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

ALL B C

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

Unit Topics No. of
Lectures
Unit 1 12

Substitution reactions

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

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

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

Co)g




XN

‘reaction medium.

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

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

Unit 2

Addition and Elimination Reactions

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

Markovnikov’s addition. ah
AN

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

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

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

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

12

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

Unit 3:

&

4

5 g

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

Applications) %

\2\ A-Tv s;.‘_)‘

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

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

S

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

N

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

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

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

3 %}-‘:ﬁ"ﬁ'
a4 |£Grignard.

12

Unit 4555
Xy Oxidation & Reduction Reactions

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

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

12

Qs




o~

hydrogen peroxide.

Reduction Reactions:

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

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

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

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

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

Photochemical and Pericyclic reactions

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

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

R

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

India, 2012, SecondsEdition.

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

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

. s N

Sp1'1ng§£i;B eglg*;%ZO 10.

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

5;;%0 IQETliirdyEdition.

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

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

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

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

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

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

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

Qo




Edition.

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

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

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

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

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

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

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

ATy other comments/suggestions?:

Maximum Marks : 100

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

.| Glass Test Assignment/Presentation
7 e

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

Total 30

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

Section (C) : Long Questions
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. Clayden, J., Greeves, N. and Warren, S., “Organic Chemistry”, Oxford University Press,

India, 2012, Second Edition.

2. March, J. and Smith, M. B., “Advanced Organic Chemistry” John Wiley and Sons
(Asia), Singapore, 2006, SlXth Edition.

3. Bruckner, R., “Organic Mechanisms: Reactions, Stereochemistry and Synthesis”,
Springer, Berlin, 2010.

4, Kalsi, P. S., “Organic Reactlons and Their Mechanisms”, New Age Science, London,
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2010, Third Edition.

5. Finar, L. L., “Organic Chemistry Vol. 17, Pearson Education India, 2002, Sixth Edition.

6. Mundy, B. P., Ellerd, M. G. and Favaloro Jr., F. G., “Name Reactions and Reagents in
Organic Synthesm” John Wiley & Sons, New Jersey, 2005, Second Edition.

7. Li, J. 1., “Name Reactions: A Collection of Detailed Mechanisms and Synthetic
Apphcatlons” Springer International Publishing Switzerland, 2014, Fifth Edition.

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

9. Ahluwalia, V. K. and Parashar R. K., “Organic Reaction Mechanisms”, Narosa
Publication, India, 2010, Fourth Edition.
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11. Sharma, K., “Organic Reaction Mechanism”, Pragati Prakashan, Meerut, »29175, Spcond
Edition. :

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

13. Wardle, B., “Principles and Applications of Photochennstxy J ‘hn ’Wlley & Sons, UK,
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International Publishing Switzerland, 2017. ,
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Syllabus of Practical Paper

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

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

understanding organic synthesis.

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

‘o Topeiforin rearrangement reactions.

| o To'prepare various organic compounds.

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

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

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

6 Credit Value, 02

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

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

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

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

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

FreeText
100


Part-B

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

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

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

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

N P .
eaiiem AN
k3 N Y
d 5"

20

Part-C

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

nitrogniline.

bty

<

Key yords/Tags: Organic preparation, Acetanilide,

Bromination, Nitration, Hydrolysis. :

20

arning:Resources :

Text Books, Reference Books, Other resources

Suggesfgd Readings:

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

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

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

Analysis”, Universities Press, India, 2000.

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

Education, India, 2010, Second Edition.

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

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

Suggestive digital platforms web links:

“Vogel's Textbook of Practical

“Comprehensive Practical Organic Chemistry: Qualitative
1, Pearson

hemistry: Qualitative Organic Analysis Part 27,

Q-




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

Suggested equivalent online courses:

" Part D-Assessmentand Evaluation -~

Suggested Continuous Evaluation Methods:

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

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

TOTAL 70

emarks/;suggestions: Nil .~ .«
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a1 fig (f a€)/&m  Qualitative Analysis, Separation, binary organic
mixture, organic derivative.
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sftareeror rfRfRaTd: TR, T aXd Futel T T ST ek AT TRAT
T SrYeToT, SeaTe T QfERor U et w1 e

