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GULBARGA UNIVERSITY,
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B.Sc. (I-VI) Semester Course in Chemistry

From Academic Year 2016-17 onwards
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GULBARGA i
KALABURAGI

DEPARTMENT OF CHEMISTRY

UNIVERSITY,

B.Sc. to VI semester revised syllabus effective from 2016-2017 onwards

B.Sc 1 and IT sem, - Frow 20016-2017
B.Sc I and 1V sem. - From 2017-2018
B.Se Voand VI semi. - From 20018-2019

FIRST SENMESTER
CHT 011 : CHEMISTRY

UNIT-1  INORGANIC CHEMISTRY

1. Chenneal penodicrty
. S-block elements
- Titmmetnic analvsis
UNIT-11: ORGANIC CHEMISTRY
- Struenare and bonding of organic molecules
. Reaction mechamsm
- Alkanes and eveloallkanes
- Alkenes and dienes
UNIT- 11 : PHYSICAL CHEMISTRY

Mathematical concepts for chemistry:

. Craseous state
- Liguid state
CHP -0 1: LABORATORY COURSE-1
- Inormanie Chemistry
- Organic Chemistey
- Physical Chenustry

lad b

I

Lo el

Lad [ od oy

SECOND SEMESTER
CHT : 021 : CHEMISTRY
UNIT-L: INORGANIC CHEMISTRY
| P-block elements
2. Chemical bonding
UNIT-T1 : ORGANIC CHEMISTRY
Alkynes
L Arenes and arcmatieity
CAdkyand aryl halides
. Stereochemistey o proanie muolecules
: PHYSICAL CHEMISTRY
. Thermodynames - |
. Uhemieal kinctics
S Solid stite
CHP-021: LABORATORY COURSE - 11
I UOrgamie Chemistry @ Qualitative Analysis
2. Inorganic Chennistry @ Calibrations
3, Physical Chemistry Experiments.

land - bk o=

FES

UNIT-1

2d bl —

21Hrs.
L),
T Hrs:
¥ Hs,
21 Hrs.
UsHrs,
UTHrs,
{3Hrs.
(GH s,
22Huvs.
O s,
Eisirs,
HOHrs;
BaHrs,

21Hrs.
U9k s,
1 2Hrs.
21Hrs.
02 Hrs,
O7Hrs,
USHrs,
':??H[‘:\.
22Hrs.
8 Hrs,
(.
H5Hrs,

UoHrs,



THIRD SEMESTER
CHT : (131 : CHEMISTRY

UNIT-I: INORGNIC CHEMISTRY

I
2

1
UNIT-11;

T3

4.

LINIT- 11T ;

|

b P =

UNIT-1:

Je= Aad Ik =

UNIT-TI

| —

LINIT- 11

CHP - 041

-

3

.

B I T e 2
o e

D-block elements:;

. F-block elements:
- Coordinanon chemistry:

Stability of Metal Complexes:
ORGANIC CHEMISTRY

CAlcohols
- Phenols

Adehwdes and Ketones
Heterocyelic compounds

PHYSICAL CHEMISTRY
Thermodynamies - 1
Solutions

3. Collindal state
CHP: b31:

- Inorganic Chemistry - semi-micro analyvsis of o mixtars
- Organic Chiebustry
. Phvsical Chemisiry

LABORATORY COURSE - 11

FOURTH SEMESTER

CHT : 041 : CHEMISTRY

INORGANIC CHEMISTRY

- Acids and Bases

- Non - agueous Solvents

. Metal Cirbonyls

- Reactivity of Meta] Complexes
DORGANIC CHEMISTRY

. Fihers and epoxides

. Carboxvlic acids

CAvid dervatives

. Ohrganie compounds ol mtrogen

: PUYSICAL CHEMISTRY
Elemeniary guantwm mechanics
Phasc equillibria
Photochemistry

: LABORATORY COURSE -1V
Tnorgamie Chemistry preparations
Organie Chemsicy estimations

Physical Chemistry non-instrumental method of unalysis

21Hrs
D3Hrs
(07Hrs
(8Hrs
(3 Hrs
21Hrs
aHrs
s
S Hrs
hAH s
22Hr
11 Hrs
fhslrs
14 Hrs
BHH

21Hr
U5Hr
61
U5HR
05Hr
21HY
(<
(bSHr
3Hy
(HEH:
22H
{ZH
UsH
OaH
J6H



FIFTH SEMESTER
CHT : 051 : CHEMISTRY

UNIT- 1: INORGANIC CHEMISTRY 16Hrs.
L. Inorganic polymers 06 Hrs.
20 Basic Concepts ol Chramatography 07 Hrs.
3 Carrosion 031Hrs,
UNIT- 1B ORGANIC CHEMISTRY 16Hrs,
I Speetroscopy (9 Hrs.
2. Orzunometallic compounds (131 [rs.
3. Organosulphur compounds (12 rs,
4. Rearrangement reactions 02Hrs.
UNIT- HI: PHYSICAL CHEMISTRY 16Hrs.
| Colligative properties 1 2Hrs.
I Adsarmtion D s,
CHP- 051 : LABORATORY COURSE 4811rs,

. Organic Chemisiry @ Qualitative Analysis of Binary Mixture|Solids)

"

2. Inorganic Chemistry @ Separation ol metals and Phenols

FIFI'H SEMESNTER
CHT : 052 : CHEMISTRY

UNIT- I INORGANIC CHEMISTRY [6Hrs.
I. Bio-tnorganic chemistry (strs.
2. lertilizers 4 Hrs,
3. Organic Reagents in Inorganic Analvsis Odbrs,
UNIT- 11 ORGANIC CHEMISTRY 161rs.
1. Organic svnthests via enolates 03 Hrs.
2. Carbohydrates O3 1rs.
Lo0ils, futs, soups and detergents Odlfrs. -
1. Synthetic polvmers 021,
3.oavnthetic dves 02Hrs.
UNIT - I : PHYSICAL CHEMISTRY loHrs.
| Electrochenistry I s,
2. Phvsical properties and moleeular structure (5Hrs.
CHP-032: LABORATORY COURSE- VI 481 1rs.

L. Physical Chemistry @ Instrumental Methods of Analyvses — |



SIXTH SEMESTER
CHT: g6t CHEMISTRY

UNIT - 1 : ANALYTICAL CHEMISTRY 161 rs,
| Evaluation of Analvtical Data; U6 Hrs.
2. Gravimetric Analvsis, RHrs,
3. Water Anplvsis: 020 1rs.
UNIT - 1HHORGANIC CHEMISTRY 16kirs.
[ Allkaloids 03[ rs.
2. lerpenes 03 F s
o Amine acids, peptides and proteins Ol rs.
4. Biv-organic chamistry D6 rs,
UNIT - U1 : PHYSICAL CHEMISTRY 16Hrs.
L. Muolecular spectroscopy | 2Hes.
2. Radiation chemistey G s,
CHP-061: LABORATORY COURSE- VII 48 s,

Lo Tnorganee Chemistry - Gravimetric Estimutions.
B

2. Organic Chemistry © Preparations.

SIXTT SEMESTER
CHT: 062: CHEMISTRY

UNIT -1 : INDUSTRIAL CHEMISTRY 16Hrs.
I, Cement O s,
2 Ceramies, Refractories and Cilasses 061 Trs,
3. Paints, Pigments and Varnishes U Hrs.
UNIT - [1 :ORGANIC CHEMSTRY 16Hrs,
I. Reagents in organic svnthesis 05k rs.
2, Green chemistry 031 [rs.
3, Peotections and deprotections 0 Flis
4. Medicinal Chemistry OdHrs,
UNIT =111 : PHYSICAL CHEMISTRY 16Hrs,
1, Electromative [uree [ 310,
2, Electrochemical energy sources 03Hrs,
CHP- 06 LABORATORY COURSE- VIII 48Hrs.

