B.Sc., CHEMISTRY (UG) COURSE STRUCTURE UNDER CBCS ATTERN
(For the Candidates admitted from (2019-2020 onwais)

Sem Title of the Course H/| Credit | Internal| External Total
w
Part-l | LC-I Language Course-I Tamil 6 3 25 79 100
Part-1l | ELC-I English Language Course-| 6 3 25 78 001
Part-1ll | CC-I General Chemistry — | 5 4 25 75 100
| CC-Il Volumetric Analysis Practical— | 3 - - - -
AC-l Mathematics — | 5 25 75 10(
AC-Il Mathematics — Il 5 25 75 100
Part-IV | VE Value Education 2 2 25 75 100
32 20 600
Part-1 | LC-Il Language Course-Il Tamil 6 3 25 75 100
Part-1l | ELC-II English Language Course-Il G 3 25 75 100
Part-1ll | CC-lll General Chemistry — II 4 25 75 ao
CC-Il Volumetric Analysis Practical-I 3 4 40 60 ao
I AC-lIl Mathematics — Il 5 4 25 75 100
Part-IV | SKBC-I Material Chemistry and 2 2 25 75 100
Nanotechnology
Part-IV | EVS Environmental Studies 2 2 25 75 100
28 22 700
Part-1 | LC-lll Language Course-Ill Tamil 6 3 25 75| o
Part-Il | ELC-1ll English Language Course-ll| g 3 25| 75 100
Il ["Part-Ill | CC-IV General Chemistry — i 5 5 25 75 100
CC-V Inorganic Microscale Qualitative 3 - - - -
Analysis — Practical Il
AC-1V Physics —I 5 4 25 75 100
AC-V Practical-I 3 - - - -
Part-IV | SKBC-II Chemistry of consumer 2 2 25 75 100
products
Part-IV | Gender Studies - 1 - 100 100
Total 30 18 600




Part-l | LC-IV Language Course-1V Tamil 6 3 25 75 100
Part-1l | ELC-IV English Language Course-IV G 3 25 75 100
IV | Part-lll | CC-VI General Chemistry — IV 5 5 25 75 100
CC-VII Inorganic Microscale Qualitative 3 4 40 60 100
Analysis — Practical I
AC-V Physics —Allied practical Il 3 4 40 60 100
AV-VI Allied Physics — I 5 4 25 75 100
Part-IV | NMEC-I Agricultural Science 2 2 25 100 100
Part-1V | SS Soft skill - 2 25 75 100
30 27 800
Part-1ll | CC-VIII Inorganic Chemistry — | 6 5 25 75| 100
\% CC-IX Organic Chemistry — | 6 5 25 75 100
CC-X Physical chemistry — | 5 5 25 75 100
CC-XI Gravimetric Analysis & Organic 3 - - - -
compound analysis
CC-XII Physical chemistry experiment | 3 - - - -
Organic preparation — Lab
Part-1ll | EC-I Analytical chemistry 5 5 25 75 100
Part-1V | NMEC-II Dairy Chemistry 2 2 25 75 10(
30 22 500
Part-1ll | CC-XIII Inorganic Chemistry — I 6 5 25 75| 100
VI CC-XIV Organic Chemistry — Il 6 5 25 75 100
CC-XI Gravimetric analysis & Organic | 3 5 40 60 100
compound analysis
CC-XII Physical chemistry experiment & 3 5 40 60 100
Organic preparation — Lab
EC-II Electrochemistry and Molecular | 6 5 25 75 100
Spectroscopy
EC-1Il Molecular Dynamics 6 5 25 75 100
Part-IV - 1 - - 100
30 31 700
180 | 140 4000
Part-1V | CC Comprehensive Course - - 100




Course code & Title CC-1- General Chemistry-I

| year Chemistry Semester -I Credits: 4 Hrs/Wk:5

UNIT 1: Electronic Structure and Periodic Properties

11

1.2

Electronic configuration:
Quantum numbers and their significance — dualureatof electron. Principles

governing the occupancy of electrons in variousngua levels-Pauli’'s exclusion
principle, Hund’s rule, Aufbau principle, Heisengemcertainty principle, stability of
half-filled and fully filled orbitals — inert paeffect.

Periodic Properties

Size of atoms and ions — atomic radii, ionic iraclbvalent radii - Periodic law and
arrangement of elements in the periodic table.izkiron potentials, electron affinity
and electronegativity along periods and groupsuliRgs and Mullikan’s scales of

electronegativity.

UNIT 2: Chemical bonding

2.1

2.2

2.3

lonic bonding-ionic crystal, NaCl and CsCl struefurattice energy and Born Haber
cycle, Polarizing power and polarizability-Partialic character fromelectronegativity
— Transition from ionic to covalent characterandifa rule-

applications of Fajan’s rule.

VSEPR theory — shapes of inorganic molecule (Be®F;, SiClk, PCE, Sk, IF,
NHs, HO and Xek).

MO theory: LCAO method-types of molecular orbitals- -and 38-MOs;
combination of atomic orbitals to give andi-MOs and their schematic illustration;
gualitative MO energy level diagram of homo- andehadiatomic molecules-
H2,He2,He22+, O;,Ny, K, CO, NO bond order and stability of molecules.

2.4 Hydrogen bonding — its nature, types, effect onpprbes. Intermolecular forces —

London forces.
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UNIT 3: Nomenclature, Classification and Basic Properties

3.1 IUPAC nomenclature, Classification of organic compads, Hybridization (Methane,
Ethane, Ethylene and acetylene).
3.2Cleavage of bonds: homolytic and heterolytic clg@g Stability of

reactionintermediates, carbocation, carbanion feg&radicals.
3.3  Aromaticity and resonance structures, Huckel's.rule

3.4  Inductive, Inductomeric, Electromeric, MesomericgsBnance, Hyper conjugation
and steric effects.

UNIT 4: Alkanes and Cycloalkanes

4.1 Preparation of alkanesWurtz reaction, reduction or hydrogenation of abk®n
Corey- House method, petroleum refining.

4.2 Reactions: Mechanism of halogenation, free radical substitytisulphonation,
nitration, oxidation, cracking and aromatization.

4.3 Cycloalkanes: Preparation using Wurtz reaction, Dieckmann’s raigsure and
reduction of aromatic hydrocarbons. Mechanism dissitution and ring-opening
reactions.

4.4 Baeyer’s strain theory and theory of strain lesgsi

UNIT 5: Gaseous State
5.1 The perfect gas equation of state — Boyle's lawar@ls’s law and Avogadro’s

principle. Derivation of ideal gas equation.

5.2 Real gas equation —critical temperature — compradsictor —Vander Waals equation
of state- Boyle temperature - joule —Thomson effertde refrigerator.

5.3 Molecular velocities-Root mean square, average randt probable velocities-Max
well-Boltzmann distribution of molecular velocitig®No derivation).— collision

number and mean free path — collision diameter.
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Course code & Title CC-2*- VOLUMETRIC ANALYSIS

| Year Chemistry Semester - | & Il Credits: 4 Hrs/WKk: 3

I. Acidimetry — Alkalimetry
1. Estimation of Hydrochloric acid

2. Estimation of Sodium hydroxide

II. Permanganimetry
3. Estimation of Ferrous iron in Mohr’s salt

4. Estimation of Oxalic acid
5. Estimation of calcium
6. Estimation of sodium Nitrite

[ll. Dichrometry
7. Estimation of Ferrous iron

8. Estimation of Ferric iron — by using both interrahd external indicators
(Demonstration Experiment)
9. Estimation of Potassium chlorate
IV. lodo and lodimetry

10. Estimation of copper
11.Estimation of potassium permanganate

12.Estimation of arsenious oxide
V. Complexometry

13.Estimation of Mg using EDTA.

14.Estimation of Ca using EDTA
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Course code & Title CC-3- General Chemistry-Il

[l BSc., Chemistry Semester - | Credits: 4 Hrs/Wk: 4

UNIT I: Principles of titration and Halogen family

11

1.2

13

Basic requirement of a titration reaction — staddaolutions — primary and secondary
standards — types of titrimetric reactions — retiioations — precipitation titrations.
Oxidation and reduction reactions — oxidation numbencept, balancing redox
equations by oxidation number method and ion edeatnethod — equivalent weight of
oxidizing and reducing agents.

