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Semester Faper Name CCE | Theory | Practical Srahe
PE Total
Major Fundamentals of Chemistry (Paper ) o i o
Analytical Chemistry (Faper 1) 400
0 |70 100
BSc Part | Minor/Elective
Analytical Chemistry L h 100 200
Generic Elective Chemistry in Daily Life a0 “l 100 200
Major .
Reactions, Reagents and mechanisms in Organic 0 70 100
Chemistry (Papar 1) 400
Transition Elements, Chemi-energetics, Phase Equilibria || 30 70 100
Paper I
Bscpartn | FePert
Minor/Elective
Transition Elements, Chemi-energetics, Phase Equilibria 3 i 100 200
ric Elective -Chami
-:ie_ne ive -Chemistry far tarmers 30 20 100
Major GROUP A
Green and Agriculture Chemistry (Paper 1)
Laboratory skill, technigues and management (Paper 11) | 30 70 160
Major GROUP B st
Instrumental Technigues in Chemistry [Faper 1)
Bic Physical, Blo inorganic and Organometallic 30 700 100
Chemistry (Paper 1)
BSc Part 1l ; i
Minor/Elective
Pharmaceutical and Medicinal Chemistry b1 i R il ey
Generic Elective-1 an 70 100
Brocessing of Fats and Oils
Generic Elective-il
Envircnmental Toxicology 20 70 I0o
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Syllabus: Chemistry Academic Session 2023— 2024

B.Se. I Year Chemistry Syllabus
CBCS Annual Pattern

From Academic Year 2023- 2024

r Part A Tntroduction
| Program Class-B. 8¢, | Year- First Session: 2023- 2024
Ll e e |
!_ Subject - Chemistry
Course Code | $ I.CHEMI T :
! Eu_raﬂ itle Fundamentals of Chemistry {Eerl}_ I
Course Type Core Course ' Feia Yo |
| Pre-requisite(if any) To study this course our students must have had the subject Chemistry,
in class +2 or equivalent.
’fﬂursc Learning By the end of this course students will learn the following aspects of
Ouifctmgs Chemisiry:
(CLO)

| 1. Ancient Indian chemical techniques.

| 2. Various theories and principles applied to reveal atomic strugture,
‘ 3. Significance of quantum numbers,

4. Concept of periodic properties of clements.

3. Theories related Lo chemical honding.
‘ 6. Acid-base concept, pl. buifer,
i 7. Factors responsible for reactivity of organic molecules.
| 8. Basics and mechanism of chemical kinetics.
| | 9, Properties of electrolytes,
| Credit Value i | e e i

TomiMarks | Madmum Maks: CCE30, T Vinimum Passing Miarks 5 2.
I— =+ - |/University Exam (UE)- 70
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P:;rt B- Content of the conrge

| Total No. of Lectures-Tutorials-Practical (Tn hours per wéek}: L-T-P:60-0-30
l Unit | Topic 37

ﬁﬁﬁ........O..O0.0.IOQ0.0.‘Q..O.%Q..O

Elementary idea of the following properties of the elements with

|* Atomic radii (van der Waals) lonic and v:.:r}':f;l:al radii.

Keywords/Tags: EAN, Atomic vidii, Towic  Radii, Crystal Radii.
donization Energy.

Signature of BOS Members
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No. of -Icciurés

(a)Chemical techniques in ancient India: General Introduction
(k) Contribulion of ancient Indian scientists in chemistry e.g.,
metalfurgy, dyes, pigments, cosmetics, Avurveda, CharakSanhita.

Atomie Structure!

(i) Review of Bohr's theory and its limitations. Atomic spectrum of
Hydrogen. Dual nature of articles and waves, de Broglie's equation,
Heisenberg 's Uncertainty principle and ils 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-flled and
completely filled orbitals, concept of exchange energy, Relative energies
of atomic orbitals, Anomalous electronic configurations.

(i) Keywords/Tagy: Metallurgy, Dyes, Cosmetics, CharakSanhita
Hydrogen spectrum, Hund's rule, Aufbau principle

2+4

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

* Effective nuclear number (EAN), shielding or sereening effect,

Slater rules. variation of effective nuclear charge in periodic table.

* 'Covalent radii (octahedral and tetrahedral)

Detailed discussion of the following properties of the elements, with
reference 1o s & p-blocks.

* lonization energy- Successive ionization energy and factors

affecting ionization energy, Applications of ionization energy,

Electronegativity- Pauling's/ Mullik&n's. electronegativity scales.
Variation ol clectronegativity with bond order, partial charge,
hybridization.

A 2
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Chemical Bunﬂing : 20
. lonic Bonding: General characteristics of ionic bonding,
lonic bonding &Fnergy: lattice & solvalion energies and their

importance. in the context of stability and solubility of ionic '
compounds.

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

lii. Covalent bonding: Lewis’s structure, Valence Bond theory
{LleitlerLondon approach).

Hybridization- Concept, types (sp, sp’, sp™. dspz.,sp“ddzsp;,
sp’d™ sp’d’)withsuitable examples of inorganic and organic
molecules

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

Valence shell electron pair repulsion theory (VSEPR) theory:
Assumptions. need of theory, application of theory to explain
geomelrics 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, trigonalbipyramidal and
octahedral arrangements such as: NHs, HyO, STy, CIFs, PCls, SF..
CIFs, XeF; XeF,, XeF,

Molecular orbital (MO) coneept of bonding

‘The approximations of the theory, Linear combination of atomic orbitals
(LCAQ) (elementary pictorial approach) _
Rules for the 1.CAO method, bending .and antibondingMOs. |
Characleristics for s-s, s-p and p-p combinations of atomic orbitals,
nonbonding combination of orbitals.

MO diagrams of homonuclear diatomic maolecules:-

H;, Liz, Bea, Ba, o, H],ng Fa and their ions,

Molecular orbitals of hetéronuclear diatomic molecules:-

€O, NO, CNHF, d

Bond parameters:

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

3 [
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| '|ﬁ"¢:pwnrta'ﬂ'-‘?' ags: lonic Bonding, Covalen: Bonding, Hybridization,
VSEPR Theory, LCAQ, MO Diagrams, Bond Parameters

‘ 4 |Acid-Base concept 4
‘Arrhenius concept, Bronsted-Lowry's concept, conjugate acids and bases,
relative strength of acids, Lewis'sconcept, pH. buffer solutions. Acid-hase
neutralisation curves, Handerson equation.

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

!Indicator. choice of indicarors.

Keywords/Tags:  Acid-Base  Concepr, Bronsted-Lowry's  Concep,
Conjugate Acids Anel Bases, P, Bujfer Solution, Indicator,

> |(a) Fundamentals of Organic Chemistry 12

Structure, shape and reactivity of organic molecules:

| Physical Cffects, Electronic  Displacements:  Inductive FE flect,
Electromeric Effect, Resonance and Hyperconjugation.

‘ Cleavage of Bonds: Homolysis and Heterolysis.

| Reactive Intermediates: Carboeations, Carbanions and free radicals.

Nucleophiles and electrophiles.

(b) Stereochemistry of Orgunic compounds:

‘ Concept of isomerism.

Geometrical isomerism:
. Determination of configuration of geometric isomers, E & Z system of]
| nomenclature, geometric isomerism in oximes and alicyclic compounds.
Optical isomerism:
|EIemenls of symmetry, molecular chirality, enantiomers & their
properties, stercogeniccentre, optical actvity of enantiomers. Concept of
‘chfmlity (up to two carbon atoms): chiral and achiral molecules with two
stereogeniceenires. 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
'Conformations of ethane, butane and cyclohexane. Interconversion ofl
Wedge Formula, Newman, Sawhorse and Fischer representations,
| Keywords/Tuags: Flectronic | Jispiacements, Nucleophiles, Electraphiles,
[Msomerism,  Molecular  Chivality, ' Ewantiomers, Sequerce  Rules,

| Conformation :
1 \0 mﬁ,wi/’

Dr, Kalpena Giupta, HOID
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6  |Chemiecal Kinetics: 52
Rate ol reaction, Definition and différence of order and molecularity. !
Dierivation 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.

Tonie Equilibria:

Strong, moderate and weak electrolytes, degree of ionization, factors
affecting degree of ionization, ionization constant and ioni¢ product of
water., Commen ion effect. Sall hydrolysis-caleulation of hydrolysis
Iccunstzult degree of hydrolysis and pH for different salts. Solubility and
solubility produet of sparingly soluble salts — applications of solubility

product
‘.ﬂ'ﬂ]ﬂi’ﬂ?‘l’fw ags: Order of Reaction, Molecularity of Reaction, Arrhenius
Equation, Activation Energy, Elecivolytes, Sali Hydrolysis, Solubility
|Prodici,

Part C- Learning Resources

Text Bu_uks, Reference Books, Other Resourees

Texi Books:

1. Lee, 1.D., Coneise Inorganic Chemistry, ELBS, 1991,

2, Khera, I1LC., Gurtu, I.N., Singh, J., Chemistry For B.S¢. st Year, Pragatiprakashan.

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

Publishers Year: 2019,

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

Publishing co. 2020, '

3, Gurty, J. N., GurtuA. , Advanced Physical Chemistry, PragatiPrakashan, Meerut, [SBN:

G789386633347, 938663334 5: Bdition: 1V, 2017

{i Day, M.C, and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962, '
. Bahl, A, &Bahl, B.S, Advanced Organie Chemistry, 5 S. Chand, 2010 '

E Kalsi, P. 8., Stereechemistry Conformation and Mechanism, New Age International, 2005,

9. Finar, LL., Organic Chemistry (Vol. 1 &I1), E.L.B.5.

1. Morrison, BT, & Boyd, R.N., Organic Chemistry, Pearson. 2010.

1. .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

5 *
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! Reference Books:

1.

Prakash, S., Founders of Sciences in Ancient India, published by The Research Institute of
Ancienl Scientific Studies, New Delhi. 1965 (OCol.C)394302452,

AcharyaPrafulla Chandra Ray - A Collection of Writings, Volume 1ITA: A History of Hindu
Chemistry (Volume-1). Editor: Prof. Anil Bhattacharyya, Publisher: University of Calcutta,
Unline information:

https:/www caluniv.ac.in/news/APCR%20Publication/acharva-prafulla.html

. Chemistry in India, in Traditions & Practices of India, Textbook for Class X 1, Module 2, |

Central Board of Secondary Education.
Subbarayappa, B.V., Chemistry and Chemical Techniques in India, Centre for Studies in 5
Civilizations, 2004, ISBN 81 8758601 X, '
Huheey, LE., Keiter, E.A., Keiter, R.1.. &Medhi, O.K., Inorganic

a. Chemistry: Principles of Structure and Reactivity, Pearson Education India, 2006,
Douglas, B.E., McDanicl, D.H. & Alexander, J.J., Concepts and Madels in
InorganicChemistry, John Wiley & Sons, 1994,
Graham Solomon, T.W., Fryhle, C.B. &Dnyder. S.A. Organic Chemistry, JohnWiley&
Sons, | 2th Edition, 2016.

9. McMurry, JTE. Fundamentals of Organic Chemistry. 7th Ed. Cengage |earing India
Edition, 2013. !
10. Bykes, P.. A Guidebook to Mechanism in Organie Chemistry, Orient Longman, New Delhi
(1988).
11, Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007)
peaderm® g
Approve
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Suggested equivalent online courses:

(all URLs aceessed in May 2021)

NPTEL: https://nptel.ac.in/courses/104/106/1041061 19/ https://nplelac.in/courses/104/101

|
- Sl Tl |
104101121/ |

MIT: https://ocw.mit.edw/'courses/chemistry/3- 1 2-organic-chemistry-i-spring 2005 /sviiabus/

Web sources

{all URLs accessed in May 2021)

hitps://ertsandeulture.gooule com/exhibit/rasashala-ancient-indian-alchemical-lab-national-council-

of-science-museums/KwlCaPIRFOy-KO  hl=en

birp: (fsanskrit vobyd ac. infevents-new/Ancieni-Indian-chemistey pd
https://insa_nic.in/wrilereaddata/UplLoadedFiles/IIHS/ VU101 1 PRay.pdl
hitps://asinic.in/Ancient [ndia’Ancient_india Volume Yarlicle 8.pdf
hitps:ddecutkal.ac.in/Syllabus/™A _history/paper 23 pd[
hitpsi/ivvm.org:in/study_material/ENG%20-%20 1 ndian%20Contributions% 2 010%208ciznce pdf
https./fwww . peurus.com/chemistry -in-ancient-india/
hittps Jen.wikipedia.or'wiki/Historyofchemistry

Parl D-Assessment and Evaluation
Suggested Continuous Evaluation Methods: Maximum Marks 100
Continuous Comprehensive Evaluation(CCE): 30 marks Univarsity Exam(UE): 70 marks

Internal Assessment: Continuous Class Test/ Assignment/Presentation TOTAL
Comprehensive Evaluation(CCE); 30
30 Marks
External Assessment: University Exam | Section A bi:jac'siw: type question TOTAL
r:lf:l:tinn: 70 Marks _Section B | Short question : : 70
Fime: 03:00 Hours Section C | Long question

HOS Members D, Kalpana Gupta, HOD
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PRACTICAL
Al Program- CERTIFICATE | Class-B.5c. | Year- First | Session: 2023- 2024
T ¥ Subject - Chemistry :
Course Code _ i 51-CHEMIP 3
Course Title Qualitative & Quantitative Chemical analysis ( Paper 1)
Course Type _ Core Course
Course Learning By the end of this course students will learn the following as-pen:ts
'| Outcomes (CLO) of Laboratory exercises in Chemistry;

1. Importance of chemical safety and lab safety while performing
experiments in laboratory

2. Qualitative inorganic analysis

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

5. Technigues of pH measurements
6. Preparation of buffer solutions

Credit Value A . s
Total Marks Maximum Marks: CCE-30, Minimum Passing Marks: 3%
l University Exam (UE}-70
External Assessment | Marks
Unit1 | Experiments to be performed in laboratory ; Ts)
1 Qualitative inorganic analysis20 Marks Identification of sﬁrﬁpte inorganic 244

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, lonic product, common
lan effect. Selubility and selubility product.
Oualitative organic analysis7+2 Marks
1. Detection of hetero-elements (N, 5, Cl, Br, I} in organic compounds
2. Functional group tests for alcehol, aldehyde, carboxylic acid,
carbohydrate, phenals, nitro, amine and amide.
Quantitative analysis of acid, alkali and buffer solutions15 Marlks
lonic Equilibria
1. WMeasurement of pH of different solutions of acids and alkalies using
pH meter (may use aerated drinks, fruit juices, shampoas and soaps)

Note-use dilute splut[ﬂnz of soaps and shumpoos to prevent damage to the
glass electrode.

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 bpffer

5 N
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capacity:
(i) Sodium acetate-acetic zcid
(i) Ammonium chloride-ammonium hydroxide

Part C-Learning rés_ourc_:_a_s

Text Books, Reference Books, Other Resources

' Text Books:

Goswami A K., Mehta, A, KhanamRehana, O.R.S., UGC Practical Chemistry VOL. |,

PragatiPrakashan, 2015

Goyal, 5., B.5¢, Chemistry Practical, Krishna Publication, 2017.

Vogel, A.l., & Textbook of Quantitative Inorganic Analysis, ELBS.

svehla, G., Vogel's Qualitative Inorganic Analysis, Pearson Education, 2017,

Mendham, 1., Vogel's Guantitative Chemical Analysis, Pearson, 2009,

Vogel, A, Tatchell, A.R., Furnis, B.5., Hannaford, A.l. & Smith, P.W.G., Texthoak of Practical

Organic Chemistry, Prentice-Hall, 5th edition, 1996,

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

8. Khosla, B. 0, Garg, V. C.,&Gulati, A, Senior Practical Physical Chemistry, R.Chand®& Co.: New Delhi
(2011},

O W

Referances:
9. Mann, F.G. & Saunders, B.C., Practical Organic Chemistry Orient-Longman, 1960.
10. Furniss, B.5., Hannaford, AJ,, Smith, P, W.G., Tatchell, A.R., Practical Organic Chemistry, 5th Ed.,
Pearson [2012)
11. Ahluwalia, V.K., BAggarwal, R., Comprehensive Practical Organic Chemistry: Preparation and
Quantitative Analysis, University Press {2000),
12, Prof, Robert A, Hill Ir., David C. Finster, Labaratory Safety for Chemistry Students, 2nd Edition
Wiley ISHN: 9/8-1-119-02766-5 May 2016
| 13. Prudent Practices in the Laberatory: 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:f//nptel acinf/courses/104/105/104105102/

PartD - Asse:sme[;t and Evaluation
a9

Signature of BOS Members




Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.
Syllabus: Chemistry Academic Session 2023- 2024

eeeoceOOeOOOOOOOOOEOEOEOOOROOEOCOOOCOOGOOGROOCRO®EOG®EO®ES

Sugpested Continuous Eualuﬁtlan Methods:

Internal Assessment . Marks | External Assessment Marks

Class Interaction an — 10 Viva Voce on Practical 10
Chemical and Lab Safety
s Tozicity of the compound used in chemistry
laboratory.
» Safety symbol on labels of pack of chemicals
and its meaning,
® What is MSDS sheets? Find put MS0S sheets of
some hazardous chemicals (K;Cr,0,), Benzene,
| cadmium nitrate, sodium metal, ete.
* Precautions in handling and storage of
hazardous substances like concentrated acids,
Ammaonia, organic solvents, etc.

Mote: descriplion Lo be written in practical record.

——

ﬁt‘rendance__ 110 Practical Record Fi'le & 10

Assignments [Charts/ Model Seminar / Rural 10 Table work / Experiments | 50
senvice/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

TOTAL -] SIS i

Academic Council
ﬁpp[wed

; U
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B. 5¢. | Year Chemistry Syllabus
CBCS Annual Pattern
From Academic Year 2023- 2024

Paper 11
i Part A Introduction =
| Program | Class-B.Se. | Year- First Session: 2023- 2024
| CERTIFICATE ' _ 3
R _ Subject - Chemistry
| Course Code S -CHEM2T
Course Title Analytical Chemistry (Paper 11)
 Course Type ; ! Core f‘our&u’ Minor/ Elective ;
Pre-requisite(if any) To study this course our students must have had the subject
Chemistry in class +2 or equivalent, - %
Course Learning By the end of this course students will learn the following aspects of
Outcomes Che st
| (CLO) Mmistry: ! .
1. Basic concepts of Mathematics for Chemnists,
2. Fundamentzlsof analytical chemistry and steps involved in analysis.
3. Basic knowledge of Computer for chemists.
‘ 4. Basic Concepts ef Chemical equilibrium.
| 5. Principles of Chramatography and chromatographic technigues,
|
6. Various technigues of Spectroscopic Analysis,
 Credit Value '3 - ' :
Total Marks Maximum Marks: CCE-30, | Minimum Passing Marks: 33

___University Exam (UE)- 70

Part B- Content of the course

Unit

| Total No. of Lectures-Tﬁ'turinlsFl’;-aética['[ln hours per week):
L-T-P:

60-0-30

Topic

Mathematics for C_hemist_s'

& calculation of slopes. Differentiation, differentiation of functions like k..

| %" siny, logx, maxima & minima, jyar Lial differantiation, Integration of

some useful relevant funclions;

Keywords/Tags: Linear graphs, Logarithmic Relation, Differentiation,
Integration

iy o

L

No. of lectures

10

Straight line equation, Logarithmic relations, curve sketching, linear graphs |

" (\[) Pl
I D, Kalpant-Gupta,
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Basic A Analyrtlcal Chemistry: 10
Intreduction to Analytical Chemistry and its interdisciplinary nature,

Concept of sampling. Importance of accuracy, precislon and sources of

error in analytical measurements, Presentation of experimental data and

. results, fram the point of view of significant figures, statistical terms: mean,

‘ mean deviation, median, standard deviation, Numerical Problems.

L]

Calculations used in Analytical Chemistry

Some Important units of measurements- 51 Units, distinction between
mass and weight, mole, milli mole and Mumerical 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, Stoichlometric
Calculations, Mumerical Problems.

Keywords/Tags: Accuracy, Precision, Sl units, Units of Concentration,

| Chemical stoichiometry.

E Computer for Chemists | 10

Introduction to computer, Introduction 1o operating systems like -DOS,

Windows, Linux and Ubuntu.

Use of computer programs

Running of standard programs & packages such as MS-Word, M5-cxcel,

PowerPoint, Execution of linear regression x-y Plot. Use of softwares for

drawing structures and molecular formulag,

Keywords/Tags: Dperating Systems, Ma-word, MS-excel, PowerPoint,

4 Chemical Equilibrium: 10
| Equilibrium constant and free energy, concept 10 of chemical petential, '

Thermedynamic derivation of law of chemical equilibrium. Temperature
dependence of equilibrium constant; Van't Hoff reaction isochore, Van't
Hoff reacticn isotherm. Le-Chatelier's principle and its applications.
Keywords/Tags: Chemical Equilibrium, Equilibrium constant, Free Energy,

| Chemical Potential

Chramatography 10
Introduction, Principle and Classification. Mechanism of separation:

adsorption, partition & ion-exchange.

Development of chromatograms: frontal, elution and displacement |
methods. Paper Chromatography (ascending, descending and circular), Thin
Layer Chromatography {TLC) and Column Chremategraphy (CC), Gas
Chromatography (GC) and I-hgh Prassure Linuid Chromatography (HPLC),

| typesof column and column selection, applications, limitations.