[, Physical Chenustry @ lnstrumental Methods of Analvsis — 1



TEACHING HOURS:

SEMESTER | THEORY PRACTICAL
Lo IV |6 Hours/week 273 Hours “week
Voand VI fi Hours/Week 2%3 Hours/ Weck

SCHEME OF EXAMINATIONS;
L. There shall be one question paper cach for B.Se, L L 1T and IV semesters in Chemistry
Examinations.
2. There shall be two guestion papers each for B.Se. Voand VI semesters in Chemistry
LExaminations,
In addinion there shall be Practical Exammations as per the Umiversity Regulations existing
from tme o tme.
QUESTION PAPER PATTERMN:
Each gquestiom paper shall contain three sections (Section-A. Section -B and Section -C)
Answer to all sections shall be written i the same answer book.
Section-A:

Cne compulsory question covering all branches of chemistry of that paper involving Fifteen

bits. The candidate bas to answer all the Fifleen bits each bit carry one mark each, witl a

total of | 5 marks of the question,
Section-B:

There shall be six guestions. two frony each branch, carrying five marks for ench guestiog,
The candidates has to answer any ive guestions. The total marks for thas scehon being twenty
five.

Section-C:
There shall be six questions. . two from cach branch, carcying ewght marks Tor each guestion,
The candidate has to answer any 1ve gquestions. Total marks fur ths section bemg fory,

‘ha

SCHEME OF MARKING.
Each theory paper is of’ 100 marks.

SEMESTER  THEORY EXAM, MARKS  INTERNAL | TOTAL
| . HOURS | ASSESSMENT | MARKS
T IV Paper-1. 11, Mand 3 hours B marks 20 Marks 100 Marks
[1-{ ; . - — - 1
& T‘;lpcr—{f‘-_agl_{gl. V] | 3 hotws | RO marks | 20 Marks |00 Marks |
Vi Paper-VTTand VII1 | 3 hours. Rib marks | 20 Marks L0 Marlks

DISTRIBUTION OF MARKS FOR PRACTICAL EXAMINATIHON:
E—_;il‘i_przmlin:ﬂ is of 30 marks and of three hours duration,

EXPERIMENT | JOURNAL VIVA-VOCE | INTERNAL TOTAL
| ASSESSMENT | MARKS
C30Mlarks T 05 marks 05 marks 1O ks | 50 marks ]

Note; The internal assessment marks Tor theory shall be twenty and tor practicals is ten.

Nate: The candidite should produce the coertiticd jourmal al the time of cach semester
cxamination. In case the candidate Gls o subnut the certilivd joumal, the laboratory
supervisar should give the centificate inthis regard. However, no marks shall be given tor
such certificates,



FIRST SEMESTER
CHT : 011 : CHEMISTRY

UNIT: I : INORGANIC CHEMISTRY 21Hrs

. ChemicalPeriadicity tinHrs.
Introdduction, penodic laws. long form of periodic able. cause of periodicity,
recurrence of propertics classification of elements in o s B d amd T blocks. Penodic

propertics- atomic radius, jome radius, covalent mdius. Vander Wall's mdius, omization
cneray, clectron negativity and clectron affimty. ‘h'.mﬂ"-n“ of the penindic praperties along
a period and along a group, explandtion for the observed tremcs and acors determimng
Iomzalion gnergies

2. s-block elements: (17Hrs.
Alkali metals: Comparative study of properties of Groop | elemesss with respect 10 therr
physical properties- electronie configuration. Hardness 224 sofmess, melune point and
boiling point, density, metallic character. jonizanon ssergw, eloczroposinve character,
oxidation states: flame colouration, Chemical propertics sss respec o halides. oxides,
super oxides, hvdroxides and peroxides.

Alkaling earth metals: Comparative study of properties of oy 2 chements with respect 10
their physical properties- electronic configuration, hardness, -:'"*"n- Somitivs. melting

-

point and botling pomt. metatlic character, oxidation sestes Seme cotowration Chemical
properties with respect to hydrdes, halides. oxides, swoer susles Indroyides and
peroxides,

3. Tiwrimetric analysis : U8Hrs
Acud base titrations: prineiple of ttrimctric analvsis pases somes G aring acid-strong

base, dotermination of cquivalen) points and appliceess & smoces. carbonate and
bicarbonate.
Redox litrutions: Principle. theory, titration eurves. reden sdscsmars =2 sonlications,

Complexometric titrations:  Introduction, nrr.'ucl‘ omnch. TS of ‘:l A tirations;
dp]ﬁllLHIIUI‘I‘v— hardness of water. magnesium and ahe=mem & el i

|iLLIplLilICuI'I titrations:. Principle, precipitanon reactmes, Adomos fox precipitation
titrations involving silver nittate, the Volhard. the Mol el S 7::"- methods, typical

applications.

UNIT: I1 : ORGANIC CHEMISTRY

21Hrs,
. Structure and bonding of organic molecules: U5Hrs
Bonding. concept, types of bonds (Tonic, covalent smf comSmamowe Sonds definition and
examples) Bond length, bond angle. and boed osemmy Semdmanon. types of
hvbridization ($p7, Sp and Sp h\'hridi:r’lliu'r* ’-"l. e el b and cthynic as
examples ). Distinction between sigma and 1 bonds
2, Reaetion mechanism; (I Hrs,
Homaolytic and Heterolvtic bond (ission. Electropiniss o ses e s -Dietinition and
meph.w Heactive intermediates: Definition 2a8 S 0 Fipe o=l carbacations,
carbanions and carbenes. Stability of carbecations Bl s s Elccuonic cffects:
Inductive, ¢lectromernic. mesomeric and hyperooses b —=

l"'l:l




Types of organic reactions @ Mechamism of Syl and 842 reaction by taking hvdrolysis of't-
butyl bromide and methyl bromide as examples. Effect of nature on alkyvl groups, nature of
leaving groups. nucleophiles and solvents on Sqland 5. 2 mechanisms. B, oand L
elimination and rearangement reactions (definition with examples)

3. Alkanes und cyeloalkanes: (J3Hrs.
lsomentsm m alkanes up 1o Ci. methods of synthesis of alkanes by Wurtz reaction. Kolbe
reaction  and  Corey-House  reaction,  Cveloalkanes:Nomenclatre, svothesis chemical
properiies, Baeyer's strain theory and its limitations. Theory of strainless rings,

. 4. Alkenes and dienes: O6Hrs.
Alkenes: Svnthests by dehvdration ol alechals, dehydrohalogenanon of alkvl halides,
dehalogenation of vicinal dihalides. Chemical reactions- Addition of vzone. halogens and
hydrogen hahdes. Markowmkott's rule and peroxade effect with mechamsm and savtzet™s
rule.

Dienes. Methods of synthesis of | 3-butadiene, chemical properties- 1. 2- and 1, 4-
addition ot halogens. hyvdrogen, hyidrogen halides, polvmenzation and Diels-Alder
reaction

UNIT: U1 : PHYSICAL CHEMISTRY 22Hrs

I.  MLathematical Concepts for Chemistry: (4 Hrs
Logarithmig refations  wath examples, Exponential and  parabolic curves and  their
applications in chemistry. Curve  sketching. liner graphs and  caleulation of slapes.
Differentiation of functions like ¢ x™ Log®, Sin™: Maxima and Minuna. Integrations ot
some useful  functions (le® Jx" ) logs. Permutanion wid combinations. Definbons and
cxamples,

X Guseousstate: N Hrs.
Critical phenomenon. PV-isotherm ol real gases. continuity ol stiles, The isotherm of
carban dioxide. relationship between enteal constants and Vander Waal's constants. The
law of corresponding states and reduced eguation ol state, Molecular velocities: Rool
mean square veloclty, average wvelocity and most prabahle  velocity problems.
Qualitative discussion of Maxwell and Bolizmann's distribution of molecular velogities,
colhsion number, collision diameter and mean free path.

