Shall be Based on Allotted Assignment and Class Tests. The marks shall be as ~
follows:

Assessment and presentation of assignment 04 l
Class Test-1 (Objective Questions) 04

Class Test-11 (Descriptive Questions) lo4

Class Test-I (Objective Questions) 04

Class Test-11 (Descriptive Questions) 104 |

Overall performance throughout the Year (includes Attendance Behaviour 05 i

Discipline Participation in Different Activities) L o 1}

B Total i

Elaboration: AssessmentTheory j

External Assessment s —4

Theory Paper 15

Grand Total 100 |
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PRACTICAL
Program- Class- B.Sc. Year- First Session: 2021-2022
CERTIFICATE
Subject —Chemistry
1 | Course Code S1-CHEM2P
Course Title Analytical Processes and Techniques Chapv-11) |
9 | Course Type Core Course N
3 | Course Learning By the end of this course students will learn the following ‘
Outcomes (CLO) | aspects of Laboratory exercises in Chemistry: '
1. Concepts and analytical methods in Chemistry.
2. Preparation of solutions of different concentrations.
3. Standardization of the solution. |
4. Tdentification of Organic compounds by chromatographic
techniques.
5. Analysis by Spectral Techniques.
4 | Credit Value 2 e
Total Marks Maximum Marks: Minimum Passing Marks: 33 |
University Exam (UE)-75. |
B CCE-25 - ~ ,l
External Assessment | Marks o
Experiments to be performed in laboratory 50 j
1! Basic analytical exercises 10 i
e Calibration of different weights and glassapparatus (measuring cylinder,
burette, pipette, volumetric flasks).
e Preparation of solutions of different molarity/normality by weighing
and dilution. |
I
1| Quantitative Analysis . 2(-)_ﬁ‘_4
|
e Titrimetric Analysis ‘|
oStandardization of NaOH with Oxalic acid. |
oDetermination of carbonate and hydroxide present in mixture. \
\

oDeterminationof carbonate and bicarbonate present in a mixture.
oDeterminationof free alkali present in different soaps/detergents.




s g e
v .

Quantitative Analysis by Colorimetry

e Verification of Lambert-Beer Law

e Determination of concentration of coloured compounds
KM[’104

(e.g., CuSOy,

Qualitative Analysis
e Systematic identification of organic compound by qualitative analysis.
e Chromatography:

[dentification by determination of the Rvalues of the given organic/
inorganic compounds by paper / thin layer chromatography.

Keywords/Tags: Analytical, Authentication, ~ Molarity / Normality,
Standardization, Colorimetry, Qualitative Analysis

r 5 Part C -Learning resources
| Text Books, Reference Books, Other Resources 5
EEEE

S e e e

References:

1. Skoog, D.A.and Leary, 1.1.: Instrumental Methods of Analysis,
Saunders College Publications, New York, 1992

2. Vogel's textbook of quantitative chemical analysis, 7th edition.

3. Goswami A.K., Mehta Anita. Khanam Rehana. ORS.. UGC Practical
Chemistry VOL. L, PragatiPrakashan, 201 3

4. Goyal Sudha, B.Sc. Chemistry Practical, Krishna Publication, 2017.

5. Tandon, M.N., Unified RasayanVigyan, Shivlal Agarwal & Company.
2018

Suggestive digital platforms web links:

1. httDS://Ww.youtube.com/watch?v=0AImRDzuThS

2. http:l!amrita.olabs.edu.inl?sub=73&brch=8&sim=133&cnt
=1

http:l/chemcollective.orqlv1abs
http://mas-iiith.vlabs.ac.in/expé/ﬂ Juiz.html
httos://chem.libretexts.ogiAncillar\g Materials/Laboratory Ex
periments/Wet Lab Experiments/General Chemistry_Labs/On
line Chemistry_Lab Manual/Chem_9 Experiments/02%3A P
aper Chromatography_of. Gel Ink Pens_(Experiment)

6. https://edu.rsc.or.qfexperiments/leaf—chromatogranhy/S89.article

7 https://edu.rsc.org/experiments/chromatograghy—of—
sweets/455.article

et




raphy.pdf

8. http://swe.mil.edu/outreacw_\'irtual resources/paper_chromatog

0. http://www.chem.latech.edu/~deddv;’chem 104/104Standard.ht

m

10. ﬁtps://www.chem.purdue.edufcourses/chm224/Miscellaneous/

Model report Expt2-revised 2009.pdf

Experiment%203 pdf

11. https::’/www.webpages.uidaho.cdufifcheng/Chem%

20253/labs/

12. http://faculw.ccbcmd.edu/~cvau/122%200?%20AC'1d-

base%20titration%20AU (G%202013.pdf

13. https:// 1abbalances.net/blogs/blo,q/ guide—to-calibration-weights

14. https://can.hubspot.net/hubfs/2203666/Beamex White Papers

/ Beamex%2OWhite%ZOPaDer"/oZO-

%20Weighing%203¢ale%20calibration%QOENG.pdf‘? hssc=1

07807261.6.1518193235316& hste=107807261.¢215aeabed?

779¢95a49b7830c09aad.15 16987215921.1518111962556.151

8193235316.17& _hsfp=21 02249448&hsCtaTracking=891 8cf

fa-b755-4172-b4b1-24c1fa8dl 26d%7C 12eb2e3f-4b62-43eb-

baf0-2da2a5d102b6

il

Part D-Assessment and Evaluation e __“__v_;;]
Suggested Continuous Evaluation Methods: l
B

Internal Assessment Marks External Ma

Assessment rks
Class Interaction on- 10 Viva Voce on 15 |‘
Practical ‘1
e Common glassware and lab wares for solution 1
preparation and analysis. \
e Numerical problems related to solution preparation. ]
e Any other discussion. ‘l
\
Note: description o be written in practical record. \
Attendance 5 Practical Record 10 I‘
File J
Assignments (Charts/ Model Seminar / Rural Service/ 10 Table work / 50 l‘
Technology Dissemination/ Report of Excursion/ Lab Experiments !
Visits/ Survey / Industrial visit) ‘1
-
TOTAL 25 5|

(F A
-________-——'—""'\



3

Program: Diploma

B.Sc. IT Year Chemistry Syllabus
CBCS Annual Pattern

From Academic Year 2022-2023

Class: B.Sc. | Y

Bl Séssion: 2322-,;0 3

Subject: Chemistry

B >
AN

1 Course Code S2-CHEMIT
2 Course Title Reactions, Reagents and Mechanisnf"sﬁix%@?gé’nic
Chemistry (Paper 1)?«;&
3 | Course Type (Core Core Course § §
Course/Elective/Gen Ry, R d)
eric
Elective/Vocational/.
) R NN
4 re-requisite (if any) | To study this course the 8fudentSmust have had the subject
Chemistry in 12 Clads p X
or x
Subject Chemisfray@irtiﬁcate Course of B. Sc.
5 Course Learning By the %?‘fi‘%;fo? "tli’i’% course students will acquire the
outcomes (CLO) knowledgegég;f fgiﬁ‘oWing aspects of chemistry:
o 3%Varidus organic reactions, reagents and their
Fmechanisms, which will be helpful in understanding
[N Qgrganic synthesis.
« % ¢ Application of the reactions in the various industries
: %% like pharmaceutical, polymer, pesticides, textile,
o R dyes etc.
2N o Important key reactions used in further study and
AN research work.
6 | Credit Valudys 4
7 | TotaliMarks Max. Marks: 100 Min. Passing Marks:33
RN 30 CCE +70 UE’ |
Y T

ALL B C

Total NoloPLettures-Tutorials-Practical (in hours‘per week): 02
L-T°R;2-0-0 (Total Hours 60)

Unit Topics No. of
Lectures
Unit 1 12

Substitution reactions

nucleophile, leaving group and reaction medium.
Aliphatic Electrophilic Substitution: Elementary treatment.

