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Subject

[ (‘hcmislry

Semester - v

Name of Course Chemistry-v

chemistry of complexes. :

Course Code B-23 CHIE-50]
Course Type: cc S
(CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC)
Level of Course (As per Annexure-]) 100-199 -
—
} Pre-requisite for the course (if any) 4.0
- Course Learning Outcomes (CLO): After completing this course. the learner will be able to:
j . [inable to understand the basis of coordination l
|
I 2. To learn about role of thermodynamics and
equilibrium in  predicting various  physical
properties of systems.
3. Get knowledge about the quantum mechanical

properties and analysis of diatomic molecules by
spectroscopy.

4. To understand the synthesis and mechanism of some
organic reactions and heterocyclic compounds.

S*. Hand on practice in preparation ol mclal |
complexes, identification ol organic

and measurement of surface tension of

solutions.
Credits Theory Practical Total
3 | 4
Contact Hours 45 30 5
Max marks:70+30%* Examination Time: 03+03* Hours

Internal Assessment Marks:20-+10*
End Term Exam Marks:50+20%* - ) o -

Part B- Contents of the Course

v o
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Instructions for Paper-Setter

_N(‘)\te:‘ The examiner s re \ - ire svllabus
SECTION and one question (Question No. 1)) bascd on entire sylla

type. All questions carry cqual marks. The candidate is required to a
selecting one from e
caleulator js allowed.

—

Unit

Topics
Coordination Compounds: Werner's theory
EAN, chelates, nomenclature
coordination compounds.

0

ol coordination compounds,

Metal Ligand Bonding in Ty
theory. applications and their

| structural aspects)
planer complexcs.

ansition Metal Complexes:
Limitation
, Crystal field splitting i

Magnetic properties of tr
‘ materials, magnetic susceptibility,
‘ formula, basic idea of L-S coupling,.
Thermodynamics-11: Third 1
Statement of coneept of residual cntropy. ev
heat capacity data. Gibhs function and
quantities. Criteria for thermodynamic equitibrium and spont
of G with P, V and T, Partial mol
(numerical included)

ansition metal complexes:

aw of Thermod

aluation absolute

Phase Equilibria: Statement an
! degree of freedom.

d the meaning of terms-ph

Thermodynamic derivation of Gibbs
equilibria of one component system-water system,
component systems solid-liquid equilibria, simple

Quantum Mechanics-I: Black body
Explanation of spectral distribution of bl
1 classical mechanics and quantum mech
! quantum mechanics, postulates of qu
operator, Commutation relations, H
derive Schrodinger wave equ
determination of wave funct
box

ase ¢

11

ack body radiation o
anics, Heat capacity of s
antum mechanics, quantu
amiltonian operator, Role
ation, Application Schrodinger w

e a
ion and energy of g particle in o

n

Spectroscopy-I: Electromagnetic radiations, re
spectrum, - basic  features of spectroscopy,
spectroscopy and its difference from atomic spectroscopy, s
ratio,  resolving power  of Spectrophotometer,
approximation, Concept of degree of freedom,

Rotational Spectrum: Energy levels of rigid rotator of di
selection rules, spectral intensity distribution using M
distribution, Determination of bond length

asons of
introduction

el

aton

axw
and concept of i

Dot

i sions in all, selecting two questions from each
quested to set nine questions in ail,

NS on-programmable
ach SECTION. Question No.1 is compulsory. Log table and non-prog

[ coordination compounds,

, Elementary idea of CFT (Only
1 octahedral, tetrahedral and square

Types of magnetic
method of determination, spin only

—_—
ynamics, Nernst |

Helmholtz Function as thermodynamic

aneity. Variation
ar propertics. concept of chemical potenti

phase rule, Phase
phase equilibria of wo
Eutectic Pb-A

radiation, plank’s radiation

of operators g

Born-

sotopic effect
—_— ]

y
/

—_— T

will consist of short answer
ttempt five questions in gl

Contact
Hours

11
isomerism in

Valence bond

leat Theorem,
entropy from

al

omponent and

|

g system,

lav,
0 the basis of
olids, Need of
M mechanicy|

Ve equation iy
¢ dimensiong|

cctromagnetic
10 molecylar
ignal to Noise
Oppenheimer

nic molecules,
cll-Boltzmann

e |

\v}k.@{
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Organic Synthesis via Enolates 12

Acidity hvdr e )
ty of a-hydrogens. alkylation of diethyl malonate and cthyl acetoacetate.

Synthesi / [
) 1hLSl§ of ethyl acetoacetate: the Claisen condensation. Keto-enol
tautomerism of ethyl acetoacetate.