A Liguid state : JUHm.
viscosity: Defmition. mathematical expression: coefficient ol wiscosily, effect ol
temperature, size and welght on it Determination of viscosity by sing Ostaald's viscometer,
Nungrical problems
Surface Tension @ Defimtion, mathematical expression, effoct o lemperature, and solule om it
Problems. Determination of surface tension by using stalagmonieter.

Parachor: Delmition, Sugen equation. Applications of parachor and refractiviny elucidating
the structure of benzene maolecule.

Refractve index, specific and molar refractiviny!

Distribution  law:  statement. partition cocfficient. and  condition  for  validity  of
distribution Lvw, Thermodynamic derivation, Application - solvemt extraction method,




CHP: 011: LABORATORY COURSE -1 U6Hrs.

INORGANIC CHEMISTRY':

L Estimution of jron in Mohr's salt using K-Cra0- as a standard solution.

2. Estimauon of copper in copper siphate solution using sodium thiesulphate asa

standard  solution.

3. Estimation of potassium permanganate using oxalic acid as g standard solution.

4. Estimation of won (n ferric chlonde solution by standard potassium dichromate
solution.

. Estumation of Ferrous and lerrie iron in the mixture by using potassium dhichromate as
stimdard solution.

6. Estimate the amount of H-8Ck and exahic acid by titrating with NaOH and KMn(..

7. Fstimate the amount of cateium m chalk by KMnQ,

., Fstimate the amount of NaOH and Na:CChs nuxture by standard HOT solituon,

9, Bstunute the amount of Zn by EDTA solution

10, Estimate the amount of Ca by Standard EDTA solunion,

1. Determine the amount of acetic acid i conmercial vinegar,

4

ORGANIC CHEMISTRY :

Lahoratory Techniques.

Calibration of thermaometer,

sU-82(Naphthalene), 113.3-1 14{ Acetanilide) 132.5-133{Urea), 100 (disulied water)
Deternunation al melting point,

Naphthalene 80-82. Benzoic acud [21,3-122, Urea 132.3-133.

Succinie acid 184,3-1835. Cinnamic! 13.5-114 , m-Dimitrobenseng 90 P-Dichlorobenzene
2,

Aspinn |35 aeid 132.5-133, Salieyhic acid 157.5-1 58, Acctamlide

Determination of boiling pamts;

Ethanol 78, Cyelohexane 81,4 Toluene 11116, Benzenc 80,

Mixed melimg point determination, urea — cinnamic acid mixture 1 composition
(1,1 40000

Thstillation:

Simple distllation of ethanol-water mixture using water condenser., Disullaton of
nitrabenzeny and aniline usmy air condenser

Sublunanon tsimple and vacuum): Camphor. Naphthalene, phthalic acid. and succinie
acidl,

PHYSICAL CHEMISTRY :

1.Determine the viscosity of two given hguds using Ostwald’s  viscometer (densities arg
gren)

2. Dietermine the viscosity ol a given houid using Ostwald’s viscometer and determime the
density of given heguid

3, Determine the percentage composition of given liquid mixture (glyeerol and water)
using  Ostwald’s viscometer

4, Determing the surlace tension of g given liguid sample'compound usimg stalagmometer




and detenmine the density of hguid,

5, Determine the surtace tension of two piven hguads using stelagmometer and caleulate
the Parachor {densities ot liguids are given)

fi. Determine the percentage composition of liguid mixture by ST, method (eg. ethyl
alcoholrwater and benzene-tnitrobenzene)

Note: Bither inorganic estimations or Physical chemistry experiment is given in the
exammation (by lat).

SECOND SEMESTER
CHT : 021 : CHEMISTRY

UNIT: T INORGANIC CHEMISTRY 21Hr
1. p-block vlements : (FHrs.
Compounds of Boron & Preparation. properties, structure and uses of borazole, diborane
and boran wifluoride
Carbon Family: Structure and propertics of graphite and diamond. Preparation, propertics
ard wses of Muorocarbons and tetlon,
Halogens; Interhalogens - Preparation, properties. Structure and uses of interhalogens of
the type AB. AB:. ABs and AB»
Pseudo halogens - Preparation and properties of cvanogen, thiocyvanogen and
selenicyanogen.
2. Chemical Bonding: [2F s
Tomie bond: Lattice encrgy, Born-Haber cvele. Born-Lande equation (derivation not
required, probiems on Borm-Lande expression 1o be worked out), Caleulation of fattice
energies of NaCl and MgO. efteet of lattice energy on solubility o 1onie compounds.
Covalent Bond: Valence bond approach- hybridization and directional characieristics of
spospT.spsp d, spids Shapes of BeCls, BFs. $iCl. PCls, SFLVSEPR theory: shapes of
Clly, NHs, NH', H2O, Brbs, 1015, )
Melecular orbital theory, Ha, Hes . Bea, Noo O- 05, Q272 On and CO (bond order,
stability and magnetic propertics to be discussed). Polanzauon concept, Fajan’s mile, hand
length. bond anele and band energy, pelar and nan-polir malecules, dipale mament, Weak
inferactions:
Hydrozen bond: Intra molecular and Intermolecular types. anomailous
properties of HE, Ha0, NH. aleohols. carboxylic acids. nitro phenols and bio molecules,
Metalhic bond: Defimtion. characterization of metallic states. ¢lectron Sea hModel.

UNIT: Il : ORGANIC CHEMISTRY 21 Hrs
1. Alkynes: 02 Hys
Alkynes- Synthesis by dehydrohalogenation ol vicimal dihalides, dehalogenation of tetra
halides, Acidity of alkynes. chemieal reactions of alkvpes-Addivon o halogen acids.
water, formation ol metal acetylides. Svnthesis and uses af chloroprene,
2. Arenes and aromaticity: ' 07 Hrs
Arenes; Nomenclatre ol benrene dervatves, modern concept ol structure of henzene
including M.O.T. Resonanee energy, Mechanism of clectrophilic substitution reaction of
benzene — Nitration, Halogenation. Sulphonation und Friede! - Craft’s reaction. Effect of
substitution on mono substityted benzene- o, p- orienting groups { explain by taking




clectron donar groups J. m-prienting groupsiexplain by taking elecrron withdrawing
urpps ) and anomalous behaviour of ~chlorine.

Aromunicitys Definition, erteria, Huckel s rule.

3. Alkyland aryl halides : 03Hrs,
Alkyl halides - Nomenclature, classitication with examples, methods of formation and
reaction with mechanisms

Aryl halides - Methods of formation, nucleophilic displacement reactions with NaQ[ 1,
NHi, KON, Ullmann reaction. Wittig reaction and Wunz- Fitng reaction (CHsC1 15 taken
as an example)

4. Stercochemistry of orgunic molecules: (F7Hrs.
Cancepts al isomerism. stereaisomerism and types.

Cieometrical jsomerism- Defintton Geometrical 1somensmoin malete and fumane acids,
Cis and wans system of nomenclature,

Optical isomerism — Optical actvity, chiral carbon. elements of symmetry. Optical
isomerisim in compounds with 1) one chival carbon Fx. lactic acid and 2-chiloro butane and
1) bwao chial carbon BEx. armane aad and 2-bromo-3-chloro butane.

Ernimtomers and diastereomers, B and S system of nomenclarure.