Halogens family — Oxides and Oxyacids of halogeestimation of available chlorine
in bleaching powder — Interhalogen compounds —gregon, properties and uses. —
Pseudohalogens — preparation, properties and dseganogen and thiocynogens —

chemistry of Astatine

UNIT II: Alkenes

1.1.

1.2.

1.3.

Alkenes General methods of preparations, dehydrogenatiehydrohalogenation,

dehydration - Mechanism of electrophilic and fresdical addition, addition of

hydrogen, halogen, hydrogen halide (Markownikoffgle), hydrogen bromide

(peroxide effect), sulphuric acid, water, hydroltioma ozonolysis, dihydroxylation

with KMnQy,, allylic bromination by NBS.

DienesTypes of dienes (conjugated, isolated and cumwatiienes)-Stability and

chemical reactivity of 1,2 and 1,4 —additions. ®wsis of dienes - 1,3-butadiene,
Isoprene and chloroprene.

2.3. Kinetic and Thermodynamiccontrols of a reacti®iels-Alder reactions.

UNIT III: Alkynes and Homocyclic Aromatic Hydrocarb ons


HP
Highlight

HP
Highlight


1.1.

1.2.
1.3.

Alkynes: Preparations - Acidity of alkynes- formation o€egylides- additionof
water with HgSQ@ catalyst, hydrogen halides and halogens, oxidatamonolysis
and hydroboration/oxidation.

Benzene:Extraction, industrial and laboratory preparatigngification.

Properties:  Electrophilic  substitution  reactions, Nitration, ulghonation,
halogenation, Friedel Crafts alkylation and acglati with mechanisms.
Disubstitution reactions aromatic compounds, oatoh and reactivity.

UNIT: IV Colloidal and Liquid States

1.1.

1.2
1.3.

Colloidal state: True solution and colloids — types of colloids pegtion, coagulation
- (Applications — reverse osmosis — desalinationsed water — dialysis — delta
formation — artificial rain — clarification of watéaddition of polyvalent electrolytes),
detergent action of soap — sewage disposal —ellttprecipitator.

Liquid state — Liquid crystal —classification, structure, prajees and applications.
Gelsand Emulsions.

UNIT-V-Electrical and Magnetic Properties of Molecues

5.1

5.2

5.3

Induced dipole moment — polarisability polarizatioha molecule in an
electric field — Clausius — Mosotti equation aneébe equation (derivation not
required) — measurement of dipole moment for mdésc — vapour temperature
method, dilute solutionmethod.Bond moments-bondleang dipole moment and
molecular structure (CONH;CCl, and o,m and p-dichlorobenzene)

Magnetic permeability, magnetic flux, density(B)agmetic field
intensity(H), magnetic susceptibility, magneticmarm@M), Diamagnetism,
Paramagnetism, Ferromagnetism — anti ferromagnetism

(Vieasurementsiofimagneticiisusceptibility — Gouy wethumber of
unpaired
electrons-spin only value for magnetic moment -iapfion to structural problems of
K3[Fe(CN)], Ka[Fe(CN)] and [Ni(CO}].
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Course code & Title | Skill Based Subject | -Material Chemistry and Nanoechnology

| B.Sc., Chemistry Semester — |l Credits : 2 Hrs/Wk 2

UNIT I: IONIC CONDUCTIVITY AND SOLID ELECTROLYTES:

1.2 Types of ionic crystals — alkali halides — silvdrlaride-alkali earth fluoride—simple
stoichiometric oxides. Types of ionic conductordialide ion conductors — oxide ion
conductors — solid electrolyte S applicationsanioselectrolytes .

2.2 Electrochemical cell — principleSEBaleliesneesanauencels
UNIT II: MAGNETIC MATERIALS

1.1 Introduction — types of magnetic materials — diansgm —paramagnetism,
ferromagnetism. Ferrites: Preparation and theifiegions in microwave —floppy disk —
magnetic bibble memory and applications.

1.2 (RSUlatingMViaterials: Classification on the basfstemperature — Blymer insulating
materials and ceramic insulating materials. Fewoffic materials: examples —
applications of ferroelectrics.

UNIT Ill: MODERN ENGINEERING MATERIALS:

1.1. Metallic glasses — introduction —composition, pmgs and applications. Shape
memory alloys: introduction — examples — applicatiof SMA -—advantages and
disadvantages.

1.2fBiMatenials: Introduction —metals and alloys in orbaterials —ceramic
biomaterials,composite biomaterials-polymer biomats.

UNIT IV: NANOPHASE MATERIALS:

1.1. Introduction — techniques for synthesis of Nano sghanaterials —sol-gel synthesis-

(€leciredepasition —inert gas condensation-mechhf@@yiig —properties of Nano

phase materials.
1.2. Applications of Nano phase materials, compositeenies: Introduction ~types.
UNIT V: NANO TECHNOLOGY

5.1 Introduction —importance —various stages of narotelogy —nanotube technology —
nanoparticles.

5.2 Fullerenes-nanodendrimers —nanopore channelssfidmd scaffolds — CVD dismond

technology —FCVA technology and its applicatiONSablimaging technioues.
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Course code & Title CC-4 - GENERAL CHEMISTRY- IlI

[l B.Sc., Chemistry Semester - |l Credits : 5 HrsiWk : 5

UNIT 1: Chemistry of S-Block Elements

11

1.2

13

Position of Hydrogen in the Periodic Table, atorhidrogen, nascent hydrogen,
occluded hydrogen, uses of hydrogen — General ctaaistics of s-block elements —
generalcharacteristics of IA group elements — Diadjaelationship between Li and
Mg.

Extraction of Lithium, Sodium -—physical and chenhicproperties — uses.
Preparationof
NaOH and NgCO; (Laboratory and Industrial methods) — propertiegsl aises.
Extraction of potassium — properties and uses.n@tey of KOH, KBr and KI.

General characteristics of Elements of Group lldiagonal relationship between Be
and Al — Extraction of Mg — physical and chemicabgerties — uses — chemistry of
some compounds of Mg, MgeMgCO;, MgCl,, Mg(NH,)PO, 6H,O. Extraction of

calcium — physical and chemical properties — uses.

UNIT II: P-Block Elements - Boron and Carbon and Nirogen Families

2.1

2.2

2.3

General characterization of p-block elements — g@raharacteristics of GroupllA —
diagonal relationship between B and Si. Extract@nBoran and Aluminium —
physical and chemical properties and uses. Chgrmo$tsome compounds of Boron
and Aluminium Boric acid, Borax,, Diboran, Borontride, ALOs;, AICl;, Alum —
Alloys of aluminium.

General characteristics of elements of Group I\DAfference of carbon and silicon —
allotropic forms of carbon-Chemistry of charcoalhemistry of oxides of carbon (CO
and CQ) — uses of C@in fire extinguishers. Manufacture of glass pey of glass —
extraction of Lead — physical and chemical propsr# uses — Lead pigments.
General characteristics of elements of VA groupe-unique features of nitrogen from
the rest of the family — preparation of Nitrogephysical and chemical properties of
Nitrogen — uses. Industrial preparation of ammopiysical and chemical properties —

uses. Chemistry of some compounds of Nitrogen, &Bide, Hydroxylamine,
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Hydrazoic acid. Physical and chemical propertieses-chemistry of PHPCE, PCE,
POCE, P,Os and oxyacids of phosphorous.

UNIT III: Alkyl halides

11

1.2

13

Alkyle halides, Haloalkanes and Haloalkenes — Grignreagents and their synthetic
Uses - Aliphatic Nucleophilic substitutions, §N6N> and SN reactions mechanism.
Effect of solvents, leaving groups, nucleophiled atmucture of substrate.

Elimination reactions — Hofmann and Satyzeff's éhations. Mechanism of E1 and
E2 reactions. — Relative reactivity of ethyl, vingllyl, aryl and benzyl halides.

Aromatic hydrocarbons —structure, stability of beme ring, resonance in benzene and
electron cloud in benzene — Aromaticity, Huckelisler and examples. Benzene,
Naphthalene, Anthracene, Furan, Pyrrole, thioplaemkepyridine.

11

1.2

13

Electrophilic substitution in aromatic compound§&eneral mechanism of
electrophillic substitution reactions. Effect afbstituents, activating and deactivating
groups, orientation.