Heterocycelic Compounds

|

Introduction: Molecular orbital picture and aromatic characteristics of
pyrro.le, furan, thiophene and pyridine. Methods of synthesis and chemical
rcach'ons_ with particular emphasis on the mechanism of electrophilic |
substitution. Mechanism of nucleophilic substitution reactions in pyridinc|

derivatives. Comparison of basicity of pyridine, piperidine and pyrrole. |

1. Systematic identification (detection of extra elements, Functional Groups, \ 30
determination of Melting Point and preparation of atleast one solid
derivative) of the following simple mono-functional organic compounds: |
Naphthalene, p-dichlorobenzene, |
m-dinitrobenzene, a & B naphthol, Oxalic acid. succinic acid, benzoic acid, |
phthalic acid, Benzamide, urea, thiourea, glucose. fructose and sucrosc.

2. Determine the solubility product of Ca(OH), at room temperature by
titrating it against 0.5 N HCI solution volumetrically.

3. Determine ¢lectrode potential of Zinc and Copper electrode in 0.1 M and
0.01M solution and calculate E° value for these electrodes.

Suggested Evaluation Methods

Internal Assesment:20+10*

> Theory Eund Term Examination:
o Class Participation: 5 . 50420
o Seminar/Presentation/Assignment/Quiz/Class Tesl
etc: 5

e Mid Term Exam: 10 .
> Practicum
o Class Participation: NA
o  Seminar/Demonstration/Viva-voce/Lab records
etc: 10 ¥/
o Mid-Term Exam; N

Part C- Learning Resources
Q/ C’n -
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Recomment 18
Recommende Books/e-resources/LMS: . -
S " ¢ ass, Published by New Age

. Organic Chemistry Volume I1] by Mukherji, Singh, Kapoor and Dass, P Y

International Py, Lid., New Delhi. . ‘ o
COK (] 0 'y Principles of

- Huheey, 1.E.: Keiter., E.A. Keiter; R. L.; Medhi, O.K. (2009), Inorganic Chemistry Princip
Structure and Reactivity, Pearson Education. ‘ .

- Atkins, P.W.: Overton, T.1..: Rourke, J.1.: Weller, M.T': Armstrong, I.A. (2010), [norganic
Chemistry, Sth Editjon. W. H. Freeman and Company

-Lee, 1.D.: (2010), Concise Inorganic Chemistry, Wiley India, o

S Peter, A; Paula, J. de. (2011), Physical Chemistry, 9(h Edition, Oxford University Press.

0. Castellan, G, W, (2004), Physical Chemistry, 4th Edition, Narosa,

7. Kapoor. K.L. (2015). A Textbook of Physical Chemistry, Vol 2, 6th Edition. McGraw Hill
| Lducation,

.,

o

(]

1

—~

<0

- Kapoor, K.L., A Textbook of Physical Chemistry,
9. House, J.E. (2004), Fundamentals of Quantum Chemistry, 2nd Edition, Elsevier,
10. McQuarrie. D.A, (2016), Quantum Chemistry; Viva Books.

I'l. Chandra, A. K. (2001), Introductory Quantum Chemistry, Tata McGraw-Hill,
I2. House. J.E. (2004), Fundamenta]s of Quantum Chemistry, 2nd Edition, Elsevier

{ 13. Finar, 1. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 75

Vol 3, S5th Edition, McGraw Hill Education

Education),

I4. Ahluwalia, V.K,; Bhagat, p; Aggarwal, R.: Chandra, R, (2005), Intermediate for Organic
Synthesis, I.K. International

15.B.D. Khosla. V.C.Garg, A. Gulati, Senjor p
New Delhj

—_—

ractical Physica] Chemistry R. Chang & Comp

any,

———————— ———— __.“\,—\\_

*Applicable for courses having Practjcal component

redld Né/égw
”
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) Session 2023-24 _

Part A- Introduction

Subject - :
"—’J—L— e o Ulk‘mlslry
Semester — VT— B - -

Name of Course ( Chemistry-V1 -

Course Code B-23 CHE-601
Course Type: cC ~ |
(CC/MCC/MDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC)

Level of Course (As per Annexure-1) $ 100-199
Pre-requisite for the course (if any) \ 4.0
Coursc Learning Outcomes (CLO): After completing this course, the learner will be able to:
| Enable to understand the chemistry of bioinorganic
molecules. -

2 To learn about fundamentals of photochemistry
and photophysical processes.

3. To understand the concept of IR and NMR
spectroscopy of organic compounds.

4. Enable to understand the synthesis and other
propertics of amino acids, carbohydrates and
their derivatives.

N

5% Fand on practice in preparation of organic/
inorganic compound, and determination of strength
of various types of solutions using various

instruments.

Theory Practical Total
I — S S

3 | 4

30 19

45 S

Contact Hours

Max marks:70+30%
Internal Assessment Marks:20+10*
End Term Exam Marks:50+20%
part B- Contents of the Course b .