UNIT: Ti1: PHYSICAL CHEMISTRY 22Hrs
L. Thermodynamies - | {I8Hrs,
Revision af basic terms. First law of thermodynamics, statement, definition of
imternal energy and enthalpy, mathematieal form of first law.
Caleulation of w. q. dLL dH, for the expansion of ideal gas under isothermal and adiabatic
conditions for reversible process, Molar heat capacities of gases at constant volume and
al constant pressure ind relation between them, Numerical preblems. Joule Thumson
eftect. Joule Thomson co-cificient. inversion temperature. Zeroth aow of thermodynanmcs,
Absolute scale of temperature.
2 Chemieal kineties: (H.
Revision of the concepts, the rate. order and molecularity of reaction and Hall life
period. Second order reactions with examples. Dertvation of specific rate constant of a
second order reaction when a=h, Methiods of detesmmation of order of « reaction -differential.
half lite and graphical method. Theory of reaction rates- gualitative treatment of
colhision theory of himelecular reactions. Theory of ummolecular reactions
{Lindmann's hypothesis and steady state principle), An elementary account of fransition state
theory, sctivated complex 5 relation with thermodynamie functions (AG*, Al*und
AS*), Parallel reactions with examples. consecutive reactions with examples. Nunserieal
problems of second order reactions.
3 Solid state: (51 s,
Crvstalline state, laws of eryvstallography (definition and explanution), symmetry on
cubic erystal systems @ Plane of symmetry, axis ol svimetry. center of symmotry, Weiss
aned Miller Indices. dervation of Bragg's cquation, Problems,
Nano particles: - Introduction, defination of nano particles. Classification ol nane
particles into dimensions ([0].]11L[2]). Structures of carbon nano wbes. Appllcations of
nano picticles

10




CHP : 021: LABORATORY COURSE- 11 96HTrs
Organic Chemistry:
Organic qualitative analysis of single campound.[dentification ot an organie componiud
through nature of compound, physical constant. elemental analysis, funetional group
analvsis and preparation of suitable dervatives.
Carboxylic acids: Benzoic acid, Cinnamic acid, Salicylic acid and
Phthahe acid.

Phenols: Phenal, Cresols, 1-Nuaphthol iand 2-Naphthol
Aldehydes Benzaldehvde.

Ketones: Ethvlmethiviketone Acetophenone and Acetone
Esters: Ethy] acetate

Hyvdrocarbon: Naphithalene and Diphenyl

Amine: Aniline and Toluidines

Nitro compounds: Nitrobenzene and m-Dinitrobenzens

Analides: Acetamlide

Halogen compounds: Chlorobenzene and Bromobenzene

Inorganic Chemistry:

Calibrution ol fractional weights, pipettes and burettes,

Preparation of standard solutions.  dilution - 020 o O.001M solutions

Phivsical Chenistry ;

Thermoe chemistry,- To determine the solubility of henzoic acid o different wemperatures
and 1o determine AH of the dissolution process.

Tor determine the enthalpy of solution of salid caletwim chlonde and caleulate the lattiee
energy of calcium chloride fram its enthalph data using Born Hber cyvele,

Nore:- Only organic analysis is to be wiven for the examination.
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THIRD SEMESTER
CHT : 031 : CHEMISTRY
UNIT: | : INORGANIC CHEMISTRY 21Hrs.
1. d-Block Elements : {(13Hrs,
[ntroduction. compurative study of prapertics of transiional elements of 3d- series with
respett 1o electronie configuration, oxidation states, atonie volume and densities. atomic
and fonic radius, melting pont and boiling poimts. ionmzation energy, colour charscteristic
properties. magnetic properfics, catalytic activity. interstitial compound formanon and
complex tomming ability.
2. {-Block Elements: 7Hrs
Lanthamdes-Introduction. electromc contiguration, oxidation states, atomic and 1onmc
vadii, colowr characteristic properties. magnehic properties and comples forming ability of
lanthamides. Lanthamide contraction-causes for it and its conseguences. Separation of
fanthanides by lon exchange method,
Actinides-Introduction. electronic contiguration. oxidaton states, atomie and iomie radii,
colour characteristic properfies, magnetic properties and complex formung ability of
actinides, Actinwde contraction. Similarities and  differences between lanthanides and
actinides.
3. Coordination Chemistry: U8 s,
Introduction, definition of the tems, ligands, donors. acceptors. coordination sphere,
coordination number. Types of lgands, nomenclature of coordination compounds.
Wemer's theory  of coordimation  compounds,  Sidgwick  theory  and  FAN  rule
stereotsomerism of complexes of coordination number 4 and 6.
VHRT- Postulates and hmitation of wvalence bond theory. structuwre and bonding of
[FelONa] = [FefON):] ., [Fe{ =00 s E'_'u{T\EI-Ia}ul‘“ and | Nt CO) Lexplamuion of suter
and inner orhital complexes with examples.
CFT-Postulates. splitting ot d-orbnal 1 square planer and octahedral complexes, low Spin
and high spin complexes, CFSE and clementary treatment

4.5mability of Metal Complexes: (3Hrs.

Thermodynamic stability and linetic stubility. factors aftectung the sability of metal
camplexes, chelate effect, determmnation of composition of complex by Joh™s method and
mole ratio method.

UNIT: Il : ORGANIC CHEMISTRY 21 Hrs.

1. Aleohols : 03] drs,
Clussification  wilth  ¢xamples. nomenclatwre (TUPAC)L Methods o synthesis of
alecohols (by hydration of alkenes, reduction of aldehydes and ketones, addition of RMeX
to aldehydes and ketones). Distingwishing test for primary. sccondary and tertiary alcohols
by dehvdration and Lucas method. Mechanism ol estenfication reaction between ethyl
alcohol and acetie acid.
Dibvdric aleohols: Methods of formation ol ethylene glveol. mechanism ol Pinacol-
mnacolong rerangement.
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2, Phenols : (53Hrs,
Classification with example, manufactre of phenol by cumene and Dow process.
Acidity ol phenol, mechanism of Reimer Tiemann and Kolbe reactions. Reactions ol
phenols conversion of phenol into | Aspirin 2. Methyl salicyvbate 3. Salol, 4. Picric acid
3. Phenolic ketones (Fries rearrangement) 6. Phenolphthalein,
3 Aldehvdes And Ketones : {(I8Hrs,
Nomenclature (IUPAC) of aliphatic aldehydes el ketones, gzeneral methods of
preparation by aleohols;, gem dihalides, alkynes and caleim salt of fany acids
Slaeetaldehyde and acetone may be taken as examples). Mechanism of nucleophilic
addition with HCN and condensation reaction with anmumoma denvatives R-NH-(R=-0OH,
-NH-. -NHPH) of aldebhvdes and  Ketones. Mechamsm o aldol  condensation wath
acetaldehyde. Wittig reaction: Mannich reaction, Bacyer- Villiger oxidation of Ketones.
Wolf- Kishner reduction.
Aromatic aldehvdes; Mechanism of Benzoin condensation reaction and Canmizzara’s
reaction (benzaldehyde is taken as example).
4. Heteroeyvelic Compounds : O3Hrs.
Defininion and classification. methods of synthesis of furan. thiophene pyrrole and
p}.’riLline, Aromatic charaeter of the above L'L‘nl'lrm'l.ll]q.iR {with molecular arbitl plcture).
Eleetrophilic substitution reactions of pyrrote and pynidine

UNIT: 11 : PHYSICAL CHEMISTRY 22Hrs.

