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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS

I Semester
Class: 1-Year PG Diploma Semester-1 Session: 2025-26
Subject— Chemistry
1| Course Code | CC-11(T)
2 | Course Title Advanced Organic Chemistry
3 | Course Type CORE Course . ('\E >
4 | Pre-requisite To study this course, students must have Chemist the
subjects in B.Sc. Degree Course. \ ,
5 | Course Upon successful completion of this Course, legrn ill be able to:
Learning
Outcomes » Understand the traditional insight of @y and contributions of
(CLO) Acharya Prafulla Chandra Ray (F ian Chemistry).

antiaromatic, nonarorfiQyj omoaromatic compounds using
structural features andql pic data.

> Applythe P \h terpret aromatic character in systems like

annulenes, Mgtall es, and crown ether complexes.

» Explain the concept of aromQﬁ;\and differentiate between aromatic,

» Demggstr  nechanisms of major condensation reactions such as
Al Jaisen, Mannich, Perkin, and Stobbe, etc. highlighting the role
.choldte termediates.

s¥€ss the stability and reactivity of Free radicals and describe their
‘behavior in reactions like allylic halogenation, Sandmeyer, and

w#  Hunsdiecker transformations.

> Interpret reaction mechanisms through energy diagrams, transition
states, and isotope effects; relate structural effects to reactivity using

Hammett and Taft correlations.

» Classify pericyclic reactions and predict their stereochemical outcomes
based on orbital symmetry principles and the Woodward-Hoffmann

rules.

% Describe the mechanisms and applications of photochemical reactions
such as Paterno-Biichi, di-n methane rearrangement, and photo-Fnes

rearrangement in organic synthesis.

6 | Credit Value

Theory-06

c %W&/ < {@%



Total No. of Lectures-Tutorials-Practical (L-06 hours per week):
L-T-P: 90-0-0 (Total Hours)

7 | Total Marks | Maximum Marks: Total 100 Minimum Passing
Marks: 40

Unit

Topic

No. of
Lectures

Indian Knowledge system and its relevance to Aromaticity:

Concept of Aromaticity — Traditional Insight
Chemistry of natural aromatic compounds: Eugenol (from cloves),
Thymol (from ajwain), Curcumin (from turmeric) and Vanillin Jfr

Chemistry) in Organic Chemistry.

Concept of aromaticity, Aromaticity in benzggoi non-benzenoid
compounds, Antiaromatic compounds, K{omatic compounds,
Homoaromatic compounds, PMO ap ulenes, Metallocenes,

Crown ether complexes and cryptat%
Keywords: Aromatic Com roach, Benzenocid and Non-

Benzenoid Systems, Annu& etallocenes

Activities: \‘Q

vanilla). X\ﬁ
Contributions of Acharya Prafulla Chandra Ray (The Fath@

1. Poster MgqKigg™ to illustrate aromatic, antiaromatic, and
3D molecular models of benzenoid and non-benzenoid
foy compounds using model kits/ software.

xganize a debate on “The Role of Aromatic Compounds in
ditional Medicine vs. Modern Chemistry.”

2.

15

Free radical reactions:

Structure, stability and geometry, and properties of Free radicals. Free
radical substitution mechanism, mechanism at an aromatic subsirate,
neighbouring group assistance, reactivity for aliphatic and aromatic
substrates at a bridgehead, reactivity in the attacking radicals, the effect
of solvent on the reactivity.

Name Reactions:
Birch Reduction, Nef reaction, Bouveault-Blanc reaction, Chichibabin,
Mannich reaction, Meerwein-Ponndorf-Verley reduction,

Opphemeur oxidation, Curtius reaction, Claisen Schmidt reaction,

15
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Sharpless-epoxidation, Pechmann reaction. Aldol Condensation,
Knoevenagel reaction, Mannich reaction, Benzoin condensation, Perkin
reaction, Sandmeyer’s and Hunsdiecker reaction.

Keywords: Free Radical Substitution, Stability of Radicals, Organic
Reactions

Activities:;
1. Creating Reaction Mechanism Posters for free radical substitutions
and name reactions.

2. Demonstration/simulation (virtually or in-lab) of simple free
radical halogenation or oxidation reactions.
3. Students can create short explanatory videos explaining

mechanism and real-life application of name reactions. i;\

kinetic

Reaction Mechanism: Structure and Reactivity

Types of reaction mechanisms, thermodgna
requirements, kinetic and thermodynamic conti§ in—Hammett
Principle. Potential energy diagrams, transitioistates ind intermediates,
methods of determining the mechanisgq, e effects.

Generation, structure, stabilifyf
carbanions, Free radicals, carbgnejat

Effect of structure on reac pnance and field effects, quantitative
treatment. The Hammett % n and linear free energy relationships,
substituent and reac comfants, Taft equation.

Keywords: Re thways, Thermodynamic and Kinetic Control,
Reactive Iy t ¢ iles, Linear Free Energy Correlations

3 Ygation of reaction Pathway posters showing intermediates,
gfansition states, and activation energy for varous organic

QIQ reactions.
% 2.” Building of flowcharts or concept maps illustrating various

reaction intermediates (carbocations, free radicals, carbenes, etc.),
including their generation and stability.

3. Students can play roles as key scientists (e.g., Hammett, Tafi,
Curtin, and Hammett) and explain their contributions.

20

Pericyclic Reactions:

Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene,
1,3,5-hexatriene and allyl system. Classification of pericyclic reaction.
Woodward-Hoffmann correlation diagrams. FMO and PMO approach.

20
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Electrocyclic reactions-conrotatory and disrotatory motions, 4n, 4n+2
and allyl systems.

Cycloadditions-antarafacial and suprafacial additions, 4n and 4n+2
system. 2+2 addition of ketenes, 1,3 dipolar cycloadditions and
cheleotropic reactions.

Sigmatropic rearrangements-suprafacial and antarafacial shifts of H, 3,3-
and 5,5-sigmatropic rearrangements. Claisen, Cope and Aza-Cope
rearrangements, Ene reaction and Fluxional tautomerism.

Keywords: Orbital Symmetry, Electrocyclic Reactions, Cycloadditions, *f
Sigmatropic Rearrangements, Woodward-Hoffimann Rules . !

Activities: \\,
1. Ask the students to prepare animations and short v1d SS
conrotatory and disrotatory motions in electro. l r

2. Preparation of flowcharts to classify reactlons
electrocyclic, cycloaddition, and mgmatro% 'gements with

examples.
5 | Photochemical Reactions: N % 20
Photochemistry of alkeneg al A ompounds, Patemo—Buchi

reaction, di-pi methane aifgement, Photo-Fries rearrangement,
Barton reaction, Photoch@ic\formation of smog, Photodegradation of
polymers and Phot f vision.

Keywords: Ph %on, Photo rearrangements, Photocycloadditions,

Smog Form 0 odegradation
Acav
ts can create visual flowcharts summanzing different
otochemical reactions (e.g., Paterno—Buchi, Barton, di-n-

% methane rearrangement).

QJ Poster making to explain the photochemistry of vision, involving
rhodopsin, retinal isomerization, and its role in biological light

sensing.

Text Books, ReferenceBooks Other Resources |

Suggested Readings:
Books

1. Ray, Prafulla Chandra, A History of Hindu Chemistry, Asian Educational Services, New
Delhi.

2. Sivarajan, V.V, Balachandran, I., Ayurvedic Drugs and Their Plant Sources, Oxford and
IBH Publishing Co. Pvt. Ltd., New Delhi.




3. March, J. Advanced Organic Chemistry: Reactions, Mechanisms and Structure. John

Wiley.

Sykes, Peter. A Guidebook to Mechanism in Organic Chemistry. Orient Longman.

Mukherji, S.M. and Singh, S.P. Reaction Mechanism in Organic Chemistry. Macmillan.

Carey, F.A. and Sundberg, R.J. Advanced Organic Chemistry, Part A and B. Plenum.

Kalsi, P.S. Organic Reactions and Their Mechanisms. New Age International.

Coxon, J. and Holtom, B. Organic Photochemistry. Cambridge University Press.

Dupuoy, C.H. and Chapman, O.L. Molecular Reactions and Photochemistry. Prentice

Hall.

10. Kagan, J. Organic Photochemistry. Academic Press.

11. Kundall, R.P. and Gilbert, A. Photochemistry. Thomson Nelson.

12. Clayden J., Greevs N., and Warren S., Organic Chemistry, Oxford Publ. %

13. Carey, F.A., Sundberg, R.J., Advanced Organic Chemistry, Parts A ant B% .

14, Carruthers, W., Coldham, 1., Modern methods of organic synthesis, % University
Press.

15. Warren, S., Organic Synthesis: The Disconnection Approach, J.g& fldy & Sons.

16. Jagdamba Singh, L. D. S. Yadav Organic Chemistry, Pragati Prakashan.

N\
Suggested equivalent online courses and Web S‘{x .

el

» htips://archive.nptel.ac.in/course.himl

> https://swayam.gov.in/explorer

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Continno n 8 mulative Evalnation (CCE) Methods will be based on
followinBdeRgell components:

L]

s Tests

ntation/Assignment/ Quiz/ Group Discussion

Appropriate weightage of attendance in the Class

Total 40

Theory Paper as per University Examination

Total




For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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Class: 1-Year PG Diploma

For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS

1 Semester

Semester-I Sesslon 2025-26 i

Subject— Chemistry

Course Code

CC-12(T)

Course Title

Advanced Inorganic Chemistry

Course Type

CORE Course

| k| B e

Pre-requisite

To study this course, students must have Chemlsg as ( one of the
subjects in B, Sc. Degree Course.

Course
Learning
Outcomes
(CLO)

Upon successful completion of this Courseq, leamers wnil be able to:

> Relate ancient Indian knowledge's of metal complexes (bhasmas) to
modern metal-ligand chemistry.. ™.,

» Understand the connectloy §between traditional colour changes)
electronic transitions, and-: the«AyuIvedlc concept of ‘Rasa’.

» Analyze and mtel;pretythe electronic spectra of transition metal
complexes using Qrgel and Tanabe—Sugauo diagrams, understanding
d-orbital tranmtlo;ss and selection rules for electronic spectroscopy.