@) TrfaraT TiE TIRT AReegres o AW o A AlHiHT)

(if) TSR ereet gIT AR T A YR AT B ST

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

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

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

JeRTeT RTHE & qi=eha TiHiHard:

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

(if) IR A SorAeTHIer HT THT TAAAF G

qafeme afwfsard:

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

(i) Ffrer-afrfers oie gafdame

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

AT -® | faeror T (e, Tl T Fur Qo] T SR s it 1 20
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g fig (& gg)/em Q1'ga'1‘i;i'6kp1_'éparation, Acetanilide, Bromination,
Nitration, Hydrolysis.. * .
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1. TatchelllA.R:,==F111'11is B.S., Hannaford A.J., Smith P.W.G,, “Vogel's Textbook of Practical
Organic Chemistry”, Pearson Education, India, 2003, Fifth Edition.

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

- Analysis”, Universities Press, India, 2000.

3. Vogel A. I, “Elementary Practical Organic Chemistry: Small Scale Preparations Part 17,
Pesarson Education, India, 2010, Second Edition.

4. Vogel A. I, “Elementary Practical Organic Chemistry: Qualitative Organic Analysis Part 27,
Pearson Education, India, 2010, Second Edition.
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B.Sc. IT Year Chemistry Syllabus
CBCS Annual Pattern
From Academic Year 2022-2023
Chemistry-NEP (2020)

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

L




Rasak.

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

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

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

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

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

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

Coordination Chemistry Ol 12

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

Werner theory for complexes. Electront interpretation by Sidwik.

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

D

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

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

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

S 'Sgeétrochemical and Nephelauxetic series.

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

ligands.

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

Stereo isomerismi: .

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

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

L




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

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

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

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

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

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

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

Text Books, Reference Books, Other resourcces

Suggested Readings:

Text Books:

1.

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

16.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Reference Books:

L.

2.

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

4
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W .

6.

Chemistry, John Wiley & Sons, 1994.

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

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

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

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

2. Suggestive digital platforms web links

(all URLs accessed in April 2022)

1.

9.

10.
11.
12.
13.
14.

15.
16.

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

http://www.t.soka.ac.ip/chem/iwanami/inorg/INO ch6.pdf -
https://fns.uniba.sk/ﬁleadmin/prif/chem/kag/Bakalar/vch noga/GEN _INGRG CHE
M15.pdf T _
hitp://www.savitapall.com/T 1’ansitionMetals/N0tes/Transition‘%iZOMeital“/nZOChemist

rv.pdf - .
https://www.chem.tamu.edu/rgroup/ marcetta/chem104/lectu res/104-1-w02.pdf

httns://www.unf.edu/~michael.lufaso/chem2046/2046chapter19.pdf
ht‘tps://users.encs.concordia.ca/~tmsz/images/9f/94/1\flats Hiiert Phase quilibria_and ¢t
hermodynamics.pdf T
https://ocw.mit.edu/courses/materials-sci‘eixceﬁmd-enszinecringz/S-()s‘1sc-intrnduction-
to-solid-state—chemistrv-fall—ZO1Olsvll'abUS/MiTBJ 091SCF09 alnl0.pdf
https://www.chem.uci.edu/~laivii1/263%206.;5?1f
https://wikieducator.org/ima?zes/c/éO[Ph’ase Equilibrivm.pdf
https://www.uou.ac.in/sites/defziu]t/files/shn/BSCCH—ZOLpdf
https://devwani.org/ﬁ@/289iwif=r—ifn€

https://www,bhartivadlidroh' F. o m/ T - - FrA -
https://www.amaruiala;éOnilbolllmns/blog/che1nistrv~in-ancient—india-know-about-
chemist-nagariuna—and-his~w0rk—ab0ut-ras—ratnakar—aur—i'asendramangal‘.’pageld=2
http://vaig\«'anik-bhﬁrfit.blogspot.com/ZO10/06/b102~posf 5628.html
https://www;pgurus‘com/chemistrv—ancient—india/

17. https://bharhtdiémverv.m‘g/india/mm Frsmftgsc.tab=0

18.
19.
-20.

https://hi.wikipédia.org/wiki/wm Ry w1 shag™
htt‘ps://hi.wikipcdia,01'§z/wiki/‘nmfm T w1 ke
httgi://Www.mphindiarantlmcademv.mg[

E-Books

1'
2.