1. Thermodynamics- 11 : [ OHs.

Limitatnon of Frest Ly (need ol second law). Spontaneous process
Wirth examples, Different statements ol second law of thermodynamies. Camol's
cvele, efticiency of the heat engine, camot's theorem « concepl of entropy. entropy as o state
tunctian, physical signiticance ol entropy, entropy changes of an deal gas with changes in
P. V oand T. valculation of entropy changes in reversible. isathermal and reversible
adiitbitie process. Problems based an efliciency equation,
Cribh's and Helmhboltz free energy functions, Gibb's free energy function - useful work.
significance of free energy change - critenia tor spontaneity and equilibria i terins ot
LLELS A and G, Demvation of Gibb's Helmbaoltz equation, Clapeyron - Clausius equation
wid ats applications. Third law of thermodynamics. Nemst heat theorem, statement and coneept
ol residual entropy.
2 Solutions (IRTHrs.
Different tvpes ol solubons with examples. Binary mixture of completely miscible
liguids, Racult's low. Tdeal and pontdeal solunons(based of Raoult's law), positive and
negdtive deviations from Raoult's T with examples. Vapour pressure - composition and
boiling pont-composition dagrams for above tvpes. Principle of fractional distillation.
Azcatropic mixtures. Partially nuscible liquid mixtares. critical  solution  temperature
(CSThwith respect to da) water- phenol system (b)Y teiethylamine - water system and ()
Nicotine - water svstem, Effect of addiion of salt on CST of phenol swater system,
Trmmiscible hoguid - steam distillation and applications.
X Colloidal State (4H s,
Coneepts, clectrical propertics of sols, origim of charge on colloidal particles, theary of
clectrie double laver. Zeta potental. eleciro-osmosis, electrophoresis. general applications
ol colloids,
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Emulsions - types, preparations, emulsifving agent and apphications
Giels - classification, preparation and apphications

CHP: 031: LABORATORY COURSE- 1T Y6 Hrs,
Inarganic Chemistry :
Imorganic serm-micro gualitanve analysis contatming two anions and two cations
Acid radicals:- CO Cp, B 10 NOs, and SO,
Basic radicals:-Cu™, Bi™, €075, Co™ L AN Fe™ Mn ™, Zn ™. Ca . 8=, Ba™, Me™. Na'
K and NH™,

Organic chemistry:

Crystallization.Concept of induction ot erystallization. Phthalic acid trom hot water (using
flured filler paper and stem less funnel ). Acetanilide [rom boiling water. Naphthaleng from
cthanol

Benzoic acid from water, Decolounsattion and crystalhization using charcoal
Decolourisation of brown sugar {sucrose) with animal charcoal using gravity {iliation
Crystallization and decolourisation of impure naphthalene (100 of naphthalene mixed
with 1L.3g of Congo red using 1y decolorizing carbon) from ethanol.

Physical chemistry:

1. To prepare arsenious sulphide solution and campare the precipitatng power off
mono. b and trivadent anions,

2. Delermination of transition temperiature of the given substance by thermometric
dialemetric method (eog MCIZA11:0 or SeBr:HL. 00 )

3. Toconstruet the Phase diageam of two component {e.o. diphenylamine
henzophenone) systent by cooling curve method.

Note-Unly inorganic semi micro qualitative analysis is given in the examination.
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FOURTH SEMESTER
CHT : 041 : CHEMISTRY
UNIT: T: INORGANIC CHEMISTRY 21 Hrs.
1. Acids and Bases: (5Hrs,
Detfinition of acids and hases. Arthenius theory. Lowry-Bronsted theory, Lewis
concept and Lux-Flood theory. HSAB principle and applications
2. Non - agueous Solvents: (HiHTs,
Introduction. phyvsical properties ot a solvent. types of solvents and thewrr general
. characteristics. Reaction in nonagueous solvents with reterence to hqud ammonia, ligud
sulphur dioxide. Tiguid H:504 and N2y,
3. Metal Carbonyls:
U7 Hrs.
Preparation, properties. structure and honding of mononuclear carbonyls with reterence o
Fe(CO)s. Ni(CO), and Cr(CO),. m-aceeptor bebavior of carbon monoxide, synergic effect
(MO dingram of CO), Carhonylate antons. ferrocenc and its reactions,
4. Reactivity of Metal Complexes: EHrs,
Labile and inert complexes. ligand substitution reactions — SN' und N7, substitution
reactions of square planar complexes — Trans eftect and its applications,

LNIT: 2 ORGANIC CHENMISTRY 2iHrs

I.  Ethers and Epoxides : O4Hrs.
Definition,  nomenclature.  methods  of  preparation by dehvdration of alcohols,
Willlamson's ether synthesis. heating atkyl balide with dry silver exide. Reactions- amo
oxidanion and C-0) bond cleavage reactions,
Crown ether: Introduction with example.
Epoxides: Detfrition and synthesis of Bpoxade tethylene oxde ag an example) acid and
basc catalyzed ring opening reactions.
1. Carboxylic Acids : U3Hrs.

Detimmon, classificaton with examples, methads of svnthesis of fatty acids by
alcohols, cyanides and Grignard reagent, Actdity of carboxylic acids, effect of substitution
on acid strength. Compare acid strengths among: tormic acid, acetic acid. propancic acid.
benzoie actd chlor, Tuoro, bromeacene aclds  acetic acid. moono. di. and irichloroacetic
acids, Hell-Volhard-Zelinsky reaction ol carboxvhic acids.
Mi-carboxylic acids (abiphane);, General methods of synthesis of di-carboxyhe acids from
cyelic ketones and cyanides.
3. Acid Derivatives ; UEHs.
Definition with examples. synthesis of acidehlorides (acetyl chlonde) and reactions
(hydrolysis. alecoholvsis. ammonolvsis. reduction. Rosenmund reduction, Friedel Crafis
acviation; Acid anhvdrides (acetic anhyvdnde) reactions (hvdralysis, reaction with alcohal,
ammonial, Amides (acetamide) reactions (hydralysis, reduction, Hoftmann degradation,
action ol nitrous acid)
4. Organic Compounds of Nitrogen : : U9H s,
Nitro compounds: General methods of preparation of nitroalkanes and nitro arengs.
reduction vl nitrobenzene in acid. alkaline and peateal medium, Electrophilic substitwion
reactions of nitrobenzene.
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Amines: Definition, classification with examples. General methods of svathesis of
aliphatic and aromatie primary amines (methyl amine and aniling ),
Mistinguishing tests for primary, secondary. tertiary amines by the action ol nitrous
acid and benzene sulphonylehloride. Basic character of amines,
a) CH N (CHONH & (CHasN
) CeH:NH, CoHsNHCOH: and CoHsN {CH)-
£) Aniline, P-nitro aniline and P-Tolwdine
Preparation, structure and synthetic applications of Benzene diazonium chlonde.
Sandmever's reaction. (Conversion 10 chlorabenzene. bromobenzene and benzominle).
reduction  {to phenyl  hydrazine),  coupling  reactions 0 give  azo dyes  (p-
hydroxyuzobenzene and p-dimethylaminonzobenzeng)

UNIT: I11: PHYSICAL CHEMISTRY 22Hrs

I Elementary Quantum Mechanics : 120,

Review of Bobr's atomic model. Limiations of classical mechanics. Wave paricle
duality. Postulates of quantum mechanics. Black body radiation, Planck's vadiation law,
phatoglectric effect, Crompton  Effect. De-Broglie hypothesis, The Heisenherg's
pncertainty principle.  Hamiltonian  operator,  Schrodinger  wave  equaton and its
imporatance. Phvsical mterpretation of the wave lunction. (Significations of w and
). Schriidinger wave equation Tor H-atom. separation m 1o three equations (without
derivation) general explorations of radial wave function and angular wave function.
Quantum numbers and ther nmportance (only qualitative).
2 Phase Eguilibria {13Hrs.
Phase mule: definition and explanation of the teems involved in the phase rule. Applicaton
o one component system{water and sulphur), trple point. application 1o lwo component
system (lead- silver and potassium jodide- water system), Futeetic mixwres and their
applications, Freezing mixtres. Desilverization of Tead by panenson’s method.
3 Photochemistry: {5Hrs.,

Interaction of radiation with matter, difference between thermal and photochemical
process, laws of photochemisiey Grothus- Draper’s law, Beer-Lambert's law, Stk
Emstein's law af photochemical  equivalence, quantum yield. quantum vield of
photachenneal combination of a). H: and Cl; b). [ and Br: ¢). dissociation of 111,
Oualitative  deseription of  Jluorescence.  phosphorescence.  hummescence,
photosensiized reactions with examples.