Principle and Applications of:

» Flash chromatography,

| lon-exchange cl chromategraphy and Ak (_ j:"/g/
Signalure of BOS Membirs @/ Dv. Kalpana Guaptal HOLD
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| 12. Singh, R.K. P., Modern Chemistry, SahityaBhavan, Agra

* Chiral chromatography. ; : _|

Keywords/Tags: Chromatogram, lom Exchange, Column Selection,
Adsorption

6 | Spectral techniques of analysis 10
Basics of absorption spectroscopy:

tlectromagnetic radiation, Spectral range. Absorbance, Abso rptivity, Maolar
Absorptivity, Fundamental Laws of Absorption, Lambert-Beer Law and its
limitations,

Constitution & working of phatom eter, spectrometer, colorimetar,
Ultraviolet (UV] absorption spectroscopy

Presentation and analysis of UV spectra, Types of electronic transitions,
Effect of conjugation. Concept of chromophore and auxochrome,

| Bathochromic, hypsochromic, H\f_i.juérch romic and hypochromic shifts. Uy
spectra of conjugated polyenes and enones

Infra-red (IR) absorption spectroscopy

‘ Molecular vibrations, Hooke's law, selection rule §, intensity and position of
IR bands, Measurement of IR spectrum, finger print region, characteristic

| dbsarption of various functional groups and Interpretation of IR spectra of

_ simple organic compounds,

| Keywords,/Tags *Hypsochremic, Hypochromic, Absorption, Spe_ ctrum

| Part C-Learning r?s_-_ﬁu rces :
Text Books, Reference Books, Other Resources

ext Books -
Gaur, 5., Computer for Chemists, Meel Kamal Prakashan, 2017
Khopkar, 5.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher, 2009
Kaur H, Analytical Chemistry, PragatiPraksshan (2008)
Gupts, Alkal Analytical Chemistry, PragatiPrakashan (2020)
Bahl, A. &Bahl, B.S. Advanced Organic Chemistry. 5. Chand, 2010,
Kaur H, Instrumental Methods of th'_eml'c'af_ﬁnaiysls, PragatiPrakashan, 2018
sharma B K., Chromatography. Krishna Prakashan, 2019,
sharma Y.R,, Elementary Organic Spectroscopy. S Chand, 2013
| 9. Singh, DR, Saxena, G., Singh, B., Inorganic Chemicals, ShivlalAggarwal a Company, Agra
| 10, Srivastava, S, 8., Gehlat, A'S,, Chemistry, RatanPrakashan Temple, Indore
11. Soni, PL, Organic Chemistry, Sultan Chand and Sons; Delhi

ot (01 S M R R

13. Agnihotr, PK, Sahu. D _
14. B, Pilla, A, Sahu, M., Yugbodh Chemistry, Yugbadh Publications, Raipur

Reference Books:
1. MitraSurbhi, Handbook of Computer Science & IT, Arihant, 2018 f:

_ \ &
I3 \Eﬁﬁ v ﬁ; ,ﬁ’
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Harris, D, C. Quantitative Chemical Analysls, 6th Ed., Freeman (2007)
Christian, Gary D; Analytical Chemistry, 6th Ed. John Wiley & Saons, New York, 2004,

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

Atkins' Physical Chemistry, 10th Edition, Oxford University Press, 2014 |
Gurtu N, Gurtu A, Advanced Physical Chemistry, PragatiPrakashan, Meerut. ISBN:
9788386633147, 93B6633345; Edition: W, 2017

7. Atkins, P& Paula, . Physical Chemistry, Oxford Press, 2006,

8. Finar, L.L. Organic Chemistry (Vol. | 811}, ELB.S.

| 9. Morrison, R.T. & Boyd, R.N, Organic Chemistry, Pearson, 2010,

10. Banwell, Molecular Spectroscapy, 2017.

| 11. Silverstien Robert, Spectrometric Identification of Organic Compounds, Wiley, 2014
12. Dyer J R, Applications of Absorptlion Spectroscopy of Organic Compounds: 2009,

Suggested equivalent online courses:

MOOC httgs.:f,fww_v,r_.cd:k,{}[g.{ course/basic-ana ical-chemisiry

NPTEL: hitps//nptel.ac.in/courses/104/105/104105084/
Web sources

(1. http://www. freebookeentre net/Chem istrvfAnalytical-Chemistry Books.heml
2. https://www springer.com/journal/216

U SR

_ Part D-Assessment and Evaluation
Suggested Continuous Fvaluation Methods: Maximum Marks 100

| Centinuous Comprehensive Evaluation(CCE): 30 marks University Exam{UE): 70 marks

| Internzl Assessment: Continuous Comprehensive | Cluss Test! Assignment/Presentation | TOTAL
Evaluation(CCE): 30 Marks | A0

. External Assessment: University Exam seetion:  |Section A | Objective lype question ‘ TOTAL

| 'H? i Seetion B | Short question | 70

! Time: 03:00 Hours o {

- Section C| Long question _| |

. &[IIW/
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1. Concepts and analytical methods in Chemistry.
2. Preparation of solutions of different concentrations.
3. Standardization of the solution.

PRACTICAL
| Program-CERTIFICATE |  ClassB.Sc. | VYear first | Session: 20232034

Subject -.Chemistry %

Course Code - 51-CHEM2P

Course Titla Ana!vticar Processes and Technigues( Paﬁer 1§

Course Type Core Course/ Minor/ Elective

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

Outcomes (CLO) of Laboratory exercises in Chemistry:

4. Identification of Organic compounds by chromategraphic

University Exam (UE)-70

techniques.
5. Analysis by Spectral Technigues.
Credit Valua 2
Total Marks Maxirnum Marks: CCE-30, Minimum Passing Marks: 33

External Assessment _ | Marks
WUnit 1 Experiments to be performed in fahu'ratury. 50
i Basic analytical exercises 10
= Calibration of different weights and glassapparatus (measuring cylinder,
burette, pipette, valumetric flasks).
* Freparation of solutions of different malarity/normality by weighing and
dilution.
2 | Quantitative Analysis 20
= Titrimetric Analysis
o Standardization of NaOH with Oxalic acid.
o Determination of carbonate and hydroxide present In mixture,
o Determinationof carbonate and bicarbonate present in 2 mixture,
o Determinationof free alkali present in different soaps/detergants,
3 Quantitative Analysis by Calarimetry 10
* Verification of Lambert-Beer Law
* Determination of concentration of coloured compounds 2., Cusc.
KMn04)
4 Cualitative Analysis 10 =

* Systematic identification of organic compound by qualitative analysis,
+ Chromatography;

Identification by determination of the Ryvalues of the given organic,/
inorganic compounds by paper / thin layer chromatography.
Keywords/Tags: Analytical, Authentication, Mola rity Standardization,

Colorimetry, Qualitative Analysis / Normality ]
? Ku/ﬁ
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~ Part C-Learning resources

Text Books, Reference Books, Other Resources

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

1992
| 2. Vogel's textbook of quantitative chemical analysis, 7th edition.
| 3, Goswami ALK, Mehta Anita, KhanamBRehana, ORS., UGEC Practical Chemistry VOL. |, PragatiPrakashan,

2015,
4, Goyalsudha, B.Sc. Chemistry Practical, Krishna Publication, 2017.

5. Tandan, M.N., Unified RasayanVigyan, ShivialAgarwal& Company, 2018

suggestive digital platforms web links:

hitps:/www.youtu be.com/watch?v=0AIMRDzuThS

http://amrita.olabs. edu.in/?su b=73&brch=88sim=133&cnt =1
http:/chemcollective. orgfviabs
http/ fmas-ilt hs.ac.in/expo/Quiz.html
hitps://chem. libretexts.org/Ancillary Materials/Laboratory Ex periments/Wet Lab Experiments/General
Chemistry Labs/On line_Chemistrylab_Man ual/Chem_9_Experiments/02%3A P aper Chromatography
of Gel Ink_Pens {Experiment} '
. https:f/edu.rscorg/exsperiments/leat-chromatogra phy/389.article
. https://edu.rsc.org/experiments/ch romatography-of sweets/455. article
http://swe.mit.edu/outreach/virtua |_resources/paper_chromatog raphy.pdf
http:/fwww.che m.latech.edu/™deddy/ chem104/1045tandard.ht m
10, https:/ fwww.ch em_purdue.edu/courses/chm224/Miscellaneou s/ Model report_Expt2-revised
2009.pdf
11, hitps://www.webpages.uidaho.edu/ifche ng/Chem%20253/labs/ Experiman 19,203 pdf
12, http:/ffaculty.cebemd edu/~cyau/12 29,2007%20Acid base¥20titration 20AUG%202013. pdf
13. hitps://labbalances.net/blog 5/blog/zuide-to-calibration-weights
14, https://cdnZ. hubspot.nat/hubfs/2 203666/2eamex_White_Papers
[Beamex220White¥ 20Paper%20%20Weighing? J0scale¥20calibration%20ENG. pdf?_hssc=1
O7207261.6.1518193235316&h51c= 107807261.e215acabed 7 779295249 b7830c0Maad,
1516987215921,1518111962556,151 819323531 6.17&hsfp=2102249448EhsCtaTrac king=8918cf ta-

L i e o
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Part D -Asses-_smerrt and Evaluation _]
;  Suggested Continuous Evaluation Methods: \q
Internal Assessment | Marks | External Assessment Marks
Class Interaction on — 10 Viva Voce on Practical 10

= Common glassware and lab wares far solution
preparation and analysis.

* Numerical problems related to solution
preparation,

= Any other discussion.

Note: description to be written in practical recard. : .
Attendance 10 | Practical Record File 0

Assignments (Charts/ Model Seminar / Rural 10 Table work [ Experiments, | 50
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit) :
TOTAL 2 30 70

© €0 66606060 06606066000060000OCOGEECEOLOEOGOOEOEEDS®EEO®O®GSE®EOCPOC®OTE
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~ Syllabus of Theory Paper

HEE “PartAlntreduction |
!FE-',}L[?.]E&&T&E.R __i_i.','lasg:_l-t.‘-_ii_ :‘i'tm-l"-.-i | Session: 20232 I|
e o b Uiy Caplerin, AT
e sewws oo
7 Course fitle [T Chemisoy in Everyday Life =
3 Course Type (Core | oo Eleetive !

"4 | Pre-requisite (if any) | To sty this sourse. i student must have had the sebject

|

| J Course/Eleciive/ Generic |
|| Eleetive/NVocational!....) ] A= i
| |
; |

i | seiencefarts fcommierce i elass +2 or eguivikent
.
| S e R e LR P B LR S bkl
! T'his cowrse can be apted as an elective by the students of
i ' Fullpwing subjocts: Opan fur all e~ S
l 5 | Course Learning outcomes | By the end of this course studeriie s oxeered s

(O i 1. Learn ahout the chemistty of ancient Indi, ancicol
| | comstruetion manerials and discovetics, . |
i i A gGain infarmatien about cacids boases sl osalte |
| | avvalved in ooz day today e
i ! 1 Heve an ideaof Food acdulteration, its Burnlil eftkels.
| anel methads 1o detect sdulteration and e huport

conslilpents of ogr food.

4 Srudent will he  Tamiliar sath  dhe .'_-I'sa'rns-;uill
nomerclanee of the commonly used materials in

|
| | SC BE T oy
] daity life including toiletries. kitehen and beveraped.

l 5. Have an Elementary idea of disinfectants, pesteiles |
e e o wdelewses,
6 | Credit Value b R S RN PO R T

7| Total Marks | M Mlarksr 25-73 [ Min. Pazsing Marks;33 ___J
Rt Part 3- Content of the Course : |

“Tutal No. of Lectures-Tutorials-Practioal (in hours per week):
L-T-P:

a e

Unit | Topies Mol |
S Al TR e et T O by, e 1157 L]
i1 | Ancient Chemistry- Chemistey in Anciont ki ¥l |
! i o Alchemy- Construction makerial in ancient times. fike Pollery, Bricks. | i
I | Cepnent, Minesals .
| | »  Dhiscoverny and ses af Glass, cosmelics & perfuines, pager &ink. {
1 o Tiets] capraciion mooncient L, fibre cloth and d¥ing ehemistny m | i
ancionl ires. | i
Busle introduction of chemistry! Elements (uple attmic number 30} H0mMS, ' {

miplecyles snd componunds. {

! [ Weywords Uaos:  Amgienr Clemisiny, Aloheny, (Thess, Metal exiraction, A ' }

Wi, SO S S T | Bl

Tl | Acids, Bases and Salts in Daily Life Definition of acids. bases and neutml |12 |
| substaness, pll seale, | |

| Rources and uses of- ! |

L | s Acids Bydrochloric avid, weetic acidivinegr), ascorbic neid garhanic !

S i f

{ \£ i f\w
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..GOEQ...._l............'....I........

C T acd.selluric etd. lararie e, ire a. | I
: | o Bases- sodiam hydeonide. megnesium hydroxide, caleium  hydioxide :
: AT, l ]
| s Salre sodium fluonde, scdium chloride, sedium pucbonmie, ol | .
| bigarhonate, copper saiphste. slums. eslsium carborme, ammonium |
chioride, {
Keywords/Tags: Acigls Bexer, Saliy, Veuraf Substarces, i sy o
1l | Major Components of our Food- Thasic idew of vitemina, minesmls. fus | 12 I
| | carbobydrates. proeins and tibers, the function nd sowrses. i
| Funclions and impoertance: Vitamin B complex. annoxidants, micronuirients | |
like iron, sine. caleium ! !
| Food Adulteration- delinition, types. hormiul effects ! i
‘ « Common adulterants und their detection in- milk, ghee, musioed oil. ! {
| spgent. salt, vea, Gl powder, bluck pepper, tunreric pivwder, honey |
s Honmful efitcs of food  odditives- csuecharin,  monosodiem | |
i ' plinmate A nemota), Sulphue doxide. presErvativies i -
[ . KevwordsTags: Fisgumeives, Mimerols, Antivcldents, Aduliragon, Addives 4|
IV Basie Rnowledse of important Chemical constituent of materials used in | (2 |
| | everyvidiy W= (hamoes and thelr offects only)- |
. s Toathipaste, differens types of soaps, detergents and coamelics, nuil polish | |
i (=i dlen .
o Tahiesalt rock salt sogar, | 'I
= Baking sode, gaostic soda, baking penvder |
e Coifee and tea, chemicals invalved in processing of bakery products, i i
5 Onion, garlic. spices like wrmenc., chilly i
| e Oiland fas. |
= Bods drinks, oleshal amd whaceo. ; ,
|| Keywords/Tags: Tuathpasie, Soaps, Saly, Spices, Alvohor. o= !
I Elementary iden of disinfeetants, pesticides and cleaners- L2 :

& Aleohol basod hand  sdenzers sodium hapo chlonite,  napbthalens,
| Anasepiie soluticns !
o Posticides wnd insecticides like DDT. mosquilo repelient. borie aeid, |
s Toilet cleaers: Domestic phenvis Flooe cleaner
KeywordsMugs:  Disinfectunii, Pesiicides,  Cleandre,  Mosguivn Kepelient,
Pheryls.

Part C-Learning Resources
Text Bunks, Relerence Books, Other resonrces

| Supgested Readings:
| Sugpesied Readings: 1

1 Cog Bl Aarysts or FOOns 13. '

‘ 2 Cox HE ARD rearson CHEMIOAL ANALYSIS CE FUORE, i
i

)

3 SHAKUNTALA Mary N ane Swasy S Toons: Facrs and PRINCIPLES A1H i REW AGE |
IR TR L 1998 |

i 4 Bamaso Fare Decmeeisa Cresnstry, DiasesTia) PUBLISHING COMBANY

| 5, Cuarforths B 1980 ) Chenestey throsgh the looking glass. In P L, Childs fed.), {
& Limerick, Evervday Chemistry (pp 4-93) Thamond Callege, .+ !
R

Dr Kalpana Gupfa HOD
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T Baitils, S, (2002, Criteal thenking and science edusition Seience & Eduealioe 1|, 381-375. |

& Childs: 1 E_(1986). What is everyiday chemisiry? In . B, Childs (ed.), Everyday chemistey. | |
Limerick: Thomond College. |

9 Chemival Education 60, 1031 | |

10, Matfislds ASE (1923), Education through science |

11. Risy Prafidla Chandea istory of Chemisiry in anclent and Medieval Indin: locorporating (he |
History of Hindu Chemistry | January 2004 Chowhkharnbha Sanskrit serices office |

NMOOCs, NPTEL. SWAYAM, HE E-Contents-

| htipssVtamiland vedas.eom/ 2019/ | 104/ rare-chemisiry-alehemy-medicine-books-of ancient-ind ias
| postne 7178

hpes/inptel. seinjcontentistorased 'cotrses! | G314 082 moduie! Jecture L lecture Lpdf
hiiperinplelac iveourses 14/ 103104103071/

hitos:incerliic. nfexibook/pdfigesc105 pof |
https Jenlinecourses swayam2 ac infugel 8 _btigipreview ;

|
' Part D-Assessment and Evaluation

Sugzested Continuous Evaluation Methods:

Machnom Marks : 100 i
Continupus Comprehensive Evaluation (CCE) : 25marks University Exam (V) T3 marks -
|| Internal Assessment : | Class Test |15 H
11 Cankinusus Cumpachensive ! Assiprmienl/ Pragerstion tl 51 ' i
Evgluasion (COER2S i g it 2 :

Extérnnl Assessmeat 1 SevtinnlA) ¢ 1heee Yery Short | 03 x 03 =08 | i
Limiversity Exam Section’ Duestions £30 Wards Fach) i

i
|
|

! Fi | Seetion (B) « Four Shoi i 13
{ Time : 02060 Hours Ouestions (200 Words Each) | D4 % 09=16 !
Section (C)  Two Long | 02 15 = 30 Tatal 75 I |

| (uestions 1300 Wonds Bach)

}Anyrerniqfa_ﬂ-suggusﬂun?: = s LTI o B T S n s  a |

Y <
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Chemistry in Everyday life

Part-A Introduction

;____F'mgram:_(.‘grtiflc'a-te | ~ Classes B. Sc. | year SEjssiun 2023 'E_I:'r:'!_ﬂ Sy
_ Practical Elective Paper- Ch&l‘hlﬁtﬂf in | Everyday life
Course Title | Chemistry in Euewda!,! life
Coumalpge | " - T mpoieNMge. o -
Course Type ___ GenericElective :
Course Learning Bv the end of course students will learn the following aspects of
outcomes (CLO} ' Laboratory exercises in Chemistry

1 Concepts and analytical methods in chemistry.

2. ldentification of acids, bases and salts involved in our day to day
life.

3. Metheds to detect adulteration in commonly used food materials.
4, Preparation of Natural indicator.

____Credlt value ; - T e ) Sk
Totals [*{Iarks h[laf.lmum marks 70, C_t;E_SI‘J 1% Mlnlrnur;-l Passing Marits 33
£ Lo Extemal Assessment Lt | = _i_Mq{kS'
e SRS Expﬂriments to be performed in Iaboratﬂw 2 e
1 Basic analmcal BXEercises ' 10

|
|
» Calibration of different weight and glass apparatus (measu ring cylinder , :
, burette, pipatte, volumetric flasks) |
« Preparation of Solutian of different normality/morality by weighing and |
| dilution-1. HCH(V/V) 2. NaOH(W/V) _ |
- 2 | Preparation of natural indicator for pH measurement AL | Ao
* Preparation of China Rose indicator |
.| * Preparation of Turmeric strip |
3 Preparation |
i »  Preparation of toilet cleaner |
& Preparation of domestic phenyl |
* Preparation of hand sanitizer
. * Preparationof Detol
4 Qualitative Analysis ) ; 10
Food Adulteration — Testing of Adulterant in Milk , Oil, Turmeric Ghee

\[
Signalure of BOS Members £&4 Dr Kalpana Gupta, HOD
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Govt. M I College of Home
AS recommended by Central Board

Syllabus;

Science & Science for Women Jaba Ipur

of Studies and Approved by the Governor of M. p.
Chemistry Academic Session 2023- 2024

B.5c. Il Year Chemistry Syllabus
CBCS Annual Pattern

From Academic Year 2023-2024
Chemistry-NEP {2020)
(s T e SRR IR ) 2 S

Part.&lntm&ucﬁun_ f SRS
ipEgEm-_nﬁnM_m ClessiBse. | Year-Secona ' Session: 2023-202a
i NS ___sﬁjea-ﬁm?jsﬁ R RIS T
e R T e O S X
| Euu?f.e Title Rea ctfm:ls. Rea ge_ﬁts and Eﬂec-r;anfsi-ns
[Chemistry {Paper 1)
[CourseType — coreCourse

Pre-requisite(if any)

in Organic

||:UFF Course

To 5Ed-,.r_mis:uur.~.e_uurstu§enf; must have had

the subject Chemistry in 127
|Class,Dr_5ut:jE|:t Chemistry in Certificate

Course of B. 5¢. '

Course Learning By the end of this course students will acquire the kn owledge of following aspects
| Outcomes lof Chemistry:
' (CLO) lo Various organic reaclions, reagents and th eirmechanisms, which will be |
i | helpful in understanding organic synthesis.
| *  Application of the reactions in the various industries fike pharmaceutical,

| polymer, pesticides, textile, Dyes pte.

A — | !mportant key reactions used in further study andResearch work.

Cradit Value | 4
' Total Marks | Maximum Marks. 100

e ﬁi!‘!irﬁ-um .F'&hh'ilqg Fu'arks:_ag
TR 30 C£E+1{J University Exam {UE) |

T — L -

Part B- L‘ontent?tgta rse

I Tntai_f*lu. of f.eaura-ﬁﬁui'EIs-E'ra:?imﬁln h:EmFer week_jl: DEL—TEEE%]-!EI g e
| Unit TTG;_:-i-::s_ & i R A i il 3 Na. oi.'"FEC't.ures
| Wnit 1 !Suhstituﬁnq reactions 3

12
:Aliphatic Mucleaphilic Substitution: Introduction, the 541, 5,2 and |
Sni mechanismes, neighbourin

B group participation, effact of Substrate,
[nucleophife, leaving group and reaction medium. |
Aliphatic Electrophilic Substitution:
Aromatic Nucleophilic Substitution:
Imechanism 5, effect of substrata,
Reaction mediym. |
‘Aromatic Electrophilic  Substitution: i

Arenium  jon mechanism,
@rientation/directive influence {electronic explanation only) and reactivity,| !
diazanium coupling. Vilsmeir reaction.

IKcvwords.-’Tags: Nucleaphillc Subslitution,
Beniyrie, 5,1, b R R

Elementary treatem ent,
the S.Ar, 5,0 and Beneyne |
nucleophile, leaving group and

Slectrophilic  Substitution,!

>
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| Unit 2

|
Unit3
!

