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Scheme of Marks Distribution

Maximum Marks – 100
Theory-85
CCE-15

Paper wise marks distribution
S.No Subject Paper Paper Name Maximum

Marks
1. Chemistry I Physical

Chemistry
29

2. Chemistry II Inorganic
Chemistry

28

3. Chemistry III Organic
Chemistry

28

Section Wise Marks distribution

Maximum Marks-29

S.No. Section Total Number of Question Marks
1. A Objective Questions

5 Questions of multiple choice
2. B Short Answer Questions 5 Questions with

internal Choice
(one questions from each unit)

3. C Long Answer Questions
5Questions with internal choice (one question
from each unit)

Maximum Marks - 28
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Class B.Sc. I Year
Subject Chemistry(jlk;u½
Paper I

Physical chemistry
Max. Marks 29 + CCE (05)

Unit Syllabus Periods

Unit I

English

A. Mathematical Cocepts : Logarithm relations. (rules
and types). Use of log table and antilog table in
calculations, Curves sketching, Straight line and
linear graphs, calculation of slopes. Differentiation
of functions like Kx, ex, Xn, Sin x, Log X :
multiplication and divison in differentiation, maxima
and minima, partial differentiation. Integration of
some useful/ relevant functions : Factorials,
Probability.

B. Gaseous States and Molecular Velocities ; Critical
phenomenon : PV isotherms of ideal gases. Andrew’s
experiment, continuity of state, the isotherms of van
der waals equations, relationship between critical
constants and van der waals constants,
Root mean squarce, average and most probable
velocities. Qualitative discussion of the maxwell’s
distribution of molecular velocities, collision
numbers, mean free path and collision diameter.

fgUnh

v- xf.krh; vo/kkj.kk,¡ & y?kqx.kdh; laca/k ¼y?kqx.kd ds
fu;e rFkk izdkj½] y?kqx.kd  rkfydk rFkk izfry?kqx.kd
rkfydk dk x.kuk esa vuqiz;ksx ] odz vkjs[ku] ljy js[kk
rFkk js[kh; xzkQ ,oa <ky dh x.kuk, Kx, ex, Xn, in x,
log x; tSls Qyuksa dk vodyu nks Qyuksa dk xq.kuQy
rFkk Hkkx dk vodyu] mPPkre ,oa fuEure vkaf’kd
vkdyuA dqN mi;ksxh ,oa lac) Qyuksa dk lekdyu]
dzexqf.kr ¼QsDVksfj;Yl½] izkf;drkA



c- xSlh; voLFkk rFkk vk.kfod xfr;k¡ & dzkafrd
ifj?kVuk,¡ & okLrfod xSlksa ds PV lerkih; odz] ,sUMwt
dk iz;ksx] voLFkk dk lkrR;] ok.Mj okYl lehdj.k ds
lerkih odz] ok.Mj oky fLFkjkad ,oa dzkafrd fLFkjkad esa
laca/kA
oxZek/; ewYk osx] vkSlr osx] izkf;dre osx] vk.kfod osxksa
ds eSDlosy forj.k dh xq.kkRed foospuk] la?kVu la[;k]
ek/; eqDr iFk] la?kVu O;klA

Unit II

English

A. Liquid State : Intermolecular forces, structure
of liquids( a qualitative description) Liquid crystals:
Difference between liquid crystal. Solid and liquid.
Classification, Structure of nematic and cholestric
phases. Thermography and seven segment cell.
B. Solid State :- Definition of space Iattice, Unit
cell, Laws of crystallography – (i) Law of constancy of
interfacial angles (ii) Law of rationally of indices (iii)
laws of symmetry, symmetry elements in crystals.
Lonic solid structures, radius ratio effect and
coordination number, Limitations of radius rule, lattice
defects.

fgUnh

v- nzo voLFkk & varjkxqd cy] nzoksa dh lajpuk ¼xq.kkRed
fooj.k½ nzo fdzLVy % nzo fdzLVy] Bksl ,oa nzo esa varj]
oxhZdj.k] usesfVd ,oa dksfyfLVªd izkoLFkkvksa dh lajpuk]
m"ekxzkQh vkSj lkr [k.Mh; lsyA
c- Bksl voLFkk & f=foe tkyd rFkk bZdkbZ lsy dh
ifjHkk"kk fdzLVyksxzkQh ds fu;e ¼1½varjkQyd dks.kksa dh
fLFkjrk dk fu;e ¼2½ ifjes; ?kkrkad dk fu;e ¼3½ leferh
dk fu;eA fdzLVy esa lefefr rRo] vk;fud Bksl lajpuk]
f=T;k vuqikr] f=T;k vuqikr izHkko vkSj mi lgla;kstd
la[;kA f=T;k vuqikr dh dfe;ksa vkSj tkyd nks"kA