CHP : 041: LABORATORY COURSE-TV Y6Hrs.
Inorganic Chemistry:
1. Synthesis and Analysis:
1] Preparation of sodiumtriesatilo ferrate( 1 and deiermine the compaosition by
permaganomelry.

1y Preparanon of Ni-DMG complex

iii) Prepacation of copper tetra amine conmplex

v Preparation of cis and trans-bizoxalumadiaguachromate( 11 ton,

2. Instrumentation : Colorimetey —

iy Determination of iron using 1. 10- phenanthroline as a reagent by colarimetry,

i) Determination of the composition of the above complex by Job™s method und
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mole ratio method.
LWater and  Effluent analysis.

Orzanic Chemistry:

L R S T A

Estimations:
1. LEstimation of water soluble carbesvlic acid-titranon method
- Estimation of glucese by titrimetry method

Estimation of phenol ‘aniline by bromination method
Estimation of Aldehyde and ketone
FEstimation of amino actd

6y, Estimation of vitamin-C by firmetry method

7. Estimation of Nitrogen by Kjeldahl method.

Physical Chemistry:
Non-instrumental Methods ol analysis ;

:nr"l

e (o

4,

(41
1.
12
13
4.

13,

Determine the specific rte constant of hyvdrolysis of methyl scetate hy HCE at room
femperature,

Comypuare the sirength of HC and H-S0 in the hyvdrolysis of ethyl acctate (kK for one
acid 15 given

Deternune the actvation engrgy in the hvdrolysis ot methy] acetate [k value For one
Temperature js Lo be given)

Dictermine the partition coctticient of iodine between carbon tewrachlonde and
Waler,

Determine the equilibrium constant of KI+12=K13by distribution law methad.

study the adsorption of acetic acud by activated charcoal

DNetermine the specific rate constant o second order reaction botween K and K50,

Determine the specilic rate constant of saponification of cthyl acetate by sadium

hvdroxide

Determine the erincal solution tempetature of water — phenol system

Dictenmine the percentage of NaC'l solution using solubility ot phenol i water.

Determuine the molecular weight of non volatile solite by Rast method

Petermine the molecular weight of non volatile solute by ebullioscopy method,

Determine the heat of neatralization ol strong acid and strong base,

Determing the heat of neutralization of acetic acid and sodidn hvdroxide and calculate

the heat ol omzation of acetic acid.

Note:- Fither organic estimations or physical experiments is to be given for
Examination
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FIFTH SEMESTER
CHT : 051 : CHEMISTRY
IINIT: 1 INORGANIC CHEAMISTRY foHrs.

. Inorganic Polymers : (5Hrs.

Definttion, types of inorgapic polymers, classification, compansion hetween organic
and inorgame polvmers. Syathesis. structural aspects and  apphcations of silicones,
Phasphu- pzenes and phosphonitrillic chlomdes,

Classitication and structure of silicates - orthosilicates, pyvrosilicates, polysilicates,
cyelicsilicates, chamsilicates and sheetsilicates
2. Basic Concepts of Chromatography: {sHrs,
General  description,  defintions. terms  and  parameters  used  in chromatography.
Classification of’ cheomatographic methods. Criteria tor selection of o stationary and
mohile phase-nature ot adsorbents. factors influencing the adsorbents, nature and types of
maobile phases.

Thin tayer Chromatography (TLCY) Principle. methodulogy. determimation of Ry value and
s stemiticance, variables tha affect Ry value and applications,

Paper chromatography (PC): Detinilions. theory and pnnciple. echnigues: one. two-
dimensional and circular PC. mechanism ol separation. structure pf cellulose and types of
paper, methodology. tactors affecting Rvalue. advantages and applications.

Gas chromatogeaphy (GC): Basic Principle. instrumentation and applications,

3. Corrosion (13 Hrs.
Diefinition, theories, reactions, factors aftecting corrosion rate. prevention and protective
contimgs,

UNIT: 11 : ORGANIC CHEMISTRY 163 Lrs.
I. Spectroscopy : (9 s,
Introduction. advantape of spectroscopic methods.  Principle.  instrumentation and
applications of UV-VISO IR, FTIR. NMR spectroscopy in organic analysis, Meaning of the
terms chromophore auxochrophore. bathochromie and  hypsochromophaorie shitts with
examples. Functional group and fiwigerpint regions, tvpes ol vibratons and  groups
reguencies and thewr rewon of absorptions. Equivalent and non-equivalent pratons,
chemieal shift, spin-spin coupling, (n+1) rule. Shielding and deshclding of protons in
NIR spectroscopy. NMR spectra of simple organic molecules such as Ethyl bromude,
Ethanol, Acetaldehyde and Toluene
L Organometallic Compounds : (K Hrs.
The Grignard reagent o osynthesis and application of methyl  magnesium  jodide.
Reformatsky reaction
3. Organo Sulphur Compounds : 02Hrs,
Nomenclature, methods ol Tormation and chenueal reactions of thiols (Fthane thiol may
be taken as examplel.
Thioethers- Nomenclatre. methods of preporation and chemieal reactions  {(Dicthy]
sulphide may he taken as example).
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4. Rearrangement reactions | 02 Hes.
Backmann, Lossen and Cortius, dienone and Benadine  rearrangements.

LINIT: 111 ; PHYSICAL CHEMISTRY 16Hm

1. colligative properties : 12 s

Definition and examples

Osmosis and Osmotie Pressuce; Semi permesble membrane. natural and artiticial
semi permeable cxamples, Osmosis and osmntic pressureg- deteemination: of  osmone
pressure by Berkeley and Hertley's method. Theory of dilue solutions, Laws of osmotic
pressure, relationship between molecular mass and osmotic pressue, isotonic solutions,
Numerical prohlems
Lowering of vapour Pressure @ Concept ol vapour pressure, Ruaoult's Law, relative
lpwwering of vapour pressure of solvent, its determination by dynamic method (Oswald's
& Walker), Caledlation ol molecular mass from relative lowering of vapour pressure.
Prablems
Elevation fn bonling point: definition and jts refutionship with relative lowering of vapour
pressure (0 be derived from Clepeyron-Clausius equation), Ebalboscopie constant of
solvent. relationship between molar mass and elevation o boiling point, Determination of
molar mass ol solute by Land Beroer's method. Probiems.
Depression in [reesing point Definition and its relationship to the lowering of vapour
pressure, cryoscopic constant of the solvent relation between depression in [receing point
and moleenlar mass of solutefto be derived from Clepeyron- Claussius cguation).
determination of molecutar mass ol solute by cryoscopic method. Problems
2 Adsorption : D] s,
Adsorption of uases by Solids: Adsorption isotherms, derivation of Frundiich adsorption
motherm and its Himitations. Derivation of Langmuir's adsorption isotherms, BLET equation
tho derivanon) and (s application 1w the determination of surface area of adsorbent
Applications of adsorption

CHP :051;: LABORATORY COLRSIE 48 Hrs
Oreanie Chemistry:
Qualitative analysis of binary mixture contamine two solid compounds. separation using
NallCOy, NaQl ] and TICT, Identification of mixture. separation ol mixiure and analysis of
any one component with preparation of derivative.
Acids-Benzoic. Salieylic, Cinnamic and phthalic acid.
Phienols:- 1-Naphthel, 2-Naphtholand and resareinol.
Bases:-P-Toluidine O- Toluding, m-Toludine, Nitro anilines :
Neutral-Naphthalene: Diphenyl. m-dinitrobenzene. Acetanilide.
The mixture (s ol A+D, AN, PHB, PN and BN
Inorganic Chemistry:
|, Separation of metal ions ol group IV by ascending chromatography.
2, Separation of newsl jons ol group [ by paper chromatography.
3. Separation of Phenols on activated siliea gel (tle),
Note @ Chualitative analysis is given in the examination.
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FIFTIL SEMESTER
CHT; 032;: CHEMISTRY
UNIT: 1 INDRGANIC CHEMISTRY 1oHrs.