(Carbon [Wittig),
Keywords/Tags:

Ad_;;!ftlgg-_ang_EHr;lnﬂ_iﬂ-:m .Regc_tfnﬂg_-. 3 s i Sl g

12
|Addition Reactions: Introduction, reactions involving addition of nucleaphile,|
electrophile and frpe radicals, ra

Bio-selectivity and chemu-sa.‘cctiviry,
I'and reactivity, Markovnikoy and AntiMarkovnikov's addition,
|Elimination Reactions: Introduction, E1, E2

|effect of substrate, attacking species,
orientation- Saytzeff and Hofmann riile.

{Keywords/Tags: Addition Reactions, Eliminati
addition, regio-sﬂect_iv_it'ﬂ:himn-su!e_ ctivity,

IRgagents. Catalysts and Rearrangem nts {Mechanisms and Applications] | 12
Reagents and Catalysts: Preparation prope

rties and applications of Important!
reagents and catalysts in organic synthasi
|reagent, N-bromo succinimide (NBS), diazom
[AICE), sedamide (NaNH,), Ziegler Natta catalyst.
Rearrangements {Reaction, Mechanism & Applications):
|Introduction, Types of Rearrangements, Rearr
[(Pinacol-pinacolone, benzilic acid & Wagner-Meerwein), Rearrangement to EJectmnl
Beficient Mitropen {Hofmann-Lnssen-Curtius E Beckmannj}, Rearrangement to
[Electron Deficient Oxygen (Baeyer-Villiger & Dakin}, Rearrangement to Flectron Rick!
Aromatic Rearrangements (Fries & Claisen).
Rearrangement, Reagent, catalyst, NBS, sodamide,

ernentation

and E1cB mechanisms; !
leaving group and reaction. medium,

an Reactions Saytzeff rule, Markonikoy!

angement to Electran Deficient Carbaon|

|
Grignard,

b

Sigruture of BOS Mem bars @ Dr. Kalpana Cupta, 1101
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| Oxidation Reactions: Intreduction,
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of Studies and approved by

the Governor of M.p,
Academic Session 20232024

oxidation of alcohals 1o carbonyls {
| alkenes Lo epoxides {peroxides / peracids based,
alkenes to carbonyls with bong ¢

I osmium based),
| Oppenauer oxid

' Oxidation of amino Eroups to nitro groups:
| aliphatic and aromatic amings by peracids,
| to hydroxyl amine by hydrogen peroxide.

ation.

Reduction Reactions:

Introduction, Reduction of carbon-carbg;
i compounds: catalytic hydra
"' Nickel), homopeneous (Wilkinson's catalyst)
' Hydride transfer reagents: Sodium

. based reductions

' Reduction of nitro

* Birch reduction, Clemmensen

compaounds by catalytic hydro
| Keywords/Tags: Oxidation, Reductia

metal based and nan-metal based oxidations,

chromium, Mmanganese, and silver based reagents),
alkenes ta diols (manganese and
leavage (manganese and lead based), !
|
oxidation by alkaline KMNO,, oxidation of |

oxidation of primary and secondary amines

|
I multiple hands, tarbonyl

Broups and nitro
genation: heterogeneous (Palladium-carbon & Raney !

borehydride and Lithium aluminium hydride, Meta) |

Reduction, |

genation andMetals {with mechanism). |
n, hydrogenation, Wilkinson's tatalyst

» Metal- [
e hucaidi L RO T e ey SRR SRS E SN | W
! UnftE! Photochemical and Pericyelic reactions | 12
| Photochemical reactions;

Siaraty

| Introeduction 1o photochemistry,
| ; i bt
reactions and cis-trans Isomerization.

Pericyclic reactions:

I Introduction of pericyel

rearrangement and cycloadditions), 242 and 4

rearrangement,

| Keywords/Tags: Photochemistry,

| reactions.

7‘@( BOS Members
[ /

. w
S

excilations, Jablonski dizgram, Marrish type land 1l

'c reaction and their classification (Electrocyclic, Sigmatropic | '

+2 cycloaddition, Claisen and Cope |

Pericyclic reactions, Norrish reactions, Cycloaddition |

R,

L T e — ——- ey e

T e e e m— e 1 ey -

i
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: Part C- Léarli-ing_ﬂes_uur_ces

ITe_:r_tt_Buu_ks,_Refé;erTce Enu_ks, Dtierﬁes_uurc;s % T us e T
|

: Suggested Readings: |
|

[ 1. Clayden, ). Greeves, Neand Warren, 5., "Organic Chemistry", Oxford University Press, India, 2012, |
Second Edition,
5, March, J. and Smith, MB., "advanced Organic Chemistry" John Wiley and Sons [Asia), Singapare,
I: 20086, Sixth Editicn,
3.

Bruckner, R.Organic Mechanisms: g
Beriin 2010,

| 4 Kalsi,p.§ Organic Reactions
| Third Edition.

Finar LL,"Organic Chemistry Val. 1", Pearson Education India, 2002, Sixth Editian.
Mundy, B. P, Ellerd, M. G. and Favaloro Ir, F. G
. synthesis", John Wiley & Sons, New lersey,
Li, 1. 1., "Name Applications”

edctions, Stereochem istry and Synthesis", Springer,

and Their Mechanis ms”, New Age Science, Lendon, 2010

"Name Reactions and Reagents in Qrganic
2005, Second Edition,

s Springer International Pu
| 8. Hornback, J. p. "Organic Chemist

Ahluwalia, v, | and Parashar
2010, Fourth Edition.
14, Goswami, ¢

blishing Switzerland, 2014, Fifth Edition,
ry" Thamsan Learning, Singapore, 2006, Second Edition.

|
R. K., "Organic Reaction Mechanisms",

MNarosg Publication, India, |

. "Snatkottar Prakash Rasayan evin Thos
Bhopal, Madhya Pradesh, 2019
| 11. Sharma, K., "Organic Reaction Mecha
12. Singh, 1. and Singh, 1.,
2012, Third Editian.
13. Wardle, B.
2009,
14, Dhinda, B,

Avastha Rasavan” Hindi Granth Acadery,

rism”, Pragati Prakashan, Meerut, 2015, Second Edition.

“Photachemistry and Pericyclic Reactions” New Academic Science, UK,

"Principles and Applications of Phot@chemistr',.r L dohn Wiley & Sons, UK,

"Essentials of Pericyclic and Photochemi
Publishing Swilzerland, 7017,

|
! 15, Books published by M.P. Hindi Granth Academy, Bhopal

cal Reactions", Springar International

| Suggestive digital Platforms web links:
' 1. NPTEL, Mechanisms in Organic Chemistry, Prof. Mandita Madhavan, |7 Bombay, '
Elt Lrrratetaein i T et ELE CEaT
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fi NPTEL, Reagents in Organic Synthesis,
DLl optekee Infcourse.

; 3. NPTEL, Pericyclic
| Madras. b1t FE npre)
| 4. hte/s

e/ fenaros mokin

L.

. S;}Ege;téa Eanii_nu;us: Ev;IuaE}
Continuous Cam prehensive Eva
University Exam({UE): 70 marks

Internal Assessment:
Continuous Comprehensive |
Evaluation(CCE):

30 Marks

Eﬁernal Assessment:

=2t LD SE

A A T Ty T i,

Suggested equivalent online courses:
Any other comments/sy ggestions:

nee & Science for Women Jabalpur
Central Board of Studies and app

Syllabus: Chemistry A

roved by the Governor of M.P,
n 2023 2024

§109/103 /104 B3/

reactions and Organic photochemistry,

g 1103
=L R R T

1%

106 M08 T enTs

Prof. Subthas Chandra Pan, iIT Guwahati

Prof. S, Sankararaman,

Part D-Assessment and Evalua
on Methods: Maximum MMarks
luation{CCE): 3p marks

!_C!'é_ss 'Has.t;’. A;Fggmentf P_rest-:n tation

| SEETFDI'I_.-Q F G_t_hjeaiué tn,rj;e auest_'run_

University Exam section; | —

Ty b e
70 Marks Section B | Short question

Time: 03:00 Hours

| Section C | Long question

5
Signature (' BOS Metnbers Cé

tion
100

30
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s R~y T T
1 - o I e e e ———— L _____
o ——




® 06 & 0600 00
® 6000 &0 000 0066060660006 6 ¢
e e 60

Govt. M H College of Home Scicnce &

Science for Women Jabalpur
As recommended by Ce
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Syllabus; Chemistry Academic Session 2023 2924
e P D e

Syllabus of Practical Paper

e T e e _PartAinrodugion,
[ Progrem: Diploma T Giase B sr— A Introd JYearsecond T Teomr——
[l iz oY Lo _ 120232074 |
ATy ._s_uhTe-:FcFEnﬂw___:_‘ SR el
L1 | Course Code | sa2chEmip

(s Thle | Orgavic Gualiative Angis i

ite V5is, Reactions and synthesis(Paper 1) =y
|3 | CourseType S S T
4. Pre-requisite(if any) | To study this course our students must haye had the subject
|| | Ehemistry in 12" Class.or Subject Chemistry in Certificate Course of |
B, 5.

| By the end oﬁﬁcn_u r;stﬁfﬁs_h_f!“ acqu:gtﬁkﬁwhe_dg? = |
of following practical aspects of Chemistry: |
*  Topedorm varioys reactions, which will be helpful in
| Understanding organic synthesic. |
| *  Touse reagents to perform organic reactions. |
To perform rearrangement reactions, |
I * To prepare varioys Qrganic compounds, |
| | ] * Touse chromatographic technique to monitor arganic
i reactions,
|| | || * Applications of the reactions in the industries, e.p., |

pha rmaceutical, palymer, Pesticides, textilp, dyes, ete,
industries,

| Outcomes (CLO)

|
5. | Courss Tearning —

ey -

These experiments will also be useful in further study and ||
o R g ek AR s e e 0 8
Py Quikiiie T i R D
| Fi | Total Marks —|I— Maximum Marks: 30+ 70

[ Minmum Fassing |
B T e e e — L Marks: 33
|_Part B~ Content of the Caurse

B R e
ﬁtal No. of Lectyrgs- Tutarials- Pracyical (in hours per week): 04 [
| LTP: 30-0-30.(Total Hours)

e i S N s oos e T Ty
| Fart- A Qualitative Analysis T 20 !
| | separation of binary orzganic misture i

| | preparation of their derivatives,
| | Keywords/Tags: Quaiitative Anzlysis,
ey o e SR e e eI s v |
I Part - B+Drgnnic Reactions angd Reagents:

| Oxldation Reactions: <

Separation, binary organic mixture, oreanic l

ynthesis, monitering of the reaction | |
praduct ang determination of melting

| | using TLC, purification of
point.

__________ e Ta e

ﬁ.J-

Ls T8
7 Dr, Kalpai Giemias Hoi)

g el g ™ P . R |
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I (i) Oxidation of benza Idehyde to benzoic acid ﬁﬁsﬁmﬁaﬁan_me._ MgEeate
| r (i) Oxidation of cyclohexanane to adipic acid by nitric acid. |

| | {iii) (a] Hydrolysis of non-reducing sugar to reducing sugars with specific |
f | example of sucrose.

|

| | {iii} {b) Oxidation of Glucose to gluconic acid {using Tollen's reagnt- by | |
| | Reduction of Ag' to metallic Ag ] |

Reduction Reactions: Synthesis, monitaring of the reaction using TLC, |
| | purification of product and determination of melting paoint, |

{i) Reduction of benzophenone to benzhydral by sodium borohydride, | |
‘ {ii) Reduetion of acelophenane to ethyl benzene (Wolff->| Kishner reduction J. |
’ Diazotisation Reaction: | |
| (2) Reduction of nitrobengene in acid medium to form aniline
I | (b) Preparation of azodye by diazotisation of anifine and coupling reaction
| | Photochemical and Pericyclic reactions: |
| | (i) {4+2) Cycloaddition reaction of

anthracens and maleic anhydride (Diels- | |
| | Alder reaction).

| {ii} Photochemical synthesis of benzpinacol from benzophenone, | |
| Rearrangement Reactions:

I | {i) Finacal-pinacolane Rearrangement {benzopinacal - benzpinaculunei. | |
| {lii} Banzll-benzilic acid Rearrangement. |
Keywords, Tags: Oxidation, Reduction, Rearrangement, TLC, | |

SRR | Cycloaddition, Photochemical Reaction, Pericyclic Reaction.
| Part -C Two Step Organic Pre

parations, purification of product and determination I 10
of melting point, |
| | (i} Acetanilide pora-broma acetanilide < parg broma aniline, | |
| | i) Acetaniliga - Para-nitro acetanilide + Bara nitrodniline.
Keywnrd.r.,:’“rags: Organic preparation, Acetanilide, Bromination, Mitration, | !

|__ﬁ@@________________L__J
:ff:::f::@E@ﬁ%ﬁi:::i::ffﬂ
|_ ————— — Text Books, Reference Books, Othier resolices N
| |
| Suggested Readin Es:

1. Tatchell AR, Furnis B.5., Hannaford AL, Smith PW.G., “Voael's Textbaok of Practical |

| Organic Chemistry”, Pearson Education, India, 2003, Fifh Edition. |
| 2. Ahluwalia V. K., Dkingra 5., “Comprehensive Practical Organic Chemistry: Qualitative |
Analysis”, Univarsities Fress, India, 2000,

3 Vogel A, |, "Elementary Practical Qrganic Chemistry: Small Scale Preparations Part 1%, Pearsan |
| Edueation, India, 2010, Second Edition. |
| 4. Vogela |, “Flementary Practical Creganic Chemistry: Qualitative Oreanic Analysis Part 2, |

Pearsan Education, India, 2010, Second Edition, |

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

(i
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|?ug_ges_tiﬁcn—giﬁp_taﬁrrﬂ¥éﬁiﬁs:____ A IR el Ly

| 1. Organic Chemistry Virtual Lab {httgs:ﬂlab.gmr[ta.egu{mdex.ghgﬁsubﬂ&brm:lﬁl} |
I 2, I1ttg.',_{{www._mgbindigragthacade’m‘r&mf

—— Ly T
I_____

RIS ___FA?J_*_A_EES_M_E.T@E_ET@E_____ SRRy
Suggested Continuous Evaluation Methods: ]

rln_teﬁaf Assess_me_m Marks Euturnalnssessment s ﬁﬁ_ i 22

||T:'ra_ssﬁeracﬁun7qﬁ____ | T Viva Voce on Practical oy DT
!

[_tt;dﬁce PSS ey —I_m Practical Record File 10 —[

P i M IS ! S S e 8 (S

Assignmments Charts/ Madel 10 Table wark/ Experiments 50

| |

| Seminar / Rural Sewica,r"rechnmugv

| I
| Dl'ssemination;"ﬁeport of Excursion,/ | | | |
| Lab Visits/ Survey / Industrial wisit) |

| |

|mﬁL__ SRRl - S (rpat e e L __Fu____J
SRS O e A Ll el

||__ Any remarks/ suggestions. Nl |

'| 1’
B. Sc. Il Year Chemistry Syllabus W_’/
8 ‘
Sign:{lurc o BOS Members :

Dr. Kalpana Gupta, 1O
| £,
b
| ke
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—

rrEu | No. of Lectures Tutorials-Practica
| fotal Ne. Df_LEt_tureEEﬂ_

ademic Session 20232024

CBCS Annual Pattern
From Academic Year 2023.2024
Chemistry- NEP (2020)

Program Bipioma—T— e —— Pt Alitroduction i BRURES

I Program biioma™ T e [ VewSemnd [ Seurgee T

e e g tiGemy 0 o 7 s
Ll Courtegades T 7 _ S2-CHEM2T

t?_ Course Title

— | Transition Elements, Chemi-energetics, Phese Equilbria(Paper 2]
T oy e e —ore Course/Minar/Elective. sy
Te study this course the students must have had the subject Chemistry ir

i_ﬂ_J_fDﬂ‘SE_T}'E___ — |
|4 | Pre-requisite (if any)
I

| | 12" Class
s el
= Teo——— — | Sublect Chemistryjn Sertificpte Course of B.Se- o S
5 —rtaurse Learning I_Hy the end of this course students will learn the following aspocts of
| Outcomes (CLO) | Chamistry:

Introductory idea abaut Traditional Indian Chemistry
= Chemistry of d- & f-blgc
| | Chemistry.

} | o STEF{'!{}L‘hF!FniETI‘V of Transition Metal Com plexes,
| | | *  lawsof Thermodynamics,

| | * Concepts of Phase Equilibrium with reference to Solig Solution, Liguic
| Liguid Mixtures, partially Miscib|a Liguids.
| = __I =5 * Basic C.E'!c-:pts_of _E_J&cr_mcﬁe-mi_stry.

k Elemants, Basic Concepts of Coardination

oIS e el e
| 7 Total Marks Max. Marks: 100 ]_Mm. Passing Marks: 15
e e o

L PanE oo e

Hin hours per week); 2 hnu;sar_u._reﬁlfﬁ P EEG]

UJ1_i1.*_r __Topics : L
1 istry | pl
| Ancient Indian chemists and their works: Nagarjuna, Vagbhata, Govindacharya, |
Yashodhara, Ra mehandra, Somadeva, erc. |
| Introductory idea about rasas

Main rasa: Maharas, Uparas, Common Ras, Ratna, Dhatu, Poison, Alkali, Acid, Sait, |
| Lauhabhazma,

| Maharas: Abram, Vaikrant, Bhasif, Vimala, Shilajetu, Sdsak, Chapala, Rasal. !

Uparas; Gandhak, Garik, Kashis, Suvari, La lak, Manah, shil, Anjana, Kankushtha |

Common Rasa: Kovyla, Gaunpasham Mavasara, Varata ki, Agnijar, Lajavarta, Giri |
=S —‘*’-jd_ﬂvr-ﬂi.@!cldﬁdﬂﬁiafiﬂﬂjm;

o oy

I Kailpana Emmt 1o

ol

L ek e Rt e TG sl
Knowledge Tradition of Indian Chem
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e U P

| | Chemis tr',r_ of_d—Ef-EIEEnEnE i O]
1. Ehemistr-,r of Transitlon elements: First, Secou
General group trends With special reference to — Electronic Co nfiguration, |
‘ | Coordination Geometry, Colour, Variable Valency, Spectral, Magnetic and Catalytic |
| | Properties, Abllity to from Complexes, |

| 2. Chemistry of Innar Transition elements: Lanthanides and Actinides General Eroup

| trends with spacig| reference to Electran ic Cunﬁguratir}n, Oxidation States, Coloyr,
| Spectral and Magnetic properties, Lanthanide Contraction. |
| | Separation of Lanthanides {lon-exchange methog orly). |
| | 3. Transuranie elements: General Introduction, |

td and Third Transition series. |

Keywords/Tags: Knowledge Tradition of Indjan Chemistry,

| Transition elements,
|— | Soectrol Properties, Magnetic Properties, Catalytic froperties, Lanthanide Contraction,
| 2t Coordination ch Emistry

0. |_ ar_Los il
13

| 1. Structures, Ste reoche mistry And Metal-Ligand Bonding In Transition Metal |
| | Complexes |
Werner theary for complexes. Electranic interpretation by Sidwil, |
I Valence Bond Theory WBT] - Postulates and applications f
| | planar and Octahedral complexes, Limitations of VAT, |
| Crystal Field Theery (CFT) - Postulates and application: Crystal field splitting of d-
| orbitals. Crystal ficld stabilization energy (CFSE) in Tetrahedral, Square planar and |

Ocrahedral complexes, CFSE of weak and strong ficlds. Factors affecting the crystal |
I | fleld parameters,

| | Measurement of 1p Dg (4:) and factors affecting its magnitude. Comparison of .|
|

| octahedral and tetrahedrarmnrdinatian, Tetragonal distortions from octahedral !
! Eeometry. lahn-Teller thearem. Square planar Eeometry. Limitations of CFT. _|
! |D.uah‘tatiue dspect of ligand field ang MalecularDrbitaJ{MG] Theary, |
| Spectrochemical ang Nephelauxetic serips. |
| | Coordination number, casrdination Eeometries of metal ions, types of ligands, |
| 2. Isomerism in coordination compounds:

Structural isomerism - lonization, Linkage, [uurdinati::-n—Ligand Iscrerism. |
| Stereo isomerism: |
| | Geometrical isomerism: Square planar metal complexes of type-[MA2B2], [MA2BC], |
| I [NfAR)2) [MABCD]. Octahedral metal complexes of type- [MALE. |, [M{AA),B,],
| [VA,B,. |

| | Optical lsomerism: Tetrahedral complexes of type- [MABCD], Octahedral complexes of |
type- [IM{AA);B,], [M(AaA).)

|
|| Keywords/rags: SXereochemistry of complexes, Vi, €r7, crse
(L3 | Thermodynamics

or Tetrahedral, Square |

| | L. First law of Thermodynamics

| | Concept of heat (Q), work W), intarnal
| | (M), Refation between heat capacities,

energy (U}, Statement of first law., Enthalpy |

Sigrclwxﬂlumhﬁrﬁ G e Ui, Walpims et
ﬂ @/V 1

Academic Council
W Approved
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e T

—_.__________—-—_________ e A A
| ] Caleulations of W, al and_ﬂH_unErEthermal
| | Reversible, Irreversible and Free {ideal and van de

Joule Thamson effect and its theory,
| 2. Second law of Thermodynamics |

| Carnot cycle, statement of the Second law of Thermodynamics, .! j'
| Concept af Entropy, Caleulation of entropy change for Reversib e and irreversible | | g

‘ processes, Concept of residual entropy, | .
| | Free Energy Functions: Gibks and Helmholtz energy, Varlation of entrapy (5), Gibbs :
| free energy (G), work function (A) with temparzture (T}, volume (V) and pressure (P). LB
| Free energy change and =Pontaneity, Gibbs- Helmholtz equation, | ' |
| 3. Thirdlaw of TH ermodynamics

[0
| Merst heat thearem and its significance, Statement of third law, Caleulation of |
| | absolute entropy of substance. |

and adiabatic conditions for T — — — - ki
r'\Waals) expansions of gases, | =il
Inversion temperature. |

| Keywords/Tags: [hermod

¥ramics, fows of Thermodynom ics, Carmot cycle, Enthalpy,
| Jirffif?ﬂ_ray_

ris i Sriss —T R e o = T {
‘ 4 Electruchemlzrtnr 1_1'.?