Nitration, sulphonation, halogenation, friedel-gsaf alkylation and
acylation reactions. Nuclear and side chain halatjen - Polynuclear Hydrocarbons
— Naphthalene and Anthracene — isolation, propsestiricture and uses.

Aromatic nucleophilic substitution — Benzene mecasimnand intermediate

complex formation mechanism. Effect of substitgent reactivity.

UNIT-V: Introduction to group theory.

5.1.

5.2.

Group theory and its applications — Definition obgp, class, subgroup, abelian and
multiplication table- Symmetry elements- symmetpg@tions.
Point group - point group of simple molecules,E0,,H,O,NH;,BF;,CsHs and CH).
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Course code & Title | (CC-5-Practical-ll-Inorganic Micro Scale Qualitative

Analysis

Il B.Sc., Chemistry Semester: Il & IV Credits:4 Hr s/Wk:3

1. Analysis of simple and acid radical: carbonateplsidle, sulphate, chloride, bromide,
iodide, nitrate.

2. Analysis of interfering radicals: fluoride, oxalatéorate, phosphate and their
elimination.

3. Analysis of basic radicals (group wise)-lead, copfpésmuth, cadmium, antimony,
iron, aluminum, zinc, manganese, nickel, cobalt|cige, strontium, barium,
magnesium, ammonium.

4. Analysis of mixture containing two cations and asioof which one will be
interfering anion.

5. Demonstration experiments:

i) Determination of calcium, magnesium, iron, sulphatdoride, &carbonate water.

ii) Detection of potassium, sodium, nitrate, chloridd ahosphate in soil.
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Course code & Title Skill Based Subject Il — Chemistry of consumer
products

Il B.Sc., Chemistry Semester - Il Credits : 2 HrsWk : 2

1.1. (Manufactlfing process — composition and uses etganatches.

1.2. Agarbathis, naphthalene balls, wax candles, shdshpawnriting/ fountain pen ink,

chalk crayons and gum paste.

1.1. Soaps - introduction — types — hot process — bptohess — continuous process —
‘manufacture of soap by continuous process.
1.2. Toilet and transparent soaps, laundry soaps ‘@l used in soaps — cleaning action
of soaps.
Unit lll: Paints and varnishes

1.1. Paints: Introduction — manufacture — setting of gaent. Pigments: Definition —
classification.

3.2 Varnishes: Introduction — types — manufacture vesats and thinner — paint and
varnish industry in India.

Unit IV: Detergents

1.1. Detergents: Introduction — principal groups of $wtic detergents — classification of
surface active agents — biodegradability of sudiaist — anionic detergents — oxo
process

1.2. Alfol process — Welsh process — cationic detergents

Unit V: Shave lotion and shampoo

5.1. Shave lotion: Introduction — factors for growth stiave lotion industries — uses —
Formulation with process.

5.2 Hair shampoo: Introduction — properties — uses application — raw materials —
types— protein and egg shampoo, herbal shampamwitshampoo, anti-dandruff
shampoo@Manufactifing process — flow sheet.

Text Books:

1. B.K.Sharma, Industrial Chemistry, Goel Publishingude, 6th edition, 1994.
2. P.K.Chattopadhyay, Modern Technology of Soapgteents and Toiletries,
2"%dition, 2005.
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Course code & Title CC-6 - GENERAL CHEMISTRY- IV

Il B.Sc., Chemistry Semester - IV Credits : 5 Hrs/\WK : 5

UNIT 1: Chemistry of P-Block elements O, X and Nol# Gas Families
1.1 Anomalous behavior of oxygen — paramagnetic natofeoxygen, preparation,

1.2

13

properties, structure and uses of oxyacids of SulpiClassification of oxides based on
their chemical behavior — acidic oxide — amphoteoxxide and neutral oxides.
Classification of oxides, peroxides, super oxiaksxides. Chemistry of selenium and
Tellurium.

General characteristics of halogen with refererfcel@ctronegativity, electron affinity,
oxidation states and oxidizing power. Peculiasite# fluorine. Hydrides, oxides and
oxoacids of halogens. Inter halogen compoundspseddo halogens — basic nature of
iodine.

Nobel gases: Position of periodic table — isolatistom atmosphere — General
characteristics — structure and shape of xenon oamgs — Xek, Sek, XeGOsand

XeOF, — uses of noble gases.

UNIT II: Inner Transition elements

1.1.

1.2.

1.3.

Lanthanides — occurrence — general study of lamdlean involving electronic
configuration, oxidation states, magnetic propertend complexation behavior —
Lanthanides separation by ion exchange and somenaction methods — Lanthanide
contraction.

Actinides — occurrence — electronic configuratioxidation states, magnetic properties
and complexation behavior — comparison of lanthesi@hd actinides and their position
intheperiodic table.

Elements with atomic number 104 and 105. Premaratéind their position in the
periodic table — Chemistry of Thorium and Uraniunoceurrence, ore, extraction and

uses

UNIT llI: Hydroxy Derivatives

11

Aliphatic alcohols: Preparation by hydroborationidation, Reduction of carbonyl

compounds, epoxidation, and Grignard synthesis.
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1.2 Reactions with reference to C-OH bond cleavage @ftd bond cleavage, iodoform
test.

1.3 Phenols: Nomenclature, physical properties, hydrdgending.

1.4 Preparation: Industrial source, preparation froazdhium salts and sulphonic acids.

1.5 Reactions: acidity, ether formation, ester formatimechanism of ring substitution,
nitration, sulphonation, halogenation, Friedel-€safreaction, nitration, coupling
reactions, Kolbe's reaction and Riemer-Tiemen ieact

UNIT —IV Chemical Kinetics

1.1 Definition — concentration versus time curves teedmine rate — rate laws for zero,
first, second and third order reactions — rate &oris- units of rate constants — order
and molecularity — derivation of expressions faereonstants for zero, first, second
and third order reactions (same concentration) l--hdife period pseudo first order
reaction, methods of determination of order of tieas integration, graphical, half-life
and Ostwald’s isolation methods.

1.2 Temperature dependence of reaction rates — Arregmamameters and calculations —
Theories of reaction rates-simple collision theory limitations ARRT -
thermodynamics derivation of rate constant.

1.3 Steady state approximation-Lindemann’s hypotheisisionolecular reactions.

UNIT V: Catalysis

5.1 Homogeneous catalysitntermediate complex and adsorption theories — Fypk
catalyst. Promotors and poisonReactions in gases and in solutions (Acid, bask an
Wilkinson’s catalysts).

5.2 Enzyme catalysis -mechanism — factors affecting enzyme catalysischMis Menton
equation.

5.3 Heterogeneous catalysisLangmuir adsorption isotherm. Its application t@tsly,
strongly, and moderately adsorbed systems. Thebhet@rogeneous catalysis on the

basis of Langmuir adsorption —Uni- and bimolecwésarctions on solid surfaces.


HP
Highlight


Course code & Title NMEC- | Agricultural Science

Il B.Sc., Chemistry Semester - IV Credits : 2 Hrs/\W : 2

Unit-l:  Soil formation.

1.1. Origin of earth-Geological formation of Ingiail forming rocks and minerals.
Classification —Weathering of ricks and erais-processes of weathering and factors
affecting them.

1.2 .Soil formation-factors of soil formation sddrming processes-profile development-
Definition of soil-soil composition.

Unit-Il:  Properties of soil.

2.1. Soil chemical properties-soil colloids-inangacolloids-clay minerals-Amorphous —lon
exchange reactions-Organic colloids-sahaic matter-Decomposition.

2.2. Humus formation-significance on soil fertiligoil reaction-Biological properties of soil-
Nutrient availability.

Unit-lll: Fertilizers.

3.1. Fertilizer-Definition-Fertilizer recommendatiobased on soil testing-Nitrogenous
fertilizer-Effect of nitrogen on plant grttwand development.

3.2. Phosphate fertilizer. Effect of phosphorousptant growth and development-functions
of potassium on plant growth-Mixed fertilizéicro nutrients and their role in plant life.

Unit-1V:  Pest management and control.

4.1. Pesticides-Formulations- Emulsifiable concaetr water miscible liquids, wet table
powders, dusts, granules.

4.2. classification of pesticide-mode of actiora@tteristics-uses- impact of pesticides on

environment-safety measures in the analysishandling of pesticides.