Aliphatic Nucleophilic Substitution: Introduction, the Syl, Sn2 and
Sni mechanisms, neighbouring group participation, effect of substrate,

Aromatic Nucleophilic Substitution: the SyAr, Snl and Benzyne
mechanisms, effect of substrate, nucleophile, leaving group and

Co)g




XN

‘reaction medium.

Aromatic Electrophilic Substitution: Arenium ion mechanism,
orientation/directive influence (electronic explanation only) and
reactivity, diazonium coupling, Vilsmeir reaction.

Keywords/Tags: Nucleophilic Substitution, Electrophilic Substitution,
Benzyne, Sn1, Sn2, Sni, SnAr.

Unit 2

Addition and Elimination Reactions

Addition. Reactions: Introduction, reactions involving addition of
nucleophile, electrophile and free radicals, regio-selectivity and

Markovnikov’s addition. ah
AN

. . . S5, S
effect of substrate, attacking species, leaving group and@ fe%cpmv

. . . A7
medium, orientation- Saytzeff and Hofmann rule. o %, Gt

&
e . T o o
Keywords/Tags: Addition Reactions, Elimination, RedctionsPSaytzeff
. oy . . A5 -
rule, Markonikov addition, regio-selectivity, chero-selectivity.

chemo-selectivity, orientation and reactivity, Markovnikov and Antic
o3 §

12

Elimination Reactions: Introduction, E1, E2 and ElcB mechani‘s\;ﬁ‘é;,. =

Unit 3:

&

4

5 g

2 U, i .
Reagents, Catalysts ~ and Rearrangemep'tg (Méémmsms and

Applications) %

\2\ A-Tv s;.‘_)‘

Reagents and Catalysts: Prepara_tioq?%gropé?i*ties and applications of
important reagents and catalysts ‘in ‘61:‘gaf';1&ic{é:ynthesis with mechanistic
details: Grignard reagent, N;bl%mos’suécinirﬁide (NBS), diazomethane,
anhydrous aluminium chlotide Ef/gilgﬁ), sodamide (NaNHy), Ziegler-
Natta catalyst. \

Rearrangements (Reaction, Mechanism &  Applications):
Introduction, Type%ﬁf {Reai;ri’gngements, Rearrangement to Electron
Deficient Carbon‘i%(_l’\ilggcol-pinacolone, benzilic acid & Wagner-

S

Meerwein), %}qéil'gﬁqé%ment to Electron Deficient Nitrogen (Hofmann-

N

Lossenglgayffi"ﬁs‘;\& Beckmann), Rearrangement to Electron Deficient

Oxygqf‘(‘B%aj;éyer-Villiger & Dakin), Rearrangement to Electron-Rich
Ca1;éb%\1;i:(r»}é>/itfig), Aromatic Rearrangements (Fries & Claisen).

("f%‘@b ?' !
\K,eyvggords/Tags: Rearrangement, Reagent, catalyst, NBS, sodamide,

3 %}-‘:ﬁ"ﬁ'
a4 |£Grignard.

12

Unit 4555
Xy Oxidation & Reduction Reactions

Oxidation Reactions: Introduction, metal based and non-metal based
oxidations, oxidation of alcohols to carbonyls (chromium, manganese,
and silver based reagents), alkenes to epoxides (peroxides / peracids
based, alkenes to diols (manganese and osmium based), alkenes to
carbonyls with bond cleavage (manganese and lead based), Oppenauer
oxidation.

Oxidation of amino groups to nitro groups: oxidation by alkaline
KmnOs, oxidation of aliphatic and aromatic amines by peracids,
oxidation of primary and secondary amines to hydroxyl amine by

12

Qs




o~

hydrogen peroxide.

Reduction Reactions:

Introduction, Reduction of carbon-carbon multiple bonds, carbonyl
groups and nitro compounds: catalytic hydrogenation: heterogeneous
(Palladium-carbon & Raney Nickel), homogeneous (Wilkinson’s
catalyst)

Hydride transfer reagents: Sodium borohydride and Lithium
gluminium hydride, Metal based reductions; Birch reduction,
Clemmensen Reduction.

Reduction of nitro compounds by catalytic hydrogenation and metals
(with mechanism).

Keywords/Tags: Oxidation, Reduction, hydrogenation, Wilkinson 's:|«,

catalyst, Metal-based reduction. o At ]
Unit 5: R

Photochemical and Pericyclic reactions

Photochemical reactions: Introduction to photochein@_i}stggl?%élec%ronic
excitations, Jablonski diagram, Norrish type I andIl t{:e;’é’c‘%ifc‘)néﬁ“and cis-
trans isomerization. sl g
Pericyclic reactions: Introduction of pericyclic feaction and their
classification  (Electrocyclic, ~Sigmatropic, u&_rearfgngement and
cycloadditions), 2+2 and 4+2 cycloaddition,, ‘Claisen and Cope
rearrangement. A N

° § %%"*i\
Keywords/Tags: Photochem@%@:iEj}clic Reactions, Norrish
reactions, Cycloaddition reaction® . &

R

Suggested Readings:
1. Clayden, J., Greeves, Igl““gﬁ

India, 2012, SecondsEdition.

2. March, J. andQS;nwijh; v j_sﬁ “Advanced Organic Chemistry” John Wiley and Sons
(Asia), Singapore,’ 2006, Sixth Edition.

3. Bruckner, /Rh_f*,""'i“égf‘ganic Mechanisms: Reactions, Stereochemistry and Synthesis”,

. s N

Sp1'1ng§£i;B eglg*;%ZO 10.

4. Kalgifl{.&}SE% “@rganic Reactions and Their Mechanisms”, New Age Science, London,

5;;%0 IQETliirdyEdition.

Sﬁ,fﬁ?qﬁlﬁi%@rganic Chemistry Vol. 17, Pearson Education India, 2002, Sixth Edition.

6. \Mugfdy, B. P., Ellerd, M. G. and Favaloro Jr., F. G., “Name Reactions and Reagents in
Oﬁgﬁnic Synthesis”, John Wiley & Sons, New Jersey, 2005, Second Edition.

7. Li, J.J., “Name Reactions: A Collection of Detailed Mechanisms and Synthetic
Applications”, Springer International Publishing Switzerland, 2014, Fifth Edition.

8. Hornback, J. M. “Organic Chemistry” Thomson Learning, Singapore, 2006, Second
Edition.

9. Ahluwalia, V. K. and Parashar R. K., “Organic Reaction Mechanisms”, Narosa
Publication, India, 2010, Fourth Edition.

10. Goswami, C., “Snatkottar Prakash Rasayan evm Thos Avastha Rasayan”, Hindi Granth

Academy, Bhopal, Madhya Pradesh, 20109.
11. Sharma, K., “Organic Reaction Mechanism”, Pragati Prakashan, Meerut, 2015, Second

Qo




Edition.

