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. No. of Hrs 0.
Year | Semester | Course Title of the Course  Seigge 3
/Week red
Qualitative Analvsic of Inoroanic
Qualitative Analysis of Inorganic 2 1
Mixture
;, ey | . S [ o e, i, I o SRR e 2 -~
ApPPpIICd and rinysical Lneinisuy d o
10 Applied and Physical Chemistry » 1
Practical B B
. Organic Spectroscopy 3 3
11 = o R = P
Organic dSpectral Problems 2 1
Analytical Methods in Chemistry 3 3
12 A | Analytical Methods in Chemistry 5 i
Practical
OR
Synthetic Organic Chemistry 3 >
. 12 B | Synthetic Organic Chemistry o ,
v Practical ] 3
Separation techniques and & "
Chromatography i ~
13A i
Separation techniques and 5 i
Chraomatooranhic Technianec
Chromatographic Techniques
OR
Industrial Chemistry - Polymers 3 3
e 13 B | Industrial Chemistry - Polymers . P
111 . 4 b e

VI

Surface Coatines Practical

Environment ad Industrial

14 A
(Jreen Chemistry and 2 1
Nanotechnology - Practical
OR
Industrial Chemistry-Fertilizers and A .
. % J 9
Cuinfarna (CAatinog
14 R Julliavwe \_/Uquuso - -
Industrial Chemistry-Fertilizers and " :
et i

i 3 3
15 A | Chemicals ]
Environment and Industrial ) 1
Chemicals Practical
Nn
AVS AN
Food Chemistry 3
15B : .
Food Chemistry Practical 2 1
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1 uring the V and VI Semesters), students are required te
select a pair of electives from one of the Two specified domains. For

exampie: if set ‘A’ is chosen, courses 12 to 15 to be chosen as 12 A, 13 A,

14 A and 15 A. To ensure in-depth understanding and sklll develonment in
the chosen domain, students must continue with the sa

LI LAV LID LBULIIQNILL, SLUUUIILS 111030 CULIILIIIUT Wil uiv

both the V and V
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yemesters.



Theory Credits: 3 3 hrs/week
I. LEARNING OBJECTIVES:

1. To understand the structure of the atom and its relation to periodic properties

2. To explain different types of chemical bonding-ionic, covalent, metallic, hydrogen bonding.
3. To apply bonding theories to predict molecular structure and bonding nature.

4. To correlate periodic trends with physical and chemical properties of elements.

(93]

At the end of the course the student will be able to

i. Describe the electronic configuration of elements and periodic trends

2. Analyze the formation and properties of ionic and covalent compounds.

3. Apply VSEPR, hybridization, and MOT to predict molecular geometry and bonding

4. Explain metallic bonding, hydrogen bonding, and intermolecular forces and relate them to

physical properties

5. Explain types of radioactivity, nuclear reactions, and real-life applications.
I11. SYLLABUS
UNIT-i: ATOMIC STRUCTURE AND PERIODIC TABLE (% h)
Electronic configuration-Aufbau principle, Hund’s rule and Pauli’s exclusion principle. Periodic
law and arrangement of elements in the periodic table, horizontal, vertical, and diagonal

rclationships in the periodic table. Definition and periodic trends of atomic radii, ionic radii,
covalent radii, ionization potential, electron affinity, and electronegativity, Pauling scale, variable
valency, inert-pair effect.

UNIT-2: IONIC BOND O h)
Properties of ionic compounds, factors favouring the formation of ionic compounds, Lattice
energy: definition, factors affecting lattice energy, Born-Haber cycle - enthalpy of formation of
ionic compound and stability, Covalent character in ionic compounds - polarization and Fajan’s
rules, effects of polarization.

UNIT-3: COVYALENT BOND (9 h)

-
=

Valence Bond th atom U
CHy, PCls, and SFq4

VSEPR model: Effect of bonding and nonbonding electrons on the structure of molecules - NHs,
H,0, SF,, ICl;"and XcF4

Molecular orbital theory: LCAO method, construction of M.O. diagrams for homo nuclear and

eory: Hybridization of atomic orbitals and geometry of molecules - BeCly, BF,

1 AT

hetero nuclear diatomic molecules (N;, O,, CO and NO)
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Isotopes,
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1
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[.ee, Concise Inorganic Chemistry.