» Apply the concepts "of crystal field theory, including calculations of
10 Dq, B, and ﬂpara.meters and evaluate the intensity of various types

\\\\\

E explonng hybndizatlon energetics and dn-pn bonding.
1> Evaluate the stability and formation constants of metal-ligand

complexes in solution, including stepwise and overall formation
constants, and understand the chelate effect and its thermodynamic
origin.

» Identify and classify metal-cluster compounds, including higher
boranes, carboranes, and metallo-carboranes, while calculating bond
order and understanding the magnetic behavior and STYX number of
these clusters.

» Study and apply the bonding and structural elucidation of metal n-
complexes, including metal carbonyls, transition metal nitrosyls,
dinitrogen complexes, and tertiary phosphine ligands, with a focus on
their vibrational spectra and important reactions.

Credit Value

Theory—06

\szv/ g’y :

el G




7 | Total Marks

TotalNo . of Lectures-Tutorlals-Practlcal (L-06 hours per week):
L-T-P: 90-0-0 (Total Hours)

Maximum Marks: Total 100 University
Exam (UE)-60, CCE-40

Minimuom Passing
Marks: 40

Studies of Transition Metal Complexes:

Ancient Indian texts such as Rasaratna Samuccaya and Rasashastra
describing preparation and medicinal use of metal complexes (bhasmas),
reflecting an empirical grasp of metal-ligand interactions.

The colour changes of metal salts and their complexes in dyeing and
purification processes, demonstrating practical knowledge related to
electronic transitions and ligand field effects.

The Ayurvedic concept of ‘Rasa’ metaphorically aligning with the changes
in molecular energy states and interactions observed in spectroscopic
ground states and electronic transitions.

Electronic Spectral Studies of Transition Metal Complexes:

Spectroscopic ground states, correlation. Orgel and Tanabe-Sugano
diagrams for transition metal complexes (d'-d’ states), Selection rule for
electronic spectroscopy. Intensity of various types of electronic transitions.
Calculations of 10Dq, B and B parameters, and charge transfer spectra.
Franck-Condon principle and Applications (No. of transitions, and energy
orders). Charge transfer (CT) mechanism; Ligand to Metal and Metal to
Ligand Charge Transfer Bands. Effect of Solvent Polarity on CT Spectra.

Keywords: Electronic Transitions, Orgel Diagrams, Tanabe-Sugano
Diagrams, d-Orbital Transitions, Crystal Field Splitting (10Dq), Chargeh_ o

Transfer, Spectra Spectral Applications, Solvent Polanty Effects e
Activities:

1. Ask the students to prepare a Poster: : .
a) Colour and Electronic Transitions in Metal Complexes
b) Ancient Indian Rasashastra vs Modem Coordination Chemistry.
c) Orgel and Tanabe-Sugano Diagrams (d'-d° states).
d) Ligand Field Theory and Charge Transfer Bands.

2. Preparation of Charts:
a) Tanabe-Sugano diagrams for selected d" systems.
b) Franck—Condon principle with energy diagrams.
¢) Comparison: Spin-allowed vs Spin-forbidden transitions.
d) Solvent effect on electronic spectra (CT bands shift).

Unit Topic No. of
Lectures
1 Indian Knowledge System and its relationship with Electronic Spectral 15




3. Organize Group Discussion on:
a) Significance of colour in coordination compounds.
b) Real-life applications of electronic spectra (e.g., in dyes, medicine).
¢) Alignment of Rasashastra’s concept of Rasa with modemn energy
transitions.

4. Student Seminar/ Presentation on:
a) Ligand field splitting and selection rules.
b) Charge Transfer Spectra: LMCT vs MLCT.
c) Application of Electronic Spectroscopy in Bhasma charactenzation.

Stereochemistry and Bonding in Main Group Compounds:

Bent rule and energetics of hybridization, some simple reactions of
covalently bonded molecules. Walsh diagram (triatomic and penta-atomic
molecules), and dn-pz bond.

Metal-Ligand Equilibrium in Solution

Stepwise and overall formation constants and their interaction, trends m
stepwise constant, factors affecting the stability of metal complexes with
reference to the nature of metal ion and ligand. Chelate effect and its
thermodynamic origin, determination of binary formation constants by
potentiometry and spectrophotometry.

Keywords: Bent Rule, Hybridization Energetics, Walsh Diagram, dn-pn
Bonding, Chelate Effect, Stability of Metal Complexes, Potentiometry,
Spectrophotometry

Activities:
1. Preparation of Chart/ Poster:
a) Bent rule and hybridization trends.

b) Walsh diagrams for triatomic and penta-atomic moiecules.
¢) Understanding dr—pn bonding.

2. Virtual Lab Activity/ Simulation:

a) Simulate metal-ligand titrations using potentiometry or
spectrophotometry.

b) Observe formation curve and calculate stability constants.

c¢) Example systems: Cu(II)-NH;, Fe(1Il)-oxalate.

3. Organize Group Discussion on:
a) Stability of chelates over to simple complexes.
b) Role of entropy and enthalpy in complex stability.
¢) Influence of ligand denticity and ring size on complex formation.

4. Building of Molecular Model to visualize molecular geometries (e.g.,
BFs, NHs, PCls, CIF;s, etc).

5. Arrange a Debate on the topic “Chelating ligands are always better
complexing agents than monodentate ligands”.

20
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Organometallic chemistry: Introduction: 18-electron rule and its
limitations, electron counting.; Transition Metal hydndes, alkyls, aryls,
carbonyls, nitrosyls, phosphines and related ligands. Wade’s rule, metal-
metal bond counting. Mechanism of Substitution reactions.;
Organometallic complexes of n-bound ligands (Alkene, Alkyne, Allyl,
Diene, Cyclopentadienyl, Arenes and other Alicyclic Ligands);
Mechanism and application of Oxidative Addition and Reductive
Elimination reaction, Insertion and B-hydride elimination. Fischer and
Schrock carbene.

Application of organometallic complexes in homogeneous catalysis:
Alkene hydrogenation (Wilkon’s catalyst, Monsanto, Cativa reaction),
Alkene Hydroformylation, Wacker’s reaction, Cross-coupling reaction;
Heck coupling, Sonagashira reaction, Suzuki Miyara coupling, Hiyama-
coupling, Stille coupling). Buchwald-Hartwig amination, Tebbe’s reagent,
Grubbs catalyst.

Keywords: Organometallic chemistry, Wade’s rule, Organometallic
complexes, Mechanism of Substitution reactions

Activities:

1. Conceptual and visual understanding through Chart/Model
Preparation for:
a) 18-electron rule with examples.

b) Electron counting using neutral and ionic methods.

¢) Wade’s Rule: Cluster compounds and electron count correlation.

d) Comparative structures of Fischer vs Schrock carbenes.

e) “Catalytic Cycles in Homogeneous Catalysis” (e.g., Heck,
Suzuki, Monsanto).

2. Virtual Lab Simulation / Mechanism Animation for:
a) Metal-ligand bonding (e.g., m-back bonding in carbonyls).
b) Catalytic cycles (e.g., Wilkinsons, Wacker, Grubbs).
¢) Organometallic reactions (e.g., B-hydride elimination).

3. Seminar on the topics:
a) Comparison of Cross-Coupling Reactions.
b) Mechanism of Fischer vs Schrock Carbene Reactions.

20

Metal-Clusters

Higher boranes, carboranes, metallo-boranes, and metallo-carborane
compounds with metal-metal multiple bonds, STYX no. cluster types
identifications, calculations of bond order and magnetic behaviour.

Metal n-Complexes

Metal carbonyl, structure and bonding, vibrational spectra of metal
carbonyls for bonding and structural elucidation, important reactions of

15
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metal carbonyls; preparation, bonding, structure and important reactions of
transition metal nitrosyl, dinitrogen and tertiary phosphine as ligands.

Keywords: Metal-Clusters, Metal Carbonyls, STYX Number, Magnelic
Behaviour, Vibrational Spectra, Bonding and Structure, Transition Metal
Nitrosyl, Tertiary Phosphine Ligands
Activities:
1. Chart Preparation on the topics:
a) Classification of clusters using Wade’s Rules and STYX numbers
b) Comparison of boranes, carboranes, metallo-carboranes

c) Correlate IR stretching frequencies with the bonding nature of
carbonyls and nitrosyls (terminal vs bridging)

2. Worksheet on Calculations of Bond order, magnetic behavior, and
electron count in metal-metal bonded clusters.

3. Poster Making on the topics:
a) Understanding of Borane and Carborane Clusters.
b) STYX Rules and Cluster Classification Simplified.
¢) Metallo-boranes in Modern Inorganic Chemistry.

4. Virtua! Lab/Structure Viewer Using Avogadro or other online databases
to visualize 3D structures of M—M bonded clusters and borane cages.

5. Preparation of molecular models for Fe(CO)s, Cr(CO)s, [Mn(CO)sNO],
[Ru(NHs)sNzJ**.

5 Symmetry, Group Theory and its Applications 20

Introduction of symmetry aspects with operations, Associated operations,
Products of symmetry operations, Definition of group, subgroup, Conjugacy
relation and classes. Point symmetry groups, Schonfilies symbols,
representations of groups by matrices, and Character of representations.

Matrix representation of symmetry operations: Transformation matrices, The
Great Group Orthogonality Theorem (GOT) and its importance, Character]. .
tables. Derivation of character table for different point groups, Infra-red and

Raman active molecular vibrations of different molecules. s

Keywords: Group Theory, Symmetry Operations, Transformation
Matrices, Group Orthogonality Theorem, Character Tables, Point Groups,
Molecular Vibrations
Activities:
1. Poster/Chart Preparation:

a) Symmetry operations and elements.

b) Point groups with Schoenflies symbols.

¢) Character tables overview.