12. Singh, J. and Singh, J., “Photochemistry and Pericyclic Reactions”, New Academic
Science, UK, 2012, Third Edition.

13. Wardle, B., “Principles and Applications of Photochem1stry” John Wiley & Sons, UK,
2009.

14. Dhinda, B., “Essentials of Pericyclic and Photochemical Reactions”, Springer

International Publishing Switzerland, 2017.
15. Books published by M.P. Hindi Granth Academy, Bhopal

Suggestive digital platforms web links:
1. NPTEL, Mechanisms in Organic Chemistry, Prof. Nandita Madhavan, IIT Bombay

(hitps:/mptel.ac.in/courses/104/101/104101115/) W %
2. NPTEL, Reagents in Organic Synthesis, Prof. Subhas Chandra Pan, IIT‘Guwahatl
(https://nptel.ac.in/courses/104/103/104103111/) &, N
3. NPTEL, Pericyclic reactions and Organic photochemistry, Prof. S. Sankalaraman T

Madras. (htps://nptel.ac.in/courses/104/106/104106077/) =,
4. http://www.mphindigranthacademy.or yre/
Suggested equivalent online courses:

ATy other comments/suggestions?:

Maximum Marks : 100

Continuous Comprehensive Evaluatlon (CCE) 30 marks University Exam (UE) 70 marks
e, \’éx N

.| Glass Test Assignment/Presentation
7 e

Internal Assessment :
Continuous Complehenslv
Evaluation (CCE): 306,{‘%}

Total 30

Section(A) : Objective Type Questions
Section (B) : Short Questions Total 70

Section (C) : Long Questions
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ST TTT) , Teeht i ersete (A A
I<h AfHFAT) , ey Y o EIRT Tehie oT hraie ATRrD &
qReEdT (ST TE e areTia), AR s wn)

i WET BT ATSey wagt ¥ R ¥ KMnO4 T
sffie, TRE gRT Uferhied TF QAR A T
St TR, BTES TSI JFUTES ST STATHe We fec 19 orHie =7
gregi e st 7 STl

I SATATRATE: TR, FIEA-HET TgIe, FlAl e G5l T
ATEar AR T AUSET , SR FrEg e e ey
(FrRaw-wrde & W ), ganft (ke o), gRgres |
T srfreRe: Afeaw agregTes Ud e g |
TEITEE, AT TR FTEIT: T4 ATHIA, FelHvad qqwadl |
TR BTSSR T STl gIRT ARl FTIhi AT AT, kf

ae f&g (FF a€)/&n Oxidation, Reduction, Hydl ogenatwn
Wilkinson's catalyst, Metal-based reduction. 5

(TFHIFT;,  FTTTIT, GIRSITAIT e,

STETIRT FT=I7])
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TR T ﬂf%f%’iﬂq WQT'{HPHW qwﬂ , ERERIEET
SIS, Soel[eh! IR, HTﬁQTv;I\aﬂ'( 11 srforframd, wwoer-fger

THTSIEAT |
qrCeshiy AT qﬁaffqa TR (Electrocyclic,
Slgma’uop angement and cycloadditions), 2+2 Td

442 = c‘ R SRS, T T A AR

8.w :"“2}. \;)
qR f%zg (1 =a€)/&T: Photochemistry, Pericyclic Reactions,
htreactions, Cycloaddition reaction.
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Syllabus of Practical Paper

RN o Part Alntroduction
Program: Diploma | Class: B.Sc. Year: Second | Session: 2022-2023
Subject: Chemistry
1 Course Code S2-CHEMI1P
2 | Course Title Organic Qualitative Analysis, reactions and synthesis
(Paper 1)
3 Course Type (Core
Course/Elective/Generic Core Course
Elective/Vocational/.....) ‘
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12 Class s
01‘ 2 - L
Subject Chemistry in Certificate Course of B. Sc.
5§ | Course Learning outcomes By the end of this Qo_'ufse students will acquire the
(CLO) knowledge of following practical aspects of chemistry:

o To p\fqufgfin various reactions, which will be helpful in

understanding organic synthesis.

,f"l“og{ljsé‘ié Eéhgénts to perform organic reactions.

‘o Topeiforin rearrangement reactions.

| o To'prepare various organic compounds.

“l'e To use chromatographic technique to monitor organic
~ reactions.

“l"e  Applications of the reactions in the industries, e.g.,
pharmaceutical, polymer, pesticides, textile, dyes, etc.
industries.

o These experiments will also be useful in further study
and research work.

6 Credit Value, 02

7 | Total Marks Max. N_[_arks: 100 | Min. Passing Marks:33
" PartB- Content of the Course

Total No.‘zoffrl_{j{fct'ures—Tutorials-Practical (in hours per week): 04

L-T-P::30-0-30,(Total Hours)
S Practical No. of Lectures

Part- A Qualitative Analysis 20
Separation of binary organic mixture (by solvent and
chemical separation methods), systematic identification of
separated organic compounds and preparation of their
derivatives.

Keywords/Tags: Qualitative Analysis, Separation, binary
organic mixture, organic derivative.
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Rectangle

FreeText
100


Part-B

Organic Reactions and Reagents:
Oxidation Reactions: Synthesis, monitoring of the reaction
using TLC, purification of product and determination of
melting point. ,
(i) Oxidation of benzaldehyde to benzoic acid by
potassium permanganate.
(if) Oxidation of cyclohexanone to adipic acid by nitric
acid. _
Reduction Reactions: Synthesis, monitoring of the reaction
using TLC, purification of product and determination of
melting point.
(i) Reduction of benzophenone to benzhydrol by sodium
borohydride.

(i) Reduction of acetophenone to ethyl benzene (Wolff;"f

Kishner reduction).
Photochemical and Pericyclic reactions: :
(i) (4+2) Cycloaddition reaction of anthracene-ar
maleic anhydride (Diels-Alder reaction), "« "~ .~
(i) Photochemical synthesis of benzpinacol fiom-
benzophenone. RIS
Rearrangement Reactions: o :
(i) Pinacol-pinacolone Rearra11gpng.§hg(benzopinacol —
benzpinacolone). R,
(ii) Benzil-benzilic acid Rgax;\

R
acid Re \fra%gement.
Keywords/Tags: Oxidation;:Reduction, Rearrangement,
TLC, Cycloaddition“,‘»‘l?ligtoféh‘éfﬁﬁéal Reaction, Pericyclic
Reaction. ‘. .

N P .
eaiiem AN
k3 N Y
d 5"

20

Part-C

Two Step Organic Preparations, purification of
product and deterimination of melting point.
(i) Acetanilide -~"para-bromo acetanilide — para-
broma-aniline.
(if) Acetanilide — para-nitro acetanilide — para-

nitrogniline.

bty

<

Key yords/Tags: Organic preparation, Acetanilide,

Bromination, Nitration, Hydrolysis. :

20

arning:Resources :

Text Books, Reference Books, Other resources

Suggesfgd Readings:

1. Tatchell A.R., Furnis B.S., Hannaford A.J., Smith P.W.G.,

Organic Chemistry”, Pearson Education, India, 2003, Fifth Edition.

2. Ahluwalia V. K,, Dhingra S.,

Analysis”, Universities Press, India, 2000.

3. Vogel A. L, “Elementary Practical Organic Chemistry: Small Scale Preparations Part

Education, India, 2010, Second Edition.

4. Vogel A. L, “Elementary Practical Organic C

Pearson Education, India, 2010, Second Edition.
5. Books published by M.P. Hindi Granth Academy, Bhopal

Suggestive digital platforms web links:

“Vogel's Textbook of Practical

“Comprehensive Practical Organic Chemistry: Qualitative
1, Pearson

hemistry: Qualitative Organic Analysis Part 27,

Q-




1. Organic Chemistry Virtual Lab (https://vlab.amrita.edu/index.php?sub=2&brch=191)
2. http://www.mphindigranthacademy.org/

Suggested equivalent online courses:

" Part D-Assessmentand Evaluation -~

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Asscssxnc_ﬁ Marks
Class Interaction /Quiz Viva Voce on Practical{
Attendance Practical Record File
Assignments (Charts/ Model Table “{;‘)1;_]‘(\'/: Experiments

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

TOTAL 70

emarks/;suggestions: Nil .~ .«
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a1 fig (f a€)/&m  Qualitative Analysis, Separation, binary organic
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(if) TSR ereet gIT AR T A YR AT B ST

ST ST ST, e IR ATeH T T STAT e eAffHRAT T
STETETT, SedTe T QRO TE AR T i

(i) SR AREESRS FRT A AM A SgRg H e

(if) TRrErGTAT o1 qfdrer i § o= (- oT=a)|

JeRTeT RTHE & qi=eha TiHiHard:

(i) ToTefT wE AeAeeh TIRTEgTEs A R (442) afrfRaT (E1em-
TeeT TSR .