1
1

methods adopted by teachers throughout the semester.

1

Semester End Examination (SEE): Critical indicator of student’s learning and teaching

Publishing,

J.D.
2017.

displacement law, Law of Radioactivity, Radioactive decay series, Nuciear Reactions-

and Fusion, Applications of radioactivity in agricuiture and medicine.

Definition,

3.

1



Practical Credits: 1 2 hrs/week
T T YO ATMATTATSAY MW TN AT 7Y NCY
1. LEARKNING UDJILCU 11V ILD:

4

1. To understand the theoretical principles behind classical qualitative analysis of cations and

anions
2 Tah develan tha okilit +4 tdantify cnmimmnn catinng and sniong in inorcanice aglé
Lo 10U UCvCILUp UlC avllity WU 1UClitily CULLHTIVIL LAllOILS dlld alllVlLs 11 Hivrgdatiiv sa
5] O o g s T nd o solvi o i it ok Lo AW o il s e
o 10 pracuce 1aboratory sdicily diid COrrcCL ndandiing ol reagceris
4. Torecord and interpret observations accurately in systematic salt analysis
II. COURSE OUTCOMES

2. Apply systematic procedures to identify one cation and onc anion in a given inorganic salt
o RN amblsmbn ann b acaa Lopanid A aslialad ) edss A,,\I,\.. nnnnnnnnnnnnnn £ sesmn n bt ~2n

= /11141_)/&: ICAULIVUILD DAdCU Ull a\nuuuu_y, COIUI llébb, auu pn,mpuaw lUllllaLlUll

4. Interpret results to draw conclusions and confirm the identity of ions.

e roan _— ) TR OIIDSN. . IEPACT, SN ANNQ
CXLDUUK Ul QUdllLdLlV g L A[ )/ , Carsor DUUL(ILIUII, ZUUo.

2. K. Nagaraj, S. Kamalesu, S. Lokhandwala, N.M. Parekh, Textbook of Semi-micro Inorganic
Qualitative Analysis, Notion Press, 2023
3. G. Pass, H. Sutcliff, Practical Inorganic Chemistry. 2" edition, John-Wiley & Sons, 2020.

V. CO-CURRICULAR ACTIVITIES AND ASSESSMENT METHODS

1. Internal Practical Assessment
s} oo ... i bl
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J. I'inal rractcal cxaminaton

4. Oral/Viva Yoce
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Compare and contrast ianthanides and actinides based on eiectronic configuration.

reparation and structure of Phosphonitrilic

reparation and structures of Interhalogen compounds, Pseudohalogens.

I

1
s

Preparation and structure of

n~

I

1
1

2. D
s

Analyze magnetic, catalytic, and color properties of transition metals.

X

Explain the structures and preparation of key p-block compounds.

up 17: P

A

)l

To compare the properti

To explain preparation and uses of selected p-block compounds.

1

At the end of the course the student wiii be abie to

1.

I. LEARNING OBJECTIVES

4.

4,

Group 13
Gro

—
-

[=2)
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ariable
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=4

oxidati

S

Electronic configuration,

~

Characteristics of d-biock elements with special reference to electronic configuration, v
of various oxidation states of 3d-series.

Chemistry of Lanthanides:



slectronic configuration, oxidation states, actinide contraction,

iPLES OF METALLURGY (S h)
Occurrence of metals, minerais and ores, Concentration of ores- ievigation, magnetic separation,

froth floatation, leaching, Conversion of concentrated ores to oxide- calcination and roasting,

u he metal, Ref g ude m n, liguation, poling, electrolysis,
zone refining and vapour phase refining, Corrosion and its prevention, Alioys.

,,,,,,, DL e e e el e P . b A
1. J. D. Lee, Concise Inorganic Chemistry, 5" ed., Blackwell Science, London, 1996.