1. Electrical Conduction: Conduction in metals and
|

in electrolyte solutions, Specific, | | i'
t of equivalent conductance. |

| BOuivalent and molar canductiviry, Measuremeon i
| ns. Kohlrausch law and its | | E

| applications,

| | 2. Weal and strong electrolytes: Theory of siran
Onsager (BHO) theary and equation. | |
| | 3. Transport numbers: Detarmination of transport numbers by Hittorf method ang | i E
| | Moving boundary method. |
| | 4. Electroge reactions:
patential. t
| | 5. Electrodes: Reference electrodes, Standard hydrogen electrodis, Cuinhydrone f i
| 2lectrode, Glass electrode, Calomal electrode; |
| | 6. Standard electrode Fotential. Electrochemie
| | 7. Electrochemical cells; Nernst equation, cale

B electrolytes, Debye-Huckel- | . '

i J:
Nernst equation, Derivation of equation for single electrode | ;

al series and jre applications, |
ulztion of e.m.f. of cell,

! | Keywords/Tags: I, fectricol transport. Conduction,

OHO theary, Transport numbers, |
L | Nernst equation, Electrodes, Electrochemical serie

e e TR P
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[ 5 Fﬁsﬁﬁiﬁum__ B

}_._L e

e

| Test Books:

| 1. Bariyar, A and Goval § g,

| 12 Day, M.C and selbin, 1., Theoratic

| 14. Llevine, I. N., Physical Chemistry,

Sign

3
| 4 Sodhi; G 5., Texthogk of Inorga
3

_ California (1997),

} 1. Concept of phases. Components and degrees of freedom, Thermadynamic |

| derivation of Gibbs Phase Rule for reactive and nonreactive systems. |

| £, Clausius- Cla Peyron equation and s dpplications 1o Solid-Liquid, Liguid-Vapour | |

| and Solid-Vapour equilibrig, |
3. Phase diagram for gne Lomoonent systems with applications- Water and Sulphur, |

| Fhase diagrams for systems of solid-liguid equilibria involving

| Congruent and Incongrue

Me-Zn system, NaCl-H,0 system.

- Binary solutions: Racult's Law, Idaal and Non-ideal or Azeotropic mixtures, |
immiscible liquids, Steam thstillation. |

|

|| R’eywa.rdsﬁags: Phaose equilibrium, Gibbs Phase Riile, Clousius- Clapeyron equa tian,
Rault’s Lo,

- Part C— Learning Resourcas

 Text Books, Reference Books, Other Resources

1. Suggested Readings: P AR L St A :

5S¢, Chemistry Combined, (In Hindi} 5
Chemistry, Wiley, 2008 Fifth Edition,
Kalia K.C Pug B.R., Sharma, R Principles of Inorganic Chemistry. Vishal Publishing Co, 2020,

rtic Chemistry Viva Books Private Limited, Now Delhi 2013,
Singh 1, Singh ). and Anandavardhan, 5., A Logical Appraach to Modern
2019,

Gopalan R, and Ramalin
Delhi. 2005. 15t edition.

Madan R | < Chemistry for degree students, B.Sc. 1l vear, & Chand & Company Ltd., New Belhi, 2011, '
Prakash, 5 Tuli, 6. 0, Basu, S K.

shna Fdueational Publishers Year: 2019
Lee, ] D, Concise Inorganic

Inorganic Chemistry Anu Book.

£am V', Concise Coordination Chemistry, Vikas Publishing House Pyt Lt New

»and Madan, R. D, Advanced Inorganic Chemistry, Val, Il 5. Chand &
Company Ltd., New Delhi, 2007 19" edition '
Malik, W_ U, Mull, G 0. and Madan,

R.I Selected Topics in Inorganic Chemistry. 5 Chand &

SPEny Lo

Relhi, 201a

Atkins® Physical Chemistry, 10th Edition, Cxford University Press. 2014

&6th Ed, Mcgraw Hill Education, 2011

- McQuarrie, A, Simon, J. D, Physical Chemistry: A Molecular Appro

ach, 1st Ed, University Seiengp Books, f
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P s
ll"_ls.FuFaﬂuEiﬁ ed by M.P. Hindi Gra nth Academy, Bhops

=
| Reference Boaks:

| i Huheey, LE, Keptar, E.A., Keiter, R|, & Medhi, 0.1,
‘ 2. Structure and Reactivity,
3

- Douglas, BE,, MeDa nizl,
| & Sons, 1994,
4. Barraw, G.M., Ph
3. Miessler, G.L, Fischer, p,J,
| 6. Weller, M., Overton, T, Rourke. |
Fi
8.

¢ Inorganic Chemistry: Brinciples ol
Pearson Education India, 2008,

D.H. & Alexander, 11, Concepts and Models in

ol .&rmslrcng, F
| International Edition, Oxfard, 2018,

Glasstone, 5. Textbook of Physical Chemistry, Macmillan, 1951,
_| Suggestive digital platforms web links

 Incrganic Chemistry: Seventh

r| (&l URLs accessed in April 2022

| N ﬂty:_:!:f,.«_‘www_fkit.unizg.hr{ download/reposito ry/PDE chemistry of transition element. gdf
| b h_up:,f.-:www.t.s:oka.ac.'g.-_’chemfiwagamf{lnurggrwﬁ chi.pdf

| 3. https://fns uniba. <k ﬁfeadminggrrf.-_’fhern{kaggBaka!arg-._rch NnoeafGEN INDRG CHEM15 pdf
| 4, r1Hg:.{.a_"-.rw'-'ﬂwitaga.'J._cug,.fl‘ﬁ:_'r_@nnwretalgﬂdct

es/T [ﬂ;ftinn%lﬂMqui%EﬂCl‘u:r_.mj;Mﬁ_df
| 5, hL’rgs:f,fwww.chem.tarnu.edufrgmuggmarcetta{dﬂrz_rni lectures /104 1-w02. pdf
| E‘ IL_‘!'-"‘"_ WA L, i) g ¥ Elpp A g ¢

i I R T —

ichael lafarn Achy !

TEFTY 200 ' i i :'J!.i_r
| 7. ﬂﬁﬁzﬂﬁfﬁm-ﬁﬂ@dﬂ;ﬂiﬂ “T_”'E.leﬂﬁﬁfi?fﬂfﬂﬂlﬁm_ﬂrﬁfﬁﬂjg%“ﬂj
8. https:flocw.init.edy Courses/ materi Is-scienc

€-and-enginearing/3-09 1sc-introduction
| to-solid-state-chem istry-fall-2010/syila bus/MiT3

I5CFOD aln i, pdf
B hiltine -

ey cnem vy edulaivn 226 sae U gk
| 10, httgs_:ﬁﬂyMMatnr.nrggimages.-"glf_ Fhase Equilibriun, sl | §
| 11 hitpsdfwww uou. ¢ m.-""-‘l."*"'.'!-Z'ju‘-,l";f_:':‘{_;:,_".lil|a'ﬁ£-£'-:|'_:"-_:_ o
| 12, FITEEE o WAL O i F RO F AT ITET

13

Chame = b Aoyl B e Al b e TR HalcE A
A ik, !--._.-I|'_.|-_|.._|;_.«.._J._- B =Tl | Fiig=l=1 K "

| 14, https /hwww amary ;.Lla.l:nnj,.fv:uiurnnsghicg{chemislw-{rr-ancmnt—india-know-abuu;
| Ehemist-nagarjy une_:an_d-_his:_mr_h-qh_m-_t-ra_S-rmaﬁmrua endramangal?pageld=2

| 36 hitps LDV DRUs. Cam/chentistry ancent indiny

| 17 mwf’bharaiﬂ;mgmwmiagrurn fasuragse tah=0
| 18, httos://hiwikipedia.ore/wiki/TTTA FASIT GT FFAETH

| 19, hl't[g;.‘,{{h___i.wikigedia.orgz_'wik.r',{::nrgatu ThrA F1 SPAETET .

| 20. Mfﬂw.mghindmanthacﬂtmm{

| E Baoks

| 1. .httg.'fgfaculty.washingtnmedu,ﬂgdmhnﬂﬁ—;crgen.ﬂf

2. h s www fulviofrison e.com/attachments /artic e 402/ Chemnical®20TH erniadynami
§%200f%20Materials, pdf

3.httng

ol . W .'; -ZiLI___,"'_:_ﬁI‘.-':' I=>Ad 'I"_."l._::_;_:.,.|_-|ﬂ:--_|‘-!J.!---'- nglF

Rignnture ol (3035 Momhery

V s 13
s

nd thermaod yramics. pdf

bl
Eliuprdy FIO[

Inorganic Chemistry, lohn Wiley
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Suggested equivalent online coy rses:

| 1. hittps=//online courses.uptelac.in/noc21 cy3l/preview
| 2. https:onlinecou rses.swayam.ac.in/cee?1 ma 16/Dreview

| 3. httgs,:;’,a‘wwciasscentral.c:um,r’caurag{gllgsitaIchemistrj-ldsﬁ
4,i!i-'|!'l:'._"' ]

P L i__‘l._rf'\-r'._-l:f.'\il =

L Course/omirsers RERCLEChenmin ne-ron eptasuclonm AR 2pnheatior
FES
| 5. NUDGI e e =LA CR LOLIT S WA ) dermodyheinivs-13014
| b. mpiﬂiwﬂgﬂraL_h mﬂmurSﬂWﬂﬂiﬂl}nEEﬂlﬁ'Eh@_ modynamics-13015
| z. bttEs.',f,:fwww.classtentral.cnmjtuu rse_fswavam—advanced-chemitar-tharinudvm
and-kinetics-17504
8 hitps g Classrential.coniy/ o &/ hwWayani-g Wancen _LI'.-':'-!-IGr-'-,-I|_.-||1'|:':__-'~-_f"r"-L.‘F
9. T, A ..v,__.|__ To Pl ] e '._ it -._ I
| 10 It ps A nin classcential.g LOUrse s wavam: WordInaLinn-chion Hsily_ 13964

[ 11 httgs,,;‘,{gw_.rﬁ.classce ntral.com/courseswa ¥a
transition-elements-19871

|
12. httEs:éf’wwy.;;IgsggﬂtraI.meurmr‘swavam-nhasEveuuir

ibrium-thermiod Yoamics-14231 |

ni-co-ordination-ch emistry-chemistry-of

33, M0 Aocwy it pdu bigh: schocl themistry/osam or Bireactiony/fe I.-'_f'z-'_--.-_tm&"e!eﬂrnchemicaffelts;anrl_
| batteries/ .
| i
Any, other comments/suggestions; MR T T e
L______ e e S s e e e R SN e }
S E r D-Assessmentand Evaluation R s
| Suggested Continuous Evaluation Methods:
Maximum Marks - 100
 Lontinious Comprehensive Eﬁ"f_ﬂfffﬂcﬁljﬂ_ﬁiﬂ'ﬁi‘@“_ﬂﬂ_m WE)7Omarks =l
| Internal Assessment: |' Class Test Asslgnmeﬁt«’bmsematiun i Total 30 |
| Continuous Comprehensive '

| E'{ﬂjat_i:}_in_l:CEE_]: 30 | |

External Assessment; Tse_niﬁfﬂ : Objective Type Questions Saction Totai7g
University Exam Section: 70 | (8] : Short Questions '

AL Do T Section (C): Long Questions |

plar - -

L
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vllabus of Practical Paper

e = L e

s So i g ___Part A Introduction

Core Course/ Minor/ Elective
|' Course/Elective/Genaric |

— | Uective/Vacational....) |
4 |Pre~requ:f.ite (if any|

|_ To study this course the Eudeﬁts%u-s_t- have had the éubject Chemstry

e IR o G ll‘mﬂoﬁuﬂqgﬂsﬁ in Certificate Course of 8, Sc.
5 Course Lagrnip Outcomes By the end of this course students

| E -

| | (CLO)

taboratory exercises of Ch emistry:
| ! e

will learn the fellowing aspects ¢

Preparation of ino rganic complexes,

* Use of calorimeter far thermul:hemisrw experiments.

| | | * Determination of enthalpy of various system and reactions.

| * Experiments on phase equilibiria,
| | | * Construction of phase diagrams,
SYed 3 T Crednvaige — ——f——tudvofreaction equilibrium. R o
8 | CredtValue ot M e L e
|_.?‘_| __Total Marks —I—MaxﬂﬂsiDWU_ |'_Mlniai|ng_ﬁﬁ_ai:ﬂi_ £ |
TR Part B- Content of the Course AT
| Tatal Ne. of Practical- {in hnum_ia;ﬁakj:ﬂz X p R

T
ILEQ'E'H.MUE?Q iie R E, s ban o eSO s g 0 S
B O ST SRRy T ) e L R
| A | Preparation of Inorganic Complexes: | 10 |

1 Tetraamming copper () sulphate |
Copper (Macetylacetonate complex | |
Iron (1) acetylacetonate | |
Tetraamininecarbonato cobalt (1) nitrate | |
Potassium trifoxatato)ferrata(iy) |
L | o Wickelli dimethylglyoximate |

£

CRg

B Thernﬁchernistr',r i S e
| | {a) Determination of heat ca
| (i) Change of enthalpy data o
| capacily of calarimeter from
| enthalpy of fneutralization) | |
| {1i) Heat zained by cold water is equal to heat lose by hot water, | |
{b) Determination of enthalpy of followin [:3

| @  Neutralization of hydrachlaric acid with sodium hydroxids,
Bk _|_ e _lonization of ethanoic acid.

pacity of a calorimeater using following experiments | |
fa known system {method of back caley lation of heat .
known enthalpy of solution of sulphuric acid or | |

I3
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e o Hydrmonofsat
| | tg] Determination of enth
of salts (KNO., NF,Cl),

I | {d) Determination of basicity of a diprotic acid by the thermochemical method -
| Caleulation of the enthalpy of neutralization of the first ste interms af the
5] t

changes of temperatures obseryed in the graph of temperature versus time for
| different additions of 3 base,

| | {e) Study of the solubili
/ change (AH).
| | Redox titration

| Study of co mplexes; complexometric titration

‘

alpy (endothermic and exothermic) of agueous solution

ty of benzoic acid in water and determination of enthalpy

- 1 — o
T
|

Study of Complexes: Determination of molecylar compaosition of ferric
| | salieylate complex by Job's method of continuous variation

| | Phase Equilibria:

| ‘ a} Betermination of critieal selution temperatyre IC5T), compaosition of the

phen:_rl— water system at CST and to study the affect of impurities of sodium
| | chloride and succinic acid on it

| | B} Construction of the

| method:

| L Simple euteetic and

| | ii. Cengruently meling systems.
| ¢l Distribution of acetic

| d} Study of the e

| | method:

| | L1 {ag) + 1 (ag) - 1{aq)
—— I Cu’" (aq) - nNH, - CufNH, s
Db Purification/ separation of

(=¥ _distillation ) LRV g T bocaliaen

| Any other experiment carried out in the class, ST

|| Metation separation by

/thin layer chromatography (Green method)
Keywords/Tags: Inorganic Complexes, Heat Ca pacit

phase diazram HSINE cooling curves gr ignition tube

{ benzaic acid between waler and tyclohexane,
quilibrium of following reactions by the distribution

¥, Enthalpy, Ea]ﬁnﬁe?ﬁ?ﬂ:ja Sal

— ____Pon Cleaming Resaurees
Te——— - TestBooks, *?‘EE@EBE’.‘“;_-%EH‘-*SEFEF
[ Suggested Readings:

1. Goswami 4. K., Mehta,

| 2, Goval 5. B S Chemistry Practical, Krishna Publication, 2017
3. Vogol, AL, A Textbook of Cuantitative Inorganic Analysis, ELRS.

4. Khesla, B. 0, Garg, V. C_& Gulatl, A, Sen;
L (2011}

&Y 42
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= e
ution Temperature,
'_Fﬂrtiﬂnﬂ_lﬁlﬂ@tiiﬂr Steam Distillation.

¢ for Women Jabalpur
roved by the Governgr of MLP,

| A, Khanam Rehana, O.RS, UGe F‘rautfcarchumfstw VOL. |, Pragatj Prakashan,
2015

or Practical Physical Chemistry, R, Chand & Col: New Dalhj
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[ 5. Ratnani 5., Agrawal, 5., Mishra, 5.1 1 Practical Chermistry, McGram Hill India, 2018, 15 Edition. ~ — - |
&. Pandey, 0.5, Bajpai, D.N., Giri, 5., Practical Chemistry, B.5¢. 1, 2 and 3"¢, 5. Chand. 2010 |
7. 3rHEr, &rigra, o, Wﬁmwmm—{ﬁm (TN fEreramafzy, |
| IR Y s #HITTa, 2021, |
.| |
| Reference Books:
| 1. Gerasimchuk, M., Tyukhtenka, 5., Inorganic Synthesis: 4 Manual for Laboratory, Experiments, |
| Cambridge Scholars Publishing, 2019, |
| 2. Gopalan, R., Inorgznic Chemistry for L.Fndergradu;rtes, Universitics Press, 2009, [
|
| E-Boolks |
| https.',z‘?hoahs.gcugIE.cu.rnfboﬂks?id:lﬂGﬂECl n'.-.rMCEaprintsec:mggrjght#v:bnggagc&q&f:false |
| | |
|5uggestima digital platforms web links
1. htips://ab.armrita ed uindex. php?sub=2& hrch= 1908sim=13 S2&cnt=1 |
|| 2. btlps lab amrits. edufindes php Psub=28. ch= 3008 ni=] 3G&ent=] !
| 3. 1 '_!I.'_."-_"-*-"fl.“iz;Q'-"&E‘.B:_f-[ﬂ'-"_'-'f‘:.-ﬂ-_’hr';-?'-i-Z'_'.".ili.!‘:ﬂ-‘.rl*&"-‘ ianiiscibile himt |
| 4, NPy lat Aitiria ady l-_::--,___f.-Ju||_'-.u_!_.-:(‘;~'._i:r_. F=191 8 sim- 240&cHt=1 ||
| 5 httpy/ A, mplindigranthacad emiy,org/ |
lEgEeEedlquEaEnﬁminﬁoTrsE: i e T e e e i
el e B Lo T A e,
BRI gy, _Part D-Assessment and Evaluation BRER ARG g
el Assessment - fhooied Continuous Evaluation Methods: SiEens |
[nternal Assessment ——arks [ ExternalMarks R L 2 |
class Interaction / Quiz 2 ] ik Ve on Practical | 10 |
e G T e e —Jag ———— | Practical Record file | - I I
| Assignments (Charts/ Model s/ T1p | Table work/ Experiments I 50 |
| Seminarfﬂuralﬂeruir.ef Technology | | |
Dissemination/ Report of Excursion/ | | | |
Toils/ Survey/ Industrolvisits) | et et
o Rl I e A I SRR T o =, SR
e R e S P o e o S N e o S il i T = AR = |
Cany Remarks/ Suggestions: it :
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l!'!-ﬂ.‘..C...I...................l......

B.Se. I Year Chemistry Syllabus
CBCS Annual Pattern

From Academic Year 2022-2023
CChemistry-INEP (2020)

T e e S R 3
[ Year: Second | Session: zﬂ:_:,.g_il_

|
. e L R —————— -.—-.—.-_-\_-.._J

§2-CHEMIG
2 | Course title Chemistry for Farmers

i Cnﬁ?aa'hmu {Core | Generie Blective
Course/Elective’Generic i
| Blective!Yocationall.....) i
1= Pre-—rét_fﬁi-sfte (i nny) Cpen Tor all =3 J{'
5 | Course Learning Outecomes | At ihe end of the program, student will gain knowledpe of {
! {CLO) Dollowing aspects of chemishry: |
I

1, Crop cultivetion, crop improvement, soil and crop
mansgement  for sustalnable  orpadic sericeliors]
production and developnient, !

| 2. Physical properties of coil and ferlilizers, soil trpes, soil
texture and sofl structore reqguived for an agril:u[n.l.r:lll
freld,

3 Analysis and identification ol complex agric.ulnu-all
problems and famuliting athical sojutions,

4, Tnnevalive processes, prodocts, and techoologies 1o
meat the challenges in agioultws spd faouiog
practices,

4. Fimdamentals of hortienilmre,

G hodern farinig techidgues and organic farming.

6 | Credit Value -0
T | Tolal Marks Max. Marvles: 30170 - | -Min, Passing Marls:

8

g T T Ty S R B Y T —

Tatal Mo, of Lectures (In hours por weeldh 3 hours per wook (L-T-P, 3-0-0) Total No. of !
Lzcturas; L0 . ' |
Uit -Tu_i'rir: | Mo ol
£ ! Leelures
1 History of Farming and Fnrtl;ﬁin;ugcmcnt? Tis

¢ History of Farming, Global aurienltuml ressarch system: need, scope,
mpportinities; Role in pramoting food seenrity, redusing poverty and
| pesecting e spvironment, MNational Agricultiral Research Systems
(MARS) nnd Regioaal Agriculturz] Rescarch Institations: Consultative
ot on Iotermationn]  Agveolteral  Ressaich  (CGIAR),  Rurs!
_development  programmes:  Comumnity  Develepment  Promanune,

) a , &;/ )
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Tntensive Agricyltneel District Programme, Special group Area Specifie
Programme, Intograted Rul Develapment Peogramme -

s Tarm Management- Parchase of machinery, land conseovation,
miteeting  outpuls, purchase inpuis, infestructural  development .
Aequiting  funds, utilizing funds, plasning futwe financial needs, I'
Mairinining production records, financial records, transaciion recerds,
Farm munagement dacisions.

e e e e B e oy S SEEE— g G — i - e e U G e g L opmmere e L e

FKeywords/Tngs: Food Security, Rural Developmment, Land Conservatfon,
Farm Manggement Decisions
Soil fertility and nutrition manpgemaent

T
|
[y
=]

s Sailss - Dafinition of goil, compasition, inpoviance of soil, soil Toxture,
$oil productivicy and fertility, Crop nubriton, oulrients, clessification
with special reforsnce to M.P.

s Mutrienl souwrees- organic manvres, fertifizers, bio fertilizers, Mutrient
reyeling through manures 2ad fertilizers,

o Pertilizers and fertlizer use- managersent of fertilizers. Biological
witrogen Kixatisn. Mitrogenous, phosphoric and potasic ferlilizers,
Groer mznure crops and cover cenps.: Integrated Mutrient Manapgement,
Urpanic Manuras: - Classificaon aud imgorznce of organic manires,
properties and melhods of preparation of bulky manures, {

o Ndicro noivients useful for plabts & their general information, Farna yard |
Thanurs, compost, dand oileals manures, Weeds: - Control of weeds
{Bachanical, Apricultoral, Biologieal & Chemical methods),

Weywords/Tags: Soils, Bio Ferfilizers, Green Momure Crops, Micrg
Mirienis,

|.