(if) IR A SorAeTHIer HT THT TAAAF G

qafeme afwfsard:

(i) R R AT (e e - ERIEEIEIEIGH]

(i) Ffrer-afrfers oie gafdame

qI< fag (1 78) /27 Oxidation, Reduction, Rearrangement, TLC,
Cycloaddition, Photochemical Reaction, Pericyclic Reaction.
(iR, A, gataare, 2ged, T, TH TEATIAE
AT, TR AT 5

AT -® | faeror T (e, Tl T Fur Qo] T SR s it 1 20
FTT, AT T QIO T Al . T (g |

(1) TREfeTEs - SRR 5 o =AY WA

(i) TR - ﬁTr-rﬂsg{ RS - R Tt

g fig (& gg)/em Q1'ga'1‘i;i'6kp1_'éparation, Acetanilide, Bromination,
Nitration, Hydrolysis.. * .
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TSI e, TEN qEdh, AT HETEA
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1. TatchelllA.R:,==F111'11is B.S., Hannaford A.J., Smith P.W.G,, “Vogel's Textbook of Practical
Organic Chemistry”, Pearson Education, India, 2003, Fifth Edition.

2. -Ahluwalia'V. K., Dhingra S., “Comprehensive Practical Organic Chemistry: Qualitative

- Analysis”, Universities Press, India, 2000.

3. Vogel A. I, “Elementary Practical Organic Chemistry: Small Scale Preparations Part 17,
Pesarson Education, India, 2010, Second Edition.
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Pearson Education, India, 2010, Second Edition.
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B.Sc. IT Year Chemistry Syllabus
CBCS Annual Pattern
From Academic Year 2022-2023
Chemistry-NEP (2020)

AR Part Ailntroduction L ooanil e
Program: Diploma Class: B. Sc. | Year: Second | Session: 2022-2023
Subject: Chemistry
1 | Course Code S2-CHEM2T
2 | Course Title Transition Elements, Chemi-energetics, Phase Equilibria
(Paper2) . %'t B
3 | Course Type (Core Core Course L
Course/Elective/Generic
Elective/Vocational/.....) o e e
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12th Class ;= = . ©
or 3\*
: Subject Chemistry in Certificate Course of B. Sc.
5 | Course Learning By the end of this cq}llfé'éagnldeilts'will learn the following
outcomes (CLO) aspects of Cllen%irs(tr\
° Introquto%g\;{c}%@?about Traditional Indian Chemistry
o Cllef111§ﬁ§§fd};%i f-block Elements, Basic Concepts of
ng\rdiﬁajgioh Chemistry.
° %%SE%I?OChGlniStI’y of Transition Metal Complexes.
we jLEﬁi/s of Thermodynamics.
N
S, % Concept of Phase Equilibrium with reference to Solid
| Solution, Liquid-Liquid Mixtures, Partially Miscible
Liquids. ’ '
¢ Basic Concepts of Electrochemistry.
6 | Credit Valiie™ 4 (Theory)
7 | TotaliMarks Max. Marks: 100 Min. Passing
S0 ’ 30 CCE +70 UE Marks: 33
AN A5 AFCB: Contentiofthe.Course = iatot
Total No. of Tectures-Tutorials-Practical (in hours per week): 2 hours per week (L-T-P: 2-0-0)
Total No. of Lectures: 60
Unit Topics No. of
Lectures
1 Knowledge Tradition of Indian Chemistry 2
Ancient Indian chemists and their works: Nagarjuna, Vagbhata,
Govindacharya, Yashodhara, Ramchandra, Somadeva, etc.
Introductory idea about rasas
Main rasa; Maharas, Uparas, Common ras, Ratna, dhatu, poison, alkali,
acid, salt, lauhabhasma. .
Maharas: Abram, Vaikrant, Bhasik, Vimala, Shilajatu, Sasak, Chapala,
1

L




Rasak.

Uparas: Gandhak, Garik, Kashis, Suvari, Lalak, Manah, Shila, Anjana,
Kankushtha.

Common Rasa: Koyla, Gauripashan, Navasara, Varataka, Agnijar,
Lajavarta, Giri Sindoor, Hingul, Murdad Shrangakam.

Chemistry of d- & f-block elements 10
1. Chemistry of Transition elements: First, Second and Third
Transition series

General group trends with spegcial reference to- Electronic Configuration,
Coordination Geometry, Colour, Variable Valency, Spectral, Magnetic and
Catalytic Properties, Ability to form Complexes.

2. Chemistry of Inner Transition elements: Lanthanides and Actinides
General group trends with special reference to Electronic Configuration,
Oxidation States, Colour, Spectral and Magnetic Properties. Lanthanide
Contraction.
Separation of Lanthanides (lon-exchange method only). =~

3. Transuranic elements: General Introduction.
Keywords/Tags: Knowledge Tradition of Indian’ Chenmistry, Transition
elements, Spectral Properties, Magnetic Propez;tielv;f" Catalytic Properties,
Lanthanide Contraction. &

Coordination Chemistry Ol 12

Gy g %: ’ .;x;
1. Structures, Stereochemistry and M@tﬁiﬁlgigah(l Bonding in
Transition Metal Complexes o 5% %,

Werner theory for complexes. Electront interpretation by Sidwik.

Valence Bond Theory (VBI)- Postulates “éii:i;d applications for Tetrahedral,
Square planar and Octahedra ‘complexes. Limitations of VBT.

D

Crystal Field TheOgyj}(Cﬁfi’j—?Posﬂﬂates and application: Crystal field
splitting of d-orbitals:, Crystal field stabilisation encrgy (CFSE) in
Tetrahedral, Squa}}'e*f’p'lagﬁnﬁ’and Octahedral complexes, CFSE of weak and
strong fields. Faétors affecting the crystal field parameters.

Measurement. of. 10 Dq (Ag) and factors affecting its magnitude.
Comparison,of:. octahedral and tetrahedral coordination, Tetragonal
distortions from octahedral geometry. J ahn-Teller theorem. Square planar
gg:gn;_{tgf&umtahons of CFT.

Quahtatlve aspect of Ligand field and Molecular Orbital (MO) Theory.

S 'Sgeétrochemical and Nephelauxetic series.

“: | Coordination number, coordination geometries of metal ions, types of

ligands.

2. Isomerism in coordination compounds:
Structural isomerism- Ionization, Linkage, Coordination-Li gand
Isomerism.

Stereo isomerismi: .

Geometrical isomerism: Square planar metal complexes of type-[IMA2B2],
[MA2BC], [M(AB)2], [MABCD]. Octahedral metal complexes of type-
[MA4B2], [M(AA)B2], [MA;Bs]. :

Optical isomerism: Tetrahedral complexes of type- [MABCD]. Octahedral
complexes of type- [M(AA)2B,], [IM(AA)3].

L




Keywords/Tags: Stereochemistry of complexes, VBT, CFT, CFSE.

1. Concept of phases. Components and  degrees of freedom.
Thermodynamic derivation of Gibbs Phase Rule for reactive and
nonreactive systems.