2. B.R. Puri, L.R. Sharma, K.C. Kalia, Principles of Inorganic Chemistry, Shoban Lal Nagin

Chand and Co.,1996.

3. D.F. Shriver, P.W. Atkins, Inorganic Chemistry, W. H. Freeman and Co, London,1999

4. J.E. Huheey, Inorganic Chemistry: Principies of Structure and Reactivity, 4"ed., 2017
5. A.K. Das, Fundamentals of Metallurgy. Tata McGraw Hill Education, 2011
V. PROPOSED ACTIVITIES:

1. Group discussion: Trends in d-block and f-block properties across periods and groups

2. Comparative worksheet: Lanthanide vs Actinide behaviour

3. Secminar: Uses of metals in daily life.

VI. CO-CURRICULAR ACTIVITIES AND ASSESSMENT METHODS:

1. Continuous Internal Evaluation (CIA): Monitoring the progress of student’s learning.
C

N

lass Tests, Worksheets, Quizzes, Industrial/Field visits, Student seminars, Poster and PPT
presentations, Peer learning, Project based learning, Assignments, Debates, Group

Discussions: Enhances critical thinking skills.

3. Semester End Examination (SEE): Critical indicator of student’s learning and teaching
+la~ A Aantad =y + h th haut 3
mcthods adopted by teachers throughout the semester.



zation, filtration, and drying.
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At the end of the course the student will be able to
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eoretical background for the preparation of inorganic saits.
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3. Perform synthesis of potash alum, ferrous salts, and cuprous chloride following proper

1on, and yields to evaluate reaction compietion.

procedures.
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Preparation of Potash aium.

n

s oxalate

i

2. Preparation of Ferrou

. o~ o~

Preparation of Chrome aium.

3
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1

1

G. Svehla, Vogel’s Textbook of Qualitative Tnorganic Analysis, Pearson Education, 2008.

~

Internal Practical Assessment

2. G.H. Jeffery, J. Bassett, J. M
Chemical Ana
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COURSE 3: ORGANIC CHEMISTRY-I

Theory Credits: 3 3 hrs/week
I. LEARNING OBJECTIVES:

1. To understand the structural theory behind reactivity in organic chemistry

2. To identify and classify hydrocarbons, their reactions, and stability.

3. To explain organic reaction mechanisms and orientation in aromatic substitution

4. To apply concepts like resonance, inductive cffects, hyperconjugation, and aromaticity

rr*J > J VD > o

5. To analyze stereochemistry through moiecuiar representations and optical activity.
II. COURSE OUTCOMES:
At the end of the course, the student will be able to

i. Study Inductive effect, Mesomeric etfect, Hyperconjugation and its applications.

2. Explain the preparation and chemical properties of alkanes, aikenes, alkynes and benzene.

3. Analyze and apply Huckel’s rule to benzenoid and non-benzenoid aromatic compounds

4. Differentiate between Markov .rnl\ ff and Anti-markownikoff addition, Ring activating and

deactivating groups
5. Interpret stereochemical representations and identify chiral molecules

UNIT-1: STRUCTURAL THEORY IN ORGANIC CHEMISTRY (9 h)

Functional groups in organic chemistry, Types of bond fission, Electrophiles, Nucleophiles,
Reactive intermediates-carbocations, carbanions & free radicals. Inductive effect and its
application: (a) Basicity of amines and (b) Acidity of ¢ box/l ¢ acids, Resonance or Mesomeric

conjugation and its appiicatlon to the stablllty of carbonium ions.

UNIT-2: SATURATED HYDROCARBONS (ALKANES & CYCLOALKANES) (9 h)
Types of organic reactions: Addition, Elimination, Substitution and K,earrangement reactions.