Unit-V: Fungicides and herbicides.

5.1. Fungicide-Inorganic-sulphur  compounds-Orgdiitiocarbamates.  Herbicides-
Inorganic herbicides-Arsenic compounds.

5.2. Cyanamide-Cyanides-chorates and sulphamategan{® herbicides and nitro
compounds
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Course code & Title CC-7- INORGAMIC CHEMISTRY-I

[Il B.Sc., Chemistry Semester - V Credits :5 Hrs/Wk: 6

UNIT -I Coordination Chemistry-I

1.1 Definition of the terms-Classification of ligandssienclature of mononuclear and
polynuclear complexes-chelating ligands and chelagdfect - Co-ordination
Number and stereochemistry of complexes.

1.2 Werner's theory- - Sidgwick's theory-Effective AtaarNumber concept.

1.3 Isomerism in  complexes-Structural Isomerism—typesStereoisomerism
Geometrical isomerism in 4 and 6 coordinated corgseOptical isomerism in 4-
and 6-coordinated complexes-

UNIT-1l Coordination Chemistry-II

2.1 Theories of bonding in complexes-Valence Bond Thdwstulates -
Hybridization and geometries of complexes-Outeritatband inner orbital
octahedral complexes. Square planar and tetrahednaplexes-V.B. Theory and
magnetic properties of complexes-limitations of VIBeory.

2.2 Crystal Field Theory-postulates-d-orbital splitting octahedral, tetrahedral and
square planar complexes-strong and weak ligandst®gbemical series-High
spin and low spin complexes-C.F. Theory and magretperties of complexes-
Crystal Field Stabilization Energy (CFSE) and isesrCalculation of CFSE values
ofd to d° Octahedral and Tetrahedral complexes- C.F thaady colour of

complexes-limitations of C.F. theory-comparisonwestn VBT and CFT.

UNIT-IIl Reaction Mechanism and Application ofComplexes

3.1 Substitution reactions in square planar complexaesid Effect-uses of Trans
effect-Theories of Trans effect-polarization theandn-bonding theory.

3.2 A brief outline of thermodynamic and kinetic stalil of metal complexes,
stepwise and overall stability constants, factéiiecéing the stability of complexes,
chelate effect.

3.3 Application of coordination compounds in Qualitatiand Quantitative analysis-
separation of Copper and Cadmium ions, Cobalt ackeNions- Identification of
Cu, Fe, and Ni. .
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3.4 EDTA and its applicationsihiardnessiofwaterseqtiesterisation.

UNIT IV: Transition Elements

1.1 Occurrence of transition metals - important usesasfsition metals and
their alloys, toxicity of Cd and Hg.

1.2 Metallurgy of Ti, V, W, Cr. Interstitial compoundsitrides, carbides, hydrides,
borides of Ti, V, Cr, W, U and their industrialass

1.3 Biological importance of transition metals: bioloai roles of Cr, Mo, Mn, Fe, Co,
Cu, and Zn (mention of metal containing proteind anzymes and their biological

roles).

1.1 (FGSSIlfE€ls - varieties of coal and petroleumtrgdeum refineries in India- fuel gases -
calorific value - composition and preparation otevagas, semi water gas, carbureted

water gas, producer gas, natural gas, LPG and sioga

1.2 (SafeymatchesfireworksIanaiexplesives - manufadg details paints and varnishes -
manufacture and uses. Effluents and their treatfiiBfepcementiiannenmoistille ry
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Course code & Title CC-8- ORGANIC CHEMISTRY-I

[l B.Sc., Chemistry | Semester - V Credits: 5 Hrs/Wk: 6

UNIT I: STEREOCHEMISTRY-I

1.1 Stereoisomerism — Definition — Types - classifioatiinto optical and geometrical
isomerism.

1.2 Optical isomerism — optical activity — optical amsgecific rotation — Criteria for
optical activity. Asymmetric center — chirality Achiral molecule — Meaning of (+)
and (-). D and L notation — Elements of symmetrgnantiomers, diastereomers,
enatiomeric excess — Recemization — (by substitudiod tautomerism), Resolution —
Methods of Resolution (Mechanical separation biadbal and Conversion to
diastereoisomers), Asymmetric synthesis — Partidl Absolute asymmetric synthesis.
Walden inversion.

1.3 Notations for optical isomers — Cahn-Ingold — Pgetoles — R-S notations for optical
isomers with one asymmetric carbon. Optical agtiit compounds containing no
asymmetric carbon — Biphenyl, Allenes and spiran@ptical activity of symmetric

(meso tartaric acid), asymmetric system (Lactid)aci
UNIT Il: STEREOCHEMISTRY- I

2.1. Conformational isomerism — conformers, dihkdamgle - torsional strain —
Conformational analysis of Ethane and rebat, conformers of cyclohexane (chair,
boat and skew form), axial — equatorial positand their inter conversion, conformers

mono and disubstituted cyclohexanes, 1,21aBdhteractions.

2.2. Geometrical isomerism — Cis-trans, Syn-Antid aB-Z notations — Geometrical
isomerism in Maleic and Fumaric acids amdimsymmetrical Ketoximes — Methods of
distinguishing geometrical isomers (Dipole oment, Dehydration, Heat of

hydrogenation, cyclization)

UNIT — [ll: REACTIONS OF CARBONYL COMPOUND
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1.1 Carbonyl polarization — Reactivity of carbonyl gpou

1.2 Mechanisms of Aldol, Perkin, Knoevenagal and Bemzmndensation, Mechanisms of
Claisen and Cannizaro reactions.

1.3 Mechanism of Reduction (Sodium borohydride, Lithivsmtuminium Hydride and
Wolf Kishner reductions, Birch reduction)

1.4 Photo chemistry of carbony compounds — Norristard Norrish — |l types.
UNIT — IV: ACIDS AND ACIDS DERIVATIVES

4.1 lonization of carboxylic acids — acidity constantcemparison of acid strengths of
substituted haloacids — avid strength of substitienzoic acids = Hammett equation.

4.2 Dicarboxylic acids — preparation and propertiexdlic acid, malonic acid, succinic
acid, unsaturated dicarboxylic acids — Maleic adwdmaric acid — preparation —
properties and uses.

4.3 Malonic and Acetoacetic ester — characteristiceattive methylene group — synthetic
uses of acetoacetic ester.

4.4 Tautomerism — Definition — Keto enol tautomerisnefitification, acid and base
catalysed interconversion mechanism) Amido-imdid &titro, Acinitro tautomerism

(interconversions alone).
UNIT -V: HETEROCYCLIC COMPOUNDS

5.1. Polynuclear hydrocarbons-Naphthalene, anthracenel @henanthrane-Isolation,
properties and uses.

5.2. Heterocyclic compounds-Aromatic Characteristics béterocyclic compounds.
Preparation, properties and uses of Furan, pyante Thiophene. Structure, synthesis
and reactions of pyridine and piperidine.

5.3. ([Synthesis'and reactions of Quindline, Isoquinotind indole with special references to

Skraup, Bischler- Napieralski and Fischer - Indsyathesis
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Course code & Title CC-9- PHYSICAL CHEMISTRY-I

[ll B.Sc., Chemistry Semester -V Credits: 5 Hrs/Wk 5

Unit-l:  First law of thermodynamics.

1.1 Definition of system, surrounding, isolated, closedpen, homogeneous and
heterogeneous system. State of a system -—extermiek intensive properties.
Thermodynamics process-Cyclic, Reversible, Irrabés isothermal and adiabatic
process. Difference between reversible and irréversprocess-state and path
functions. Concept of work and heat. Work of expamat constant pressure and free
expansion.

1.2 The Zeroth law and first law of thermodynamics testgents. Definition of internal
energy enthalpy and heat capacity —Relation betvgeand G-calculation of W,Q,
dE, dH for expansion of ideal gas under reversggéermal and adiabatic conditions.

1.3 Joule’s law-Joule-Thomson effeqt; + and its relation with thermodynamic quantities
and inversion temperature — temperature depend#nek Kirchoff's equation.

Unit-ll:  Second law of the thermodynamics:

1.1 Need for the Il - law — Different statements — Heagine — Carnot’s cycle and its
efficiency — Carnot’s thermodynamic scale of terapare.