3.

http://facultv.washinszton.edu/gdrobnv/v5~screen.pdf
https://www.fulviofrisone.com/attachments/arﬁcle/402/Chemical% 70Thermodynamic
$%200f%20Materials.pdf

https://wwws.nd.edu/:Lmvers/ame.ZOZS 1/planckdover.pdf

Suggested equivalent online courses:

1. httns://onlinecourses.nptei.ac.in/nocz1 ev3l/preview
2. https://onlinecourses.swavamZ.ac.in/cech mal6/preview
3. https://www.classcentral.com/course/phvsicalchemistrvd456
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4, https://www.classcentral.com/course/coursera-geneml—chemistrv—conccpt—
development-and-application-3885

5. httns://www.classcentral.com/course/swavam—thermodvnamics—lSOl4 ,

6. https://www.classcentral.com/course/swavam-concepts-of-thermodvnamics~13015

7. htt])s://www.classcentra].com/course/swavam—advanced-chemical-thermodvnamics~

and-kinetics-17504 : .
8. https://www.classcentral.com/course/swavam-advanced~thermodvnamics—175()7
9. https://www.classcentral.com/course/swavam—chemical-principles—ii—1291]
10. https://www.classcentral.com/course/swavam—coordination—chemistrv—l3964

11. https://www.classcentral.com/course/swavam-co-ordination—chemistrv-chemistrv-n f-

transition-elements-19821

12, https://www.classcentral.com/course/swavam—phase—equilibrium-thermodvnamics-

14231 _
13. https://0cw.mit.edu/high-schoollchemistrvlcxam—n1'ep/reactions/reattion-
tvpes/electrochemical-cells—and-batteries/ -

I TR Rt ot 7 Part D-Assessment and:Evaluation .
Suggested Continuous Evaluation Methods: o

Maximum Marks : 100 .
Continuous Comprehensive Evaluation (CCE) : 30-mark

w -
&, CF

g University Exam (UE) 70 marks

Internal Assessment : Class Test Assi@hﬁéqt"/l’resentation

Continuous Comprehensive T ey e Total 30
Evaluation (CCE): 30 o TR

External Asscssment : Section(A) i Objective Type Questions

University Exam Section: 70 Sccy‘t’iori‘\(B‘) : Short Questions Total 70
Time : 03.00 Hours | Section (C) : Long Questions
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2, mﬁ@ﬁmwaﬁmwﬁsm:%mwm-
Rrarg gt 7 qTHT g T | AOHTES U
FATIZE BT JAHIT (A sy -Farfaere faten)

3. e e ATy Ay |

qX &g (Y )& Knowledge Tradition of Indian Chemistry,
Transition elements, Spectral Properties, Magnetic Properties, Catalytic
Properties, Lanthanide Contraction.

FEF T, FIA5E AFAT)

SR RGIPCRCEIL]
1wmq@ﬁﬁmmwmﬁﬂemaﬁ
iar du Rrgie (o ais s ) Foafede o
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BRI Td At e HEArd |

5. g A § grETadr:

TR AT AR TR, Rrper, gH-ag-ferie gHTaEdr |
AyFr T (FTRET AEHTH R )
TR T A GHAH T ATy € - [MA,B,], [MA,BC],
[M(AB),}, [MABCD]. ‘

ATHARTT T - [MA,B,], [M(AA)B,]; [MA;Bs].
TeRTT GHTITEAT: Sqehehd Hge- [MABCD]. ATHEADR A G-
[M(AA),B,], [M(AA)].
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are fog (# S)/[ST: Stereochemistry of complexes, (4Tq depel! 6 (eI
qoTeaan), VBT, CFT, CFSE.
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IR (Y EIﬁ)/i"T s Théﬁmodynamigs, Laws of Thermodynamics, Carnot
cycle, Enthalpy, F ree Energy.
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e &g (hY Hé)fé‘T: Electrical transport, Conduction, DHO theory,
Transport numbers, Nernst equation, Electrodes, Electrochemical series.

s, [Aga AT YT 1)

5 T ST 12

1. GTIeAT hI FALTIM, W@Wzﬁrﬁﬁ,wﬁﬁmﬁw@
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ST AR S T HEh &1, Ag-Pb TF Mg-Zn @, NaCl-
1,0 3 | o
4 Fradt R e w1 e, e awrad  Rercrdy el

T &g (i 98)/&T: Phase, editilﬁzl@‘iu)zﬁ,fGil(fbs Phase Rule, Clausius-
Clapeyron equation, Raoult’s Law )
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- guy 2019.