3| Intreduction of Horticulture & fruit preservaton 18 !

| |
{ ¢ Meancng of hortewlbire, bianches & seope of horticuliure, plastation i
methods, Traming & pruning. '

o Ormamental Gordening,- i

(i) Dehnilion, haportance & Scope, E

11y CGlimber, Shoabs & Trees, I

' s Wermiculture, Venuisomposting and ils spplications, l' r
|
| Keywords/Tags:  Hortiewlivre, Omaniental  Gardening,  Vermiculturg i
[ Vermicomposting . i
4 Modern (arming Techniques 14 Ir[;

o Delinilion, concepts, tools, technigues and their use in precision
aatienlhse, Soil mapping and feetilizer recommendation using geospatial
technologies. Spalis]l duta and their managenent oo G180 Image
processing  snd  interprefation, Global positioning  system  (GPS),

—

components and its fanchions; Introdustion to erep simuliztion madsls asd i

| their uses for optimizedan of agrieultural inputs. L

5,__ e Manoleehnology- Definition, concepts and techniqnes, hrief introdudtion | L

k

1

i :

; \ B !
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|_ | about nanoscale eliects, neno-particles, pano-pesticides, nano-Fatlizers, |
peno-senzors, Use of manolechnology in seed, water, fertilizer, plant
pretsetion for soaling-up farm procuctivity,

KeywaordeTags: Soil mapping, Geospatial technalogiss, Nanatechnology,
Mane - pesticides

i 1 Crrganic Farming and ehallenges of Farming- 18

e History, concepts, philosoply, ohjectives, oppormnities and priovities,
celligisms, Orpanic forming and food security, Principles of olganic
Frming. Tools aid prectices of organie farming: Placoed crop rotalion,
IMENUTINE,

o Mulliple cropping, Interetopping in relation to mmintenanee of sodl
productvity,

v Chellenges of fanming’ ageibusiness- inslability, cropping pattern, (he
systerns and technidues of farming, the marketing of agricultral
products, inadequate use of manures and fectilizers, the vag of [rocr
quality seeds, inadequate water supply, inadequate uze of sfficient fann
oouipnieat, epricell credit

Weywords/Tngs: Organde frming, Plasned crop votation, Agriciltural
Credtit

A L arE
LRI e TR W
R e F |

CUBARNC S LEATIERBOces |
Text Rouks, Reference Books, Other resources

Suppested Reading: Deference Booles:

! . Das, T, G, Manures and Fertilizers, Kalyani Publishers Put. Lad., New Delhi, Repring 2015.

| 2 Gupts, A, K and Varshnoy M. L., Preetical Manusl for Aardculiural Chemistry, Kalyani
Publishers Pad. Lid,, Mdéw Thelhi

A Foth, H. D Fundamentals of Soil Science, John Wilewd: Sons, USA, 1901, B* Edition.
4. Alexander, M., Soil Science-An Introduction, Indian Society of Soil Scicnce, India, 2015,

3. Negoroey, V. D.oand Raghev, J. 5., Soil Fertlliog  Management, Katyari  Poblishers
Pt T, Mo Delhi, Regvinl 2013,

6, Kutvayan, A., Fundzmentals of Apreulure, Vaolume 1 2nd 2, Kughal  Publications and
Bisinbutors, India, 2017

¥, Hesze, P. R, Text book of soil shemical anelysis, CBS Publishers and Distributors, Mew
Trelhi 1E0E,

8. Chandrasslonsn, B., Aanadoral, £, and somasundaram, £, A& Texthook of Agronimy, New
Ape Intemarional Publishers, Mew Delhi, 2018,

9. Intraduction io Soil Microbiolugy, Krieger Pub. Co. USA. 2nd Editian
10, Cartes, M. T Boil sampling and melhods of analysis, Doca Raton Lewis publishape, 1993,
LI Wang, H. (editor), Essentinls in soil soience, Poblishers Callisto Reference; 2015,

| 12, Gershuny, G., Compost, Vermicompost and Compos! Ten; Feeding the S¢ij on the Crrpanic
L Penm 3 (Orpanic Principles and Practices Handboak Serics) Chelsea Green Publishing Co. i

Signature of BOS Members : Dr Kalpa /2 HO
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2011, I8BN-10 1603583475,
13, Stavens, 2, Worms at Worlk: Hurnessing the Awesame Power of Worms with Vermiculture
aad Vermicomposting (Homegrown City Life), New Society Publishers, 2017,

14, Peter Devies, Vermicnlturs and Vermicomposting Téeer dowm, 2014,

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

Suggested equivalent online: MOOCs, NPTEL, SWAYAM, HE E-Contents |

| (all URLs accessed in January/ April 2022

1, Agrienlitnre - NOC: Soil Science and Technology — NPTEL hitps:dmptel acdn »
COUTSCes
Maching Learning For Soil And Crop Maoagement by Prof. Somsubbra

Chakaborty, ' Kharagpur - https:imptelacin/noc/courses/ 126/
3. Biotechnology - NOC:Nanateehnology in Agriculture -

|

hittpedinptel ncininosiconrses/nac20/S KM 2/inor 0-bi41/

4. Orgapnie Forming for Sustainable Agricultoral Production, By Prof. THllip Kumar

* Swain, - (T Eharagpur hilpssfonlinecourses.npielacinmac2l aplsiproview

5. Organic Farming for Sustalnable Agricultural Production, By Prof. Dillip Kumar
Swain, IIT Kharagpur https:/nptelacin/mociconrsesinoct WSEM A nocd B-aald/

itech. tnanacinfory farmdorgfarm_vermicompost html

hitps:/fa

7. https:dvww, biotechzriicles.comfApriculivre-A rliigle™Y ermicnliure-Types-o -

Earthworms-nnd-Applications-3133, himl

8. https:dichlovidefrecorsbenelits-of-vermicompost-in-apricultmre-and-how-lt-works/

B, httpafswss vermmico.eomiehooks!

18, httpatwww.mphindigranthacademy.or

[T TTUTREEE - Part DoAssessimentandByaluntion 0 G o
Suggested Continvous Evaluation Methods:
haximmem harles © 100
Continuons Comprekensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Tnternal Asgesyment : Clazss Test Assigrment/Presentation
Continuons Comprehensive Total 34
Eveluation (CCE): 30 ZENT .- L - ’
External Assessment ; Bection(A) : Objective Type Questions
Uhaiversiby Exam Seetion: 70 | Section (B) : $hort Questons Total T

| Time : 03.00 Hours Section (C) : Long Questians

Lt
| B\
Signature of BOS Members / il Dr Kal
r Kalpa upta HOD
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CRBCS Annual Patiern
B.Se. 1T year
CHEMISTRY— DSE 1
Syllabus of Theary Paper

Part A Introduction 00T T

Class™: B Sc. Year: Third Session: 2023-2024 SRel
Subject: Cliemisiry Sirs o=

I | Course Code b S3-CHEMID -

| 2 Course Tite 0 Green and Agricultural Chemistry =

3 [ Course Type {Core Dizcipline Specific Eleclive (IISE)

Course/Flective G eneriv Group & Paper 1

=% ElectiveVocational/ ...}

4 Pre-requisite (if Ay

e L —

2

| Prograu:

Depree

To study this conrse, a studend must have passed diplom
oro cquivalenl course/gualification with Chemistry s

S | Course Learning oulcomes | By
(CLLY

e g e 1) ——— . L g, e o g e e B e

the' end of this course sftudents wil | 'a'cqum.- the :
knowledge of following aspects of green and agriculiural i
chermishy:

1 -

Basic principles of green and sustainable chemistry,

Understangd stoichiometric calenlations ard refate them 1o
HTCen procoss melricy,

-

¢ Learn altcrmative solvent midia. wreen catalysis and
1 enaray souices for chemical procasses,
| * Understand the requirements of manues and fertifizers
. for vanous crops and their praper time of application
|

* Understand to mainloim  oil fertility [or betier ciup
Production,

Credit Value [ i R T

| i a! ; : ;
| Total Marks | Max. Marks: 30 + 70 [ Min_ Passing Marks : 33

o

!

:
J.

]
'y

oA o R e 'ﬂﬂ-ﬁ%ﬂ#ﬁféﬂi}ﬁfiﬁ&:ﬂﬁyﬁﬁ S
+ Total Ng. af Lectures-Tutorials-Practical {in hours per weelk):
BB e irerim A e U]
S e = | No of Lectures
Elwmid - 1 Concepts und Principles of Green Chemistry Fhistary Pl e
and evalution of Twelve principlies et greenchemistry and
Hezir cxplanarions with exnmplas.
[ Fools of green chentisiny-green solvenrs, green eatalvals,
! snergy  efficient procesces, environienially berign
preducts, dry media synthesis (use of sun Feghe, v,
nvicrowaves and ulirasanic engrpv),
Metrices of green chemistry-different metrics relating ta
| the principles  of green chemistry, woni  ceonomy,
|' percentapge yield, reaction mass efficiency. effective mass il.’E
| efficiency, snvironmental factor, cco moale and bioloyic
[ ol plots, difference berween mass based and impoct-
| bBased  matrices, ik cvele  assessaren; (LAY and
envivenment ful print. .
Challenges and soope of preca chem stryin lodie
Kovwords/ Tags: Cireen chemistry. green salvents, preen
L _ | catalvels. atom gconomy., eavironmental facior.

T ey e S e o TR ] e T I M s

E
!
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“Unit-2

T Unie-3

Unit-4 | Organic Manuring

Green Catalysis and Processes
Heterogeneous catalysis, use of zeolites. silica and
aluming  supported  catalysis, biccatalysis: Enzymnes,
micrabes. Phase transfer catalysic (micellarfsurfactant).
Prevention of chemical aceidents, designing greener
processes,  Strengthening/development of  analytical
techniques to prevent and minimize the pencration of
hazardous substances in chemical processes.

Cutting Edge Research in pharma, paint, deterpent and
other synthetic industries.

Green Synthesis of the following compounds: adipic acid
& catechol, Microwave assisted reaction in water —
Hoffmann elimination, oxidation of 1oluerie and alechols.
Kevwords/ Tags: Heterogeneous catalysis, zeaolites,

silica, Phase transfer, greener processes, green synthesis, |

12

Soil Fertility
Soil fertility evaluation and soil iesting,
Critical levels of different nutrients in soil.

Furms of nurients in soil, plant analysis, rapid plant
tissue tests, Indicator plants.

Meathads of fertilizer recommendations to CTOPS,
Faclors influencing nutrient use efficiency (NUE),
miethods of application under rainfed and trrigated
conditions.

Keywords/Tags: Soil fentility, plant analysis. indicator
plants. crop, rainfed.

Classilication and  imporance of organic  manties.

praperties and methads of preparation of bulky manures.

tirecn/deal manuring, Iransformation reactions of arganic
manures in soil and importance of CN ratio in rate of
decompnsition,

Keywords/Tags: organic manure, bulky manures, leaf
manuring. C:N ratic, decomposition.

Unit-5

12

I2

Fertilirers
Chemical fertilizers:  classification. COMmpasition  and
praperties of major witrogenous, phosphatic, potassic
fertilizers,  secondary and  micronutrient
complex fertilizers, nano fertilizers,

Soil amendments, fertilizer storuge and fertilizer control
order.

fertilizers,

History of soil fertility and plant nutrition. Criteria of
essentiality,

Role, deficiency and toxicity symptoms of essential plant
nutrienis,

Mechanisms of nutrient FAISPOIT 10 plants, factors

affecting nutrient availability to plants.

Signature of BOS Members
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Chemistry of soil nitrogen, phosphorus. potassium, ]
calciumn, magnesium, sulphur and micronutrients.
Use of Bio-fertilizers in Agricultwre and their
Advantages.

Keywords/Tags: Chemical fertilizers, nitro genous,
micranutrient, sail, nano fertilizer.

Ty

et Colcarming R

Bt

" Text B_unks, Reference Books, Other m-snlll'tc_s:

Sijggea:lnd Readings:

1. Matlack A.S., Marcel Dekker, “An Introduetion to Green Chemistry™, 2001,
2. Anastas P.T. and Wavner 1.C., “Green Chemistry: Theory and Practice”.
Press, 1998,

3. Lancaster M., “An Introductory Tex! on Green Chemistry”,
Cambridge, 2002

4. R A Shelden. |, Arends, U, Hanefeld,

5. Kolb V. M., “Green
2016,

6. Das P. C., “Manures and fertilizers™, Kalvani Publishers Pyt. Ltd., New Delhi

7. Gupta A. K. and Varshney M. I
Pvi. Lid, New Delhi.

8. Nagomny V. D and Raghav 1. §.
New Delhi, Rep. 2015,

Oxford University
Royal Society of Chemistr,

“Green Chemisiry and Catalysis™, Wiley-VCI1, 2007,
Organic Chemistry -and its | merdisciplinary Applications”, CRC Press,

Rept. 20135,
“Practical manual for Agril. Chem istry”, Kalyani Publishers

“Soil Fertility Management™ Kalyani Publishers Pvt, Lid..

Suﬁ-gtslgd_equiva]ent online courses:

P R T H F e e g oo, e R i o ey R R et T e
e e -:_—'"I"'.-ﬂl'ﬁ'-ﬂ;'.r EEOE mi‘:and:i':faluaﬂ’un:. e A T e
Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Camprehensive Evaluation [(CCIE
Internal Assessment: Class Test

Continous Comprehensive Assignmeny/Presentation an
Evaluation (CCE): 30 ]

External Assessment: Section{A): Very Shornt Questions 7]

). 30 marks University Exam (UE): 70 marks

University Exam Seetion:70 | Section (B): Short Questions

Section (C): Long Questions

Any remarks/ suggestuns

oy o e e 2
t~¢~?,---:.-. e

et . - 1”“‘]
!'hn"'
@7 04
Signature of BOS Members / Dr Kalp Gupta HOD
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CBCS Annual Patiern
B.5c. 1 year
CHEMISTRY- DSE 1
Syliabus of Practical Paper

L e T TPt Allnfraduciion '
Program: Degree | Class: B, Sc, | Year: Third |
: Subject: Chemistry i
1 | Course Cade SICHEMIQ :
2 | Course Title

Green and Agricullural Chemistry

. | Course Type (Core
Course/Elective/Generic
Eleetive/V, ocationsl! ..., }
4 Pre-requisite (if any)

Discipline Specific Elective
Group A Paper 1

k.

To study this conrse. a student must have passed
BDiploma or equivalent course/qualification with
Chemistry as a subject.

By the end of this course students will acquire the

Course Learn ing ouicomes

' T )
000 O0OCOOCOOOCOCOEOEONOEOEOOEOOOEOOEOOEOOOEOOEOEEOTDOPOPEO

Signalure of BOS Membears

{CLO) Knowledge of following aspects of green chem ISty
* To leam green syathesis of organic and inorganic
i compounds, .
' = Telewrn to prepare green ionie liquids. '
= To understand soil profile, sampling and sticly minerals
i 1 present in soil.
| | * Tolear to estimate organic matter content ofsoik,
6 | Credii Value _ 02 el
7 | Total Marks Masx. Marks; 30 =70 | Min. Passing Marks- 35 1]
. ParB-Contentofthe Canmel T T
Eial No. ol Lectures-Tutorials-Practical (in hours per weel): ]
L-T-P:
R Y P __ Topics | No.of Lectures |
Part- A [ b Green preparations: 10
(1) Manganesef 11} acelylacetonate complex by using

POIBSSIUM permanganate and acelvlacelone in
water,

| (1) Green preparation of Tro A{HT} acerylacetonate
complex by using ferric trichloride and potassium
hydraxide in water

(iii} Preparation of ionic liquid, |-Pentyl-3-

. methylimidazolium bromide [poim ]G

I Green  bromination af frans-stilbene by  sodium

i bromide — sodium bromare.

3. Diels-Alder reaction berween furan and maleic aeid,
{ 4 Berzoin  condensation - Coenzyme  (Thiamine
hydrochloride) catalyzed synthesis of benzoin,

| Keywords/Tags:  Cireen bromination,  Dicls-Alder.
Coenzyme,  Benzoin condensation,  green inarganie

) ation,

preparation L) [ i
éL% Or Kalpar pty HOD
v

-

i

T
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=

Part- B 5. Snidy of sail profile in the hield, 10

6. Study of soil sampling tools, collection af
representative sail sample, ilg processing and siorage.

7. Study of soil forming rocks and minerals.

&, Dstimation of organic matter contant of soil.

Keywords/ Tags: Soil profile, soil zampling, rock,
mincrals, organic matter.

Pari- C 9. Determination of seil pH and electrical conductivity, 10
L0, Deerminartion of cation exchan ge capagity of soil.
11, Determinatian of sajl density, moisture content and
porosily

12, Determination of sail textre by feel and Bouyoucos
mecthods,

Keywards/Tags: Soil, pH, clecirical conductivity, cation
cxchange. soil density, sail testure,

Text Books, Reference Books, Other resources

E:ggcsurd !{::ad-lng.'q':'

= fal

I Ranu B3 € (Co-ordinator), “"Monogeaph on Gres
Chemistry Task Force Commitee. DST, India
2. Chopra 5.1 Kanwar IS, Rakshit AT
India, 2019, Sixth Edition.

Juckson M. L., “Soil Chemical Analysis”
- Piper C. 5., “Soil and Plant Analysis"™

n Chemistry Laboratory Experiments”. Cireen

‘Analytical Agriculivral Chemstry”, Kalyani Publishers,

. Pentice Hall, New Delhi, 19735
Hans Pubiic—.ﬂliqn. 1850,

Suggested equivalent online conrses:

. PartD-Asessment and Bvalagiion ot
Suggested Continuous Fyaluation Methods:
Intermal Aszsessment Mirks External Assessprent Marks
Class interaction /Quir Viva Voee on Practical
Attendance Mractical Record File
30 T

Assignrments (Charts/ Model Table work / Experiments

seminar { Hural Service!

Technolory Dissemination,

Report of Excursion/ Lab

Vizits/ Survey / Industrial

vigin) |

Total Marks: 100

Aoy remarks/ suggestians;

—

: 3
Wik
[3r Kalpafa Gupthy HOD
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CBCS Annual Pattern
B.Sc. Il year
CHEMISTRY- DSE 2
Syllabus of Theory Paper

T -:_ .'._.'_..:_- :ﬂ:t’l?_a'_lgi:ﬁi:_,]nfmﬂﬁqﬂun: B . :. o= ¥ TRRET :'_;-.:?'-I'.. = -—'

Program: Degree | Class:

B.Sc. & j Year: I

Subject: Chemistry

' Session:2023-

24

1 | Course code

| S3-CHEM2D et

i ‘ Onteomes (CLO)

2 | Course title

Lahummi*y skifl, tla-éhniq es & munagemeht

| 3 [Course type (Core
Course/Elective/Generic
' E[m‘.liVE!\r‘ﬂl?&tiﬂ-ﬂﬂU.....} !

Discipline Specific Eloctive (DSE)

Group A Paper [1

4 | Pre-requisire {if any)

1 |
e —

Ta ﬂrﬁ&y this course, a student must have the subjeet
chemistry in Diploma Course of BSc or equivalent.

5 | Course Learning

( Thus course/paper is intended for

| i school / college! other scientific laboratories.

ORJECTIVES i

persons employed as or
aspiring for emplayment as laboratary techmician / attendant

MAIN LEARNING OUTCOMES

Al the end of the course, the learners will he- |
* Familiarized with the basic tacilitics available in
laharatories

Expected 10 gain knowledge of the basic skill of
organization and management of science laboratories,
* Enabled to cxpertise in the procedures of procurement |
and storage of laboratory equipment & material.

Trained in the operation and maintenance of simple
mstruments used in seience lahoratories,

* Enabled to develop
tlechniques.

Trained to adopr appropriate disposal procedures and
salery methods suitable for Laboratories.

skills i common laboratory

6 Eﬁn Value : 4
=

Signature of BOS M;‘m?
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| Max. MarkT{‘S{l_+?u_]n'

e

| Min. Passing Marks:33
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=

'l'mai N{I ul; L.El:turnﬂ {1 n hours fer \\fa-k}:riﬂ

Linit

!

Ii
=

Tuopic

Lahorato Fy -l:;-rgan ization and managemcnt-

Key words- Colour coding, Van

No. of
Leciures

Science laboratory: scientific temper, scientific reporing, significance values/

dccuracy’ atttude, interacton with pupil present in e lab, digoity of work of

kal staff
Important components of g seience laboratory: features of a science
labandory, senvices in 2 science laharatory
Organization of science labs: preparation room, areangement of storcs, safcty
provisions, Labels- 2 cautionary note

Day-to-day management of laboratories: duy to day cleaning Lip, Toutine
mspection and maintenance of labaratory, cleamng of laboratory and prepardlion
rooms, cofour coding of services, emergency swilch services, securnly  and
vandahsm,
Steck control and purchase: amanging steck, naming and maintenance of
stock register, receiving of goods, processing of bills, accounting, controfling
budget snformation sbour equinment & miscellancons records, purchase rules,
File and records: sourcss of information m the lab, filing system for chem
TEQUESTS fof equipnient & special fileg

Lise of computer in science laboratery: component of & eompiter, overa||
function & spplication software

wcals

dalisrn, Budget, overall function, safety provisions,

Keprords-

| stack register, purchase rules 4 =
I HAZARDS IN LAB(IRATORY & LABORATORY SAFETY-

-

| dads,

s
| S |

Signature of BOS Members

aid treatment for shock & firg aid trestment of localized

12

Electricity and gas hazards: elecirici
proper {use, selection
assockated willy

y hazards in the luboratory (selection of
of proper flex, safe conduct, carthing & ather dangers
cleciiical equipment’s), (Gas hazads i the laboratory (LPG,
high pressure gas hawards, detectian and Eandling of gas leakage & low pressure
gas hazards)

Fire hazards: firc harards in the laburatory, elassifiestion of fire, procawtion af
fite prevention & cxtinguishing a fire and types of fire extinguishers.