C&f@/‘/ A
Vv h— T
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aper-Setter
Instructions for Paper-Set R S
N i ) I o - I
Note: The examiner is requested 1o set nine questions in all, SGJICIC [;ui il congisiat st answer type
SFC'f‘ION '1}1‘(1 one ¢ uesli?)n (Question No.1) based on entire sylla tfive questions in all selecting one
Al qucstio;}s carry c]qual marks. The candidate is required to attemp

tor is
' -programmable calcula
Irom each SECTION, Question No.1 s compulsory. Log table and non-progre

allowed.

T —

e i Contact
Topics Hours

T [ — 2 =

| / Bioin()rgnnic chcmixtry\ .

| Metal jons Present in- biological system, clussiﬁcalion'bascd‘ on zl(:l‘lf)!,li

| (essential, non-essential, race. toxic), McmHoporph_vrms. \\"IthSDL‘U_?

| reference (o hacmoglobin ang myoglobin, Biological role of Na K Ca,
Mg™? e ions, Coopcrativii}' effect, Bohr effect.

S —
)chcmislry

I Photc :
| Interaction of radiation iy, Malter.  difference between  thermal and
photochemicyy process, Law of plwlochcmis(r_\': Lambert-Beer Law,
! (,}ro(llms-Drapper Law, Sk Einstein | qvy (Law of photochemicy]
cquivalcncc) s Calculation of integrated absorption coeflicient from
electronije Specetra, oscillator strength, coneept of singley and triple States,
Jablonsk; diagram — depicting Various process Occurring in excied States
1 including fluorescence . phosplmrescc:mc and non-radiatjye Processes
(internal conversjon, mtersysiem Crossing), Caleulation of lifetime of
/ excited staqes, Quantun) Yield. Photosensitizeq reaction- Cnergy transfer
, process (Simple example),
e, L el

—_— ——

_—

— — T

11 IR Speclroscopy ) )

frared (IR) absorption Spectroscopy Molecul
sclection rules, inlcnsily and position of IR bands, Measurement of IR
spectrum, lingerprin region, characteristjc absorptions of varioys functiong)
groups and interpretation of IR spectra of simple organic CoOmpoungs,

NMR Spcctroscopy

ar vibrurions, Hooke's law,

Principlc of nuclegr magnetic esonance, (he p
signals, peak areys, Cquivalent
signals and chemical shift,

MR SPectrum, numpey of
and nonequivalent Protons positions of

shielding and dcshielding of Protons, protoy,
counting, splitting of signals anq coupling constants, magnetic Cquivalence
ol protons. Discussion of PMR spectra of the Molecules: cthyl bromide, p.

propyl bromide, isopropyl bromide and I,l-dibromoclhanc.
—— R Y R .

= —

%
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Recommendeq Books/e-resources/1,MS: , -and Dass. Published by New Age
I. Organic Chemistry Volume 11 & 111 by Mukherii, Singh. Kapoor and L

International Pvt, 1(d. New Delhi. o o Pifiitlog of
. Oy Thnaro: >mistry Princij
2. Huheey, ) E.; Keiter, E.A., Keiter; R. L.; Medhi, .. ©2009), Inorganic Chemistry

L.

Structure and Reactivity. Pearson Education. 2010). Inorganic
3. Atkins, P.W.; Overton, T.1.: Rourke. 1.P.: Wellor. M.T; Armstrong. I2A. (2010). Inorg

and Company !

Chemistry, Sth Edition, W. 1. I'reeman
/ 4. Lee, J.D;; (2010), Concise [norganic Chenidstry, Wiiey India. o Byt Bagnnlien
Eisn Fan moaee |adpnt a Pvt. Learning.

3. Pavia, D. (2015), Introduction 1o Spectroscopy, Filth Edition, Cengage Learning India

0. Ahluwalia, V.K., Parashar, R.K. (2011), Organic Reaction Mechasisms, 4th Edition, Narosa

Publishing House.
7. Horspool, W.M. ( 1976) Aspects of Organic Photochemistry, Academic Press.
| 8. Singh J. Awasthi S K. Singh 1. Fundamentals of Organic Chemistry. Pragati Prakashan Mearut,
f 9. Kapoor, K.!.. (2015), A Textbook of Physical Chemistry, Vol 3. 6th edition. McGraw Hill
[ Education.
’ 10. Kapoor, K. L. (2015), A Textbook of Physical Chemistry,
I LEducation,
. Kuashik, S.. Singh, A. (2023), Biomolecules: From Genes to
De Gruyter,

|

Vol 5, 6th Edition, McGraw Hill
Protems, Firs Edition, Berlin, Boston:

[ 12. DeMan, 1M, Finley, JW.. Hurst, W.J. Lee, C.Y.(2018), Principles of Foo Chemistry, Fourh
" Ldition, Springer,

*Applicable for couises having Practical component
@/[@ r &/ %ﬁ“’m/
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