1.2 Concept of entropy — entropy as a state functi@mtropy as a function of P, V& T-
Entropy change in phase changes — Entropy of mixirentropy as a criterion of
spontaneous and equilibrium processes in isolatse s.

1.3 Gibbs (G) and Helmholtz (A) function - A and G eariteria for thermodynamic
equilibrium and spontaneity Variation of A andG with P,V and T.- Gibbs —
Helmholtz equation and its applications- Maxwelliglations. Thermodynamic

equations of state.

Unit-lll:  Applications of Il -Law of thermodynami cs & Third law:

1.1 Equilibrium constant and free energy change — Rmadsotherm — vant Hoff's

equation — van’t Hoff’s isochors — clapeyron an@ssius — Clapeyron equation and


HP
Highlight

HP
Highlight


1.2

1.3

applications. Thermodynamic interpretation of Lea€tier's principle (concentration,
temperature, pressure and addition inert gases.

Equilibrium between different phases — System oiade composition — Partial molar
guantities — Chemical potential in an ideal mixtdr&ibb’s — Duhem equation

Need for the lll- law — Nernst heat theorem — Eatibn of absolute entropy form heat
capacity data — Exception to the third law (Ortlewgphydrogen and GOnly).

Unit-IV: Phase equilibria.

11

1.2

1.3

Meaning of the terms — Phase, component and deagfréeedom — Derivation of
Gibb’s phase rule — equilibrium in one componestems — Water and sulphur.
Phase equilibrium of two component systems — Sdligid equilibria — simple
eutectic systems Bi-Cd and Pb-Ag system. Desila&ds of lead.

Compound formation with congruent melting point @dg) and incongruent melting
points (Na-K), NaCl — water system — freezing migti— Gas-Solid equilibria —

(CuSQ- H;O system) — Efflorescence and Deliquescence.

Unit-V: (SOIUIGRS)

5.1

5.2
5.3

Henry's law and its limitations. Activity activitgo-efficient in liquids. Duhem —
Margule’s equation and its application to fractibwigstillation of binary miscible
liquids — Azeotropes (HCI-$D system).

Partially miscible liquid pairs, Phenol — Waterjelhylamine — water system.
Immiscible liquid pairs — Principles and applicatiof steam distillation — Nernst

distribution law — Derivation and applications.
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CC-10-PRACTICAL-III-GRAVIMETRIC AND
Course code & Title ORGANIC ANALYSIS

[ll B.sc., Chemistry | Semester -V & IV Credits : 5 Hrs/Wk : 3

GRAVIMETRIC ANALYSIS

Estimation of calcium as calcium Oxalate monohyarat
Estimation of barium as barium sulphate.

Estimation of barium as barium Chromate.

Estimation of lead as lead sulphate.

Estimation of lead as lead Chromate.

Estimation of magnesium as magnesium oxinate.

Characterization of organic compoundsthmsir functional groups and conformation
by preparation of derivatives.

A e

Demonstration experiment.
Extraction of Rose oil from Rose (soxhlet extrac}io

UV visible spectrum — simple compound analysis
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Course code & Title |  CC-11-PHYSICAL CHEMISTRY EXPERIMENTS
AND ORGAMIC PREPARATIONS

[l B.Sc., Chemistry Semester - IV &V Credits : 5 Hrs/Wk: 3

PHYSICAL CHEMISTRY EXPERIMENT :

1. Distribution law:

Partition co-efficient of lodine between carbotmdechloride and water.

Acid catalyzedhydrolysis of an ester (Methyl ateetar Ethyl acetate).
3. Molecular weight:

Rast’s method: Naphthalene, m- dinitro benzenedgptienyl as solvents.

4. Heterogeneous equilibrium:

a) Critical solution temperature of phenol-watesteyn —effect of impurity
(2%NaCl or2%Succinic acid solutions)
b) Simple eutectic systems: Naphthalene- Biphddghhthalene- Diphenylamine.

a) Determination of transition temperature: (sodiunetate, sodium thiosulphate,
SrCh.6H,O and MnC}.4H,0)

5. Electro chemistry:

a)Conductivity:(l) Cell constant(ll)Equivalent camttivity(Ill)Conductometric Titrations
A) Strong Acid Vs Strong base

B) Weak Acid Vs Strong base

b) Potentiometry: (1) PDetermination (2) Potentiometic titrations (Acicid® and Redox
titrations)

Preparation involving oxidation, reduction, hygsis, Nitration, sulphonation,
halogenations and diazotisation.
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Course code & Title ELECTIVE-I-ANALYTICAL CHEMISTRY

[Il B.Sc., Chemistry | Semester—V Credits : 5 Hrs/Wk: 5

UNIT-I: LABORTORY HYGIENE AND SAFETY:

1.1 (Storage and handling of chemicals- Corrosive, flale, explosive, poisonous,
carcinogenic and toxic chemicals.

1.2 First Aid Technigues:Acid in eye, alkali in eye, acid burns, alkali bsiyrbromine
burns, poisoning, inhalation of toxic vapours, loyiglasses and burns.

1.3 'Data AnalysisErrors in chemical analysis — Types of errors. Deieate errors,
personal errors, instrumental errors, correctiordeferminate errors- indeterminate
errors. Precision, accuracy and rejection of dsignificant figures —Mean — Mean

deviation and standard deviation. Curve fitting,tMml of least squares.
UNIT-Il: SEPARATION TECHNIQUES:

1.1 Precipitation — principle — solvent Extraction —rfiouous extraction and soxhlet
extractor.

1.2 (Chromatography: Chromatography — Types — General principles ins@lvin
adsorption, partition and ion exchange, paper tlager, column, gas liquid
chromatography, Electro chromatography.

1.3 Purification techniques: Desiccants, Vacuum drying, distillation — fractibna
distillation, steam distillation, Azeotropic digation, Crystallization and sublimation —

principles and techniques.

UNIT-IIl: THERMOANALYTICAL METHODS:

1.1 (Thermogravimetric "analysis and differential thermahalysis — principle and

instrumentation. Characteristics of TGA (G&H,0). Factors affectingTGA and
DTA curves.-Thermometric titration of HCI Vs NaOH.

1.2 Gravimetric Analysis: Characteristics of precipitation agent — choic@mcipitants —
specific and selective precipitant. Condition oédpitation. Types of precipitates —
Purity of Precipitates. Co-precipitation and posedipitation. Precipitation from

homogeneous solution.
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1.3 Digestion and washing of precipitate. Ignition bé tprecipitate. Use of sequestering

agents. Electro gravimetric Analysis and polarofyap
UNIT-IV: COLORIMETRIC ANALYSIS:

4.1 Laws of Calorimetry — Instrumentation, Nessler'sd aphotoelectric colorimetric
method — operation and applications. EstimatioNipCu and Fe.

4.2 (TechniquestinKinetics Principles and techniques used to follow the kosewf
ordinary and fast — photo chemical reactions.

4.3 Organic Estimations: Principles and methods to estimate glucose, ascadid,
phenol, aniline, ketone, oils and fats. lodine ealsaponification value, RM value
and acetyl value.

UNIT-V: COMPUTER APPLICATON IN CHEMISTRY:

5.1 The block diagram of a PC — Algorithms and flow ritha
5.2 Introduction to ‘C’- Features of C language — Qimstmark operator — control
statement - switch statement — Go to statemeniopd.o
5.3 Examples of simple chemistry programs.
1. Conversion of Celsius temperature to Kelvin tempeea
2. Application of Beer Lambert Law.
3. Molecular weight from atomic weights.
4. Use of question mark operator — Work of isothermabhdiabatic expansion of
ideal gases.
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Course code & Title NMEC — [I-DAIRY CHEMISTRY

[ll Year other major students | Semester - V Credits: 2 Hrs/Wk : 2

5. Calculation of molecular weights of different orgamcompounds from formulas
and data on atomic weights of C,H,S,0 and halogens.

6. Calculation of molar heat capacity.

7. Calculation of first order rate constant.

8. Calculation on Enthalpy of a reactiobINIT I:

1.1 Milk: General composition of milk.

1.2 Factors affecting the gross composition of milkygibo-Chemical change taking place
in milk due to processing parameters-boilifigiipaatonstelilzatonmand
‘homogenization.