Chemical  hazards: classification of hawardous  chemicals, handling  of

¥
chemieals, storzge of chemicals, tragsport of bulk chemiczls & transfer froim
large cartainers

Personal safety: Code of behavior for the laboratory

. . siatl, personal protective
devices, disposal of waste materials. check-in & shut - down sequences &
shifting Ioard

Accidents snd first aids: acciden repaching, procedure, first aid box, peneral
feanires of first aid procedure, firs aid procedures for chemical Accidents, firs
injuries,

Gias hazards, proper flex, LPG, Fire Extingmisher, code of behaviour, First

12
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3 | BASIC LABORATORY APPARATUS AND EQUIPMENT IN CHEMISTRY
*+ BASIC APPARATUS: Idenufication of apparatus
, (Bunsen bumer, water bat, Qil bath, hot plate & heating mantle), lahormtory
' glassware, laboratory centrifige; use and description

* Measuring Apparatus: Measurement in chemistry lab, cuors, precision and
accuracy of measurement, volume, types of volume, measuang devices, Bureties

& pipettes, sccuracy of bureltes & pipettes. volumeiric Mlask, mass and weight,

{ balances analytical and ¢lectronic, pH meter amd condyclometer
i * Common laboratory glassware: laboratory plass ware and its types, ¢leaning
metheds, storage and handling of glass apparatus, assembly of glass apparatus,

g8s pressure in glass, safety measures for storage, canng & handling of
gladsware

3 Kepwards- Water bath, heating manilc, centrifiige, precision, gas pressure

4 | BASIC LABORATORY TECHNIQUES IN CHEMISTRY
* Solutions and their preparation: Water and
. solutnlity, conecentration of solutions- percentage. molarity, molality,

& ppm |, caleulation of mass and volumes fo prepare solutions
guidelines for preparation of solution, general methods of preparation, labeling,

| 5 GOOD LABORATORY PRACTICES. BASIC EXERCISES |

Slgnature of BOS Members

excefitions to the general method, notes on other solution reagents for chemisiry,
Lench reagents, standard solutions

* Common laboratory techniques: Licating, refluxing, filtration, small scale
methods, recrystallization and determination of
i delermination of boiling point

| Keywards- Concentratinon unite. labellin

g. bench reagents, refluxing, recrveiallization,
mehing poin, baiting point

bilig Ex. 1 procedure for purchase of laboratory related fems, inveniory masageniont
| * Hx 2 supply of gas, electriciry and water in g laboratory
' Ex. 3 fire safety measures ina laboratory

; *  Fi 4 Classtfication and handling of hazardous chermicals
| Ex. S disposal of unservicesble und obsolete items
| * EX. 6 sefe disposal of laboratory wastes [
| ¢ Ex.7attending to emergeacy sitaarion
| *  bx. 8 preparation of standard of oxalic acid salution
|« Ex.9determination of strength of NaOH
L ]

Ex. 10 preparation of stock solutions and dilution

* Ex. W preputation of water and aleohiol based reagents ( Fehling A & B, stareh
solutions)

| * Ex2 12 preparation of distilled water
' *  Ex, Lprcparation of buffer silution
‘ Ex. 14 determination ofpH using pH paper

12

v @pparatus for heating
12

s types, types of solutivn, |

narmalily

+ Beneral

melung point, distillaiion and
12

| Keywands- Inventory, unserviceahie, obsolete, Fehling A & B, distilled waler
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Coatinuois Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 imarks b
|| Internal Assessment : i Class Test ) Bl L R
Continuous Comprehensive | Assignment/Tresentation 30
Evaluation (CCE):30 |
External Assessment : Seetion(A) : Very Short Questions T )
University Exam Sectinn-70 | Section (B) : Shout Duestions

1. Rabert H Hill, David € Finster, © Laboratory Safety for chemistry, Willey

2. Sveinbjorn gizurarson. Benjamin R, “Hand book for Laboratory Safety™ Elsevier
3. Aathony A Fuscaldo, “Laboratory Safety Theory & Pracrice™ blsevier

4. Steven I, Brown, * Laboratory Techniques for general chemistry™ Hayden Meneil
3 ltipimesrt nie.in, kelm202, * Basic Laboratory Technigques™

6, Abigail , laboratory nete book. Slater Press

L s PRI G Leatning Rewolintes. Lo S e
: Text Bonks, Reference Boaks, Other resources
Suggested Reading:

. PartD-Assessmentand Evaluation
' Suggested Continuons Evaluation Methods: s
Maxitum Marks = 100

. Section (C) : Long Questions

____ S _ s
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CBCS Annual Pattern
B.Sc. 11 year

CHEMISTRY- DSE 2

Syllabus of Practical Paper

BT _ Part A Introduction

 Program: Degree | Class': BSc | Year: Third
__ Subject: Chemistry

_1_[Course Code $3-CHEMZQ

| 2 |CourseTitle

3 i{“.nurse Type (Core
Course/Elective/Generic
Elective/Vocational/.....)

'_"E?ieg'_;isg;; for Development of Lab Skills
Discipline Specific Elective ( DSE)
Group A Paper 11

| 4 || Pre-requisite (if any)

To stud}é this course the students must have had |

the subject Chemistry in Diploma Course of
| B.Sc. or equivalent

‘ 5 ; Course LI.'.HI-‘IiiIlg
- outcomes (CLO)

On completion of this course, learners will be
able to:

; i' Handle and run any chemistry lab skillfully.
: | Students will be able to perform general
| exercises like-
¢ Preparation of standard sclulions

| * Determination of concentration

. * Determination of MP, pH, Conducrivity
‘ ‘ * Preparation of stock Solutions

’ * Preparation of various reagents

l 6| Credit Value 2 (Practical)

|7 | Toral Marks | Max. Marks: 30+70 | Min. Passing Marks35

R I‘art:B‘--‘.Eumm:ltﬁ[thg._(:mirsk'f S R
| Total No. of Lectures-Tutorials-Practical (in hours per week):
| L-T-p:
TR P R T A R e = o, oy s 1
oo R U e il e _No.of Lectures
| Unit 1 l. Preparatior. of standard of oxalic acid solution b6
i 2. Determination of strength of NaOH

3. Determination of concentration of selutions- I

Pty | percentage molarity, molality, nounality & ppm |
| Unit 1T | 4 Determination of melting pamt | b6 ]
I ' 2. Distllation |
L. | - 6. Détermuination of boiling point f |

Signature of BOS Members
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Unit 111 7. Preparation of stock solutions and dilution 06

&. Preparation of water based and alcohol-bused
reagents (Fehling A & B. siarch solutions)
9. Prepaation of distilled wate

Unit IV T eparation of buller solunon-Acidic and Bazie

Bullers

| L1 Preparation of Nesseler's reagent, Molisch redgent,
Schilt's base

6

.

F 5 { 1 2. Detenminaion of pH using pH paper, pIl meter | 06

13 Conductometric titration-Acid Base

Keywords/Tags: Standard, Distilation, boiling point, stock Solutions, buffer, Conductornetric
titration, pH
R -

i T S —

_Part C-Learning Resources

¥ Text Books, Reference Books, Other rnsnurce.i
Supgested Readings:

I "A Skills Trammng Manwal in Basic Chemiesl Laboratory Techniques”, by SoffiantiniVic,
Sellec-AtlanticPublishers. Publishier: Lulucom [SBN: 9UZIATINNN09E, 0TR 14710905998

3. 1CSE Chemistry Lab Skills - Laboraior ¥ Ethics = Viva Voce, Neha Sharma, [SEN
9TROIERATASIN. 2020, Viva Education

4 Chenustry Laboratnry Skills - 11 Alternstive to Praciical, Shirly Bandarawatta, ISBN-10

9554114206 Surmnmer Ciate Eduestion: 2nd edition (July 22,2003

Fundamentals of Chemistry: Laboratory Studies. Third Editton. 1975, Frank Brescia, John
Arents, |, Eupene Weiner. Science Mirec

Suggestive digital platforms web links:

| brtps:iwswwovalpo.eduiche

Ustryv/expericntial-loa roinadlab-sicills/

hitpssfvww cadennixorg/chenistry

“lih-shills-and-varigus-strate ies-for-developin
_Suggested_aﬂ-ivnhenr:mIiue COurses: 3 TR N es

hitps:donlinecourses. swavam2 ac_in/nir2i el dpreview

{ hitps:liw ww.classeentral. com/course/swavam-u nalviical-technigues-138%
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. PartD-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

r_ Internal Assessment

Marks External Assessment

Class Interaction /Quiz

Attendance

Assignments (Charts! Model
Seminar / Rural Service/
Techuology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit)

Marks

Viva Voce on Practical

Practical Record File

Table work / Eaperiments

70

TOTAL MARKS: 100

0O 000000 OOOEOEOEOECEOEOCOEOEOEOEOEOOOEOEOPOEOIEPOEOPOEOEOGOEOEOIEPOPETOTTE®ES

| Any remarks/ suggestions:
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CBCS Aanual Pattern
B.Sc. LI year
CHEMISTRY- DSE 3
Syllabus of Theory Paper

r__ ___Part A Introduction ok
Program: Degree | Class: B.Se. | Year: Kl | Session: 2023-24
Suh]cr:t CHEMISTRY
1| Course Code : S3-CHEMAD
2 | Course Title ‘ INSTRUMENTAL TECHNIQUES IN
, CHEMISTRY
3 | Course Ty },pe (Core ! Discipline Specific Elective (DSE)
Course/Elective/Generic Group B Paper 1
Elective/Voeational/.....) e
4 Pre-requisite (if any) To study this course the students must have the
‘ subject Chemistry in Diploma Course of B.Sc.
or equivalent. o
| 5 | Course Learning By the end of this course students will learn the
outcomes (CLO) { following aspects of Instrumental Techniques in
! Chemistry: ;

* Preparation of standard samples for analysis.

i ¢ Instrumentation for analytical methods of
| ' Chemistry.

; + Instrumentation for wvarious spectroscopic
techuiques.

* Principles and instrumentation of various
electro analytical techniques.

+ Instrumentation used in optical methods of
analysis.

* Advanced chromatographic techniques,

Credit V alue T {'-lzht:ur;j

| 7 : | Total Marks: 100 Max, Marks: 30-70 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures-Tutorials- Practical (in bours per week):

 L-T-P: 60-0-30 ) L _

Unit | Topics ; ; No o
i d T AT &7 _ Lectures

| 1 Practical Agpects of Chemical Analysis e s

- - P\ L
N2
Signature of BOS Members Dr Kalpana Guptu HOD
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- Automation in Laberatory: Introduction, classification of analytical
methads. Types of insmumental methods. Tmportance of instrumens for
analysis. Analog & Digital signals, planning for laboratory automation. An
overview of automatic instruments & instumentation. Goud laboratory
practices. Instrumental slandardization, optimization of procedures,

Keywords/Tags: Sampiing, Analog signals, Digital signals, Standardization !=

samples, preparing standard samples for analvsis, moisture in sample, drving
the analytical sample. decomposition and dissolution of sample, source of |
errors in decomposition and dissolution.

¥

Electronic & Vibrational-Rotational Spectroscopy

‘Raman Spectrosenpy: Mechanism of Raman Effect — Quannum theory and

Keywuords/Tags: FTIR Specoroscopy, 1IV-Vis Spectroseapy, Ramen  Effecy,
mokes fines, anii-Stokes lines,

Electronic or Ultra-Violet Visible (UV-Vis) Spectroscopy: Basic
principles, Instrumentation and Technigues.

Fourier-transform infrared (FTIR) Spectroscopy: Intraduction and basic
principle . of IR spectroscopy, Instrumentation. Working of FTIR
Spectrophatometer, Advantagcs of FTIR Spectroscopy.

claggical ‘theory, Instrumentation and technigues.
Cualitative treatment of Rotational Raman effect, Fflect of nuclear spit, |
Vibrational Raman spectra, Stokes and anti-Stokes lines, their intensity |
difference, rule of mutial exclusion,

3 | Molecular Characterization Technigues

| L. Nuclear Magnetic Reésonance Spectroscopy: Basic principles of NMR.
Instrumentation - Magnet, sweep generator, RF generater, RF receiver, signal
recorder, calculation of NMR signals.

Eleciron - Spin Resonance (ESR) spectroscopy: Introduction, principle,
instrumentation, selection rules, interpretation of Lande’s factor ‘27 Hyperfine |
and super hyperfine coupling. '

fontzation fechniques- electron impact, chemical ionization, elecirospray,
clectrical discharge. laser desorption. fast atom bombardment,

Separation af ions on basis of mass-charge ratio, Analyzers- Magnetic-sectar,

Electric quadrupale and high-resolution multiple-reflection time of flight
(MR-TOF).

Keywords/Tags: Sweep Generaior fperfine coupling,  superfine caupling. |
oRimation. absorption, emission, MR-TOF.

. 5 U , ¥
Mass Spectrometry: Theory of mass spectrometry. Principle and operation of |
Miiass SIE['H'UNH:FCL

12

Signature of BOS Members

4 Atom Characterization Technigues

i L Flame photometry: Flame emission spectroscopy, characteristics of Name,
_1 o Instumentation & working of flame photometer.
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1. Atomic Absorption Spectroscopy (AAS): Basic principles, Ins!mmummiqn.
atomizer, monochromator, detectorn, sensiivity and  detection  limits
lnterferences i AAS and their elimination.

3. Atomic Emission Spectroscopy (AES): Principles, Sources for excitation, |
Instrumentation. Qualitative and quantitative Analysis.
Kevwords/Tags: Flame Spectroscopy, Monochromater, Atomizer, Detector

|

Electro analytical technigques 12

| 1. Polarography: General principles and instrumentation of pelarography, half-

wave potential, equations for reversible cathodic, anadic and cathodic-anodic

witves. analysis ol reversible polarographic wave. _

2. Voltametry: General principles and instrumentation, Cyclic valfanmetry,

- Lincar-scan voltammetry, Pulse voltammetric methods, Voltamimetry with

ultra-miciv ¢lectrodes, stripping methods

3. Amperomeiry: Principles and amperometne titration techaiyués-Dropping
mereury electrode, rotating platinum microelectred @ :

4. Potentiometry: Introduction. reference and indicator electrades, ion selective

| electrades. Instrumentation amd measurernent of electro. motive force of cell

[ {EMF). Potentiometric titrations,

5. Conductometry: Principle, measurement of conductance, conductometric
Litrations. :

1
4

| Keywords/Tags:  Cathodic woves, dmodic waves, Amperomeiric
Conductamerric titration. Conductonce. Elartende. a i
i | Optical and Advanced Chromutographic Technigues 12

Hrralion,

1. Polarimetry: Polarimeter, optical Totztions, Mmessuremcnts of optical
rotalion,

2. Refractometry: Principle ul refraction, Snell's law. Construction & working
af rcfnactommtegq :
3. Gas Chromatography (GC)y: Theory, Instrum entation-description  of
' equipment Sncd-different parts, columns (packed and capillary columns)

Detevtor. specifications, Thermal conductivity detector, Flarne ionzation
detector, clecron  capture  detectar, nitrogen-phosphorous  detecior ar
thermmonic specific detecior (TSD), photo ionization detector. Programmed
| Temperature pis chromatography.

4. High Perfurmanee Liquid Chromatography (HPLC):  Theory,
Instrumentation, description of the differen: parts of the equipments,

| stationdry phases (columns), mobile phase, detectors, UV detector, refractive
index (K[} detector, Floorescence detecior, Phow Diade Array detector,

Evdaporaiive Light Scattering Detecior (ELSDY, conduclometric detector and
electrochernical detector. s

]l{e;m-nrds.f'rags: Cptival Rotation, UV Detector. R Letector, TSD, ELSD.

AThramatagrams.
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‘art C-Learning Resources |

AR e .

Text Bh_uiis, Reference Books, Other ye_murces‘"

?u_ggiﬂﬂ‘.ed ihraﬁn-gc:

Text Bools:

B Ly

Skoog., A, Heoller, F.J., Nieman, T
Leaming India Ed., 2017

Intermational, 2016,

Reference Bools:

l. Galen, E., “Insimiments]l Methads & Chemical
Compary Lid_ [985 o

L]

Harris, D.C ., “Quantitative Chemical Analysis?, ﬁ-H
Edition. o

4 Willad, H.H.. Merrin, 11 Diean, J. Settoe, F.A.. “Insirumental Methods of Analysis™,
| Wadsworth Pubilishing Company Lid., Belmont, California, LSA, 20047 Edition.

3. Drago, RS “Physical Methods in "L'-lt}efnimja'f", W.B. Saunders Co, 1977,

6. Atkins, B-W., “Physical Chemistey™. Oxford University Press, 207,

T Castcllan, GV, “Physitﬁi'ﬂ:ﬁjiﬁ%’h’}'ﬂ Marosa, 2004,

b

1985,

Chemical Analysis™. Pearson, 2017,
10, Ewing, G.W,, t Instrumental Methads of Analysis", M
L Kemp, W, “Organic Specttescopy”, Me Millan, 1991,
12, Williams, DH, . Flemming, |
Hill, 2007 4% Edition
i3 Banwell C:N. McCash, E.M..
Hilt,T*;_@'S. 4ih edition.

Wiley, 1981,

Web sources (Last Accessed pn (7t Junc, 2021)

Wips: fih mviaiequg
| __i It'\!!pﬂ'.'-'rb,gy."l_jz!‘l.yﬁ

heips: Jopen. umn edu/o pentextbooks/textbo uhs 486

I
2.

Kaur, H., “Instrimental Methods of Chemical Analysis”, Pragati Prakashan, 2018
Sharma, BK. “Instrumental Mothods of Chemical Analysis”, Goel Publishing House, 201 1.
Khandpur B8 . “An alytical Instrumentation®. Tata MeGraw Hill, 2008

A, “Principles of Instrumental Analysis”, Cengage

| 3. Khopkar, SM.. “insrumental Analysis in  BioAnalytical Chemisiry™,

6. Chatwal, A., “Instrumiental Methodolngy of Analysis”, Himalaya Pubﬁ;_ﬁi{lg House, 201 1.
7. Kalsi P.S. “Spectroscopy of Organic Compounds™, New Age Intemnational, 2016,

2. Chnstian. G D “Analytical Chemisery™, John Wi_ié}"rapd Sons Ine, 1004 !
- Freeman & Co. New Yeork, 2003, 7h |

Dav. RA. Underwood, A L, ““Ouantitative Analyzis”, Prentice-Hall of India | R 5 T

9 Jeffery. G.H.. Bassett, 1. Mendham 1., Demney, RO,

3" edition.
Y “Spec:rascnpic methods in Organic Chemistry™, Me Graw

“Fundamentals of Moleeular Spectioscopy”, Tata Me Graw

14. Webster, F.X., Silverstein, E.M., “Spectroscopic Identific

Mew  Age

Analysis”, MeGraw-Hill Publishing |

“Vogel's Textbook of Quantitative

clraw Hill, 1093,

ation of Organic Compounds”’,

MOOC ; hitpe:/freeviden SClures. o omy/

Suggested equivalent online courses:(Last Accessed on 07" June, 2021 e

NPTEL:
. hipssnptel ae in/courses!] 04/105/104 1050 f4

L2 htps:imprel ac incontent/syliabus pdii102 101050.pdf
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~ Part D-Assessment and Evaluation

Suggested Cnntinuuuﬁ E'-alualmn Methods:
! Maximum Marks. 10

| + Continuous Comprehensive Evaluation (CCE): 30 marks University Exam {UE): 70 marks

|| Internal Assessment: Class Test
| Continuous Compreliensive | Assignment/Presentation 30
| | Evaluation (CCEY: 30 5 5 |
i | Extermal Assessment: SectionfA}): Very Short Questions
- University Exam Section: 70 | Seetion (B): Short Questions m

Section {E} Lang Questmnt

i_*’:“-}' Wmﬁ&"‘m«eﬁﬁﬂﬂﬂa S ...".' ' "I.':i'.'. e

........
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CBCS Annual Pattern
B.Sc. [T year
CHEMISTRY DSE 3
Syllabus of Practical Paper

. PartA Introduction_ ]

 Program: Degree Class: B.Se. | Year: Third lSmsiun:JUH—Zd
; iy _ RSN __Subject: Chemistry
1| Course Code e S3-CHEM3Q
2 [ Course Title ! Instrumental Analytical Techniques In
*_ . A ST el Chemistry et o)
3 [Conrae Ty (Core g
[ Course/Elective/Generic | Discipline Specific Elective (DSE)
| Elective/Vocationall.....) e = Group B Paper1 e
4 | Pre-requisite (if any) - To study this.¢ourse the students must have had
| the subject Chemistry in Diploma Course of
T Tem 7 —— 1 BScorequivalent. == O
L § Course Learning | By the end of this course students will learn the
| Inutuumes {(CLO) !i‘ﬂuuwing aspects of instrumental technigues in
’ | themical analysis:
| f * Preparation of standard samples for analysis,
! ’ | @ Determination of concentration of solutions
{ spectrometrically.
| * Determination of stoichiometry and swbility |
|~' constant of complexes.

* Potentiometric and conductometric titrations,
. |_* Advanced chromatographic techniques.
3o RS N (O 2 (Practical) - AR
7| Total Marks | Max, Marks: 30+7¢ = Min. Passing Marks:35
Ll T R Con ot he G T rkeeds
Total No. of Lectures-Tutorial
| L-T-P: 60-0-30

6 | Credit Valie

g R

i

s-Prictical (in hours per week): 4

Unit [Topics N [T e E s == ____| No.of |
YRS AN S Rl o ———— | Lectures |
| I Tﬂpeﬂmphutmnntry | 06

, I, Determination of concentration of ferric
| specirnphotometrically.