2. Matrix Representation Exercises:
a) Write transformation matrices for stmple symmetry operations.
b} Practice matrix multiplication of symmetry operations.
¢} Students can perform symmetry operations on models or themselves
to internalize concepts of operatlon products and classes.
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Suggested Readings:

Books

1. Rasaratna Samuccaya, Various editions with commentary on Rasashastra and bhasmas.
2. Mukherjee, K.C., Rasashastra: The Ancient Science of Indian Alchemy, Motilal

Banarsidass, Delhi.
Cotton, F.A., Wilkinson, G.W_, Advanced Inorganic Chemistry, John- Wiley and Sons.

4. Huheey J.E., Keiter E.A., Keiter, R.L., Inorganic Chemistry: Principles of Structure

and Reactivity, Pearson Education India.

Douglas, B.E., McDanie! D.H, Alexander J.J.,, Concepts and Models of Inorganic
Chemistry, John Wiley.

Das, AK. Das, M., Fundamental concepts of Inorganic Chemistry, CBS publishers
and distributors.

7. Miessler G.L., Tarr, D.A_, Inorganic Chemistry, Pearson Education.

10.
11.
12.
13.

14.
15.

Wilkinson, G., Comprehensive Coordination Chemistry, Pergamon Press.

Sharpe, A.G., Modern Aspect of Inorganic Chemistry. Routledge and Kegan Paul PLC
Lever, A.B.P., Inorganic Electronic Spectroscopy, Elsevier.

Hollas, ].M., Modem Spectroscopy, John Wiley.

Chang R., Basic Principles of Spectroscopy, Mc Graw Hill.

Gupta, B.D., Basic Organometallic Chemistry: Concepts, Syntheses and Applications
Paperback, Universities Press.

Bajpai, D.N., Advanced Physical Chemistry, S. Chand and Company Ltd.

Cotton F A, Chemical Applications of Group Theory, John Wiley & Sons.

Suggested equivalent online courses and Web Sources:

» https://archive nptel.ac.in/course.html
» https://ugcmoocs.inflibnet.ac.in/index. php/courses/moocs

| Maximum Marks: 100

> htgps:/'/swaymn.gov.in/expl

orer

RTINS

Internal Assessment (CCE): 40

External Assessment

Continuous and Cumulative Evluaon (C
following defined components:

Class Tests

b

Presentation/ Assignment/ Quiz/ Group Discussion

Appropriate weightage of attendance in the Class
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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R fig @as): soiaeiie Gshul, 3ififer 3k, -1 3R,
d-He depuul, fred Wi fRafdT (10Dq), Tl gawR, W]

Waed IYUNT, Gicde Yadl HTa
nfafafimt:

1. B 3 AR vl IR gRex R &3 & fo 38
i, o1g IRl B &1 IR gadeiieG UshHl
ii. U HRATE XA sH YRS ar-ag I8/
iii. HTTer AR TG - SR (d*-d° 3rae1afl & forg)
iv. feits wits Rigia SR 9 giowe I3

6. IR AR B

i. Tad dr HONferdl & 7T TFTe-FoIHl SiRE

ii. o~ RIgid & Huil 3G

iii. -3 Ha 8 R -fAftg dhaor ot o

iv. SO Wael W Alede THIT (CT 59 # sqamg)

3. g =i Ao Y
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ii. GOACI® Wacl & AR siig | THaRT (O 31, ey
3f)

iii. IATTIRA § T D1 HGURN AR YD Hoil Wbl &
oI g

7. B gt/ ugid favg:
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ii. TTol TR WECT: LMCT 91 MLCT

iii. 4 Bt UgAH H Falag e Wb BT SIWERT
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YIWRAS (Penta-atomic) U3 & oY, dUT dn—pn §U B
|

faera o urq - ligand AgaH

WUEG AR T T34 RS IR I3 wRER b, TRuag
fRRI® § T3, uig 3= IR s @1 ypld & def 7 g
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TdTarear:

1. ‘ﬂﬂ/ﬂﬁc?ﬂlﬁ
i gEfR v SR I
i, TS fagl & Oy fdg ag
iii. quf aTferpT Sfachie.

2. Afeaw ufafAfrd snam:
i, oo guinfa dfharsil % e wuiaror Afey fad)
ii. Tainfy dfsarsit & Afde ToF &7 enag &3

3. O Tfehan UHET IR T &I HTYRUTS DY A A
% forg wigal W a1 Wy whffa Sfrad #R J6d B

- qTed

1.
2

11

10.

14.
15.

gt it v anEtt:
qwd

Rasaratna Samuccaya, Various editions with commentary on Rasashastra and bhasmas.
Mukherjee, K.C., Rasashastra: The Ancient Science of Indian Alchemy, Motilal
Banarsidass, Delhi.

Cotton, F.A., Wilkinson, G.W_, Advanced Inorganic Chemistry, John- Wiley and Sons.

4. Huheey J.E., Keiter E.A., Keiter, R.L., Inorganic Chemistry: Principles of Structure

and Reactivity, Pearson Education India.

Douglas, B.E., McDaniel D.H., Alexander J.J., Concepts and Models of Inorganic
Chemistry, John Wiley.

Das, A.K. Das, M., Fundamental concepts of Inorganic Chemistry, CBS publishers
and distributors.

Miessler G.L., Tarr, D_A., Inorganic Chemistry, Pearson Education.

Wilkinson, G., Comprehensive Coordination Chemistry, Pergamon Press.

Sharpe, A.G., Modern Aspect of Inorganic Chemistry. Routledge and Kegan Paul PLC

Lever, A.B.P., Inorganic Electronic Spectroscopy, Elsevier.

. Hollas, J.M., Modemn Spectroscopy, John Wiley.
12.
13.

Chang R, Basic Principles of Spectroscopy, Mc Graw Hill.

Gupta, B.D., Basic Organometallic Chemistry: Concepts, Syntheses and Applications
Paperback, Universities Press.

Bajpai, D.N., Advanced Physical Chemistry, S. Chand and Company Ltd.

Cotton F.A., Chemical Applications of Group Theory, John Wiley & Sons.

YHATT Y HTATE UISTshy 3R 39 Wi -

» https://archive.nptel.ac.in/course. html

¥ https://ugcmoocs.inflibnet.ac.in/index.php/courses/moocs

» https://swayam.gov.in/explorer
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS
M.Sc. I Semester

Session: 2025-26

Class: 1-Year ' S

Semester-I
Subject- Chemistry
1 | Course Code PC-11
2 | Course Title Advanced Organic Chemistry
3 | Course Type PRACTICUM Course
4 | Course Upon successful completion of this Cou s will be able
Learning to:
QOutcomes .
(CLO) > Describe the theoretical princigfes * fundamental concepts
ic |a¥bratory experiments.
single-step, two-step, and three-
Mg Ji0rganic and inorganic chemistry
ation and other key organic reactions;
eymediates, and explain reaction types and
analyze the products obtained through vanous
4] techniques; demonstrate effective purification and
lization strategies.
ret spectroscopic and chromatographic data to characterize
tbounds and propose structures; apply green chemistry
nciples in practical synthesis.
5 | Credit Nahy Practical—04
6 Maximum Marks: Total 100 Minimum Passing
o University Exam (UE)-60, CCE-40 Marks: 40
Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)
A. Assignments/Practice/ Survey/Fieldwork
No. of
B. List of Experiments to be perfermed in laboratory Hours: 120
ST e
S
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Qualitative analysis of binary/ ternary mixture of organic compounds.
Determination of phenol/ Aniline by Bromination method.

Preparation of B- Benzoyl propionic acid-A Friedel-Crafts Reaction.

Nitration of Salicylic acid using Calcium nitrate as nitrating agent (Green
Chemistry Approach): Electrophilic aromatic substitution.

5. Bromination of Acetanilide using KBr and Ceric Ammonium Nitrate (CAN) -
A green procedure to demonstrate Electrophilic Aromatic Substitution
Reaction.

Preparation of Dibenzalacetone: A Claisen reaction.

Preparation of Anthraquinone (Oxidation). .
Preparation of Phenyl-azo-f-naphthol: A Diazotisation/Coupling reacti
Preparation of p-Chloronitrotoluene (Sandmeyer Reaction). QK'
10. Preparation of 1,1-bis-2-naphthol using ferric chloride, consi %een
procedure: Radical coupling reaction. ({)

11. Three step preparations such as-Benzilic acid from Be %lydantoin
from Glycine, m-Nitro aniline from Benzene, Picric ac lorobenzene,

LN

bl A

and p-Chloro benzoic acid from p-Toluidine.
12. Other experiments based on — Organic concepts gifd,i

13. Preparation of Benzilic acid from Benzil. )
(Benzil — Benzilic acid - benzilic & .J‘J‘
14. Preparation of m-nitroaniline

(Benzene —» Nitrobenzene — i{roaniline)

15. Preparation of picric agid"

16. Preparation of BEng

(Benzene ¥ "Nitrobenzene — Hydrazobenzene — Benzidine (Benzidine

rearran &
17. Pre :f“- p-Chlorotoluene (Sandmeyer reaction).

@ — p-Toluidine — p-Tolyl diazonium chloride — p-Chlorotoluene
im&er reaction))

Breparation of a—nitronaphthalene from naphthalene.
(Naphthalene — a—Nitronaphthalene - electrophilic aromatic substitution)
19. Preparation of sym. Benzyl thiouronium chlornde from thiourea.

(Thiourea + Benzyl chloride — sym. Benzyl thiouronium chloride -
nucleophilic substitution)

C@};/ o2 . ) 2
= b Y
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Text Books, Refence Books, 0{‘18!‘ Resources

Suggested Readings:
Books

1. Ahluwalia, VK., Aggarwal, R., Comprehensive Practical Organic Chemistry: Preparation
and Quantitative Analysis, University Press.

2. Vogel, AL, Quantitative Organic Analysis, Pearson.

3. Singh, J., Singh, RK.P,, Singh, J., Yadav, L.D.S., Siddiqui, I.R., Shrivastava, J., Advanced
Practical Chemistry, Pragat: Prakashan, Meerut.