Thermodynamics 12
1. First law of Thermodynamics
‘Concept of heat (Q), work (W), internal energy (U), Statement of first law,
Enthalpy (), Relation between heat capacities.
Calculations of Q, W, AU and AH under isothermal and adiabatic
conditions for Reversible, Irreversible and Free (ideal and van der Waals)
expansions of gases. '
Joule Thomson effect and its theory, Inversion temperature. i
2. Second Law of Thermodynamics
Carnot cycle, Statement of the second law of thermodynamics. o
Concept of Entropy, Calculation of entropy change for)_ReVéréible and
irreversible processes, Concept of residual entropyy .
Free Energy Functions: Gibbs and Helmholtz energy.-Variation of entropy
(S), Gibbs free energy (G), work function (A) Swith- temperature (T),
volume (V) & pressure (P). Free energy change. and spontaneity, Gibbs-
Helmholtz equation. B
4. Third Law of Thermodynamics W ,
Nernst heat theorem and’ ifs “significance, Statement of third law,
Calculation of absolute entropy of substente
Keywords/Tags: Thermod}pqnzi“c‘”s,_‘_ Laws of Thermodynamics, Carnot
cycle, Enthalpy, Free Energy. s
Flectrochemistry . . & & 12
{. Flectrical Conduction; Conduction in metals and in electrolyte
solutions. Specific, equivalent, and molar conductivity. Measurement of
equivalentéggr‘ld_ifctﬁnce. Effect of dilution on conductivity. Migration of
ions. Kohlrausch law and its applications.
2. Weakf{z\lﬁd strong electrolytes: Theory of strong electrolytes, Debye-
Huckel-Onsager (DHO) theory and equation. '
3,»\Tii?1jnts<ﬁi)‘01't numbers: Determination of transport numbers by Hittorf
. “method and Moving boundary method. , _
L \)4:‘:E‘féctr0'de reactions: Nernst equation, Derivation of equation for single
SN .v;.:._,l..fe\léctfode potential.
.| 5. Electrodes: Reference electrodes, Standard hydrogen electrode,
| Quinhydrone electrode, Glass electrode, Calomel electrode.
6. Standard electrode potential, Electrochemical series and its applications.
7 Electrochemical cells: Nernst equation, calculation of e.m.f. of cell.
Keywords/Tags: Electrical transport, Conduction, DHO theory, Transport
numbers, Nernst equation, Electrodes, Electrochemical series.
Phase equilibrium 12

G




2. Clausius-Clapeyron equation and its applications to Solid-Liquid,
Liquid-Vapour and Solid-Vapour equilibria.

3. Phase diagram for one component systems with applications-Water and
Sulphur. Phase diagrams for systems of solid-liquid equilibria
involving-Eutectic, Congruent and Incongruent melting points. Water
and Sulfur system, Ag-Pb and Mg-Zn system, NaCl-H,0 system.

4. Binary solutions: Raoult’s Law, Ideal and Non-ideal or Azeotropic
mixtures, Immiscible liquids, Steam distillation.

Keywords/Tags: Phase equilibrium, Gibbs Phase Rule, Clausius-

Clapeyron equation, Raoult’s Law .
S r T Epart C-Learning Resources

Text Books, Reference Books, Other resourcces

Suggested Readings:

Text Books:

1.

10.
11,
12.
13.
14.
15.

16.

Bariyar, A. and Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational
Publishers Year: 2019. S

Lee, J.D., Concise Inorganic Chemistry, Wiley, 2008, Fifth Edition.

Kalia, K.C., Puri, B.R., Sharma, L.R,, Principles of Inorganic Chemistry, Vishal Publishing
Co. 2020. Y

Sodhi, G. S., Textbook of Inorganic Chemistry;®iva Books Private Limited, Ncw Delhi,
013, AR

Singh, J., Singh, J. and Anandavaljdﬁén,'5S\f;‘~A€E,(_“)gica1 Approach to Modern Tnorganic
Chemistry, Anu Books, 2019. .. %0 = "

Gopalan, R., and Ramalingam, Yz, Congise Coordination Chemistry, Vikas Publishing
House Pvt. Ltd., New Delhi, 2005.:1" edition.

Madan, R. L., Chemistry, for degree students, B.Sc. I year, S. Chand & Company Ltd.,
New Delhi, 2011.

Prakash, S., Tuli, G. D.; Basu;'S. K., and Madan, R. D., Advanced Inorganic Chemistry,
Vol. 11, S. Chand & Company Ltd., New Delhi, 2007. 19" edition.

Malik, W. U., 11111,(3.: D., and Madan, R. D., Selected Topics in Inorganic Chemistry, S.
Chand & Company Ltd., Delhi, 2014. .

Puri, B. R., 'P‘a’ghie;mia, M.S., Sharma, L. R., Principles of Physical Chemistry. Vishal
Publishing Co. 2020.

Gurtu, J. N., Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,
Edition: IV.

Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.
Atkins’ Physical Chemistry, 10™ Edition, Oxford University Press, 2014.

I evine, I. N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011.

McQuarrie, A., Simon, J. D, Physical Chemistry: A Molecular Approach, lst Ed,
University Science Books, California (1997).

Books published by M.P. Hindi Granth Academy, Bhopal.

Reference Books:

L.

2.

Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K,, Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006,
Douglas, B.E., McDaniel, D.H. & Alexander, J.J., Concepts and Models in Inorganic

4
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W .

6.

Chemistry, John Wiley & Sons, 1994.

Barrow, G.M., Physical Chemistry, Tata McGraw-Hill, 2007.

Miessler, G.L., Fischer, P.J., and Tarr, D.A., Inorganic Chemistry, 5™ edition, Pcarson,
2014,

Weller, M., Overton, T., Rourke, J., Armstrong, F. Inorganic Chemistry: Seventh
International Edition, Oxford, 2018.

Glasstone, S., Textbook of Physical Chemistry, Macmillan, 1951.

2. Suggestive digital platforms web links

(all URLs accessed in April 2022)

1.

9.

10.
11.
12.
13.
14.

15.
16.

https://www.ﬂ{it.unizg.hr/ download/repository/PDF chemistry of transition eleme
nt.pdf

http://www.t.soka.ac.ip/chem/iwanami/inorg/INO ch6.pdf -
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hermodynamics.pdf T
https://ocw.mit.edu/courses/materials-sci‘eixceﬁmd-enszinecringz/S-()s‘1sc-intrnduction-
to-solid-state—chemistrv-fall—ZO1Olsvll'abUS/MiTBJ 091SCF09 alnl0.pdf
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chemist-nagariuna—and-his~w0rk—ab0ut-ras—ratnakar—aur—i'asendramangal‘.’pageld=2
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E-Books
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4, https://www.classcentral.com/course/coursera-geneml—chemistrv—conccpt—
development-and-application-3885

5. httns://www.classcentral.com/course/swavam—thermodvnamics—lSOl4 ,
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Syllabus of Practical Paper

T “part A Introduction ]

Program: Diploma

| Class: B. Sc. | Year: Sccond | Session: 2022-23

Subject: Chemistry

1 Course Code S2-CHEM2P
2| Course Title Metal Complex Preparation, Thermochemistry & Phase
equilibria experiments (paper 1)
3 Course Type (Core
Coursec/Elective/Generic Core Course
Elcctive/Vocational/.....)
4 | Pre-requisite (if any) To study this course the students must have had the subject
Chemistry in 12th Class
or
Subject Chemistry in Certificate Course of B. Sc.
5 | Course Learning outcomes By the end of this course students will learn the following
(CLO) aspects of laboratory exercises of Chemistry:
o Preparation of inorganic complexes.
o Use of calorimeter for thermochemistry experiments.
o Determination of enthalpy of various sysiems and
reactions.
o Experiments on phase equilibria.
o Construction of phase diagrams.
"o “Study of reaction equilibrium.
6 | Credit Value 2 (Practical)
7 | Total Marks | Max. Marks: 30+70 | Min. Passing Marks:33

ParfiB— Content of the Course

Total No. of Practical (in hours ~per&week): 02

L-T-P: 0-0-2 (Total Hours30) . -

Section | Topics

No. of
Lectures

A

Preparation of Inorganic Complexes: 12

Tetraammine copper (II) sulphate
Copper (I)acetylacetonate complex

Iron (III) acetylacetonate
Tetraamminecarbonatocobalt (I1I) nitrate
Potassium tri(oxalato)ferrate(11I)
Nickel(1I) dimethylglyoximate

Thermochemistry |24
(a) Determination of heat capacity of a calorimeter using following

experiments-
(i) Change of enthalpy data of a known system (method of back
calculation of heat capacity of calorimeter from known enthalpy of
solution of sulphuric acid or enthalpy of neutralization)
(ii) Heat gained by cold water is equal to heat lost by hot water.