< Simultanesus  determinatian of chromium

| spectrophotometry.

| .! 1. Determination of sulphate snd phesphate by spec rophotomeaty.

S L A E_E;_rrcr_m*.pﬁcrﬁc duc!':n!natiun of pK value of an E_ndicalcrr._

lonis in ferric salicylate comples

and  manganese  hy

——

. ;\fm
a
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Determination of magnesium and ealeium in tap waier by flame |
photomerry,

6. Spectrophotometric determimation of the stoichiometry and sta bility
constunts of complexes,

2 | Refructomerry & Polarimetry 06

. WVerification of law of refraction of mixtures {e.e. glyeerol and warter)

| using Abbe's refractometer.

- 2. Detenmination of the specific rotation of a given oplically active
campound by polarimetry, .

3. Determination of specific rotation of glucose and fiuctose by

pelarimetry,
4. Determination of the enryme catalyzed inversion of sucrase by
polarimerry,
5. Determine the concentiation of a solutien of an optically active
| substance by polarimetry. '
| ‘s d
3 "ETuten'l_i_umet_r:j- : 06
. b Determination of the standard EMF and the standard free encrey change
l of Daniel cell potentiometricatiy. ; =
2. Potentiometric titration of a given hydrochlaric acid solution with an
i alkah solution, o
3. Potentiomelric titration  of given -ferrous sulphate solution  with
potassium dichromate,
= 4. Determination of soluhility product of a sparingly soluble substance,
4 Conductometry i 06
I. Conductometric titratiaw’af hydrachloric acid with sodium hydroxide.
2. Conductometric titration, ‘of hydrochlorie acid with anunonium
hydroxide, :
i 3. Conductometrigtitration of acetic acid with ammonium hydroxide,
5 _irFu]arﬂgraphy Y 06 =

L. Determination of the half way

Il ‘e potential of metal ion by polaragraphy.
2. Determination of the amount

of Cd(I1) ions in an unknown solution by

- T e ——

Sugge?ed-ﬂ_u;td}_ﬁﬁs: T
Text Boalks

b. Fumniss. B.S.. Hannaford, AL, Smith, PW. G,, Taichel], AR, “Vogel's Text Book of

Practical Organic Chemistry”, Pearson Education, 2005, 5% Fdn.

e Wil i = AT e et
Signa of BOS Membars W Dr &%‘

A sty

|
| polarography. ] ;
| F ] T e
Keywords/Tags: Spec-srni:h_m'b}:ﬁry. Potentiometry, Conductometry, Polarography, Ahbe's
refractometer 4 . ;
R Part C-Learning Resources E a5y
Text Books, Reference Books, Other resources
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1]

—

e}

=

- Gurthu, 1M, Kapoor, R., “Advanced Experimnental Chemistry™, 5. Chand and Co, 1987,

Lk

- Sundaram, 8., Krishnan, P. Raghavan, P.S. “Practical Chemistry (Part ID™ 8.
Viswanathan Co., Pyi., 1994

4. Shecmaker, D.P, Garland, C.W., Nibler, LW, “Experiments in Physical Chenusiry™,

MeGiraw- Hill Book Company, 1989, 5th Edn.
2. Yadav. 1.B., "Advanced Practical Physical Chemistry™, Goel Publishing House, 2015
Ghosh, 1.0\, “Experiments in Physical Chemistry”, Bharan Bhawan Publisher, 2007
7. Kalsi. PS5 “Spectioscapy of Organic Compounds”, New Age Intemnational, 2016,

i Reference Books

l. Skoog. Douelas. Holler. FI, Nigman, TA., “Principle of Instrumnental Analysis™,
Saunders College Publishing, 1998, 5t Edy

Midgley, I, Torrance, K., "Potentiometric Water Analysis™, John Wiley & Sons Lid,
1991 2" Edn.

3, Wenst, RO,

—
b

“URC Handbook of Chemistry and Physics”, CRC Press, 1997, 57" Edition.

Suggestive digital platforms web links

i3 Mm:x.-'viab.anmtg.;dﬁ?ﬁq@fﬂﬂ;hﬂ:hr 1908 51m=338% cni=]

2. hltﬂ:fft'-"wmlsmii'ia-é&ufllwammiﬂgﬂmzﬂﬂﬂdfi&;wnmmmm
Spee pdf
3 hepstweh Egi.udl_l;‘a—mffwx‘upluudmi!ﬂr’__.?_.m_[i?-#]Fnuh,: oximelry laburory _guide pdr
| [ hﬂps;fr"{i";1-5iy;flﬂm_-mwdygaziﬂgcmuwsfcbtra24#_L&Emgmmen:m'exm-1 GENESYS v2.pdf |
3. hupdigervind, faculty mije edubiology 10 I_-ﬂ!_la_wqumﬂmmw_rﬂ@_‘@lﬂmml_mms
ter20F ]l 7 pdf
i, F:_H'E:.s'fﬂrw.Ldaul.;;o_r;yw.-’:’ma::nsfﬁfﬁc{ﬁi?ﬂlI The pH Elecrode and Potentiometric {'itra
tigns PDF pdl”
t ) ﬂps:_ﬁ"w‘»‘ﬂ\'.phi@‘imdfdu.ifj."ﬁcﬂd{‘!mif_‘R."-'1.1}1|"IOI'."'LI]'|[C-E!I:§S:'(_"HEM?‘_ﬁ:Uf-ﬂD-CﬁﬁDtE!':'/ﬁ:".ﬂ'."L—
! Potentiometiyv U6 | pdi
.

s/ tauac.i V-—advanal/Potenti ametnc iteations htm
9 htips ichem. libretests ore’ hshelves/Analitical Chemistry/Book: 1A Analviics| Chemis
| try 2] (Harvey)]9%34 Eleetrochemical Methods/ 1 10293 A Potentiamets Methods

Dr HHIM upt
(5-/ KNa
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L1 h@'\vm_gm,ummru laads/MNAAC Documents TV Cwvele/Criterion-
U223 2ppt/Dr lonstious Conduciometric Tiiratign.pdf
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i3 [:Iill]s;.-"rhﬂh.ﬂﬂﬁﬂf]ih‘l“?!nf.wiiE\-‘-E#}rn."dEM;!H”ﬂ.! LI 1469-8137, 1948 thQ5089 %

14, hitp:chemistry duac ipystudy materialid 103-A/MSe I‘Qiumﬂruulw.p_d_f'
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Suggested equivalent online cou rses:
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CBCS Annual Pullern

B.Sc. 111 year

CHEMISTRY-DSE 4'
Sylabus of Theory Paper

- Part A - Introduction G e

Program: Degree | Class: BSc Year: 11 Session:2023-24

Subject: Chemistry

1 | Course code

53-CHEM4D

2 | Course title

Bio Physical, Bio inorganic and organometallic
Chemistry

3 | Course type (Core

Course/Elective/Generic
Elective/VNocational/.....)

Discipline Specific Elective (DSE)
Group B Paper IT °

4 | Pre-requisite (if any)

To study this course the students must have the
subject Chemistry in Diploma Course of B.Sc.
or equivalent.

5 | Course Learning
Outeomes (CLO)

On com pletion of this course the students will be

able to understand:

» Biophysical concepts like pH, Dbiological
oxidation, bicenergetics.

s Magnetic properties and electronic spectra of
transition metal complexes.

o Strucure and  bonding  analysis  of
crganometallic compounds using the MO

theory

e Organometallic compounds of  main
groupelements and their structure and bonding
analysis

s Bio inorganic chemistry and role of metzl ions
in biological systems.

6 | Credit Value

4 (Theory)

Signature of BOS Members é{
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e .t e
[ 3 An Introduction g Organomer;

|
|

J_r:hl:::u'c&[ reactione.

Signature of BOS Members

/ lEiningi::ﬂ uwidannn—deﬁnitinn.t:-.rpf:s of

[ 7 | Total Marks Max. Marks (30+70): | Min. Pass. Maria3s

Part B — Contént of the course

——

Total No. of Leefure:

rrs-TutﬂHaI&ﬁaetieul {In hours per weel):
| L-T-1:

[ Unit | i ST R Topic  Ne.ot
I | Lectures
N T PR e oy o S _'_'__'—,—_.‘_ _:_'_‘__'T‘—!-—
I !_'WHIEF, PH & bufferWeter 30 4 medium tor biological reaclion, concept of piy | 12
an @ biomolecule, hiol agical buffers |

:

| { i terms af blological svsteny effect of pH

| system
|

Bonding i biomolecules hydrogen bond, Vanderwaal inter
hydrophohic aitraction, ghycosife linkage peptide bond,phosphodiester linkage

Role of different binlogical bufrer system like -Phosphare Buffer, bicarbonate |
| | buffer protzin aming acid biifTer, hemoglobin buffer system [

hiologieal oxidation reduction
n by loss of hydrogen Electron |

action.ionic band

| oxXidation hy direct setion of Gxyzen.oxidatio
| Wansport chain, inhibitors of BT

| Oxidaitive phosphorylation - definition.
! phosphoryvlation, Un. couplers
| Bisenergetics -couple  reactionslaw  of thermodynamics,  free |
! shergy relationship between standard  frea energy change and equilibrium !
| constant, geneml intraduction of high energy vainpolngs
structure of ATP as Uttiversal currency of free energy in bialagi
with exarmple «in myse|e conlraction, free cenerpy of ATPR hydrolysis
|- Magnt:iaﬁﬁ;crﬁcs of t-l‘anﬁitiﬂll mietal -:E'nplnes P
ntroduction, wypes of magznetic. behavion: diamuagne
magnetism, antiferromagnerism
[ magnsiism.

theories  inhibitars af u.'-.:l'da{ivt"

cal systems |

12

tism, Paramagnetic, fermn }
» feriimagnetism, origin and calculation Of[

methods of determiniag Mmagnenie susceptibility ouy, Bhatnagar |
rh’fmhur. Cuineke's, Curie and i

moment, LS coupling, £

Ceotiribution o nHgnetic
3D metal complexes

mg_—f}e finition m_(,ﬁs-s_jﬁ::atmn
Wilh appropriate sxemples based on namwre of meial-carbon bond [
dind mualtieeniie Bonds)
Metal Alkyis: Imiportant struce
trialky]  aluminium {dimer),
| eompouads. Role of triethy
|. Natta Catalyst),
| Dr'gmn}magnf'.s]um COpound

1oHic, 5, p
tural featires of methyl lithiwn {tetramer) and
concept  of  mullicentre bonding in  these
laluminiurmg in pelymerisation of ethene (Ziegler —

| -

5= Orignard redgent Preparations, struciure and
o

5 Rl
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| Organozinc compounds-Freparations and chemical reactions.

| Organolithium compounds- Preparations and chemical reactions.
Organosulphur  compounds. Nomenclature, stroctural characteristics.  Thiol.
thio-ether, sulphonic acid. sulphonamide and sulphaguanidine-methods of
preparations and chemicalreactions

4 Metal Carbonyls- 18 electron rule, eleciron count of mononuclear, polynuclear | 12
and substituted metal carbonyls of 3d series. General methods of preparation
(direct combination. reductive carbonylation, thermal and photochemical
decomposition) of mono and binuclear carbonyls of 3d series, Structures of
| mononuclear and binuclesr carbonyvis of Cr, Mn, Fe, Ca and Ni using VBT, =-
| accepior behaviour of CO (MO diagram of CO to be discussed I synergic effect
| and use of IR dats to explain extent of back bonding. Zeise’s salt: Preparauon

and structure, evidences of synerpic effect and comparison of synergic effect
with that in carbonyls.

5 | Bivinorganic Chemistry- Metal ions present in biclogical systems, | 12
classification of elements according to their action in hiological svstem.

| Geochemical effect on the distribution of metals, Sodium / K-pump, carbonic
anhydrase and carboxypeptidase, Excess and deficiency of some race metals.
Toxicity of metal ions (Hg, Pb, Cd and As), teasons for toxicity, Use of
{ chelating agents in medicine. Iron and its application in bio-systems, Réle of
" Mg™ ions in energy produiction and chiorophyll. Role of Ca** in hlood clotting
Hemoglobin; Storage and wansfer ol iron,

s

E uggt:stt;j.ﬁ;z;ﬂ:.in o
1.

T

fad

Lyl

Text Books, Reference Books, Other resources

Yogel, AL Qualitative Inorganic Analysis, Longman, 1977 36
svehla, G. Vogel's Cualilatdve Inorganic Analysis, Tth Edition, Prentice 11all, 1996-03-07.

Cotton, F.A. G.; Wilkinson &Gaus, P.[, Basic Inorganic Chemistry ird Fd.; Wiley ndia,

Huheey, ). E; Keiter, EA. &Keiter, R.L. Inorganic Chemistry,

Principles of Structure and
Reactwity 4th Ed.. Harger Collins 1993, Pearsan, 20086

Sharpe, A.G. Inovganic © fiemistry. 4th Indian Reprint (Pearson Education) 2003

Douglas, B. E; McDaniel, DH. & Alexander, J.J

. Concepts and Models in Inorganic
Chermistry3rd BEd., John Wiley and Sons, NY, 1994,

Greenwoed, NN & Earnshaw. A Chemistry of the Elements, Elsevier Ing Ed, 1997 (Ziegler

Natia Catalyst and Equilibria in Grignard Salution).
Lee, J.D. Concise Inprganic Chemistry 5th Ed., John Wiley and sons 2008

Powell P Principles of Orzanomeral lic Chemistry, Chapman and Hall, 1988,
=1 : ! : pra
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10. Shriver, D.D. & P, Atkins, Inorganic Chemistry 2nd Fd.. Oxford University Press 1004,

I1. Basalo, F. & Person, R, Mechanisms of Inorganic Reactions: Study of Metal Complexes in
Solution 2nd Ed_ John Wiley & Sons Inc: NY

12. Purcell, K.¥. &Koz, J.C., Inorganic Chemistry, W.B. Saunders Co. 1977

13. Miessler, G. L. & Donald, A. Tarr, norganie Chemistry 4th Ed., Pearson, 2010, « Collman,

James P, et al. Principles and Applications of Organctransition Metal Chemistry. Mill Valley,
CAL University Seience Books, 1987,

1. Crabitree, Robert H. The Organometallic Chemistry of the 1ransition Metals. | New Yark, NY:
lohn Wiley, 2000,

15, Spessard, Gary O, &Gary L. Miessler Organometallic

Chemistry. Upper Saddle River, NJ:
Prentice-Hall, 1995

1. Elschenbroich, €., Salzer,

A. Organometallics — A Congise Introduction, 2nd Edn., (VCH
Publication, 1992).

17. Crabiree, R. H. The Organometallic Chemistry of the Transition Metals, 6th Edn., (John Wiley,
20143,

18, Powell, P. Principles of Organometallic Chemistry, 2nd Edn., (Chapman, London, [ 988).

19, Bisinorganie Chemistry, lvane Bertini, Harry B. Gray, Stephen J. Lippard, Joan Selverstone
Valentine, Viva Book Privase Dooks Limited.

20). Biophysicat Chemistry, Avinash Upadhyay,
Puablishing House,
Suggzested equivalent online:

Kakaoli Upadhyay, Mirmalendy Nath, Himalaya

Sug
Maximum Marks - 100

LContinuous Comprehensive Evalustion {(CCE) - 10 marks University Exam (UE) 70 marks

Section (C) : Long Questions

Iniernal Assessment - Class Test [ 1
' Continuous Comprelensive 2 P v
' Evaluation (CCE)-30 Assignment/Presentation | 30

, _ngt_af'ﬁﬁ'mseas_men? ___S;t_i‘{ﬁﬁj:_‘;’éry Short {juuﬁtiu:ﬁ__ ST

| University Exam Section: 70 Section (B) : Shosn Questions bl

L'_

%/
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CBCS Annual Pattern
B.5c. il year

CHEMISTRY- DSE 4
Syllabus of Practical Paper

F=2s

e e

FProgram: i'}r;grce e h.}ss‘:_.lﬁ'e

L. | Cﬁmﬁ_zﬂrdn— e g _!_

ﬁuhf{;l:‘ Chemistry

7 T — ion: 202324 |
| car ir _I_ S5

- S3-CHENSO

2 { Course Title |

Course/Flective/Generic
|Elee!iVeWumtiuuulf 1 }

Synthesis and Analyfical Technigues
3 |Course Type (Core ‘ =

Discipline Specific Elective (DSE)

e s R BT

Group B Paper [1 I

| 4 [ Prerequisite (ifany) [ To study this course, student MrTamh?l
| | subject

| equivalent,

chemistry in  Diploma of BSc nr|

| 5 | Course ]Iarrm:g_ 3
rulenmes (L0 |
‘ |

[ 1. How 1o s¥nthesis Ferracene from Fell,

On completion of this course, learners will be

able to: |

| ' 2. How to Synthesis ol Ky Fe(Cr04) 1) |
|

e
6 TCmavane ———

3. How to Determine PH of hig sample

{4 How to Determine Sugar in blood sample by
j photometry

———

2 {P'rnct-i:l] TAS |

'— ?-,—Er e |_Maw_ Marks: 10470 E;IiH._P’ﬂTSEﬂE—!‘FTHEL:jg _il
[ﬁim?.ﬂ[Lm1u1.-es:'[-:;m..ri.alis_~i??njrl‘i:l.1-1{'lll omrs perweeky > | —|J
| L-T-p; I
[ Unit | Topics R DR s e

Signature of BOS Mambere

Lt gl

[ Nu. of Lectares |
H
3

SRR | R e e 2 SN
|' 1, Tosynthesige Femocenc fram FeCly
i 2 Te Synthesie B[ P20, )] Complex

e

Br Kalpana Gupta HOD
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3. syathesize of CrCH L),
4. Bvinhesis af Aveta-Fe Camplex
5

USIngE Girigmard refgent

=ymthiesis of tripheny | methanol rom benzoic qeid

F | Iﬂsr.rhanialiuu

bl —

Photometry Mathad

| 3 Determination of the Ma”, K ons

i

ER:termingtion of pit of ithe Bio sl | |
| To determine the Surar in Bloo sample by

—

10 wker sample by
flame phatomermy
E: e e __é"hmmalﬂémghy
| V| Deterainavicior Ryvaluss of Fe 007 PE 3 Ae by
tlumn Chramatopraphy : |
2 Determination of Ky Values of i"‘]:r'i."{_;u‘::"['[g Th T !
Jd_ E¥ | Polarography =
[ || To determine EMF of o) and Co™ ioms in Bio szple
; 2 To deteriiine EME af PR, Cd™ and 1Hg*? jons by |
I_ Polzragaphy mzhog

KeywordsTags: Synthissis, Ferrocens, Acetn-

Fe Complex,
Chromatezraphy, Polaio unaphy, FRIF

l;
B
—t

—— e S CN

E=2Im

19

Bfa sample, Flame photemetry,

i Snggested Readin gs- R
|

|
|
|

Advanced |noiganic clienistry pracrical by Gurdes
Analviite! chamistey upg InEumelntion
Enviroimental chemistry by AK De € chand
Advanced liorganic Chetmistry b Tndhay

e

E R B

Signature of BOS Members
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[

'
[

'iuggullu! Cﬁuﬁ:uqns Ewuluunnn Hfrhﬂds.

Internal Assessment Marks External Assessment Muarks
Ciass Interaction /Quiz Wiva Voce an Practica
Altendance Pracricat Record File
U Ti

Assignments {Charts' Mndel
Seminar / Rural Service/
Technology Dissemination?
Report of Excursion/ Lab
Yisits! Survey ¢ Industriul
Yisith

Table work / Ex perinm én is

TOTAL MARKS: 100

bty e R TP i R i

e

|
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|
@ @ e 6
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Progra

rarm;uﬁd‘ucm R iy

C-Iu!m; !
B.Sg,

CBCS Annygy) Puttern
B.Se. OI year

CHEMISTR Y- Ming r’Elective
Syllabus of Theory Paper

Yeur: ITI Scssion: 202324 ;

RIS ST
Subject: Ch emistry

| JEIH.I rsc Code i SB-CHEM_ITTT‘ e f -
2 [ Course Title L Pharmaceutical and _F{:z&i;:lpnl Chemistry
3 | Cou rse Type (Core

Co uma’Elecﬁva-"Guucrlc i

Minor/Eléctive

| EI'ecth'aﬂ’ntatimmlr"....._]

/7 4 I'rnr;equisim (if nn:f}__

[ outeomes (CLO)

— e

5 | Course Lem:i;:,_g

b ’ * Undersrand
|

subject Chemistry in Diploma Cog rse of B,S¢. or

To study this course the students must have *tlu.-"
. E!}l_li"r'!ll.:ffﬂrf- v,

-Alter successfully com peting
students will be able {o:

a

this mui‘s_e module

importance
chemistry and Pharmacopeia.
* Learn intellectual property  rights,
tradenarlc and copyright.
|« Understand Definition, Classification of the
| drugs with examples s slructures.
= Describe the striciure activity relation of some
Inportant class of drugs.
* Describe the oyerall process of drug discovery
and the rgle Played by medicinai chemistry in
+his process.
I * Refate the stuctupe and physical properties of
“drugs 1 theie rharmacological dClivity,
|| & Explain physio-chemical Properties related 1o

ul Pharmaceutical

palents

R S

G , Credit Value

I
QSAR. - J
4 (Theory) 1 f

signature of BOS Members
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Min, Pa_saing Marks:35

| 7 | Total Marks Max. Marks: 30270
JL._L '

; s DI =R s S e
| Part B Cuntent.of the Course : .
['— Total No, af Lc!r:lmﬁ—Tufn rlals-Praciica) {in hours per weelkl: &l o
| LT
[ —L';;:.-a——ﬂi“— e e ~rnpn-_r—'_—_———‘[ No. of Lectures
A R S Al il T T A SO e R

Ui 1 Introduction to phanmacy, caresr in pharmsey, codes of | i2

| Pharvmacentical pharmaceuticu ethies, imporance of pharmaceutical

} Chemistry ehieriistry, pharmacopein ind its history (1p BP, Lisp, {
| MF), F |
il | Drug and cosmesie get with specis! referepec
|

to schedute [
enl trigl.