UNIT-3: UNSATURATED HYDROCARBONS (ALKENES & ALKYNES) ( 9 h)
Alkenes: Preparation of alkenes by dehydration of alcohols, Saytzeff and Hofmann eliminations,
Electronhilic AddlthDS of Xo, HzO HX to alkene, Markowmkoff and Anti- malkowmkoff



UNIT-4: AROMATICITY, BENZENE AND ITS REACTIVITY ¢ h)

Aromaticity: Concept of aromaticity, Huckel's rule - application to Benzenoid (Benzene,
Naphthalene) and Non-Benzenoid compounds (cyclopropenylcation, cyclopentadienyl anion and
tropylium cation). Electrophilic aromatic substitution benzene- Halogenation, Nitration, Friedel-

oy

Craft's aikyiation and Friedei- Craft's acyiation.
Drientation of aromatic substitution: Ortho, para and meta directing groups with examples,

UNIT- 5: STERECCHEMISTRY OF CARBON COMPOUNDS ©Oh
Molecular represe'ﬁt"tims - Wedge, Fisch wiman and Saw-Horse f‘rr‘rulae

lanation of ontlcal isomerism with

bymmetrv elements-enantiomers and diastereomers, Exp
examples- Glyceraldehyde, Lactic acid, and Tartaric acid. R

Relative configuration (D, L-notation),
CIP rules, Absolute configuration (R, S-Configuration)
IV. REFERENCES:
I. R.N. Morrison, R.N. Boyd, Organic Chemistry, Pearson Education, 7" edition, 2010

2. Peter Sykes, Guidebook to Mechanism in Orgamc Chemistry, 6™ edition, 1985
3. S.P. Singh, O. Prakash, Reaction mechanism in organic chemistry, Laxmi Publications, 2017
4. P.Y. Bruice, Organic Chemistry, 8" Edition, Pearson, 2017
5. V.K. Ahluwalia, P. Bhagat, R. Aggarwal, R. Chandra, Intermediate for Organic Synthesis,
[.K. International. 2005.
6. T.W.G. Solomons, C.B. Fryhle, S.A. Snyder, Organic Chemistry, 12" Edition, Wiley, 2016
7. P.S. Kalsi, Stereochemistry, New Age International, 2015.
8. D. Nasipuri, Stereochemistryof organic compounds, New Age International, 2020
V. PROPOSED ACTIVITIES:
1. Mechanism writing exercises- Electrophilic aromatic substitution, electrophilic additions.

[\

Group quiz on directive etfects and reactive intermediates.

Concept mapping-Properties of alkane, alkene, alkyne, benzene.

(9%)

VI. CO-CURRICULAR ACTIVITIES AND ASSESSMENT METHOD!

. Continuous Internal Evaluation (CIA): Monitoring the progress of student’s learning

2. Class Tests, Worksheets, Quizzes, Industrial/Fieid visits, Student seminars, Poster and PPT
presentations, Peer learning, Project-based learning, Assignments, Debates, Group
Discussions: Enhances critical thinking skills.

3. Semester End Examination (SEE): Critical indicator of student’s learning and teaching

methods adopted by teachers throughout the semester.
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Practical Credits: 1 2 hrs/week

W

Perform organic synthesis using appropriate techniques such as heating, reflux,

crystaiiization, and fiitration.

COURSE OUTCOMES:

tlaa Aatnd AF+ha ~Arntitrca tha atiidant x7111 laa alala 44

UlIC Clid 01 UIC COUILSC, UIT SLUUCIIL Wil UC aVLIC W
Describe the theoretical background and reaction mechanisms of organic preparations.
Synthesize organic compounds using standard laboratory procedures
Analyza saontinm atanma and avaliiata tha malting naint and viald oF cynthagcizad neadiinta
Aldlaly e rvaviavll DLUPD allu vydluatlv uiv iavidlilg pullit, aliud IVIU UL S yliuvolLvu pluduvio.
Relate synthesis methods to pharmaceutical and industrial applications.