4. Mendham, J., Vogel’s Quantitative Chemical Analysis, Pearson Educ&h@
ion.

5. Vogel, AL, Vogel’s Textbook of Practical Organic Chemistry, Pea:s\‘
6. Mann, F.G., Saunders, B.C., Practical Organic Chemistry, Pearson%

Suggested equivalent online courses and Web Source&e &)

¥» hitps://archive.nptel.ac.in/course html

» https://ugcmoocs.inflibnet.ac.in/index. php/coug
> hitps://swayam. gov.in/explorer '

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Sy

Cntino and Cumulative Evaluation (CCE) Methods will be B Marks
based on the following defined components:

a. | Class/ Laboratory Practical Tests

Seminar/ Demonstration/ Viva voce/ Lab Record etc.
¢. | Appropriate weightage of attendance in the Class
Total 40

Practicum Paper as per UniversiExaminon

Total 60

-
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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12, BEFS AayRonel 3R gl X snutRa waw, srifa siiadiazu,
FHH, SfisieRor, gy, e AR gl S|

13. dfvrar @ Sfafere snd @1 gawor
(@ — Fford TS - Iafcrs TS gTiael)
14. SOl & m - ISSITFTRF 1 dayor|

16. Sl I dfS/@H &1 A9
@AT— TECITAT— FTRSTAITAT— SIS
17. p- FARCIGe QS99 3iftifdan &1

@GS — pEIgFSH — p-
( HsPR sifirferam)
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18. AHYH ¥ a- AZHD |
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15. FAREoN A ffre spa &1 dawo| \}

and Quantitative Analysis, University Press.
2. Vogel, A1, Quantitative Organic Analysis, Pearson.

Practical Chemistry, Pragati Prakashan, Meerut.

1. Ahluwalia, V. K., Aggarwal, R., Comprehensive Practical Organic Chemistry: Preparation

3. Singh, ], Singh, RK P, Singh, J., Yadav, L..D.S_, Siddiqu, L.R., Shrivastava, J., Advanced

S G | P \w %%&

E)
J.[ww




200G 0800000000 00C0CRNDP2CCRROOIOCOIOGONOICIGPOOOONOSNSOOOOD

wh

Mendham, J., Vogel’s Quantitative Chemical Analysis, Pearson Education.
Vogel, A1, Vogel’s Textbook of Practical Organic Chemistry, Pearson Education.
Mann, F.G., Saunders, B.C., Practical Organic Chemistry, Pearson.

AT Y A8 UISThH 3R a9 i -
» https://archive.nptel.ac.in/course.html

» https://ugcmoocs.inflibnet.ac.in/index.php/courses/moocs
> https://swayam.gov.in/explorer

B &IT/TOTRITEAT anamﬁas TRl

il 1K

e ¥ Uiy s13Rka Aga




For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS
' I Semester

“Class: 1-Year oma ] Semester-I Session: 2025-26

Subject— Chemistry

Course Code PC-12

Course Title Advanced Inorganic Chemistry

Course Type PRACTICUM Course

| W | e

s will be able to:

Course Upon successful completion of this Course
Learning "
Outcomes > Describe the theoretical princip

(CLO) experiments.
> Apply laboratory skills in
carrying out single/ two-siep,
» Discuss aromatic stbski
intermediates, apd
» Identify and afig]y

v concepts related to

gredjcgand Inorganic chemistry in
Mthree-step preparations.

naréactions and predict the products/
e type of reactions and mechanisms.
oduct obtained by different techniques.
idn? recrystallization strategies.

igdge of preparing complexes/ organometallic/
{C tgrhpounds, prediction of products and their applications.
ahdd basic principles of spectroscopy and demonstrate
JCagions of various spectroscopic techniques.

O%e structures using spectroscopic data,

elop a correlation between the symmetry concept of molecules
“and with spectral properties.

» Perform experiments, analyse and interpret the experimental results.

e

Practical-04

[ Total No. of Lectures- Tutorials-Practical (08 hours per we:

Maximum Marks: Total 100
University Exam (UE)-60, CCE-40

Minimum Passing
Marks: 40

L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork
No. of

B. List of Experiments to be performed in laboratory Hours: 120




1. Preparation of Potassium tris(oxalate)chromate(1I).
Preparation of Hexaammine cobalt (III) chloride [Co(NH;)s]Cl;.
Preparation of metal acetylacetonate complexes, e.g., Mn(acac), and

w N

Ni(acac),.
Preparation of Metal/ Ethylene diamine complexes.
Preparation of Sodium hexanitritocobaltate (IH), NazfCo(NO,)e].
Synthesis of Fes04 (Magnetite) Nanoparticles via Coprecipitation Method.
Coprecipitation of Ferrite Nanoparticles {(e.g., NiFe20s or CoFez0s).
Synthesis of metal-doped nano ferrites, eg, Fe;04: Ni/Cu by the co-
precipitation method.
9. Preparation of Prussian blue compound and determination of magh{\.
moments.
10. Identification of metal ions present in the given compounds and galcul

of retention factor (Rf) values by paper/TLC chromatograp
11. Determination of Ni?* in an unknown chemical mix

SIT exometric
titration. ‘“‘%
12. Determination of Nickel by extractive spectr*{to etric method/
colorimetric method.
13. Determination of stoichiometry and s \Q

complexes by Job’s method. *

ence Books, Other Resourc

® N

stant of inorganic

Text Books gReft

Suggested Readings: .

Books
. Mendham,J ..@& Fextbook of Quantitative Chemical Analysis, Pearson Education.
Q

Svehla, G‘Xﬁ ualitative Inorganic Analysis, Pearson Education.
Levie, tative Chemical Analysis, Tata McGraw-Hill.

VOQ Textbook of Quantitative Inorganic Analysis, Longman.
Lsh

VR W N

W.R,, Powell, A R., Analysis of Minerals and Ores of Rare Elements, Kessinger
g.
lthoff, L M., Sanderson, E.M., Quantitative Chemical Analysis, Macmillan.
ao, G., Nanostructures and Nanomaterials: Synthesis, Properties and Applications,
Imperial College Press.
8. Brechignac, C., Houdy, P., Lahmani, M., Nanomaterials and Nanochemistry, Springer.
9. Rao, C.N.R., Miiller, A., Cheetham, A.K., Nanomaterials Chemistry, Wiley-VCH.
10. Klabunde, K.J., Nanoscale Matenals in Chemistry, Wiley-Interscience.
11. West, A.R., Solid State Chemistry and Its Applications, Wiley.
12. Keer, H.V_, Principles of the Solid State, Wiley Eastern.
13 Chakrabarty, D.K_, Solid State Chemistry, New Age Intemnational.
Gogotsn Y., Carbon Nanomaterials, CRC Press.




15. Murty, B.S., Shankar, P, Raj, B., Rath, B.B., Murday, J., Textbook of Nanoscience and
Nanotechnology, Springer.
16. Poole, C.P., Owens, F.J., Introduction to Nanotechnology, Wiley.

Suggested equivalent online courses and Web Sources:

> hitps://archive nptel.ac.in/course.html
> https://ugcmoocs.inflibnet.ac.in/index php/courses/moocs
> https://swayam.gov.in/explorer

Maximam Marks: 100
Internal Assessment (CCE}: 40
External Assessment (UE): 60

iR 5 FATIER TS BSOS FEERES ) :
Continuous and Cumulative Evaluation (CCE) Methods will be Marks
based on the following defined components:
a. | Class/ Laboratory Practical Tests
Seminar/ Demonstration/ Viva voce/ Lab Record etc.
¢. | Appropriate weightage of attendance in the Class
Total 40

Practicum Paper as per niversity Examination
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5. QISTH SFRIRIBIERE (), Nag[Co(NO,),] PRI
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b A W N

Mendham, J., Vogel’s Textbook of Quantitative Chemical Analysis, Pearson Education.
Svehla, G., Vogel’s Qualitative Inorganic Analysis, Pearson Education.
Levie, D, Quantitative Chemical Analysis, Tata McGraw-Hill.

Vogel, AL, A Textbook of Quantitative Inorganic Analysis, Longman.
Schoder, W_R_, Powell, A R_, Analysis of Minerals and Ores of Rare Elements, Kessinger
Publishing.

6. Kolthoff, I M., Sanderson, E.M., Quantitative Chemical Analysis, Macmillan.
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7. Cao, G., Nanostructures and Nanomaterials: Synthesis, Properties and Applications,
Impenial College Press.

8. Brechignac, C., Houdy, P., Lahmani, M., Nanomaterials and Nanochemistry, Springer.

9. Rao, C.N.R._, Miiller, A., Cheetham, A.K., Nanomatenials Chemistry, Wiley-VCH.

10. Klabunde, K J., Nanoscale Materials in Chemistry, Wiley-Interscience.

11. West, A R., Solid State Chemistry and Its Applications, Wiley.

12. Keer, H.V._, Principles of the Solid State, Wiley Eastern.

13. Chakrabarty, D.K., Solid State Chemistry, New Age International.

14. Gogotsi, Y., Carbon Nanomaterials, CRC Press.

15. Murty, B.S_, Shankar, P., Raj, B., Rath, B.B., Murday, J., Textbook of Nano ce and
Nanotechnology, Springer. %

16. Poole, C.P., Owens, F.J., Introduction to Nanotechnology, Wiley.

AT T HFTOET UTSTHH SN 39 6 - &)’b

¥» https://archive.nptel.ac.in/course.html

» https://ugecmoocs.inflibnet.ac.in/index.php/cour

> https://swayam.gov.in/explorer
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS
II Semester

"Class: 1-Year PG Diplo Semester-II Ssion: 25—2 o

Subject— Chemistry

» Use Hiickel Molecular Orbijes

estimate surface areas using BET theory.

and thermodynamics of micellar systems.

» Interpret electrochemical concepts like,
polarography, and voltammetry.

1 | Course Code | CC-21(T)

2 | Course Title Advanced Physical Chemistry

3 | Course Type | CORE Course « NN\

4 | Pre-requisite To study this course, students must have Che agsbne of the

subjects in B.Sc. Degree Course.

5 | Course Upon successful completion of this Course, le@ill be able to:
Learning
Outcomes > Apply the Schrédinger equation t systems and interpret
(CLO) wave functions and energy levels

ory to analyze conjugated systems

amic, calculate partial molar properties,
'fugacity in real gases.

ing mechanisms of chain, photochemical, and fast reactions.