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

Kalia, K.C., Puri, B.R., Sharma, L.R., Principles of Inorganic Chemistry, Vishal

Publishing Co. 2020.

4. Sodhi, G. S., Textbook of Inorganic Chemistry, Viva Books Private Limited, New:
Delhi, 2013.

5. Singh, I., Singh, J. and Anandavardhan, S., A Logical Approach to Modern Inorganic
Chemistry, Anu Books, 2019,

6. Gopalan, R., and Ramalingam, V., Concise Coordination Chemistry, Vikas Publishing
House Pvt. Ltd., New Delhi, 2005. 1 edition.

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

8. Prakash, S., Tuli, G.D., Basu, S. K, and Madan, R. D., Advanced Inorganic Chemistry, |

(O8]




Vol 1L, S. Chand & Company Ltd., New Delhi, 2007. 19™ edition.

9. Malik, W. U., Tuli, G: D, and Madan, R. D., Selected Topics in Inorganic Chemistry, S.

Chand & Company Ltd., Delhi, 2014.

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

Publishing Co. 2020.

11. Gurty, J. N,, Gurtu A., Advanced Physical Chemistry, Pragati Prakashan, Meerut, 2017,

Edition: IV,

12. Day, M.C. and Selbin, J., Theoretical Inorganic Chemistry, ACS Publications 1962.

13. Atkins’ Physical Chemistry, 10" Edition, Oxford University Press, 2014.
14. Levine, I. N., Physical Chemistry, 6th Ed, Mcgraw Hill Education, 2011.

15. McQuarrie, A., Simon, J. D., Physical Chemistry: A Molecular Approach, 1st Ed,

University Science Books, California (1997).
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Syllabus of Practical Paper

T “part A Introduction ]

Program: Diploma

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

Subject: Chemistry

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

ParfiB— Content of the Course

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

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

Section | Topics

No. of
Lectures

A

Preparation of Inorganic Complexes: 12

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

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

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

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

(b) Determination of enthalpy of following:

Q-




o Neutralization of hydrochloric acid with sodium hydroxide.

o Tonization of ethanoic acid.

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

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

S
&

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

Any other experiment carried.out in the class.

Keyw

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

Temperature, Fractional Distillation, Steam Distillation.

= o part C-Learning Resources

- Text Books, Reference Books, Other resources

Suggested Readings: .

L.

2.

3.
4.

5.

6.
7.

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

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

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

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

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

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

Yty sreprasy, waTe, 2021,

Reference Books:

1.

Gerasimchuk, N., Tyukhtenko, S., Inorganic Synthesis: A Manual for Laboratory
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Experiments, Cambridge Scholars Publishing, 2019.

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

E-Books

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

aocdqdet={alsc

Suggestive digital platforms web links

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

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

3

4,

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

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

Suggested cquivalent online courses:

~ Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks - 7. External Assessment

Marks

Class Interaction /Quiz R Vivh Voce on Practical

Attendance "= | Practical Record File

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

TOTAL 30

70

Any remarks/ suggestions: Nilo o o
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L I(aq)+1 (aq) — 1 (aq)
i Cu®(aq)+ nNH; — Cu(NH; )™
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Fractional Distillation, Steam Distillatiqn.
- AT - SR sredge Hares

qTSRT I h, T qEh, A7F AT

ST TR edeh [/ ST e TS qTA:

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

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

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

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

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

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

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

SR ET

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

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

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

2. sreifera feforew R I orh

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

vt

19

G-




oA T TATE IR

T HifRhT (aran)

sufeafa

e Rl wrga

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

Feel en/ T

F 3

30

70

20