(b) Determination of enthalpy of following:

Q-




o Neutralization of hydrochloric acid with sodium hydroxide.

o Tonization of ethanoic acid.

o Hydration of salt. .
(c) Determination of enthalpy (endothermic and exothermic) of aqueous
solution of salts (KNOs, NH4Cl).
(d) Determination of basicity of a diprotic acid by the thermochemical
method - Calculation of the enthalpy of neutralization of the first step in
terms of the changes of temperatures observed in the graph of temperature
versus time for different additions of a base.
(e) Study of the solubility of benzoic acid in water and determination of
enthalpy change (AH).

Phase Equilibria: 20
a) Determination of critical solution temperature (CST), composition of
the phenol- water system at CST and to study the effect of impuritics
of sodium chloride and succinic acid on it.
b) Construction of the phase diagram using cooling curves.or ignition
_tube method:
i.  Simple eutectic and
ii.  Congruently melting systems.
¢) Distribution of acetic/ benzoic acid between water and cyclohexane.
d) Study of'the equilibrium of following reactions by the distribution
method: TR
i, lap+I (=106, .
i Cu®*(aq) + nNH; — Cu(NH3),"

S
&

Purification/ separation of compounds by Fractional distillation/ Steam 04
distillation R :

Any other experiment carried.out in the class.

Keyw

ords/Tags: Inorganic Complexes; Heat Capacity, Enthalpy, Calorimeter, Critical Solution

Temperature, Fractional Distillation, Steam Distillation.

= o part C-Learning Resources

- Text Books, Reference Books, Other resources

Suggested Readings: .

L.

2.

3.
4.

5.

6.
7.

Goswami A.K., Mehta, A., Khanam Rehana, O.R.S., UGC Practical Chemistry VOL. I,
Pragati Prakashan, 2015

Goyal;" S., B.Sc. Chemistry Practical, Krishna Publication, 2017.

Vogel, AL, A Textbook of Quantitative Inorganic Analysis, ELBS.

Khosla, B. D., Garg, V. C.,& Gulati, A., Senior Practical Physical Chemistry, R. Chand &
Co.: New Delhi (2011).

Ratnani, S., Agrawal, S., Mishra, S.K. Practical Chemistry, McGraw Hill India, 2018, 1%
Edition.

Pandey, O.P., Bajpai, D.N,, Giri, S., Practical Chemistry, B.Sc. 1,2 and 3% §. Chand, 2010.
Treandt, Y, afe, O, IR | e - (R ad) (denfaa AgRY), HETIRY

Yty sreprasy, waTe, 2021,

Reference Books:

1.

Gerasimchuk, N., Tyukhtenko, S., Inorganic Synthesis: A Manual for Laboratory

15
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Experiments, Cambridge Scholars Publishing, 2019.

2. Gopalan, R., Inorganic Chemistry for Undergraduates, Universitics Press, 2009.

E-Books

ht{ps://books;zoogle.co.in/books?id=10;zRECl awMC&printsec=copytight#v=oncp

aocdqdet={alsc

Suggestive digital platforms web links

https://vlab.amrita.edu/index.php?sub=2&brch=1 00 &:sim=1352& cnt=1

httns://vlab.amrita.edu/index.php?sub=2&brc’n=190&sim=1 546&cent=1

3

4,

5. http://www.chemguide.co.uk/phvsical/phaseeqia/immiscib!e.html

6 https://vlab.amritﬁ.cdu/index.nhp?sub=2&brch=l91&sim=340&cnt=]
7 htm://www.mphindigmnthacademv.org/ ,

Suggested cquivalent online courses:

~ Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks - 7. External Assessment

Marks

Class Interaction /Quiz R Vivh Voce on Practical

Attendance "= | Practical Record File

Assignments (Charts/ Model | Table work / Experiments
Scminar / Rural Service/ ‘
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit) )

TOTAL 30

70

Any remarks/ suggestions: Nilo o o




Wﬁ?ﬁqwmtrm

T o - qReE
FTTHT qsﬁqﬁér(%wﬁm) EﬁEﬂT aﬁqq-vsﬁ o T 9 2022-23
S ER
: o wemaw wre
1 |gemaEraE S2-CHEM?2P
2 | orewwa @ e mwﬁmmwwwmm
(w;rtr:rl)
3 | TSR T T (T FICHE
EARYECIEEEISEIRG]
zorf¥ea/arhaadl. ....)
4 | AT (Prerequisite) < T AT A A 5 forg Feranfepd & ore wen
GIEEIED +23TH’H‘=F&TWTHIM\WM%(WHMIWU
5 | qrouEmn dEAa wmmm‘ﬂ%ﬁmﬁmﬁWQmﬁw%
(@ i smeew) (CLO) ) seiwrerrer syt Frer SaTAT T AT ITH FL AL
‘  STRT T AT Wl AT (AT |
Eerrerfier ¥ QU FIRT SCHTCETIA 3 AT |
 Frfrer ot W ARt 7 qedredT et
v ST TR F A
o YTIEIT ATCE! T TR |
o orferferaT aTFg T reEy|
6 |wReAm CIRIIEED)
7 iﬂﬁ arfereRa® @i 30+70 vus’avf<¥ﬁai‘cﬁ' 33

AT - qTEeRd Bt feeEE

Wﬁﬁma@iﬂﬂ MIETRIE] (qﬁrwrga%ﬁ) Olsm%srﬁfm(LTP 0-0-1)
Fe SATEATH : 30

wars |y STEATH HT dedT
1 RSS! F AT 12
» TverdTe AT (I1) Tehe
17

G




. IR (IT) TRIETEATAEE HIFFa

o G (1) TRETEATEET

o

grerfimEa e EETeE (111) ATREE
iR o (st HE (D)

o

« PrRer (11) ETErAaTSare | [GeHe

AT 24
() forer T =y e Eree T AT e 7 AT -
(i) foreft s ﬁ%@%ﬁéﬂﬁwﬁaﬁ(wq{ﬁﬂﬁ@e%ﬁ
ﬁwﬁmw%ﬁmwﬁWﬁmﬁvﬁﬁﬁrﬁtﬁﬁf
£ T e Y &% T A &) |
(if) oferer STer gIRT IO B R ZouT, W ST G AT HAT
*F qHGET 2T gl
(@) Frerferfra & Tt T g
A ERE R ECIECIES glugla@eﬂﬂﬂ??ﬁmwa’aﬁvﬁmﬂl
o TR AR FHT AAA T i
o A FT TAGISII |
(1) T 3 Sre He (KNO3, NHCl) AT gededT (SFemerdT T
somardy) Bt |
(@) s T At gre e ayver T e & e
e 3 Pfirer st 3 40T & Rrg o TF A arE
Wﬂiﬁw&aﬁmgmqu%ﬁwﬁ?ﬁwzﬁtﬁﬁ
AT :
(%) ST F Feirewm e bl Gereled ST @ Teedt
R (AH) =T et

YaedT AT 24
| =) wit s fRreraa @re (CST) 1 faf, CST X RETe- Sret & &l
e T o T Wi SAeS @ et e A agfad
AT T LTI FLATH
c) Qﬁmm,ﬁwm%@mmﬁmmm G T
EELF

i e e Hide T

. gatTEd e 9
T) A @aﬂ@%ﬁ?%wmqﬁrﬁzﬁ/ﬁm et T fara
H)ﬁwﬁfﬁmﬁﬂﬁﬁﬁaﬁrmeﬁiﬁmzﬁrmm:

G




L I(aq)+1 (aq) — 1 (aq)
i Cu®(aq)+ nNH; — Cu(NH; )™

WWW/WWWWWQW/“{W

zreqT 3 AT AT TS ST TA
o g (Y )T B AE T3, soT TR, TRt dekiies, wifdw [T T,

THTSAT e, Grsq e |
Inorganic Complexes, Heat Capacity, Enthalpy, Calorimeter, Critical Solution Temperature,

Fractional Distillation, Steam Distillatiqn.
- AT - SR sredge Hares

qTSRT I h, T qEh, A7F AT

ST TR edeh [/ ST e TS qTA:

1. freanft W, HEAT, T, GEA g, AL, Fefidy feda Hiedl T 1, SEIE]
wrerer, 2015. *

0. Trer, ., dY.CwET, HEES! A, oot gfeaenerd, 2017,

3. 1, WIS, T TR I oA Fifeed ELEIHIRES AT, fuad eyl

4. e &%, T, A, T e, ., i e Refe S, A T Fue:
7% el (2011). e

5. TaTHY, T, e, TE. e, 'QH.%. &W%ﬁ?ﬁr e e £, 2018, 9T HE

6. iz, 4 ., A, o, fr T, Sfaraeper SFAre, e 1, 2 9% 3, T, =7, 2010.

2 vy, ., SR, ., SRR e A - (R ) @ i), Teryer Y
ey wpRTEAY, AT, 2021, i

SR ET

1, frrfReTEE, ., SEH, T, TR SET ST A F fRry e ferEr, wiEas
Rt afesT (AT, 20191

0 AT, AT, SACANI A HIAE BT srede[ue, gAafids I, 2009.

E-Books
https:'//b00ks.go021e.co.in/books‘?id=10gRECl anC&printsec=c0pvright#\f:fmn('pagc&q
&f=false

2. sreifera feforew R I orh

1. https://vlab.amrita.edu/i1'1dex.php?sub=2&brch=l90&5im=1352&cnt=1
httns://x-'lab.amrita.edu/index.php?sub=2&brch=1.90&sin1=1.546&cnt='1
http://www.chemguide.co.uk/ph‘,’sicallphaseeqia/immisciblc.html
htt‘ps://vlab.amrita.edu/index.php?sub=2&brch=191 &sim=340&cnt=1
h(ttp://www.mphindigranthacademv.orﬂ

vt

19

G-




oA T TATE IR

T HifRhT (aran)

sufeafa

e Rl wrga

eraTEe (ATE/ Atew/ HiAATY
oo ST/ T/ AT
(werereReter) 1 Reave/ weer/
T gA (d| [Afe)/
e e (gefeaa fafke)

Feel en/ T

F 3

30

70

20




B.Sc. III Year

Department of Higher Education, Govt, of M.P.

B.Sc. Under Graduate Annual Syllabus
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Session /93 - 2020-21

Class

B.Sc. III Year

Subject

Chemistry

T A&

Paper

Physical Chemistry

Max. Marks

27 + CCE (07)

Unit

Syllabus

Periods

UNIT I

{English)

A. Elementary Quantum Mechanics: Black-body radiation,
Planck’s radiation law, photoelectric effect, heat capacity of
solids, Bohr’s model of hydrogen atom (no dertvation) and its
defects. Compton effect.

de-Broglie hypothesis, the Heisenberg’s uncertainty principle,
Sinusoidal wave equation, Hamiltonian operator, Schrodinger
wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics, particle
in a one-dimensional box.

B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.O.’s by LCAO-H- ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, c*, n, =* orbitals and their characters. Hybrid orbitals-
sp,spz,sp3; calculation of coefficients of A.O.’s used in these
hybrid orbitals.

Introduction to valence bond model of H; ion, comparison of
M.O. and V.B. models.
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UNIT I

(English)

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the
spectrum, basic features of different spectrometers, statement
of the Born-Oppenheimer approximation, degrees of freedom.
Rotational Spectrum : Diatomic molecules, Energy levels of
a rigid rotor (semi-classical principles), selection rules,
spectral intensity, distribution using population distribution
(Maxwell-Boltzmann distribution) determination of bond
length, qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect
of an harmonic motion and isotope on the spectrum, idea of
vibrational frequencies of different functional groups.

WIS (wsHi)

Rey - foga gl ffive, Wegr 3 e, i Tegmmd @
MR &V, 99 SUEISR Awed @ U, [Waeel 31 B,
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ToneRE feaRe, wRenE e |
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R Solie § IUIHEG Haw |

TagA R A T @ weentie o1 g, s frarere agE
Bl I Agfel B AN |

12

Lecs.

UNIT 111

(English)

Raman Spectrum : Concept of polarizability, pure rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of o6.n and n M.O. their energy levels
and the respective transition.

UV Spectroscopy: Electronic excitation, elementary idea of
instrument used, Application to organic molecules.
Woodward-Fieser rule for determining Amax of enes, polyenes
and a,p unsaturated carbonyl compounds.

o T WEEH: o 31 UREe, RUEvEE vl @ fo figg
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UNIT IV

(English)

Photochemistry

Laws of photochemistry: Grothus-Draper law, Stark-Einstein
law, Jablonski diagram depicting various processes occurring
in the excited state, qualitative description of fluorescence,
phosphorescence,  non-radioactive  processes  (internal
conversion,  intersystem  crossing), quantum  yield,
photosensitized reactions energy transfer processes (simple
examples.) Photochemical reactions of simple organic
compounds.Norrish type I and H reactions .

BT -

YEE-EEE B R Me-gR  am—tem—angedE [,
gaifvrd el # g el RS fra-ffel & qele g
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Pl wr s A, Filker 1 e 11 ik |
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UNITV

(English)

Physical Properties and Molecular Structure:

Optical activity, Polarisation (Clausius — Mossotti equation),
orientation of dipoles in an electric field, dipole moment,
induced dipole moment measurement of dipole moment,
temperature method and refractive method, dipole moment
and structure  of molecules, magnetic properties -
paramagnetism , diamagnetism and ferromagnetism.
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Department of Higher Eduncation, Govt, of M,P,
B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Class

B.Sc. I Year

Subject

Chemistry

HRA N

Paper

11

Inorganic Chemistry

Max, Marks

27+ CCE (07)

Unit

Syllabus

Periods

UNIT 1

(English)

1. Hard and Soft Acids and Bases (HSAB)

Introduction, Classification of hard and soft acid-base, Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness; Theoretical basis of hadness and sofiness, electronic
theory, n-bonding theory, and Dragowayland theory,
electronegativity and hardness and softness, limitations of hard
soft acid-base concept.

2. Silicones and Phosphazenes

Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphonitrilic  chloride)-Methods of preparation and
properties;  Structure of triphosphazenes. Some other
phosphazenes and uses of phosphazenes,

&=

1. TR T § A4S

UREAHS, FOR UG g Ic-aNG aiide, GEwEd # HSAB .
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(NPCI,)3 3 FITT, SUANT T3 e} wee |
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UNIT
il

(English)

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal field
theory, crystal field splitting of d-orbitals, d-orbital splitting and
stabilisation energy in octahedral, tetrahedral and square planar
complexes; factors affecting the crystal field parameters.
Applications of crystal field theory and likitations of crystal
field theory.