; Bescribe surface phenomena such as adsorption, surface tension, and
Understand surfactants, micellization, critical micelle concentration,

Explain ion interactions in solutions, Debye-Hiickel-Onsager theory
extensions, and electrified interface thermodynamics.

charge transfer,

6 | Credit Value Theory—06

7 | Total Marks Maximum Marks: Total 100
University Exam(UE)-60, CCE-40

Minimum Passing
Marks: 40

S G T &%,y
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Total No

%9

Mechanics:

Indian Atomism and Concept of Discreteness-Vaisheshika Darshan:
Philosophy of Anu and Paramanu, Comparison with modem atomic
theory and quantized energy levels.

Schrédinger equation and the postulates of quantum méchates.

Discussion of solutions of the Schrodinger equation togs e del

Quantum Mechanics:

systems viz., Particle in a box, Rigid rotator, Harmo 1

Approximation Methods

Variational and perturbation methods. Apphigations of variation

method and perturbation theory to th

Molecular Orbital Theory:

Huckel theory of conjigate ms, bond and charge density
calculations. Application ylehe, butadiene, cyclopropenyl radical,
and cyclobutadiene,

Keywords: Schrg m pgl equation, Quantum postulates, Particle in a box,
Rigid Rotatg) ibnic Oscillator, Approximation methods, Helium

atom, Hii ghel , Molecular orbital theory (MOT)

a) Understanding the Variational Principle and Perturbation
Theory.

b) Plot energy diagrams of MOs.

¢) Visualization of bonding and antibonding nature.

Ac‘fﬂk.
'oster Making:
p
ol

2. Problem Solving Assignments:
a) Practice questions on energy corrections using perturbation
theory.
b) Determination of energy levels.
¢) MO coefficients.
d) Bond order and charge densities for different molecules.

3. Group Discussion on “How ancient Indian philosophies
anticipated quantum ideas?”

. of Lectures-Tutorials-Practical (L-06 hours per week):
L-T-P:90-0-0 (Total Hours)
Unit Topic No. of
Lectures
1 Indian Knowledge System and its relevance to Quantum 20

ST e '—%W As @r

A
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4. Seminar on the topics:
a) Anu and Paramanu vs Quantum.
b) Importance of Approximation Methods in Chemistry.
¢) Limitations of the Schrodinger Equation and Need for
Approximations.

5. Solving Schridinger equation for Particle in 1D/3D box, Rigid
rotator, Harmonic oscillator.

2 Classical Thermodynamics: 20

Partial molar Quantities: Partial molar free energy, partial molar volume
and partial molar heat content, Chemical Potential and their signifre ani Q'
Determinations of these quantities. Variation of Chemical potentifl Wifi

temperature and pressure. :

Concept of fugacity and determination of fugacity. \’&Q&*xgacity

with temperature and pressure. kﬁ
Thermodynamics of Non-Ideal Solutions:\fAct and Activity

Coefficient %

Statistical Thermodynamics: n

Partition function, calculatio amic functions in terms of
partition function. Applicygions f partition function: translational,
rotational, v1brat10nal tromc partition functions. Entropy of

monoatomic ideal hem Equation.

antities, Activity and fugacity, Partition function

Actm e,

Solving Assignments on the calculation of chemical
ntlal partial molar properties.

Q oster Making:
a) Partial molar quantities and their graphical interpretations.
Q b) Comparison of translational, rotational, vibrational, and
electronic contributions.
3. Seminar:

a) Importance of Fugacity in Real Gas Behavior.

b) Applications of Chemical Potential.

3 Chemical Dynamics:

Chemical kinetics, methods of determining rate laws, collision theory of 20

reaction rates, steric factor, Arrhenius equation and the activated
complex theory, kinetic salt effects, steady state kinetics, transition state
theory, kinetics of enzyme reactions, Dynamics of chain reaction

a0 S WL
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(hydrogen-bromine reaction, pyrolysis of acetaldehyde, decomposition
of ethane), photochemical (hydrogen-bromine and hydrogen-chlorine
reactions), homogenous catalysis.

Complex and Fast Reaction:

Complex Reactions: Opposing reactions, Complex reactions, and
Parallel  reactions.

Fast reactions: Experimental techniques for fast reactions viz., flow
method, relaxation method, flash photolysis.

Keywords: Rate laws, Arrhenius equation, dynamics of chain reactions,
kinetics of fast reactions.

.
Activities: \\‘
1. Problem Solving Assignments:

a) Calculations involving Arrhenius equation (activafjon 2y,

" frequency factor).
b) Applying collision theory to calculate regcti d steric

factors.
¢) Problems on steady-state approximatiop an e kinetics.
d) Kinetic analysis of opposing, pmli@m ecutive reactions.

e) Calculations involving relaxatjon, d rate constants from
2. Poster Making:

fast reaction data.
a) Visual summary ofgolh3s d activated complex theory.

I
b} Diagrammatic repréfentatn of enzyme kinetics (Michaelis-

Menten, steady s
¢) Flowchart ea mechanisms for chain reactions (e.g.,
hydrogen- ige).
d) Experi ods for fast reaction kinetics: flow method,
% od, flash photolysis.

rel
3.8 &
& ion State Theory and its Applications.

% netics of Enzyme Catalysis: Theory and Practice.
echanisms and Dynamics of Chain Reactions.

Q) Experimental Techniques in Studying Fast Reactions.

Surface Chemistry:

Adsorption: Surface tension, Gibbs adsorption isotherm, estimation of
surface area by BET equation.

Micelles: Surface active agents, classification of surface active agents,
micellization, hydrophobic interaction, critical micellar concentration
(CMQ), factors affecting the CMC of surfactants, thermodynamics of

micellization.

15

b

/t
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Keywords: Adsorption, BET Equation, Surface area, Micelles, Critical
Micellar Concentration (CMC)

Activities:

1. Problem Solving:
a) Problems based on Gibbs adsorption isotherm for surface
concentration.

¢) Calculations of critical micellar concentration (CMC) and factors
influencing it.
d) Thermodynamic problems on micellization.

2. Poster Making:
a) Diagram of adsorption isotherms including Gibbs isotherm&h
BET theory. )

b) Types and classification of surface active agentgpqgi{acte
¢) Stages and thermodynamics of micelle forfaatj
hydrophobic interactions and reverse mi< \

3. Seminars;
a) Role of Surface Tension 1p Pd Biological Systems.

b) Glbbs Adsorptlon and1 u.-.,___r»_: ' L Applications.

b) Use of BET equation to estimate surface area from adsorption data.

S

uf'o ammetry: General principle and instrumentation, Cyclic
Voltammetry, and Linear Scan Voltammetry,

Keywords: Debye-Hiickel theory, Electrode interface, Cyclic
voltammetry, Linear Scan Voltammetry

Activities:

1. Problem Solving;
a) Calculations using Debye-Hiickel-Onsager equations for ionic
conductivity.
b) Calculations based on the lkovic equation in polarography.
c) Interpretation of half-wave potential data.

d) Problems on cyclic voltammetry parameters and scan rates.

15
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2. Poster Making:

a) Diagrammatic explanation of Debye-Hiickel theory and ion
atmosphere.

b) Components and working principle of polarography
instrumentation.

c) Overview of voltammeitry techniques: Cyclic Voltammetry and
Linear Scan Voltammetry.

3. Seminars:
a) Understanding Ion-Ion and Ion-Solvent Interactions in
Electrolytes.
b) Polarography: Principles, Instrumentation, and Applications.
¢) Voltammetry Techniques in Modern Electrochemical Analggsis.

Text Books, Reference Books, Other Resourc

Suggested Readings:

Books %p
1. Radhakrishnan, S., Indian Philosophy, Oxford Unjversify¥Press.

2. Chattopadhyaya, D Indian Philosophy; A troductlon, People's Publishing

House, New Delhi. §
Ri3veda, Aditya Prakashan, Delhi.

Kak, S., The Astronomical Code of the Ki

Kuppuram, G., Kumudamani, K. . 'ence and Technology in India, Sundeep
Prakashan, New Delhi.
Atkins, P.W., Physical Che ELBS.

Chandra, A K., Introdu?;:é){:l ntum Chemistry, Tata McGraw-Hill,

»

Levine, LN, Quan mistry, Prentice Hall.
Laidler, K.J., Cherpig ipetics, McGraw-Hill.
Rajaraman, J, ~ , J., Kinetics and Mechanism of Chemical Transformation,
Macmillan.

o e o

s. Theoretical and Applied Aspects, Plenum Press.
WO M., Reddy, A.K.N., Modem Electrochemistry, Plenum Press.
K, Introduction to Quantum Chemistry, New Age International.

uggested equivalent online courses and Web Sources:

» hitps://archive nptel.ac.in/course. html
> https://ugecmoocs.inflibnet.ac.in/index.pho/courses/moocs

> hitps;//swayam.pov.in/explorer

Maximum Marks: 100
Internal Assessment {CCE): 40
External Assessment (UE): 60
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onnuous and Cumulative Evaluatlo CCE) Methed

e
B

§ will be based on

the following defined components:

Class Tests

Presentation/Assignment/ Quiz/ Group Discussion

Appropriate weightage of attendance in the Class

Total

PRSI

Theo Paper as per Uiversity Examination
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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1. Radhakrishnan, S., Indian Philosophy, Oxford University Press.

2. Chattopadhyaya, D., Indian Philosophy: A Popular Introduction, People's Publishing
House, New Delhi.

Kak, S., The Astronomical Code of the Rigveda, Aditya Prakashan, Delhi.

Kuppuram, G., Kumudamani, K., History of Science and Technology in Ind@deep

Rl

Prakashan, New Delhi.
Atkins, P.W_, Physical Chemistry, ELBS.

Chandra, A K_, Introduction to Quantum Chemistry, Tata McGra*%

9

Levine, LN., Quantum Chemistry, Prentice Hall.

Laidler, K.J., Chemical Kinetics, McGraw-Hill.