UNIT II:

2.1 Milk lipids-terminology and definitions

2.2 Milk proteins: Physical properties of milk proteiB$ectrical properties and hydration,
solubility. Reaction of milk proteins with formaliagde and ninhydrin.

2.3 Milk carbohydrate-Lactose- Estimation of lactoseniitk.

2.4 Milk vitamins-water and soluble vitamins, effecthaat and light on vitamins

2.5 Ash and mineral matters in milk.

UNIT 11I:

3.1 (CFéams: Definition-composition-chemistry of creaming presegravitational and
centrifugal methods of separation of cream-Facioffiencing cream separation
(Mention the factors only)-Cream neutralizationtifaation of fat in cream.

3.2 Butter: Definition-% composition-manufacture-Estimation faft, acidity, salt and
moisture content-Desi butter.

UNIT IV:

4.1 Milk powder: Definition-need for making powder-drying procegsaying,
drum drying, jet drying and foam drying-principléavolved in each.
Manufacture of whole milk powder by spray dryingeess-keeping quality of
milk powder.

4.2 (lGeleream: Definition-percentage composition-typegyredients needed -

(Manufacitrelenicecreamistabilize rs-e mulsifiers treir role.

UNIT V:

5.1 (Daify Detergents: Definition-characteristicasdificatiorfiNashingnprocedurenimogem
(@Ethed) sterilization-chloramin-T and hypochlostaution.
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Course code & Title CC-12- INORGAMIC CHEMISTRY-II

[l B.Sc., Chemistry | Semester - VI Credits : 5 HrsWk: 6

UNIT-I NUCLEAR CHEMISTRY-I

1.1. Composition of Nucleus, Fundamental particles, earclradius, nuclear massand
nuclear forces operating between the nucleons—Mislointheory- .

1.2. Nuclear stability - N/P ratio, curves, stabilityltse Nuclear binding energy. Mass
defect, packing fraction - simple calculations ilwiog mass defect and B.E per
nucleon, magic numbers - liquid drop model - shedidel.

1.3. Isotopes- Detection and separation. Deviation atoweights from whole number -

isobars, isotones. Isomers.

UNIT - [l NUCLEAR CHEMISTRY-II

1.1 Radioactivity — discovery, detection and measurdegmelVilson Cloud chamber)
radioactive emanations - radioactive series indgdneptunium series - group
displacement law. Units of radioactivity — radibee disintegration-Half life and
average life-Radioactive equilibrium — Numericablplems.

1.2 Nuclear transformation — Nuclear fission and fusiNoclear reactors. Application of
radioactive isotopes-C-14 dating, rock dating —Nroca¢ problems - isotopes as
tracers-
study of reaction mechanism (e.g. ester hydrolygéjio diagnosis and radiotherapy .
Radioactive waste disposal.

1.3 Nuclear reactors-types-common features like fuelgmderators, coolant control

materials, reactor shielding- uses-Nuclear readtohsdia.
UNIT 1ll: METALLIC BONDING

1.1 Metallic state - packing of atoms in metal (BCC,&EICP and Simple cube).
1.2 Theories of metallic bonding - electron gas, Pauénd band theories.
1.3 Structure of alloys - substitutional and interatigolid solutions - Hume Rothery ratio-

crystal defects &iSemiconduciors —Extrinsic andirsic = n-type and p-type,
(ransistors Composition, structure — Applicatiamgliectronic industry.
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UNIT-IV: ORGANOMETALLIC COMPOUNDS-I
4.1. Definition and classification of organometaliompounds on the basis of bond type.
Concept of hapticity of organic ligands.
4.2. Metal carbonyls: 18 electron rule, electron count of mononuclearymuclear and
substituted metal carbonyls of 3d series. e&n methods of preparation (direct
combination, reductive carbonylation, thernaadd photochemical decomposition) of
mono and binuclear carbonyls of 3d series. cBires of mononuclear and binuclear
carbonyls of Cr, Mn, Fe, Co and Ni using VBT.

4.3 (Metal'ions present in biclogical'systems. bsehelating agents in medicine. Iron and
(itSapplicationtin'bie™systeins, Hemoglobin;rage and transfer of iron.

Unit-V- Organometallic Compounds-II

5.1. Zeise’s salt: Preparation and structure, evidences of syneffgcteand comparison of
synergic effect with that in carbonyls.

5.2. Metal Alkyls: Important structural features of methyl lithium t(gemer) and
trialkylaluminium (dimer), concept of mukiotre bonding in these compounds. Role
of triethylaluminium in polymerisation of ethe (Ziegler — Natta Catalyst). Species
present in ether solution of Grignard reageml their structures,

5.3. Ferrocene: Preparation and reactions (acetylation, alkylatiovetallation). Structure

and aromaticity. Comparison of aromaticitg aieactivity with that of benzene.


HP
Highlight

HP
Highlight

HP
Highlight


Course code & Title CC-13- ORGANIC CHEMISTRY-II

[ll B.Sc., Chemistry | Semester - VI Credits : 5 HrsYWk : 6

UNIT 1: Nitrogen Containing Compounds

1.1.Nitrocompounds: aliphatic and aromatic nitro compounds, classiiorg
generalProperties, Preparation by nitratRemactions:reduction by chemical and
electrolytic methods.Di- and tri-substitutidraromatic nitro compounds: synthesis of o-,
m-, p-dinitrobenzenesand trinitrobenzene.

1.2. Aromatic amines. Preparation of primary, seleoy and tertiary amines.
Reactionshasicity of amines, effect of substituents on hgsaf aromatic
amines. Somesulpha drugs.

1.3. Diazonium salts: Preparation, diazotisation reactions, replacemeeactions

(Sandmeyer,Gatterman and Gomberg reactioaspling reactions.
UNIT Il : Amino acids and Proteins
1.1. Amino acids- classification —Synthesis of amina@la@nd their identification.
2.2. Peptide bond- stereochemistry, synthesis gtiges by solution and solid phase
techniques.

2.3. Proteins— classification based on physicalpg@ries — Physiological functions of
proteins. Primary and secondary structuireproteins Helical and sheet structure.
Denaturation and renaturation of proteimgatule.

2.4. [(Nucleic acids: Types of nucleic acids — DNA and RNA polynucleotidbain
(structure). Components— Biological function

UNIT:Ill Phenols and Carbohydrates

3.1 Phenols Acidic character of phenols, Explanation on tlasib of resonance
stabilization. Ring substitution in phenols —Oraidin of phenolic group
towards electrophiles nitration, Reimer-Tiemann ctiem, Gattermann reaction.
Sulphonation, halogenations, coupling with diazonigalts. Kolbe’s reaction
and Houben — Hoesh reactions. Nitro phenols, anphenols, Dihydric and
Trihydric phenols. Alpha and Beta naphthols — prapions.

3.2 Carbohydrates: classification, constitution of glucose and frisggtoReactions
of
glucose and Fructose —Muta rotation and its mashmn configuration of
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monosaccharides, Determination of ring size, Episagion, chain lengthening and
chain shortening of  aldoses. Interconversioaldoses and ketoses.
3.3 Disaccharides — Reactions and stricture of maltesed sucrose.

Polysaccharides
- reactions of starch and cellulose (structunatielation not necessary).
UNIT:IV Natural Products
4.1 Terpenes — General methods of isoladioth structural determination of Geraniol,
Menthol and-terpineol.
4.2. Alkaloids: General methods of isolation and structural deteation of conine,
piperine and nicotine.
4.3.Vitamins: Thiamine, Riboflavine, Pyridoxine and Ascorbic caei occurrence and
biological importance. Structural@tations of Pyridoxine.
UNIT V: Molecular Rearrangements
5.1 Classification as anionotropoic, cationotropic, efreradical, inter
andintramolecular
rearrangement.
5.2 Pinacol-pinacolone rearrangement (mechanism, eg@dar carbonium ion
intermediate formation-migratory aptitude).
5.3 Beckmann, Hoffmann, Curtius and Benzilic acid raagements.

5.4 Claisen rearrangement (sigmatropic-evidence foanmolecular nature and
allylic
carbon attachment)-para Claisen, Cope and oxyceperangements and Fries
rearrangement.
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Course code & Title EC-1Il - ELECTROCHEMISTRY AND

MOLECULAR SPECTROSCOPY

[ll B.Sc., Chemistry | Semester - VI Credits : 5 Hrsik : 6

UNIT-I:ElectricalConductance.