Pramarntime Sl s, i twmamnatnasolioles
rlcpcu L1IVUI1l UL i}' HnuvuavoLaliiiiuc

3. Preparation of nerolin

4. Preparation of aspirin (Acetylsalicylic acid)

5. Preparation of paracetamol (Acetaminonhen)

r r \ r -

1V. REFERENCES:

1. B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R.Tatchell, Vogel's Textbook of Practical
MNisnnantn A lsnwatodasr Damamras D15
Ulédl IV CUI1IC] llbu_)’, rodidUll, £Ul4.

o] X7 1/ e e Rl i 1S n Rezeramese S Mlncezaagelol oo Foeo Mkooglas T M ka ik Bl coma Yttt Y Taadxrascist<r Diasa

s V.IN [‘\[llUWdlld, N f‘\gdl Wdl, (10| lp[CIlU[lblVC rraciicdl Ulgdlllb CI1CI llbLI_y‘ UlllVClblLy rress,
2010

YV O CTIDDRDICTIT AD ACTIVITING AND ACQECAMENT METHNONC.

Ye UUTUUININIUULIAIN AU LLY LLAILUND AL DAMOOITLNDIIIYARUIY A UAYARI A RANT RV T

1. Internal Practical Assessment

2. Lab Record Evaluation

3. Final Practical Examination

A Neal\Tixia \Unna

. vidal/ viva Y ULy
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Describe properties of liquids and classify types and applications of liquid crystals.

i

s equation and identify types of crystal defects.

agg’

Br:

ain gas laws, ideal and real gases behaviour, and critical phenomena.

xpi
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2

with

and  systems

diagrams

phase

to interpret |

rule

phase

eutectic/congruent/incongruent points.

1

and evaluate their

systems,

1
1
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CO

adsorption and

o

Lypes ol

4

(9 h)

o~

1 xvr 1a

xr

eal Gas equation, Vander Waal’s equation of state, Andrew’s isotherms of carbon

GASEOUS STATE

id

applications.
aws,

1

III. SYLLABUS
as

UNIT-1

T

I constants and van der Waal’s

1

R )

phenomena,

Critical

1

iy

on

1 Bl

¥

Relationship between criticai

1

constants, LLaw of corresponding states, Joule-Thomson effect, Inversion temperature.

‘

H

dioxide,

>

Mesom

v

v

¢

viscosity.
Liquid crystals



TIRTEIY 3, L4

NIT-3: SOLID STATE (9 h)

noo A rIVEN

Y
Law of constancy of interfacial angles, The law of rationality of indices-Miller indices, Symmetry

in crystals, definition of lattice point, space lattice, unit cell, Bravais lattices and crystal systems,

X-ray diffraction and crystal structure, Bragg’s law and its derivation, Defects in crystals:

@,

toichiometric and Non-stoichiometric defects.

UNIT-4: PHASE RULE 9 h

J—
Ner”

The concept of phase, components, degrees of freedom, Gibbs phase ruie, Phase diagram of one
component system — water system, Definition and examples for systems having congruent and
incongruent melting point, Study of Phase diagrams of Simple eutectic systems (i) Pb-Ag system,

N ~

desiiverisation of iead (ii) NaCi-Water system, freezing mixtures

URFACE CHEMISTRY (9 h)

IV. REFERENCES:

1. P.W. Atkins, J.de., Paula, Atkin’s Physical Chemistry, 10" Edition, Oxford University Press,

2014.

2. D W. Rall Phvgical Ch istrv. 21 Edition. Cenoaoe TLearnino. 2017

2. D.W. Ball, Physical Chemistr y, 2" Edition , Cengage Learning,

3. G.W. Castellan, Physical Chemistry, 4th Edition, Narosa, 2014

4. K.L.Kapoor, A Textbhook of Physical Chemistry, 6" Edition, McGraw-Hill Education, 2015
V. PROPOSED ACTIVITIES:

1. Model building: Bravais lattices and symmetry in crystals

2. Chart preparation of phase diagrams (Water, Pb-Ag, NaCIl-H20)

’1 DDT' AADHFHf;nﬂ |Ll\f' oarmao Nr l‘f\]]f\;AOI ]’\ﬂ auvinr

J AKX Ae nuo\_lll.)l,l\lll IOVULLIVILILIO Vi VUILIVIMGAL UVIIA Y 1IVUL .