Rajaraman, J., Kuriacose, J., Kinetics and Mechansm %ﬁlca] Transformation,
Macmillan. : 4

10. Moroi, Y., Micelles: Theoretical and Applied As :"l" mum Press.

11. Bockris, J OM. Reddy, AKN., Modern Elec mistry, Plenum Press.
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS
M.Sec. I1 Semester

lass: 1-Year PG Doma

emester-II Session: 2025-26

Subject— Chemistry

1| Course Code | CC-22(T)

2 | Course Title Research Methodology for Chemists o

3 | Course Type | CORE Course S

4 | Pre-requisite To study this course, students must have Chemlstg as one of the subjects|

in B.Sc. Degree Course. , :

5 | Course Upon successful completion of this Course, learners will be able to:
Ia‘::;g:::gs > Explain the purpose and types of research in chemlst:y and distinguish
(CLO) among basic, applied, expenmental and computational research

approaches.

» Formulate testable hypothéses and identify relevant research gaps
through effective use of chermcal databases and critical literature
review.

> Analyze and mterpret sc:entlﬁc articles to extract research objectives,
methodologies, results, and conclusions relevant to chemical
mvestlgahons

> De51gn conmse and well-structured research proposals with clearly
deﬁned tltles, objectives, methodologies, timelines, and expected
outcomes

> Descnbe ethical principles in chemical research including responsible
conduct, authorship norms, plagiarism, fabrication, falsification, and
publication integrity.

» Recognize predatory journals and unethical publishing practices and
apply tools like Tumitin or DrillBit to ensure research originality.

» Utilize standard computational tools (MS Word, Excel, PowerPoint)
for documentation, data analysis, and scientific presentations.

» Draw chemical structures and reaction schemes using ChemDraw and
ChemSketch.

> Develop basic programs to solve chemistry-related problems involving
thermodynamics, kinetics, radioactive decay, and solution chemistry.

# Perform essential laboratory techniques such as solution preparation,
recrystallization, distillation, and standardization with attention to
safety and quality control.

» Demonstrate proper laboratory safety practices, chemical handling
procedures, and adherence to waste disposal protocols.
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> Integrate green chemistry principles into research design and evaluate
their contribution to sustainable development and environmental
safety.

6 | Credit Value Theory-06

7 | Total Marks | Maximum Marks: Total 100 Minimum Passing
University Exam(UE)-60, CCE-40 Marks: 40

Total No. of Lectures-Tutorials-Practical (L-06 hours per week)
L-T-P: 90-0-0 (Total Hours)

Unit Topic No. of
Lectures
1 Indian Knowledge System and Research in Chemistry: 20

Experimental Design in Rasashastra-Defined protocols for
preparation, testing, and validation of chemical substances, paralleling
modermn experimental methodology.

Ethics in Research-Principles of Satya (truth) and Dharma (duty)
promoted honesty, reproducibility, and integrity in research work.

Introduction and purpose of research in chemistry. Classification of
research types: basic, applied, and experimental. Qualitative
approaches include case studies, interviews, and observational
methods; quantitative approaches include surveys, experimental
designs, and statistical analysis. Literature survey using scientific
databases and digital platforms. Identification of research gaps and
formulation of research problems and hypotheses. Structure of research
proposals including title, objectives, methodology, expected outcomes,
and timelines. Referencing techniques, citation styles, and
bibliography.

Keywords: Research in Chemistry, Research Types, Literature Survey,
Hypothesis, Proposal Writing, Referencing, Citations

Activities:
1. Problem Solving:

1. Design simple experimental protocols based on Rasashastra
principles aligned with modern methodology.

2. Case-based exercises on identifying ethical dilemmas and
applying Satya (truth) and Dharma (duty) in research.

3. Analyze sample research proposals: identify objectives,
hypotheses, and methodologies.
4. Practice literature survey exercises using scientific databases to

find relevant articles and research gaps.
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2. Posler Making:

1. Ancient Rasashastra Protocols vs Modern Experimental Design.
. Visual depiction of Research Ethics focusing on Satya and
Dharma principles.
ni.  Flowchart of Steps in Research Process: from Ilterature survey to
proposal writing. '
iv. Infographic on Types of Research (basic, applied, experimental)
and methods (qualitative vs quantitative).

3. Seminars:

,,,,,,

Research Methodology
ii. Effective Literature Survey and Identification of Research Gaps.
ili. Preparing a Research Proposal Structure and Best Practices.

Researchgtlf;:os and ‘Scientific Integrity:

InHodUcthn to ethical issues in scientific research. Definition and types
of rmsconduct such as plagiarism, falsification, and fabrication. Use of

‘ :;smn!anty detection tools such as Turnitin and DrillBit. Authorship
;acnterla contributor roles, and conflict of interest. Identification of
* predatory journals and unethical publishing practices. Publication
misconduct, peer review ethics, and strategies for maintaining scientific | "

integrity in chemical research.

Keywords: Ethics in Research, Plagiarism, Falsification, Fabrication,
Similanty Tools, Authorship, Predatory Journals, Scientific Integnty

Activities:
1. Problem Solving:
. Case studies analyzing examples of plaglansm falsification,
and fabrication. : ~
ii. Exercises using sample texts to identify plagiarism or unethical
writing. '
2. Poster Making:
i. Visual guide on types of research misconduct and their
consequences.
1. Workflow of ethical peer review process and responsibilities.
ii. Checklist for identifying predatory journals and unethical
publishing.
iv. Summary poster on best practices to maintain scientific
integrity in chemical research.

3. Seminars:
i. Understanding and Preventing Research Misconduct.
ii. Role of Authorship and Contributor Ethics in Publications.

20
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iil. Tools and Techniques to Ensure Originality in Research Writing.
iv. Importance of Honesty and Integrity in Research.

4. Presentations:
1. Prepare and deliver PowerPoint or poster presentations on any of
the scientific topics/research papers.
1. Demonstrate how to use similarity detection software with
examples.

Computational Tools for Chemists:

Utilization of standard office software (MS Word, MS Excel,
PowerPoint) in documentation, data organization, statistical analysis,
graphical representation, and effective presentation of scientific data.
Introduction to scientific software tools specific to chemistry:
ChemSketch and ChemDraw for drawing molecular structures and
reaction schemes; Origin and similar graphing software for advanced
data visualization; software for creating statistical charts such as pie
charts, histograms, and bar diagrams.

Basics of programming logic with applications in solving chemistry-
related numerical problems. Development of simple programs for
calculations involving the Van der Waals equation, chemical kinetics
(rate constants), radioactive decay (half-life and average life), and
solution chemistry (normality, molarity, molality). Programming
approaches for evaluating atomic properties like electronegativity and
lattice energy.

Keywords: Computational Tools, Chemical Structures, MS Office,
ChemDraw, Origin Software, Data Visualization, Programming

Activities:
1. Problem Solving Activities:
(1). Numerical simulations using Excel:
i. Van der Waals gas calculations.
i1. Radioactive decay curves and half-life computations.
iii. Rate constant calculations from experimental data.
tv. Concentration unit conversions (normality, molarity,
molality).
(11). Simple programming exercises (using Python/C/C++/ Excel):
i. Create a program for pH, lattice energy, or electronegativity
calculations.
1. Write a loop to calculate concentration changes in a first-
order reaction.

2. Poster Making:
1. Visual tutorial on how to draw molecules and reactions using
ChemSketch/ChemDraw.
1i. From Molecule Drawing to Data Presentation — Tools Every
Chemist Should Know.

15
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3. Seminars:
1. Empowering Research through Computational Tools in
Chemistry.
ii. Use of MS Excel in Data Analysis.
1. ChemDraw and ChemSketch: Digital Chemistry Made Easy.
iv. Basics of Programming for Chemical Problem Solving,

4, Presentations:
i. Student presentation on solving a chemistry problem using a self-
written program or Excel tool.
ii. Live demonstration of drawing reaction mechanisms using
ChemDraw or ChemSketch.

Laboratory Practices in Chemical Research:

Fundamental laboratory techniques essential for chemical research,
including preparation of standard solutions (molarity, normality,
molality), serial dilutions, handling of reagents, recrystallization,
distillation, solvent extraction, filtration, drying, and melting point
determination. Emphasis on laboratory safety protocols, chemical
storage, labeling, and waste disposal. Proper use of personal protective
equipment (PPE) and adherence to safety guidelines. Calibration and
standardization of instruments and reagents to ensure quality control.
Troubleshooting common experimental errors, maintenance of
laboratory notebooks, and ensuring reproducibility and reliability of
experimental results.

Keywords; Solution Preparation, Laboratory Safety, Chemical
Handling, Standardization, Quality Control, Reproducibility

Activities:

1. Problem Solving Activities:
i. Design serial dilution schemes for stock solutions.
ii. Solve case-based problems on experimental errors and
troubleshooting.
iii. Plan proper waste disposal routes for different types of lab
chemicals.

2. Poster Making:
i. Step-by-step flowchart for standard lab techniques:
recrystallization, distillation, filtration.

1. Laboratory Safety Poster: PPE guidelines, storage labels, and
emergency procedures.

iii. Visual representation of chemical waste segregation and disposal.

iv. Poster on instrument calibration and reagent standardization.

15
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v. Do’s and Don’ts in the Chemical Laboratory.

3. Seminars:
1. Best Practices in Laboratory Safety and Chemical Handling.
ii. Standardization and Calibration; Foundations of Reliable Lab
Data.

4. Presentations:
i. Student presentation on correct method of solution preparation and
dilution.
1i. Presentation on setting up and calibrating common laboratory
instruments (e.g., pH meter, burette, and colorimeter).

Green Chemistry and Sustainable Research Practices:

Environmental and societal impacts of chemical research, emphasizing
the importance of sustainability and safety. Introduction to green
chemistry principles and their alignment with the United Nations
Sustainable Development Goals (SDGs) aimed at reducing waste,
minimizing hazardous substances, and promoting energy-efficient and
environmentally benign chemical processes. Discussion of ethical
considerations related to environmental safety and responsible research
conduct. Strategies to incorporate green chemistry concepts into research
design, experimentation, and industrial applications to promote
sustainable innovation in chemistry.

Keywords: Green Chemistry, Sustainability, Environmental Safety,
Ethical Research, Waste Minimization, Eco-friendly Processes,
Sustainable Development Goals.