11

1.2

1.3

Electrical transport and ohm’s law-conduction intate and in electrolytic solutions-
specific conductance, equivalent conductance anthrremnductance-variation of
equivalent conductance in the concentration.

Migration of ions-Kohlrausch’'s law and its applicet-Arrhenius theory of
electrolytic dissociation and its limitations-Weakd strong electrolytes according to
Arrhenius theory-Ostwald’s dilution law-uses andhitations. Transport number-
Hitorff’'s rule-Determination of transport number Ibjitorff's method and moving
boundary method.

Application of conductance measurements-deternanatifor strong electrolytes —
Ka for weak acids-solubility product of sparinglylgble salt-conductometric

titration.

UNIT-Il: Equilibrium in Electrochemical Cells.

A

Electrolytic and galvanic cells-reversible and weesible cells-representation of
electrochemical cells-origin of electromotive farc&lernstequation- types of
electrodes-Gas/Metal ion —metal/metal ion-metadumsle salt and redox electrode-
electrode reactions single electrode potential @mdputation of cell EMF. Standard
electrode-SHE, calomel electrode, Ag-AgCl electrdd&rmination of standard
potential- electrochemical series and its applocesi

Concentration cell with and without transport-lidqu+ liquid junction potential-

applications of concentration cells valence of iersolubility product-potentiometric
titrations —pKa determination —pH determinationngshydrogen quinhydrone and

glass electrode- corrosion —electro chemical theprgvention of corrosion.
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UNIT-IIl: Microwave and IR Spectroscopy.

1.1 Definition of spectrum. Electromagnetic radiationteraction of electromagnetic
radiations with molecules-Quantization of differet different forms of energy in
molecules.

1.2 (Vicrowaverspeciroseopy —condition —molecular rotatitheory of microwave
spectroscopy — selection rule- effect of isotopidbsiitution and calculation of
moment of inertia and Bond length of diatomic males.

1.3 Infrared spectroscopy-conditions —molecular vilmatmodes of vibrations in linear

and nonlinear molecules (GCH,O only)-stretching and bending vibrations-selection

rules, Applications of IR spectra in identifying =0,NC,,-OH groups only.

UNIT-IV: Raman, Mass & UV-Visible Spectroscopy.

1.1 Raman spectroscopy-Rayleigh and Raman scatterirsgrokes and Anti strokes
lines-Difference between Raman and I.R.

1.2 Mass spectroscopy- Basic principles-Molecular ioealp —Base peak-Isotopic
peak-Meta stable peak —Nitrogen rule-Ring rule- ®MMaspectrum of
CH3CHO,C3NH,,CsHs-CHs only.

1.3 U.V-visible spectroscopy-condition-theory of electic spectroscopy-Types of

electronic transitions-Frank-Condon principle —dissociation —applications.
UNIT-V: NMR and ESR spectroscopy.

5.1 (NMRWSPECioSeopy —Magnetic and nonmagnetic nudaiition —principle of
nuclear magnetic resonance-ring current effectidinig mechanism — Chemical

shift —Number of signals —spin-spin coupling const#J)-splitting of signals-
NMR Spectra of CEHICH,.OH, phenol and gHs-O-CHs.
5.2 ESR Spectroscopy-conditions —theory of E S R speslttyperfine splitting —-E S R

Spectra of simple radicaliH;, Naphthalene negative ion only.
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Course code & Title ELECTIVE — Il -MOLECULAR DYNAMICS

[l B.Sc., Chemistry | Semester - IV Credits : 5 HrsWWk : 6

UNIT-I: Transition from Classical Mechanics to Quantum Mechanics
1.1 Classical mechanicsConcepts — failures. Photoelectric effect. Enatigyribution in
blackbody radiation.
1.2 Bohr's theory of atom — derivation for energy ofelactron in hydrogen like species.
- Emission spectrum of hydrogen atom — Zeemanneft8elf-study: Concept of
orbitals and quantum numbers — Pauli’s exclusiamcipgle.
UNIT-II: Principles of Quantum Chemistry
1.1 Postulates of quantum mechanics. Concepts of aperaEigen functions, Eigen
values.Schrodinger equation.
1.2 Particle in one-dimensional box - derivation foremgyy. Application to linear
conjugated polyenes (ethylene and butadiene).
UNIT-III: Basic Principles of Statistical Thermodynamics
3.1. Thermodynamic probabilty — macro and mitatss, most probable
distribution.Maxwell- Boltzmann staits. Partition function — relation between
partition function andenergy. Sepamaf partition function — partition function for
translation.
3.2. Entropy and probability. Translational entrogackur-Tetrode equation. Residual
entropy.
UNIT-IV: Photo Physical Processes in Electronicallfexcited Molecules
1.1 Laws of photochemistry. Jablonski energy level ciag — primary and secondary
Photochemical processes. Radiation less transiionternal conversion and inter
systemCrossing. Radiative transitions - fluoreseendPhosphorescence -

Chemiluminscence—Bioluminescendé = Photosensiizati
1.2 ([EXperimentaliiechniguesofiphotochemicaliiéactionschemical actinometers—

guantumyield. Mechanism of photosynthesis
UNIT-V: Photochemical Kinetics
1.1 Kinetics of photochemical reactions between hydnoged chlorine and bromine —
ratelaw, comparison with thermal reactions.
1.2 Bimolecular quenching — Stern-Volmer equation —tpkensitization.
1.3 Kinetics of fast reactions - relaxation technigaed flash photolysis.
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Course code & Title ACA4-ALLIED CHEMISTRY-I FOR PHYSICS

Il B.Sc., Physics Semester - I Credits : 5 Hrs/Wk 5

UNIT -1

1.1. Laboratory Hygiene and Safety
(Storagerand handling of corosive i flammeble, esipl toxic, carcinogenic and

poisonous chemicals.

1.2. Quantum numbers — Principal, Azimuthal, Magnetid &pin quantum numbers and
their significance — Principles governing the oamgy of electrons in various
guantum levels — Pauli’'s exclusion principle, Aufbarinciples, Hund’'s rule —
Stability of half-filled and fully-filled orbitals.

1.3. VSEPR Theory
Shapes of simple inorganic molecules (Be®IF;, SiCl, PCE, Sk, IF7, H,O, NHy)
containing lone pair and bond pair of electrons.

UNIT -1

1.1 Coordination Chemistry:Nomenclature of Mononuclear Complexes, Sedgwick and
Pauling Theories. Chelation and industrial impactaof EDTA, Biological role of
Hemoglobin and chlorophyll.  Application of compésx in qualitative and
guantitative analysis.

1.2 (ndustriallChemisttys Fuel gases — Water gas, Producer gas, LPG gasy Gaband

Natural gasfertilizers — NPK and mixed fertilizer, Micronutrients and ithele in

plant life and Bio fertilizerdSoapsiand Detergents- Preparation and manufacture

cleaning action of soap and detergents.
UNIT — I

3.1 Polar Effects-Inductive effects — Relative strengthaliphatic monocarboxylic acid
and aliphatic amines. Resonance — Condition foorasce — consequence of
resonance — resonance of energy. Basic properanitihe and acidic property of

phenol — Hyperconjucation — consequences of hypgrgation.
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3.2 Halogen containing Compounds-Important chloro hgdrbons used as solvents and

pesticides (chloroform, carbon tetrachloride, DIBHC) preparation, properties and
uses.

UNIT — IVAromaticity and Aromatic Compounds

1.1 Aromaticity — Huckel's (4n+2) n electron rule andeples of benzene Naphthalene,
Furan, Pyrrole, Thiophene, Pyridine, cycloproperation and anion.
1.2 (Aromatic (Electrophilic ('Substitutior{iiféactions - rdtton, halogenations and

alkylation. Chemotherapy — Sulpha drugs — sulphadme, sulphathiazole and
sulphadiazine — structural formula and use only.

UNIT -V

5.1 Solid state: Typical crystal lattices — Unit cell, Elements symmetry, Bragg
equation,Weissindices, Miller indices, Simple, bothntered and face centered
cubes.

5.2 Phase Rule:Phase, Component, Degrees of freedom — Phaseletitgtion — one
component water system. Reduced phase rule — Dnpanent system Pb-Ag

system.