2. Thermodynamic and Kinetic Aspects of Metal

12
Lecs.
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Complexes.

Introduction; Thermodynamic aspects of metal complexes,
factors affecting thermodynamic stability of complexes, kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution
reactions in square planar complexes.

ey
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(English)

UNIT III

Magnetic Properties of Transition Metal Complexes.
Introduction; Types of magnetic behavior, diamagnetism,
Paramagnetism, Ferromagnetism, Antiferromagnetism,
Ferrimagnetis, Origin and calculation of magnetism. Methods of
determinig magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke’s, Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol, Correlation of pg and per  values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.
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UNIT IV | (English)

Electronic Spectra of Transition Metal Complex
Introduction; Type of electronic transition, Selection rules for d-
d transitions;  sprctroscopic  ground  states-Notations,
Spectroscopic  states and spectroscopic ground states in
complexes; Spectrochemical series; Orgal energy level
diagram-Uses in octahedral and tetrahedral complexes having d'
to d” states; Electronic spectrum of [Ti(H>0)s]3+ complex ion.
Complexes with aromatic systems,

synthesis, structure and bonding in metal olefin complexes,
alkyne complexes, cyclopenta dienyl , complexes, coordinative
unsaturation, oxidative addition reactions, insertion reactions,
fluxional molecules and their characterization compounds with

12
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metal-metal bonds and metal atom clusters.
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UNIT YV

(English)

Bio-Inorganic Chemistry

Introduction; Essential and trace elements in biclogical processes,
Biological function of the bio-elements, Availability of bio-metals
and bio-non-metals; Metalloporphyrins, Haemoglobin structure and
biclogical function, Myoglobin-mechanism of oxygen transfer
through haemoglobin and myoglobin. Biological role of alkali and
alkaline earth metal ions with special reference to Ca2+; Nitrogen
fixation.

metal ions in biological systems and their role in Ion transport across
the membranes.{ molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.
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Lecs.
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Session /99 — 2020-21

Class B.Sc. 111
; Chemistry
Subject TR e
Paper 111
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (1HNMR) Spectroscopy, Nuclear
shielding and dis-shielding, chemical shift and molecular
structure, spin-spin coupling and coupling constant, region of
UNIT 1 (English) | signals, Explanation of PMR spectra of simple organic
molecules like ethyl bromide, ethanol, acetaldehyde, 1,12
tribromoc ethane, ethylacetate, toluene and acetophenone.
Applications of UV, IR and PMR spectroscopy for simple
organic compounds.

e — 12 Lecs
Ao graehla Wasfien
Wi RS SFFE (IHNMR) wagfae), e ufveror
v foufmero, e fORemus wd enfdas WR=
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=) Fafe A & PMR Wagl & ARH, NH-3ARA
AT, TIHTA, v feesEE 1,1,2-T FHACS,
gomgoddiice, <M Ta WA | UV, IRQHPMR
WA dFe F ST &*d gl 93 dEme Jiel
& R BT Ferivor |

(A) Organo-Metallic compounds:-

Organomagnesium compounds- Grignard reagent, preparations,
structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
UNIT 1I | (English) | reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics. 12lecs
Thiol, thio-ether, sulphonic acid, sulphonamide and
sulphaguanidine-methods  of preparations and chemical
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reactions.

(C) Preparation and properties of polymers. organic Polymers-
polyethylene , polystyrene, polyvinyl chloride, Teflon, nylon,
terylene , synthetic and natural rubber.
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UNIT III

English

{A) Carbohydrates:-

Classification and nomenclature. Monosaccharides, mechanism
of osazone formation, inter conversion of glucose into fructose,
Ascending and descending series in aldose. Configuration of
monosaccharides. Stereo isomers of erythro and threo sugars.
Conversion of glucose into mannose. Glycosides, determination
of the size of the ring of monosaccharides. Ring structure of
D(+) glucose, Mechanism of mutarotation. Structure of ribose
and deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose{(Excluding structures) Polysaccharides-
introductory idea of starch and cellulose (Excluding structures)

(B) Fat,Oil and Detergents:-

Natural fat, edible and industrial oil of plant origin. Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.

Synthetic Detergents:-Alkyl and aryl sulphonate.

s 111
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Unit IV English | Amino Acid, Peptide, Protein and nucleic acid, Classification
of amino acids, structure and stereo chemistry. Acid base
behavior, Isoelectric point and electrophoresis. Preparations
and chemical reactions of alpha amino acids.

Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide structure,
end group analysis, selective hydrolysis of peptides, peptide | 12 Lecs
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide, Double helix structure of
DNA,

o IV =) | i o, Uergs, WA Ud faed -

WHT 3pat &1 @R, weas od f3fan womeE, sne—aRa
qER, afowdg fiwg, ©d Ua w1 Fher.a—QHA! I &
AR @ offem| YRS @ W @ e od | e
g fazaww), d€ge & 9 STo— dvwcH, fRufafeg
UCTES YT, S WIawl URISS Heemvrye faafawmeor |
fdelr Jri-IRTATHEG YA, Jfadd el & FHSA,
eSS 9 Esfdadicigs, DNA &1 fggmsier
AT |

Unit V English | A- Sytnthetic dyes: 12 Lecs
Colour and constitution {electronic concept). Classification of
dyes-Methyl orange, Congored, Malachite green, crystal violet,
Phenolphthalein, Fluoroscein, Alizarine and indigo- Chemical
study and synthesis.

B- Pericyclic reactions:

Classification and examples Wood ward Hoffmann rules,
electrocyclic reactions, cyclo addition reaction (2,2 and 4 |

2) and sigmatropic shift (1,3,3,3 and 1,5 ) FMO approach
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Department of Higher Education, Govt. of M.P.
B.S¢. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
(Academic Session 2020-21 )

Class - B.S¢. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time :6 Hours

Inorganic Chemistry 12 Marks
(i) Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.
(i)  Complex compound preparation

a. Potassium chlorochromate (IV)

b. Tetramine copper (I1) sulphate monohydrate

¢. Hexamminenickel (I) chloride
(iii)  Effluent water analysis, Identification of cations and anions in different sampies.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry | 12 Marks

(i) To determine the velocity constant (specific reaction rate} of hydrolysis of methyl
acetate / ethyl acetate catalyzed by hydrogen ions at room temperature

(ii)  Determination of partition coefficient of iodine between carbon tetra chloride and
water.

(iii)  Job’s method

(iv)  pH-metric titrations, conductometric titrations

Organie Chemistry 12 Marks

1. Binary mixture analysis containing two solids:
Separation, identification and preparation of derivatives

2. Preparation
(1) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone
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Department of Higher Education, Govt, of M.P,
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
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Recommended books 1.
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10,

12,
13.
14.

15.
16.
17.

19.
20,
21,
22,
23.
24.
25.
26,
27
28.
29.

30.

Physical Chemistry —P'uri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Siudent Edition
McGraw 1ills

The Elements of physical Chemistry , PW Atkins , Oxford University
Press

Physical Chemistry — R A Alberty , Willey Eastern Limited

Physical Chemistry Through Problems , S K Dogra and S Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry , L G Wade Jr | Prentice Hall

Fundamentals of Organic Chemistry , Solomon ,John Wiley

Organic Chemistry, Vol.IILII, S.M.Mukherji, 8.P.Singh and R.P.
Kapoor -

Organic Chemistry, F A Carcy McGraw Hills Inc.

. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kosover, MacMillan

Vogel’s Qualitative and Quantitative Analysis , Vol LIL1I1 .ELBS
Advunced Organic Chemistry , LL, Finar [ELBS

Buasic concepls of Analytical Chemistry, S.M. Khopker,New Age
International Publishers

Analytical Chemistry, R. M. Verma , CBS Publication

Analytical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry . B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Agc International Publishers

Molecular Spectroscopy , Sukumar , MJP Publishers .

Organic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry —J D Lee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — luheey , Harper Colling Pub.UUSA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurya , Pioncer Publicalion
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Speetroscopy of Organic Compound - P.S.Kalsi , New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print ,Q Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, § Gilreath ,
McGraw Hill
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