Activities:
1. Problem Solving Activities:

1. Analyze chemical reactions and redesign them to make them
greener using the 12 principles of green chemistry.
ii. Solve problems to calculate atom economy and E-factor of
various synthetic routes.
1. Case-based discussions on industrial processes and how they can
be made more sustainable.
1v. Identify hazardous reagents/solvents in a given experiment and
suggest safer alternatives.
v. Match green chemustry principles with related Sustainable
Development Goals (SDGs).

2. Poster Making:

20
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1. Poster on 12 Prnciples of Green Chemistry with practical
examples.
1. Poster mapping Green Chemistry principles to relevant SDGs.
1. “Green Lab Practices” — showcasing eco-friendly research habits
(e.g., waste minimization, solvent reuse).
1v. Poster comparing traditional vs green processes (e.g., oxidation
using KMnOs vs oxygen/enzymes).
v. Sustammable chemistry innovations in industty (e.g.,
biodegradable plastics, green solvents).

3. Seminars:
1. Green Chemistry. Science for a Sustainable Future.
ii. Aligning Chemical Research with UN Sustainable Development
Goals. l
iii. Ethical and Environmental Responsibility in Chemical Research.
iv. Designing Greener Reactions for Industrial and Academic Labs.

Text Books, Reference Books, Other Resources

9.
10.

11

12.
13.

14.

15.
16.

Suggested Readings:
Books

Mukherjee, K.C., Rasashastra: The Science of Indian Alchemy and Chemistry, Motilal
Banarsidass, Delhi.

Kothari, C.R., Garg, G., Research Methodology. Methods and Techniques, New Age
International Publishers. ’

Gastel, B., Day, R. A, How to Write and Publish a Scientific Paper, Cambridge University
Press.

Davis, M., Scientific Papers and Presentations, Academic Press.

Shamoo, A.E., Resnik, D.B., Responsible Conduct of Research, Oxford University Press.
Steneck, N.H., Introduction to the Responsible Conduct of Research, Office of Research
Integrity (ORI).

UGC, Research and Publication Ethics (Available as e-book on ugc.ac.in).

Lewars, E.G., Computational Chemistry: Introduction to the Theory and Applications of
Molecular and Quantum Mechanics, Springer.

Billo, E.J., Excel for Scientists and Engineers, Wiley-Interscience.

Mendham, J., Denney, R.C., Bames, J.D., Thomas, M., Sivasankar, B.S., Vogel's
Textbook of Quantitative Chemical Analys:s, Pearson.

American Chemical Society (ACS), Safety in Academic Chemistry Laboratories, Vol. 1
and 2.

Mukherjee, J.C., A Textbook of Practical Chemistry, Orient BlackSwan.

Anastas, P.T., Warner, J.C., Green Chemistry: Theory and Practice, Oxford University
Press.

Doxsee, K.M., Hutchison, JE., Green Organic Chemistry: Sirategies, Tools, and
Laboratory Experiments, Brooks/Cole.

Benvenuto, M.A., Sustainable Green Chemistry: A Teaching Approach, De Gruyter.
ChemDraw and ChemSketch user manuals (Available from PerkinElmer and ACD/Labs).
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Suggested equivalent online courses and Web Sources:
» hups://archive nptel.ac.in/course.html

> https://ugcmoocs.inflibnet ac.in/index. php/courses/moocs
> https://swayam.gov.in/explorer

Maximum Marks: 10 Internal
Assessment (CCE): 40 External
Assessment (UE): 60

| Marks

Continuous and Cumulative Evaluation (CC) Metods be se . the
following defined components:
a. Class Tests
b. Presentation/Assignment/ Quiz/ Group Discussion
c. Appropriate weightage of attendance in the Class
Total - 40
heo Paper as per University Examination
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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1. Mukherjee, K.C., Rasashastra: The Science of Indian Alchemy and Chemistry, Motilal
Banarsidass, Delhi.

2. Kothari, C.R., Garg, G., Research Methodology: Methods and Techniques, New Age
International Publishers.

3. Gastel, B, Day, RA., How to Write and Publish a Scientific Paper, Cambridge
University Press.

4. Davis, M., Scientific Papers and Presentations, Academic Press.

5. Shamoo, A.E., Resnik, D.B., Responsible Conduct of Research, Oxford University
Press.

6. Steneck, N.H., Introduction to the Responsible Conduct of Research, Office of Research
Integrity (ORI).

7. UGC, Research and Publication Ethics (Available as e-book on ugc.ac.in).

8. Lewars, E.G., Computational Chemistry: Introduction to the Theory and Applications
of Molecular and Quantum Mechanics, Springer.

9. Billo, E.J., Excel for Scientists and Engineers, Wiley-Interscience.

10. Mendham, J., Denney, R.C., Barnes, J.D., Thomas, M., Sivasankar, B.S., Vogel’s
Textbook of Quantitative Chemical Analysis, Pearson.

11. American Chemical Society (ACS), Safety in Academic Chemistry Laboratories, Vol.
1 and 2.

12. Mukherjee, J.C., A Textbook of Practical Chemistry, Orient BlackSwan.

13. Anastas, P.T., Wamer, J.C., Green Chemistry: Theory and Practice, Oxford University
Press.

14. Doxsee, K.M., Hutchison, J.E., Green Organic Chemistry: Strategies, Tools, and
Laboratory Experiments, Brooks/Cole.

15. Benvenuto, M.A., Sustainable Green Chemistry: A Teaching Approach, De Gruyter.

16. ChemDraw and ChemSketch user manuals (Available from PerkinElmer and
éCD/Labs).
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17. Windawi, H., Ho, F.L., Applied Electron Spectroscopy for Chemical Analysis, Wiley-
Interscience.

18. Parish, R.V., NMR, NQR, EPR and Moéssbauer Spectroscopy in Inorganic Chemistry,
Ellis Horwood.

AT ¢ JTeTsH UIowpH R AT Fa -
» https://archive.nptel.ac.in/course.html

¥» https://ugcmoocs.inflibnet.ac.in/index.php/courses/moocs

» https://swayam.qov.in/explorer

Jfrwaw 3iF: 100
Jiaive e @fiwfiE): 40
T Y () 60







A XN AN AN NN NN R NN NEENENEN NN NN ENENNNNENENENNENR

Class: 1-Year PG Diploma

For 1-Year PG Diploma
(Scheme A-1)

With Major Practicum Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS

II Semester

Semester-1 Session: 2025-26

Subject— Chemistry

Course Code

PC-21

Course Title

Advanced Physical Chemistry

Course Type

LAN
N

PRACTICUM Course

LIRVIR IR

Course
Learning

Outcomes
(CLO)

Q,Q'b

Upon successful completion of this Cou§ s will be able to:

» Analyze the temperature de e olubility and calculate
thermodynamic parameters like“# e py of solution.

> Investigate the effects of coflentragbn, temperature, catalysts, and
ionic strength on reaction {alpsWpd mechanisms.

» Apply electrochemic igfies to estimate dissociation constants,
solubility produets, tify metal ions.

» Demonstratqa aration and standardization of solutions
along with pre¥ge Wer1al dilution techniques.

» Utilize chemical drawing sofiware to represent molecular
struct eaction pathways effectively.

> statistical and graphical tools to analyze and present chemical

ith clarity.

te and calibrate fundamental analytical instruments, ensuring

extracts.

» Synthesize important organic compounds using classical organic
reactions with practical understanding,

» Extract and isolate valuable organic compounds from natural sources
using standard laboratory methods.

iable measurements.
~\\ Perform eco-friendly synthesis of nanoparticles using natural plant

6

Credit Value

Practical-04

Total Marks

Maximum Marks: Total 100
University Exam (UE)-60, CCE-40

Minimum Passing
Marks: 40

%9-&?/ =l o 2
S




Total No. of Lectures- Tutorials-actical (0 ors pere:
L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork

B. List of Experiments to be performed in laboratory

No. of
Hours: 120

1. Determination of partial molar volume of solute (e.g., KCl) and solvent in a
binary mixture. .
2. Determination of the temperature dependence of the solubilityx'\
compound in two solvents having similar intramolecular int
(benzoic acid in water and in DMSO water mixture and calcul e al
§cﬁon of

molar heat of solution).
3. Determination of energy and enthalpy of activati i%
KMnQ4 and benzyl alcohol in acidic medium. gﬁ
4. Determination of solubility and solubility product &g sp

{e.g., PbSO4, BaSO4) conductometrically.
5. Determination of the strength of strong a

conductometrically/ potentiometric
6. Determination of strengths of hali Ktyre potentiometrically.

ly soluble salts

7. Determination of the rate ¢ f the reaction between potassium

persulfate and potassium iodi
8. Determination of the p @ 1bbs free energy change) of an organic
acid using a pH meter.
9. Verification of the Q’ Ew using a colorimetric method.
10. Investigation of ogatalytic reaction between potassium permanganate
and oxali a@ determination of the enthalpy change (AH) and
).

I
activatio
11. Meas% f the surface tension of organic liquids using a

S

er.

tion of the relative viscosity of organic liquids using an Ostwald

er.

estigation of the adsorption of oxalic acid on activated charcoal and
examination of the validity of the Langmuir and Freundlich adsorption
1sotherms.

14. Influence of ionic strength on the rate constant of the reaction between
potassium iodide (KI) and potassium persulfate (K2S.0s).

15. Study of the kinetics of acid-catalysed hydrolysis of an ester by titrimetric
method.

y O e b

s
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Text Books, Reference Books, Other Resoc |

Suggested Readings:
Books

1. Yadav, J.B., Advanced Practical Physical Chemistry, Goel Publishing House.

2. Jeffery, G.H., Bassett, ., Mendham, J., Denney, R.C., Vogel’s Textbook of Quantitative
Chemical Analysis, Longman Scientific & Technical, Longman Group UK Limited.