5.3 Photo chemistry — Laws of photo chemistry(Lambetéie/, Lambert-Beers law,

Growthus-Draper law of photochemical equivalencea@um yield — low and high
guantum yield (decomposition of HI)
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Course code & Title AC-5-ALLIED CHEMISTRY PRACTICAL FOR
PHYSICS, ZOOLOGY AND BOTONY

Il B.Sc., Zoology & | Semester — Credits : 4 Hrs/Wk : 3
Physics &IV

| VOLUMETRIC ANALYSIS:

1. Acidimetry- Alkalimetry
a)Strong Acid Vs Strong Base
b) Weak Acid Vs Strong Base
c) Determination of Hardness of Water
2. Permanganimetry
a) Estimation of Ferrous Sulphateus{iiMnO..
b) Estimation of Oxalic Acid using KMpO
3.Complexometry

a) Estimation of Mg using EDTA.
b) Estimation of Ca using EDTA

CEstimation of copper content of the given solutigrEDTA method.

A study of reactions of the following organic coropds:
1. Acid 2.Phenol 3.Aldehyde 4.Ketone 5.Carbohy&lr6tAmine 7.Amide.

The students may be trained to perform the spec#actions like test for element
(Nitrogen only) Aliphatic or Aromatic, saturated @insaturated and Functional group
present, confirmative Testsand record their obsiemnva


HP
Highlight

HP
Highlight


Course code & Title ACG6-ALLIED CHEMISTRY-Il FOR PHYSICS

Il B.Sc., Physics Semester - IV Credits: Hrs/Wk:

UNIT — |

1.1./Nuclear Chemistry: Fundamental particles of nucleus, isotopes, islsotones and
isomers — Difference between chemical reactions rardear reactions, fusion and
fission. Radioactive series.

1.2. Metallic bond: Electron gas, Pauling and Band theories, Semiatindki— Intrinsic,
n-type and p-type.

1.3. Preparation and properties of compounds of sulphdrsodium thiosulphate

UNIT -1l

2.1. Carbohydrate: Classification —glucose and fructose — preparatiod properties —
Elucidation of structure of glucose — Qgufation of glucose — Fischer and Haworth
cyclic structures.

2.2. Amino acids and Proteins:- Classification based on structure. Essential aon-
essentials amino acids — Preparation aogepties — Peptides. Proteins — Classification
based on physical properties and biolodigattions. Structure of proteins — Primary

and secondary structure.
UNIT — 11l

3.1. Synthetic polymers — Telflon, alkyd and epargins, polyesters — preparation and

properties.

3.2. Heterocyclic Compounds: Furan, thiophene, Pyrrole and Pyridine- prepanagod

properties. Basic property of pyridine goydrole.

3.3. Stereoisomerism:Optical isomerism — lactic acid and tartaric a@demic mixture and

resolution. Geometrical isomerism — ma@dfumaric acid.
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UNIT — IV- KINETICS

4.1 Rate law, order and Molecularity, derivation oferaxpression for first and second
order kinetics of reaction.
4.2 (CatalySi® - Homogeneous and Heterogeneous catadysigmes catalysis, enzymes

used inindustry.

5.1 Electro chemistry — Specific and Equivalent condace — their determination —
effect of dilution on conductivity. lonic theory®swald’s dilution law, Kohlrausch
law. Conductivity measurements, conductometnatins.

5.2 pH and Buffer: Importance of pH and buffers in living systemsH- getermination

by colorimetric and electrometric methods.
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Course code & Title | /AC4-ALLIED CHEMISTRY-I FOR ZOOLOGY & BOTONY

Il B.Sc., Zoology Semester - Il Credits: 4 Hrs/Wk:5

UNIT — |

1.1. Volumetric principles — basic requirement of titoat — concentration units —
Normality, molarity, molality, mole fraction and vght percentage of the solution
1.2. Quantum numbers — Principal, Azimuthal, Magnetid &pin quantum numbers and

their significance — Principles governing the oangy of electrons in various
quantum levels — Pauli’s exclusion principle, Aufljainciple, Hund.s rule — stability
of half-filled and fully filled orbital.

1.3. VSEPR Theory — Shapes of simple inorganic molec{Be€h, BF;, SiCl,, PCk, Sk,
IF7H,0, NHs) containing lone pair and bond pair of electrons.

UNIT -1

1.1. Classification of organic compounds — classificatmf functional group — IUPAC
names of simple organic compounds.

1.2. Isomerism- structural, chain and position isomerisistereo isomerism — Cis-Trans
isomerism - Optical isomerism.

1.3. Hetero cyclic compounds — Furan, Pyrrol and Pyadipreparation and properties.

UNIT -1l

1.1 Carbohydrates — Glucose and Fructose — preparatieh properties. Sucrose —
manufacture and properties.

1.2 Amino acids and proteins — classification, preparaand properties. Peptides —
preparation and properties. Proteins — biologicalcfions of proteins —Primary and
secondary structure of proteins.
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UNIT — IV SURFACE CHEMISTRY AND CHROMATOGRAPHY

1.1 Surface Chemistry- colloids, Emulsions, gels — preparation and prige and
applications. Electrophoresis.

1.2 Chromatography:Coloumn, Paper and Thin layer chromatography
UNIT-V POLYMER CHEMISTRY

5.1 Anintroduction to polymer and macromolecules. U¥altand synthetic polymers.

5.2 Classification of polymers — addition and condeiosapolymers. General methods
of preparation of polymerization through functiomabups (step growth), multiple
bonds (chain growth) and ring opening.

5.3 Coordination polymerization. Mechanism of free cadli cationic and anionic
polymerization reactions.
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Course code & Title | (AC6-ALLIED CHEMISTRY-Il FOR ZOOLOGY & BOTONY

Il B.S., Zoology Semester - IV Credits: 4 Hrs/Wk: 5

UNIT — | MOLECULAR ORBITAL THEORY AND INDUSTRIAL CH EMISTRY

1.1. Valence Bond theory, Molecular orbital theory (LCA© Types of Overlapping,
bonding, anti-bonding and nonbonding molecular @tbidiagram of simple
homonuclear — diatomic molecule and their ionsf+, He, Hext, Np, O, and k)

1.2.(nduStrialeRemisthy — Fuel gases — water gas, seatér gas, Producer gas, LPG and
Gobar gas(ISoapsiandideiergentsIpreparatiomanudiactute — cleaning action of

soaps.

UNITE — Il CO-ORDINATION CHEMISTRY AND MAGNETIC PRO PERTIES OF
MATTERS

2.1 Nomenclature of mononuclear complexes — Weraed Sedgwick theories.
Chelation and its industrial importance wigarticular reference to EDTA.
Biological role of Hemoglobin and Chlorophyll

2.2.(Magnetic properties of mattér — Magnetic pexileéy — Magnetic susceptibility —
diamagnetism, Paramagnetism, FerromagnetismAnti-ferromagnetism.

Determination of Magnetic susceptibilityngiGuoy balance.
UNIT — 1l NUCLEIC ACID AND HORMONES

3.1 Nucleoproteins — Types of nucleic acid — DNA and ARRNolynucleotide chain
Differencebetween DNA and RNA — Components, Biatagifunctions. Structure
of nucleic acids.

3.2 Hormones - Classification, definition and biologidainctions — Thyroxine —

Disorders of type and hyper secretion hormones.
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UNIT = IV

1.1 ChemotheraphySulpha drugs — sulphapyridine, suhpmedle and sulphadiazine —
structural formula and use only.

1.2 Antibiotics — Penicillin-G and Chloromycetin — sttural formula and uses only.

1.3 Water chemistry:Hard water and soft water — Temporary and permanartness -

purification methods — Desalination.
UNIT -V

5.1 Colloids — Types — properties — Tyndall effect —oBnian movement -
Electrophoresis — Electro osmosis. Purificatiordiatysis and ultra-filtration.

5.2 Acid-base concept — Arrhenius, Lowry-Bronsted amavis concept. Definition of
pH.Determination of pH by colorimetric methods.

5.3 Photo chemistry — Laws of photo chemistry(Lambel#ie/, Lambert, Beers law,
Growthus-Draper law of photochemical equivalencaa@um yield — low and high
guantum yield (decomposition of HlI