1. Bisinorganic Chemistry: LETHr=.
Introduction, essential and trace elements, non- essential elements, role of Na, K, Ma,
Ca. e Co. Nio Cu and 2 in bialogical systems. Metalloporphyrins with special reference
ta hewmaglobin, mvoeloby and chlorophyll-structure and their functions. Role of
cobalamine (vitamin B:: coenzyine) In living svstem
Chemical Toxieology: Toxic chemiculs in the environment: impact of wxic chemicals on
enzymes:  biochemical elfect of As, Cd, Phand g,
2. Fertilizers: Ddlrs:
(troduction (need of  lertilizers), functions o essential plant nutrients  (NJPUKL
Classification of lertilizers with examples. Nitrogeneous. Phasphate and mixed fernilizers
with suitable examples, Nitrpgen fixation. Manufaciure of urea and Super phosphate of
lime. and their uses. Fertilizer industries in Indi.
3 Organic Reagents in Inorganie Analysis: 04 Hrs.
Intraduction, advantages and disadvantages ol organic reagents, Structure and applications
of uxine. dimethiy! glvoxime. w-nitroso-f-naphthol. copleron and gluminon

UNIT: 1 : ORGANIC CHEMISTRY 16Hrs.
I, Organie Synthesis Via Enolates : (13Hrs.
Reuctive Methylene compounds: Acidity ol alpha hydrogen atoms, Synthesis of ethyl
acetoacetate (mechanism of Clasen condensution). Keto-enol tautomenism in ethy]
acetopeetate. Synthetic applications of ethyl seetoncetate. Svnthesis of alkylacetic acid,
sueeinic acid and crotonic beid, aeety] acetone.d-methyl uriell and antipyrine..
2. Carbohydrates : (05Hrs,
[ntroduction and classileation. Mechanism ol vsagone formation. Inter conversion ol
Cllucose (nto Fructose and vice-versa. Chain lengthening ol aldoses ( Killianmi-Tischer
svathesis), chain  shortenimg  of  aldoses (wohl degradationy.  Epimerization  and
mutarotation. Elocidation of structure of glucose (open chain structure and configuration ),
Determination of ring size in slucose (Fischer and Haworth structure ol glueose), Haworth
stricture of suerose. maltose, lactose
30 Onls, Fars . Soaps And Detergents ; (s,
Campesition of otls and fals. Determination of saponification value and jodine value of
ails and fats. Manulagiure of soaps (hydrolyser process) Synthetic deteruents (Syndets)
manulactyre o sodium Taury] sulphate and sodivm do deeyl benzene  sulphonate.
Cleansing action of soaps.,
4. Synthetic Polymers 021 frs.
Classitication with examples. svothesis and uses of Jow density and high density
palvethene, poly viny] chloride, nylon 6. nvlop 6.0, bakelite and terylene,
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5. Synthetic Dyes : (12Hrs,
Introduction, classification based on structure, chromophore theory of colour and
constitution, Svnthesas of congo red. bismarck brown, malachite green and alizarin.

UNIT: 1T s PHYSICAL CHEMISTRY 16Hrs.

L Electrochemistry : | THm=
Rewvision of conduction in metals and elecrrolvte solutions, Speeific conductance, malar
conductance, equivalent conductance, vanation of eguivalent conductance amd specific
conductance with dilution. Cell constant, determination of equivalent conductance. lonic
conductance, lonic mobility. Kohlrausch's and its applications. Numerical problems.
Hittroftf's theorctical device, transport number, determination of transport number by
Hittrot!'s method (non-anackable etectrades). Debev-Hockel-Onsagar equation for strong
electrolyies (elementary treatment anly)
Appheation of conductance measureiments
a) Solubility and sotubility product of sparmgly soluble salt
by Dewree of dissociation of weak clectrolyies
¢) Conductometric nratons-acid-base and precipilanion Hirations and

advantages of these
1 Physical properties and molecular structure : (I5Hrs.
Dipole moment. palanzation, induced polarization, orentation polarization, measurement
of dipole movement by temperature method. Classius - Mossottt cquaton and  its
importance. Dipole movernent and stucture of Molecules (COs 11O, BE; NH; and CCly
Magnetic Properties : Paramagnetic diamagnetic and ferromagnetic systems

o5+

CHP : 061: LABORATORY COURSE -V 48 Hrs.

Physical Chemistry:

[nstrumentul methods of analysis -1

Conductometric titration of strong acid (say HCL ) against strong base (NaOH)

Conductometric titration of weak acid (acetic acid ) against strong base (NaOl)

Conductometric titration of mixture of acids against strong base

Conductometric precipitation titration of sodim chloride agamst silver Nitrate

Determmnation of amount of cu inCuSOusalution and verily Beer Lanibert™s Taw.

6 Determine the specitic and molar refractivity of two given liguids by Abbe

refractometer and determme the densitics of two given Hyuids,

Estimation of HCL by lirating with standard NaOHpotentiometncally.

Estimate the amoont af iron in terrous ammonim sulphate by titrating with sud.

Potassium dichromate solution potentionetricilly,

0. Potentiometric titvation of dibusic acid with strong base. -

0 Determination of amount of sodium chlonde i the given solution potentiomerric
titrittion against silver nitrate

11, Determine the specific rotation of cane sugar solution using polarimeter.

PR (i SO S P | P

o0 =]
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SIXTH SEMESTER
Sat CHT: 862 CHEMISTRY
UNIT : I ANALYTICAL CHEMISTRY laHrs.

I. Evaluation of Analvtical Data: DaHs.
Introduction, Error, Accuracy. precision, methods of expressing accuraey and precision,
classilication of errors, significant fgures and computations. distribution of random errors,
meun and standard deviatons. reliability of results. Methods ot reporting analvtical dara,
2. Gravimetric Anulysis: 07 Hes.
General principles, stoichiometry, calculation of results from gravimetric data. Properties
of precipitates. Nucleation and  crystal  growth,  factors  mfluencing  completion of
precipitation.  co-precipitation and - post-precipitation,  purification  and  washing o
precipitates. Precipitation fram homogeneous solution, a fiw common  gravimetric
determinations-chloride as silver chloride, sulphate as banum sulphate, aluminium as the
oxinate and nickel as dimethyl glyoximare.

A Water Analysis: (13 Hrs.
Sampling and preservation of water. Determination of hardness. alkalinity, acidity. 1otal
dissolved solids (TDS), Dissalved oxygen (DO} - by Winkler's methed and domestic
Wiste water treatment.

UNIT : [ : ORGANIC CHEMISTRY 16Hrs,
I, Alkaloids : {(03Hrs.
Introduction. classilication with examples, general methads of structural. clueibation,
Hofimann exhaustive methylation with pyridine as example. Synthesis and ¢lucidation of
structure of picotine. Structyral Tormula and uses of Quinine and Alropine,
2. Terpenes : (13Hrs.
Occurrence. classification, Isoprene rule, special Isoprene rule.  1solaton of Terpenes.,
synthesis and general methods  of structural elucidation, structueal clucidation of Cial,
Structural formula and uses of menthol, ¢- pinene and camplior,
3. Amino Acids, peptides and proteins: O] 1es.
Introduction, classitication and structure of anino acids, Synthesis of o — amino acids
(from acids, Strecker synthesis and Gabriel- phthalamide synthesis), Acid-Base behavior
and ispelectrie pomt ol an annno adid.
Peptides- classification. peptide linkage. Synthesis of o dipeptide (Glyeylalanine). Proteins
- Classification of protems on composition and molecular shape. Primary and secondary
structures of proteins,
4. Bio-Organic Chemistry (iakrs.
Frzymies: Classification, Characterisue properties ol enzymes, mechanism of cnzvmalic
action (Lock and Koy theory and template hypothesis) Factors alfecting the rate of”
enzyme catalvsis. co- enzymes.
Hormones:  Introduction,  classification avith  examples, Hormone  secreting  glands.
Synthesis and importance of Adrenabine and thyroxin, Bislogical importance ol msulin
and oxytocin.
Vitamins: Introduction, classification with examples. synthesis of vitamin C.
Biological importance of vitanuns AL Bl B2 B6, C.and D
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UNIT : 11 : PHYSICAL CHEMISTRY 16Hs.