L GMP, GLP. (GCF, USFDA, NDA, clini
| L

| | Coneept of quality and o] quality mansgemen;, gfuadity
| | esstirance and qualicy cantrol, [PQA, 1PQC, |

Documentation and mainténance of
|[ Fropary tights. patents, trademark, copyrizhr, patEnt ach, |

L".__'_ _"_.‘._‘_‘_'-_'_ T ——— _“_‘_‘—'—_1_‘_-— i R 5T
| Unit 3: Delinfuen, history, SCOPE  and developmen of | 12
| Pharmucognosy ! Pharmacognosy

[
tecord, intollecrual |

elassi fication o }
Natural drug  produces,
and microbes), eeographical.

| JCtm,ﬁiﬁcarEnn and’ Sourees o druss:
| ! divies. sources and Lides ot
| | biolnsical (plams, animals
i :! Mafine and mingpy) SOUECes,
]
II | Brag Receian- Introduetion 1o drig
drug seceptors, different bonding involved in druz- {

: | RSP teraction, dmgg receplor theories, '
|

PECEPtors, natyrs of

[ Drig  absarption: roules  of  drg
| dbsorption of drugs and

T —

adnrinistrating.
fHetorg atfecting shbsorption. |

Dy dision and dEk-'_e;JOplh:JrGH mrm; analogues T

| B:Molecular | aud prodigs strietpre snd a-:tiv:'rymrntimﬂhip betwery ,
I Modelingand | ¢heimi0a) iSAR ) facions Foverting  diygdesion,
| Drug Design | 4pproaches o drig  design, receptor siie  theoy, | '
. introdiuctior 1o cambinatonalsynithesis i drug discovery,

| Tactors affecting bBroactivity, QSAR-Free-Wilsan

| #nalysis sirueiyre o Mologieal Betivity Hanscl, dndlysis;

| refationship betwean Free Wilson analysis and Hansch

| Analysis, ; ! %
e - T R i

Signature of BOS Members Dr Kalpana Gupta Hop
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1

| Unit 4: Introduction, Amibiotc p-Lactam Type — Penicillin 13
| Antibiotics and | Cephalosporing, Antiubercular — Strepomycin, Broad
.»\nl‘.ll.vmtt:naln Spectrum Antibiotics — Tetraeyelines. Anticancer — |
Bactinomyein (Actnomycin 13)

| Unit 5: - Amtifungal.  Peivenes,  Antibacterial-Ciprafioxacin. | 12
| Antifungal and | Norfloxacin, Antiviral - Acyelovir

Non-sterpidal | . ’ _

Anti i Aniimalarials: Chemotherapy af MalariaSAR,

inflammstory | Chloroguine, Chiloraguanideand Mefloguine.

Drugs ! hon-steroidal - Anti-inflammatory  Drugs: Diclolenac
! Su:s'*mm Ihuprafen and Netopam. :

IKEﬂﬂl‘daI’T:ﬂ‘h Phdf‘lﬂdﬂppﬁla pmm trademark, copyright, Q. QC, .‘p’m;nnu.mgnmy, drug
design, CISAR, antibiolics, anfihactertals, amtifungal, arrn—m!'lammatuw Hrugs,ﬂlmmaiarm]s

Ten Buﬂ h31 Rel‘eren:e Bwks Gthm— remurccq

: Sugpesied R?aﬂiu gs:

| L. "Phanmaceutical Chemisty lnorganic Vol l“ (;‘Fm*wni G. B, Himeluya Publishing House,

i Numbai, 2810

2, “Textbook of Plarmacognesy ™. tﬁraE]:;._.T.-- EH C.BS Publishers and Distributors. New Dellii,
2005, Fifth Edition.

| & “Pharmacestical Chemisuy™, ("!lﬂudhdr} N, € and Gurbani N. K., Vallabh Prakashan New |

| el 2004

4 “Pharmaceutical Chemistry™ Watsdn 0. G., Churchill Livingstone Elsevier, UK, 2011, i

U8 lew Book of Professional Phdrmacy™, Jzin N. K. and Sharma S, N, Vallabh Prakashan, Mew |

i Diathy, 2002, Fifth Editioh. ™

| 6 “Pharmacognosy atd-Pharmacobiotechnology”, Kar A, New Ape International Publishers,

| Mew Dalhi. 2017, Thed Edition.

i 7. “A Pnmer clnl.'fj\: ‘J.Ibl.'j‘-pi-"l-t Modelling: Fundamental Concepts™, Roy K, Kar S, Das R N,

! Springer 1mu'1.uhnnaj Publishing AG Swimerland, 20135,

8 “Medicinal { ‘:-:l‘rn.‘mrf Kar A, New Ape International Publishers, New Dellw. 2007, Fourth |
Editans.

Dothndrtpduction to Medicmal Chemilstry”, PatrickG. L., Oxford Liniversity Press,LIK, 2013,
Eifth Editeon.

10, "Medicinz) Chemistry™, Thomas G, John Wiley & Sons, Chichester, 2007, Second Edition.

Suggested o};ﬁnimt online courses:

ot
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CBOS Annuusl Pattern
B.8e I year
CHEMISTRY- MinorTlective
3xikibus of Practical Paper

T Fart Adatroducnin

Progyam: Degree | Class’: BAe Yeur: I11 [ Session: 202324 |
- - by i Subject: Chemistry

T | Cousse Code_ = 5 _SRCHEM2P
1 | Conrae Title | Pharmaeeitienlsnd Medicinel Chemistey

i

Course Type {Core
| Unurse/Electivel{Generic

Minor/Elective
Elective/Vocational/.....) 3

4| Pre-requisite (if any) To study this course the students must have the subject
....... Chemistry in Diploma Course uEHS2, or cquivalent.

O eompletion of this conrse, lodraess will be able to:

L Ly { 1. How to prepare gigbuanilide

. | 2. Haw 1o Isliie the caffeine from 1ca lesves i
' ¢ 3 Toleam eb&:ljprqpa‘ratiun of simple svrup a8 per [P

ﬁGQQ.GOI.....l'.....l.l.....lﬁl..l‘..

Sipn:

i and 5P

6 Credit Value

T | Totel Marks

1 [(Practieal)

My, Marks: 1070

__ Tart'B- Content of the Course.

L-TH;

| M Passing Marks 35 |

Total No. of Lectures-Tutoriaks-Praciical (i hours per week):

[Unit Topics
| T'r:n:ﬂﬁt].‘-_

- - - =

[ l’lrpm;gtiu'_ﬁ'ni Phanraceurical compuunds -

Al Acetanitide

hi ..r"| POV LI Wit
¢l Lotion

d} Aspirin

s o m

2. Preperation of pharmacsutien compouid

&) Tinenre lodine
B} Adum
o) Ferrous Ammonium sulphaie

d) Anlimony potzssiom sartrare

|

.

1 ' 3. Isolation of caffeine from iea leaves,

&

[

ire of BOS Members

Sametion of active comstiuems from exicaction |
| miethad.
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r v S tdentification of crude drig,
[ & Morphology of turmerie, ginger, Mentha,

—

| T Preparation of suspension. Frolsians ointr e, K]

| 8. Preparation of simple syrup as per 1P and USP. }
:! 9. Preparation of pharmsceutical buffer and study of g J

theoretival and calculated PH, !
[ t0 tnorganic preparation of compounds like Zine Oxide, ‘
f calcium carbonale, Magnesium Carbonate. ; l

a) Ke}ﬁrurd,sfl'zgs:;-aﬁ:-!w_ Tinctare Jod ne. pharmaceutical buffer s N R ¢

—r T

Tl

g Part C-Learning Respurces SRR AR
Text Books, Reference Hooks, Dthnr-reagﬁi-{ﬁ;

Suggested Readings: 5~

| Praetieat book-

|
|
I Practical Pharmaceutical chemistey by ALl i ‘Bécketr and 1.B. stenlake, 4™ Edition. Faﬂ-H"

contmaumm internatico] pblishing ('jmqp_-_{_ld', 2000,

A Practical book of Fharmaceguic'ﬂ__!_fm:_}_gariic chemistey by K8 Patil, N.B, Patil and P.A. |

| Paiil, 1P Innovative publication, 11 edifion, 2015

Pharmaceutjcal chimistry in-j"ngﬁf*i’ic by G.R. Chatwa!, Himalaya publication, Val |

———
o L
b

Experumental iimmna-:_:put_im! _Ch;?rm.'ﬂry' by Aneeaahmndﬁiddiqui, seemisiddiqui; Edition |
2, Phamacogrusy by D, C*.ab’:.' Kokate, volumed, forty fifth edition, Nirali Prakashian,
| Suggestive digifal pl!_t_rl’{-g_rm,-i web links

\

U A
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:--'.',-Bsmﬂm‘mihaﬁtiﬁdﬁ{ma!uiﬂun- A T

Suggested Continuous Evaluation Methods:

Sighature of BOS Members

D

Internal Assessment Marks External Asséssment Mlirks
Classtuteraction /Quiz Yiva Voceon Practical
I

Attendance PractlcaiRecord File |
Assignments (Charts! Model 30 Tablework ¢ Experiments 0
Seminar / Rural Service/ :

Technology Digsemination!

Beport ofExcursinn/ Lab

Visiis! Survey | Industrial

visit)

TOTAL MARKS,; 100

Any remarks/ sngrestions: j

il

Dr Kalpana Gupta HOD
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CBCS Annual Pattern
Chemistry-NEP (2021
Third Year
Syllabus of Generie Eleetive-1

e ‘ff*%?iﬁ*lnfrﬂﬂnéa’iﬂ T

| Prugrnﬁi: De.greq :_:_Cln&y; Year: TBE : | Sm[u&ézﬂza-znl |
A Subject: ('!hﬂnlstq' 2y iy
1 | Course code | S3-CHEMIG

2 | Coorse title
| 3 | Courseiype (Core
| Course/Elective/Generic |
| 'EIccti'ref"r'nca{k:-lmlf.._..} 'I

Provessing of Fats and Oils
Generice Kleetive

|
-I_f-Fre-ruE-i;i'te (if Im_tj 2T} Open for all as an Generic elective 5
5 | Course -I:n:lrr;iﬁ'_ lafer En'rnpﬁfing this course the student will —
| Qutcames (C1.0) L. Gain knowledge about traditional Indian |
I i oils and Tradivonal Indian Oil Processing
. | | Methods,
{ i (itin  the hmwiedge about impartance,
| types, natural resources of fats and oils and
[ | their effect on healil,
! | 3 Leasn the methods of refining  and
| l | mudifications of fars and vils
Know about the nurition) aspects of fars |
| ‘ andl oils and their srerdage und handling, |
{ & Galn 1nformrion regarding
‘ | entreprencurship in foed processing and

Pt

- knowledge of local fay processing
! _ ‘ inclusiries.
| & [Croticvaime 6 (Theory) [
7 ol Marks i Wiar '

ks (70+30); _'E‘Im'agmg_ T

Tupic

Mo, af
Lectures

|_1_ Indian :I'_r&dT_il_J[i_ﬁI_ oils- nﬁﬁiard, gﬁ:dnul,_swﬂe (1l and

EJ’\.I"—’

2 Dr Kalpana Gupta HOD
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cocort (Extraction. availability. properties and uses)
Truditional methods of il processing in India-Traditional
Ghani technology. Recent evolution of vil  processing,
Advantages and disadvantapes of ghani crushing
Keywords- Extraction, Ghani, processing
g |Im partance of Fats and Oils- Impontance of faw in food, 18
( Tvpes ol fats- Monounsaturated folive il peanut  oil),
| Polyunsaturated (PUFAS)  (sovbean pils, omega-3 egys, |
Dwalmus) Saturated (iull<gar dairy products, butier, cozonut il
ghee, vesctable ghee). Trane fats {burgers . cookies, cakes.
Cclups, French fries). Their examples, Plhysical properties of
{ Fats and Cils
[ Elementary idea ol Chemistry of Fate and Oils
' Natural Sources, Daily requiremeni in balanced diet and
‘ harmiul effect of excess of fats and ails in the body.
i | Keywords- Monounssturated, PUFA, Trans fats i
1o ) Refining and modification of Fats and Oils-01] and fa 15
| processing methods: Pre-treatment. Extraction, Dehvdration,
| bydrogenation, Fractionation, interesterification. (] Refining
1
! - v
i Funetions of Fals and Oils in Bakery products, Cnmclarci
rI| ! and confectionery coatings. Tee ersam. Frying
L JK[‘}'\HI‘JI‘L[S'— Pre-troatment, hydrogenation, Uil Refining |
(4 Nutvitivoal aspect Fats and Oil- Main nutrients of fms and | I8 |
! i auls: Vitamin A, D and E (antioxidant ) inigiveernides { |
e | |
' Nutritionz] differences in differsnt types of fors |
! Ol storage and handling — Methods to store cooking oil. =
| tancidity-Delinition and mehads ta avold raneidity |
' Adulteration in  oils g fats~  Common adulrerans,
| identilicstion and barmifyl elfec |
j_ Keywords Viamin, rancidity, adulteration i
= Eufreprcmurship Development in Food Industry- scope, RT3 1
| ' cold storage. Palm ol processing, Seed nil processing, fat and |
] ail for biofuel processing, unimal far processing |
L | Main fat and oil Processing industries of the area, _ L=
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_] 'h?:;;;ﬂrdsmrtp_rn_ﬁéumhip, cold storage, oil processing. _[ el

. PartC-Learning Resources
Text Bmliks, Reference Buul‘c_s, Other resources

1_5ugg¢steﬁ; Reading: |

1. Fats and Oils Handbook. by Michael Bockisch, 1so3

The Chemistry of Oils and Fats By F. D Gunstone and Frank D Gunstone 2004

Fats and Oils Handbook by Michael Bockisch 1933

Fats and Oils: Formulating and Processing for Applications, Third Editian -

[Special Indian Edition - Reprint Year: 2020] (English, Richard D. O'Brien)

Hand Book of Oils, Fats & Derivatives with Refining and Packaging

Technology (English, Board Eir) Engineers Tndia Research Institure

6. Chemistry and Technology of Oils and Fats Paperback — | January 2003 by

M.M. Chakrabarty Allied Publishers Pvi. Ltd

7. Edible Oils And Fats 2007 by C Ainsworth Mitchell » Kessinger Pub Co

Supgested equivalent online: T NS R ey
hrtps Awwaw ifst orpresources/info rmation-statements’oils

S [

L

~and-fats

Suggested Continuous Fvaluation Methods:

| Maxizmurs Marks - 100

- Continuous Comprehensive Evaluaian (CCE) - 30 marks Uni versity Exam (UE) 70 marks
Internal Assessment : B i

| Class Test =
Continuous Comprehensive AssigamenUPreseniztion 3 ‘
| Evaluation [EEERME . S R : - i
| External Assessient : | Sectipnia) - Very Sh;ﬁucslgns S e
t Platvevsity Exom Section 70 Sectlon {B] : Shon Questions ™
| Section (C) : Long Questions ‘

Vo —
Q\BM
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CBCS Annual Pattern

Third Year

Sylabus of Chemistry

Generic Flective-2
Part A - Introduction

Eragnuu: DET,-,;E'E

| Class;

| Year; third [ Session: 2023-24 _.‘

Subject: Chemistry |

SRECHEMIE .

. LCourse Title
3. | Course Type
4. | Prerequisite R
i_‘r 'Cuourse Lea roing ZI
|' I Quicomes (CLO)

’j] _[ Conrse Caode I
] !

——

———

|;_.J___ SRS,

| Parl B - Content of the C;m:e o

| Total No. of Lectures 90 S5t

—————

B

Signature of BOS Members

A i

Open for all as an Generic elective.
By the end of this conrse students are expected to- |

[6. " Credit valve i BRS, y
| 7. | Total Muarks: 100 j Max Marks: T0+30

— _ENVIRONMENTAL TOXICOLOGY

Generic Elective _|

. Learn  about definition and sources of
loxicants

2. Learn ghout chemica) toxicants, biclogical
foxicants and its assessment

3. Learnabout differen purts of Eco-toxicology
ie lmmuuumximlagy Xenobiotics,
Neurotoxicology, bioaccumulation,
biodegradarion ete

4. Leam abou: the determination of acceptable
risks and limits of environmental toxicants
and utility of envirommental benchmarks

7. Learn about cnvironmental EViotoxicity and !
Zenotoxicity |

6. Learn about what type of toxic chemicals |
effects in environment and solid waste |
manapement

7. Learn abow which factors influence the

_Maxiciy

L T
I-_Min Passing Marks;
1 RO

—

e
I No. of
Lectures

Ta |':li1.".i

: Q&:/ﬁ_

Dr Kalpana Gupta NOD
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Signature of BOS Members

.

ntroduction to toxieology E7

*  Intrecluction fo toxicants - definition and guneets,

sources of toxicants, mode of action of toxic
substanees, distribution on storape of toxins in Human
lisaucs
Chemical toxicans - classes af chemieal toxicanis,
expesure classes, water and soil pollutamts, types of
elasses (food additives, detergens. cosimetios)
Rinlogical oxicants - wypes of biclogical twxicanis
ang tord itoxicstion, classification of ioxicants
present in food, microbial agents: symproms, cifcels
on  health and management. endotoxins and
entrotoxing
* Toxicity -assessment - overview of ity

assessment, woxic effects, dose responsive axsesEIenl, |

i dost response curve, LDSO & LOSO essessing |
Ioxicity

ECO-TOXICOLOGY

17

Basis of ces- waicology - definition. testing

methodologiss, immunetexico logy, hypersensitivity

mediated by xenobiolivs. nelrvtocnlogy

* Toxie - xenchiotics and their crvironmental
persisterce,  biogccumulation, Biomagnificstion,
dsspssment of biosccumulaiion and biomagnifi
biodesradenion, biatransformation, bio remediation |

*  Lffects of toxicily - types of toxic effecis, types nf
systetaatic toxic effeets, organ speeific toxicity,
interactions

* Deoxification - definition and coneept, imechanism of

detnxification i human body, detoxification and
excretion

Celin,

| ENVIRONMENTAL TOXICITY
| ASSESSMENT
* Acceplabla limits of toxicants - acceptable limite and
global scenario; determination of acvepiable risks and
limits:  of environmental loxicants,  utility of
emvironmental  benchmarks, types of cotnparison |
passible in the benchmarking of environmenial |
performance, benefits
benchmarking
Toxicity risk assessmem planning - perceiving risk, [
estimating health risks. risk assessment planning,

RISK | 15

& limits of environmentl |

bmitetions of toxicity risk assesemient, risk benefit |

e

-

atalysis risk management

U

/ Dr Kalpana Gupta HOD
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*  Toxicily remediation

g

4 ENVIRONMENTAL CYTOTO
| GENOTOXICITY

CAMCINQEENS, carcinggenesis
*  Mutagenicity - effects of m

mistagens, DNA repair systems

cylotaxicity, genatoxieity, in vitrn

{ *  Carcinogenicity - carcinogens, classes  of

mutations,  origins  of  spontaneous nutation,
*  Termogenicity - definition and CORCES, souroes of
teratngens and their effecis: leratogenesis

v Ovtotoxicity el Gene txicily  prevention -

' micolopy testing, in Vivo lesling, bioassave,

X1ty AND | 16

nagens, types of

s Selective toxicitymetabolic
m.-th'iLJ-nxc:nuhh-tlu—membolizing

tests in animals-individual varistions jo rEsponses to

L xenobiotics

Teym_r*dzﬂiﬁ Chemical T axicants, B_i;lugicaf-?u_xica nts, Environm

biomirkers, hiosensors, M CTOUrEan sy
8 |CHEMICAL TOXICOLOGY fE e
i s Texic chernicals in the environment - effeets of oxiv
- chemicals — cyanide and fis Toxic effects pesticides
and its biochemical effects - toxicity of lead, mercury,
| Arsenic and cads iym- Solid waste ma nage mant,
6 |FACTORS INFLUENGE TOXICITY 12 S

pathways-Enzyme

systems-Toxicin:

en 't:a.[_{':.-mluxi:"try. %

| Environmental Laxweity, Chemical Tuxicology, Xeno bioties, Eco-Toxicology, LS50, Lose
Part C-Learning Resources

e PN U

( Suggestad Readings

Publications,
| Armalvsis of Fouds — H.E. Cox:
HE.Cox and peurson.

od. New Age International (19945
Science For | Oth Class, by Manyit
Engineering Chemistry, by Jain an
coittpany.

Lovironniental Chenvistry, Anil Ky
Y ) O = J Envirommznial snalyels, SM Khop

/gﬂ;ﬂﬂﬁ Members
. @lj\éy/ wﬁ

: | MOOCs, NPTEL, SWAVAM, 11T E-Conrents
NCERT Exemplar, Class X1 Chemnistry,
Mederne AR of Cheostry for ¢lass 1 1th and 12th, Modern

Foods: Facts and Principles. N. Shakuntala Many and &, Swamy, dih |

20 Chernical Analysis of Foads —

koaur, Lakhmir Singh, 8 Chand.
d Jain, Dhanpatraj publishing l

Chemistry Clasge | Otk ByDr.Parul Srivastava, Prachi Indig Pyr. Lid. |

knar De. Wiley Easters led |

kar € 1T Bombay )

@
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Envhﬂnmanml Chermisg
Bume.

: Fundarientals of Environmental Chemistry, Manghen, Stanley, F J
! Envircnmental Toxicaloey 37

A% edidon, Sigmund F, Lakreewski,
Dadord university Press

ry by BK Shanma & 11 Kaur, Goel publishing |

—

R Pﬂriﬁ«‘iﬁﬁwﬂmﬂfﬂﬂﬂﬁﬁhﬁﬂ@n
Saggested Continuous Evaluativn Methods:

Maximuiy Marks: 100 |
Lontinuaus Comprebensive Evaluation {CCE): 30 marks U

et e T e e Y

versity Exam (UE) 70 murks
| Internal Assessment: ! Class Test e Sy
| Continuous Comprehensive Assignment/Fresentation a0
| BEvaluation (CCE): 10
I External Assessment: SmlhmAﬁfgs hort Questions o 0
{1 University Exam Section:70 Section (B): Shon Questions 70
I Section (C): | oig Qluestions J }

N
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