A T iat At annlicatinne Af T 1imind ervetale 1in diffarant dienlav devicac

T. ALs/10L VUL CLPPIIU“LIUIID vi 1_41\1ulu wvi DLALY 111 MLV v \Jldylu MV YiIVvwO

£  DPooar Taachino Phaga riile and anfectic cugtamec

e 1 vvl Lvawviiiil « 1 11IAOWV 1 UlIV dlliv VuLlvwvLuIv O SIS SRS

1. Continuous Internal Evaluation (CIA): Monitoring the progress of student’s learning

2. Class Tests, Worksheets, Quizzes, Industrial/Field visits, Student seminars, Poster and PPT
nrnanntatinnag Poanr loarninoa Praiont_hacad loarnina A ccionmentc Nehatec Gironin
}llUD\/llLa\olUllO, 1 vwvil n.'culuus, 1 LV vVt Uvaovu IvaAL g, £ \00!5!!11!\411\—0, ASWVUALWO g A o
Discussions: Enhances critical thinkine skills
AZ10VUODIVIID. L/allIdlIVVY vidulivadl Lllllll\llls ODLILIO.

2 Qamagtar Fnd Fyvaminatinon (SEEY- Critical indicator of otudent’s learnino and teachino
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2 hrs/week
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Credits:
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of liquids.
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'o understand the concepts of surface tension and viscosity
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At the end of the course, the student
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3

ion and viscosity using standard experimental techniques.
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1

1

1

Prepare colloidal solutions and study their stability.
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2. Determination of surface tension of liquid by drop weight method.

~

scosity of an organic liquid.
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Internal Practical Assessment
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1. To understand the structure, reactivity, and mechanisms of halogenated organic compounds,
Iy [ PSR ARIISGEE S ey,
alCoIOIS and pIricnois

B P maaalkera ia saanlh ot O et duan b S, Tt v S S il Glm B tll ML B o Lo o

4. 10 dlalyZC UlC ICCIAnISIIS OI KCY 1CacClions VOIVIIE aldCilydcs allu KCLoIces.

3. To discuss the properties and synthetic applications of carboxylic acids

A M ezl acis fla o Sanncn ccdin mm el LeTidee a0 o dioon cam el mn o e eoaa A s Adecruaiso axaatlaactic

“ts 10 CXPIOIC UIC 1mpondrice aid utlity 01 aCuve HICULYICHC COMPOUIIUS 111 Organic Synuicsis

At the end of the course, the student will be abie to
1. Describe and compare SN1 and SN2 mechanisms in halogen compounds
2. lllustrate the methods of preparation and reactions of alcohols and phenols including
rearrangements.

Predict products and explain mechanisms of carbonyl compound reactions.

W

Demonstrate the preparation and properties of carboxylic acid with mechanisms.
5. Apply synthetic strategies using acetoacetic and malonic esters for target molecule synthesis
III. SYLLABUS:

UNIT-1: HALOGENATED HYDROCARBONS (9 h)
Alkyl halides: Nucleophilic substitution reactions — SN1 and SN2 mechanisms with energy
profile diagrams, Comparison of SN1 and SN2 reactions.

Aryl halides: Nucleophilic aromatic substitution, relative reactivity of alkyl, allyl, vinyl, benzyl

and aryl halides towards nucleophilic substitution reactions.

UNIT-2: ALCOHOLS AND PHENOLS (9 h)
Alcohols: Preparation of 1°, 2°, 3%alcohols from Grignard’s reagent, Chemical properties:
substitution of —OH by using PCls, PCl3, SOCI; and HX / ZnClz, Oxidation of alcohols with PCC
and PDC, Pinacol-Pinacolone rearrangement with mechanism.

Phenols: Preparation from diazonium sait, Reimer-Tiemann and Koibe—-Schmidt reaction with

mechanism.
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OMPOUNDS (9 h)
Preparation from acid chlorides, Nuclcophilic addition reactions with HCN, and alcohols,
addition-elimination reactions with hydroxylamine, hydrazine, phenyl hydrazine, 2,4-DNP, semi-
carbazide, Oxidation with KMnOQOa, Clemmensen reduction, Wolf~Kishner reduction.