3. Shoemaker, D.P., Garland, C.W., Steinfeld, J.I., Experiments in Physical Chemistry,
McGraw-Hill Education. Q

4. Findlay, A., Levitt, B.P., Practical Physical Chemistry, Longman Grofp

5. Bansal, R.K., Laboratory Manual of Physical Chemistry, Wiley East .

6. Massart, D.L., Data Analysis for Chemistry: An Introductory G\%’ tudents and

Laboratory Scientists, Elsevier. <
7. Skoog, D.A., West, DM., Holler, F.J., Crouch, SR, tals of Analytical

Chemistry, Cengage Learning. %
Suggested equivalent online courses and Web S%c

> hittps://archive.nptel.ac.in/course.html

¥ hittps://upcmoocs.inflibnet ac.in/indexsph e%/moocs

> https://swayam gov.in/explorer %\

Maximum Marks: 160
Internal Assessment (CCE): 40
External Assessment (UE): 60

Continuous and Cumulative Evaluation (CCE) Methods will be Marks

based on the following defined components:

a. | Class/ Laboratory Practical Tests
b. | Seminar/ Demonstration/ Viva voce/ Lab Record etc.
¢. | Appropriate weightage of attendance in the Class

Total 40
‘ Practicum Paper as per University Examination

Total
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For 1-Year PG Diploma
(Scheme A-1)

With Major Practicum Component

WA fagF-a i dfdcsn) neusd
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HA: 2025- 26

I

ST BS TIHW dbAidl & Giy-ury faea i o1 T
AR SR AFPIH0T BT TG B

> 3Muifas TRasi R ufaferar arl & gurdt & 9 wga B
& fo sy IraE ST Gt daR &1 IudiT B

> fazdwor ok Wyl & 9N TRgd $ & g wifersaia &k
Mihda JUB AT DX |

> faya-ia O giga HRd gu Hifde faasuners SuHN &I
Hara SR i Bl

> Uipfad 4l & 3 BT ITN P ANDUN Dl GGiaR0l-
DT YA HAT|

> GGG U & T AR SreA® widfbaisl &1 gt
B AgdYYl Srdi-e DT B G0 S

> HHS yarTRnen fAftdl @1 IUdiT $3d Tidhfdd didl @ gead
Pra® NAD! B BT R T F1|
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6 | hiec I ifeesd- 04

7 | paurd JHfFan 3iF: F 100 | =gaw Il 3f: 40
fayfremreaa wfan @s)-60, Hiwfig-40

L-T-P: 0-0-120 (Wu%)

. HATGTH /AR /HALV/Bicsad RSN

9 . WART=ITen # [ 9 are wai ot . i

1. Touce fiyor o Raus ©R, k) 3R Aare o1 sifde aier

I

2. W3 Ao ¥ i aie ©9, d9iss o) 31
F U BT T FHEAT O e MU ATt JATAGNGIN |
DMSO-TT-t firson, gt faerm &1 i mer 3 NOW ST

. KMnO, 3R SO sicaigd P 3ciig Arad @ gingrelt sififgsan o

Hisraor Soi aul el @1 Hufzon
4. A yaIid @@ui G PbSO,, Baso,,)w@ﬁmwemgmsﬁm
uliss &1 ardadbal fafd gr1 AR
S.Mﬁwﬁw@m?ﬁaa% Bl Higdl S Alabdl/

fquafirdtapH o g f
6. ﬁa‘d’lﬁlﬂmﬁ%maﬂuﬁf y Br-, 1) &} Gigd! &1 favafirdia fafy

G SRR & 97 (Beer's Law) 91 TTdl T Gieun|
' IR SHRRE ond B MHA-IARP  SHHfcsam

i (Ea)?ﬂﬁﬂﬁvﬂ
11. LAFHH Eﬂlaﬁ?ﬁﬁ?ﬂ(orgamc liquids) I Y§ d-1d HIY|
12. 3iEcares fa@rier gr Sfii® gal o ame ard (relative viscosity)
&1 i
13. Gfhd A (activated charcoal) TR 3RRE o & AT
(adsorption) &1 Y JUT TR 3R HSferw siaxiwur wHwaraaf

0000000000 0C00COQROCROICREGEOROSOEDONOOBBOIOOES

14, QI¢RAMH ATIEIES (KN) 3R MelRem gdfedhe (K,5,0,) @t aififepar e
L*L W‘\‘Tﬁl (ionic strength) & YT BT 3T

Y B b

(adsorption isotherms) @1 THdl &I S| ' T



N E N EN NN N ELNRNENNENHNNNENNMNSNZHSNHNNENRZENHNNRHNNHNN

15. TR & I-IGINd Sasfgde (acid-catalyzed hydrolysis) DI i
@I TR (kinetics) BT €5 fAlY gRY sremaA|

1. Yadav, J.B., Advanced Practical Physical Chemistry, Goel Publishing House.

2. Jeffery, G.H., Bassett, J., Mendham, J., Denney, R.C., Vogel’s Textbook of titative
Chemical Analysis, Longman Scientific & Technical, Longman Groug ithd.

3. Shoemaker, D.P., Garland, C.W_, Steinfeld, J.I., Experiments in i emistry,
McGraw-Hill Education.

4. Findlay, A., Levitt, B.P., Practical Physical Chemistry, Lon

5. Bansal, R K., Laboratory Manual of Physical Chemistry,Wile'

6. Massart, D.L_, Data Analysis for Chemistry: An In
Laboratory Scientists, Elsevier.

ide for Students and

7. Skoog, D.A., West, DM, Holler, F.J., CrouchgS. damentals of Analytical
Chemistry, Cengage Leaming. Q‘J\
YT T SAaTg IroTsd AR g9

» https://archive.nptel.acin/cour

indgx.php/courses/moocs
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For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS
IT Semester

o
®
®
[
®
@
®
®
L
Class: 1-Year PG Diploma Semester-I Session: 2025-26
L
Subject— Chemistry
L 1 | Course Code PC-22
& 2 | Course Title Research Methodology for Chemists
¢ 3 | Course Type PRACTICUM Course
® 4 | Course Upon successful completion of this Cour
Learning

P Outcomes » Demonstrate accurate preparaggfn
e (CLO) along with precise serial dilutio

» Utilize modern chemical ing ftware to represent molecular
@ structures and reactign pa effectively.
® > Apply statistical an X tools to analyze and present chemical

data with clariy’
® » Operate an amental analytical instruments, ensuring
® reliable eits.
® > PermeQ iendly synthesis of nanoparticles using natural plant
€ ts’
® > %ze important organic compounds using classical organic
® ns with practical understanding.
e tand isolate valuable organic compounds from natural sources
\ using standard laboratory methods.
o b
o 6 Practical-04
® 7 Maximum Marks: Total 100 Minimum Passing
. University Exam (UE)-60, CCE-40 Marks: 40
L
® Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)
A. Assignments/Practice/ Survey/Fieldwork
No. of
Hours: 120
B. List of Experiments to be performed in laboratory




 FE AN RN AN AN AN AR NNNENENXXNNNENNNNNNNYXN

1. Preparation of primary and secondary standard solutions and performance
of accurate serial dilutions using volumetric techniques.

2. Drawing of structures/schemes and reaction mechanisms using chemical
drawing software such as ChemDraw, ChemSketch, and MarvinSketch, etc.

3. Analysis and graphical/statistical representation of chemical data using
software like MS Excel, PowerPoint, and open-source alternatives.

4. Calibration and operation of analytical instruments such as pH meters,
potentiometers, and conductometers using standard buffer and salt

solutions.
5. Demonstration of green synthesis of nanoparticles using natural extracts
such as tea, tulsi (basil), aloe vera, lemon juice and ginger, etc. hd

Synthesis of ZnO Nanoparticles via Sol-Gel Method.
Green Synthesis of CuO Nanoparticles.

Synthesis of Graphene Oxide (GO) using Hummers Method.
Characterization of Catalyst/ Compounds using spectral

RIS

Text Books, Reference Books, r ReSources
N
Suggested Readings: ‘
Books hd %
1. Kothari, C.R., Garg, G., Res ch%o ogy. Methods and Techniques, New Age
International Publishers.

. Mendham, J., Vogel’s uantl hemical Analysis, Pearson Education.

. Vogel, AL, Vogel’s Textbook of Practical Organic Chemistry, Pearson Education.

. aiathady 'V ., Green Chemistry: Principles and Practice, CRC Press.

. Shoemaker, D.P, GA gd, CW., Nibler, JW., Experiments in Physical Chemistry,
McGraw-Hill Prycagon.

\1 , S.F., Experimenta!l Organic Chemistry; A Miniscale and Microscale

Phge Learning.

g “Singh, S.P., Computational Chemistry and Molecular Modeling: Principles

i ications, Springer.

i ., Green Chemistry: An Inclusive Approach, Elsevier.

W TR
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&
g
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Suggested equivalent online courses and Web Sources:

> hittps://archive.nptel ac in/course.html

> hitps://ugemoocs.inflibnet.ac.in/index_php/courses/moocs

> hittps://swayam.gov.in/explorer

e e T b
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Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

based on the following defined components:

Continuous and Cumulative Evaluation (CCE) Methds will be

arks -

a. | Class/ Laboratory Practical Tests

b.| Seminar/ Demonstration/ Viva voce/ Lab Record etc.

¢. | Appropriate weightage of attendance in the Class

Total

Practicum Paper as per University Examination

40

bs

NIt ag

Total

60

N

A



For 1-Year PG Diploma
(Scheme A-1)
With Major Practicum Component
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L-T-P: 00120@71927
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., Garg, G., Research Methodology: Methods and Techniques, New Age
gitbnal Publishers.
epdhal, J., Vogel’s Quantitative Chemical Analysis, Pearson Education.
jo gel AL, Vogel’s Textbook of Practical Organic Chemisiry, Pearson Education.
Seshadri, S.N., Jagannathan, V., Green Chemistry: Principles and Practice, CRC Press.
Shoemaker, D.P., Garland, C.W., Nibler, JW., Experiments in Physical Chemistry,
McGraw-Hill Educatlon
6. Gilbert, J.C., Marti, S.F., Experimental Organic Chemistry: A Miniscale and Microscale
Approach, Cengage Learning.
7.. Singh, R.N., Singh, S.P., Computational Chemistry and Molecular Modeling: Principles
and Applications, Springer.
8. Back, T.G,, Green Chemistry: An Inclusive Approach, Elsevier.
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