1. Molecular spectroscopy: [2Hrs.
Electromagnetic  radiation, regons of the spectrum. Basic  features of different
spectrometers; statement of Born-Oppenheimer approximation. degrees of freedon,
Rowtional spectrum: Diatonmie molecule, energy levels of a ngid rotator (semi-classical
principles). spacing of spectral lines, selection riles. spectral intensity, distribution using
population distribution (Maxwell-Boltzmann distribution), determinations o bpnd length,
quahitative description of non-rigid rotator, isotopie effect. Problons,
Vibrational spectrum: Infrared spectrum:-kEnergy levels of simple harmonic oscillator.
selection rules, pure vibrational spectrum. ntensity | determimation of toree constant,
qualitative refation of foree constant and bond energies, eftect of anharmonie motion and
1sotope on the spectrum. Problems,
Raman spectrum: Pore rotational and pure vibrational Raman spectra of ditomig
molecules

2. Radiation Chemistry. {4 H

Introduction. unis of radiaton, radiclvsis of water. dospmeters-Friche dosimeter and
Ceric sulphate dosimeter, lsotopes - Use of radio lsotopes in Tracer techmaue. Agriculture,
Medicine. Food Preservation. and carbon datmy,

ob )
CHP : 362 : LABORATORY COURSE-VII

Inorganic Chemistry : 48Hrs,
Gravimetric estimuations:-
Estimation of won as ferric oxide in ferrous anumonum sulphate solution.
Estimation of barium as barium sulphate m barium chlonide solution
Estimation of sulphate as bariwm sulphate in ammonium sulphate solution.
Estimation of mekel as nickel dimethyvl glvoximate m mekel sulphate soluton,
Fstimatin of Magnesium as oxinate in magnesium sulphate solution.
fr. Estimation copper gs cuprous thiocyanate in copper sulphate solution.
Organic Chemistry :
Preparations:
| Preparation of Acetanihde from antline
2. Preparation of P-Bromoacetanilide ftrom Acetanilide
. Preparation of iodeform from acetune.
. Preparation of Benwom from benzaldehyde
. Preparation of m- dinitrohenzene from nitrobenzene
v Preparation of p- nitro acctanilide from acctamlide
. Preparation of Benzoic acid [rom Benzyl chloride
3. Preparation of 2, 4, 6 - inbromoamiime [rom aniling,

Ly e d Ld —

[0 TR K|

-4 o

Note: - The gravimetric estimations are W be given m the examinations
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SIXTH SEMESTER
< b3 CHT 063 : CHEMISTRY
UNIT = 1 : INDUSTRIAL CHEMISTRY 168 s,

I, Cement: O6Hrs.
Introduction. defimtion, raw materials. prades of cement. Manutacture of Portland cement
{byv dirv and wet process). Mechanism ot setting of cement. Types of cement amd their
uses, RCC

2. Ceramics, Refractories and glass: (GaHrs.
Ceramics: Introduction. classification —clay defimuon. propertics and uses,

Refractorics ¢ clussification — acid, base and neutral refractories

Giluss: Properties, 1ypes. manufacture of soda plass. Composition and applications of
borosilicate, metallic gliss. optical glasses and polvearbonate glass, sufety elass, fire und
bullet proof glass.

3. Paints, Pigments and Varnishes: (b Hrs.
Paints © Introduction. reguivement of paints, constituents of paints, formulation of paints,
Failure of pants tilms (reasons ). emulsion pamts. manutacture of white lead using Dutch
process and uses.

Pigments: Red przments, white pigments,
Varnishes: Spirt and Oi] Yarnishes.

UNIT: IT : ORGANIC CHEMISTRY 16Hrs.

1. Reagents in oraganic synthesis : 051rs.
Preparations and applications of the following reagents in organic synthesis
Lithium alumimiun hydride. sodium boro hvdnde, sodiom in liguid ammaonia,
Potassium dichromare. Potassium permanganate, Hydriodie acid,

2. Green Chemistry: (3Hrs
Intreduction. definition of green chemistry, neéed of green chemistry inour dav  today
life cyele, basie prmciple of green chemistry. Green synthesis of adipic acid. urethane and
ihuprofen,
3. Protection and deprotection @ {4 HTs.
Protection and deprotection of the following functional groups
Criteria for the protection  and deprotection . amino, hydroxyl, carboxyl and carbonyl
aroups (at least threee reagents for each group),

4. Medicinal Chemistry - U4 Hrs,
Tvpes of drugs: Definaton with Examples (Analgesic, Antipyvretic. Anasthetic, Noreotics,
Diuretios, Sedatives,  Cardiovescular,  Antmalerial  Antthealmentic.  Anticonvulsant,
Antiseptic. Antibiotics). Synthesis and uses of Aspivin, Paracetmol. Sulphantfamide,
Sulphathiazole and chloranme-T.
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UNTT : I : PHYSICAL CHEMISTRY. 16Hrs,

1. Electromotive Force: [3Hrs.
Electrolvtic and Galvanic eells, reversible and imeversible cells. Types of reversible
clectrodes,  metal-metal 1on electrode. metal- metal nsoluble electrode. amalpam
electrode. gas electrode and redox electrode. Eleetrode reactions in Danmiel eell. Sian
comvention of electrode potential {reduction potential is 1o be adopted) Emif ot the cell and its
meassurement. Standard electrode potential, Nernst equation for electrode potential and tor
measuring Emf ot the Cell (1o be derived ) Reference electrodes - calomel electrode, Weston
standard cell. polanzaton. over voltage and Hydrogen over voltage. Problems on the
electrode potential and Emt of the cell
Concentration cells - Activity and Acuvity coefficient of eleetrnlyte
Concentration cells with and without transicrence, Tiguid uncton potential. salt bedee.
Application of Emf measurements-
Deternunation of pH of a solution using quinhydron and glass electrode
Potentiometric titrations - Acid -hase and redex titrations,
L FElectrochemical energy sources. (3Hrs
Primary cell (Dry cell) Sccondary cell (lead storage cell and Nickel-cadmium cell ),
Fuel cells. construction and working of Hydrogen- oxyveen fuel cell and ns importance.
A

CHP: 863 LABORATORY COURSE - VI 48Hrs.
Phvsical Chemistry :
Instrumental methods of Analysis - 11
|. Determination of degree of dissociation of weak electrolyie,
2. Determunation ol dissoctation conslant (Ka) of weak electrolvte.
- Determmation ol equivalent conductance at intimite difution of strong clectrolvie.
- Determination al solubility and solubility product of a sparingly soluble sall (say
BasOy, AgCL AgBr) by conductance method,
5. Determing the amount of lron in FeCls solution and verity the Beer-Lambert's
faw,
6. Deternune the percentage compaosition of liquid muxture (carbon tetrachloride and benzene)
by farminlit ethod using Abbe refriclometer.
7. Determune the percentage composition of ligud nuxtaret carbon tetrachloride and benzene)
by graphical method using Abbe refractometer.
8. Datermine the pH of the following biclogical juices
(i) milke (i) orange juice (0 Hee water (V) eilras acd solution
and (v sodiam carbonzee
9. Prepare a standard G20 Na:H POy and 0006 cione acid soluten, henee prepare

Different buffer solutions and determine pka vilues of these unknown solulions,

0. Determine the pKa values of piven acid by pH metric ttration with strong base.
I 1. Determine the percentage of cane sugar or tartane acnd solulion using polarimeter,

el
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