English

Chemical Kinetics : Chemical Kinetics and its scope,
rate of a reaction, factors influencing the rate of a
reaction- concentration, temperature, pressure, solvent,
light and catalyst. Dependence of rate on concentration.
Mathematical. Characteristics of simple chemical
reactions-zero order, First order, second and pseudo
order, half – life and mean life.
Determination of the order of reaction, Differential
method, Integration method and half life method. Study
of chemical kinetics by polarimetry and
spectrophotometery. Effect of temperature on rate of
reaction. Arrhenius equation, concept of activation
energy. Simple collision theory, transition state theory
(equilibrium hypothesis).



Unit III

fgUnh

jklk;fud cyxfrdh % jklk;fud cyxfrdh ,oa bldk
dk;Z{ks=] vfHkfdz;k dh nj] vfHkfdz;k nj dks izHkkfor djus
okys  dkjd&lkUnz.k] rki] nkc foyk;d] izdk’k ,oa
mRizsjd] vfHkfdz;k nj dh lkUnz.k ij fuHkZjrk] ljy
jklk;fud vfHkfdz;kvksa ds xf.krh; vfHky{k.k&’kwU; dksfV]
izFke dksfV] f}rh; dksfV] rFkk Nne dksfV v)Z&vk;q dky
,oa ek/; dky] vfHkfdz;k dh dksfV dk fu/kkZj.k vodyu
fof/k] lekdyu fof/k ,oa v?kZ vk;q dky fof/kA jklk;fud
cyxfrdh dk iksyjhehVªjh rFkk LisDVªksQksVksehVªh fof/k;ksa }kjk
v/;;u] jklk;fud vfHkfdz;k nj ij rki dk izHkko]
vkjghfu;l lehdj.k] lfdz;.k ÅtkZ dh vo/kkj.kk] ljy
la?kV~; fl)kar] ladze.k voLFkk fl)kar ¼lkE; ifjdYiuk½

Unit IV

English

Radioactivity and Nuclear Chemistry : Natural and
artificial radioactivity, radioactive radiations, detection
and measurement of radioactive radiations, theory of
radioactivity, Group displacement law of soddy,
radioactive disintegration, nuclear reaction, nuclear
fission and nuclear fusion, half life period, isotopes,
isobars and isomers, application of radiochemistry.

fgUnh

jsfM;ks,fDVork ,oa ukfHkdh; jlk;u % izkd`frd ,oa d`f=e
jsfM;ks,fDVork] jsfM;ks,fDV fofdj.k] jsfM;ks,fDVork dk
vfHkKku ,oa ekiu] jsfM;ks,fDVork dk fl)kar] lksMh dk
lewg foLFkkiu dk fu;e] jsfM;ks,fDv fo[k.Mu] ukfHkdh;
fdz;k,¡] ukfHkdh; fo[k.Mu] ukfHkdh; lay;u] v/kZ vk;qdky]
leLFkkfud ] leHkkfjd ,oa leo;h] jsfM;ks,fDVork dk
vuqiz;ksxA

Unit V

English

A. Chemical Equilibrium : Law of mass action,
Equilibrium constant, Lechatelier’s Principles.
B. Colloidal Solutions: Classification, lyophilic
and lyophobic colloids, properties : kinetic, optical and
electrical, coagulation, Hardy – Schulze rule gold
number, emulsions, gels and sols, application of
colloidal.

fgUnh

v- jklk;fud lkE; % nzo vuqikrh fdz;k dk fu;e] lkE;
fLFkjkad] yh’ksrsfy;s dk fl)kar

c- dksykWbMh foy;u% oxhZdj.k % nzo&Lusgh rFkk nzo&fojks/kh
dksykWbMh] dksykWbMh foy;u ds xq.k&/keZ] xfrd] izdkf’kd
,oa fo|qr] Ldanu gkMhZ 'kqYts dk fu;e Lo.kkZad] ik;l] tsy
,oa lkWy] dksykbMh foy;u ds vuqiz;ksxA
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Class B.Sc. I Year
Subject Chemistry(jlk;u 'kkL=)
Paper II

Inorganic Chemistry
Max. Marks 29 + CCE (05)

Unit Syllabus Periods

Unit I

English

A. Atomic Structure
Dual Nature of matter idea of de Broglic matter
waves, Heisenberg uncertainty principle atomic
orbitals, Schrodinger wave equation, significance of
Y and Y quantum numbers, radial and angular wave
functions and probability distribution curves, shapes
of S,P, d orbitals. Aufbau and pauli exclusiton
principles. Hund’s multiplicity rule. Electronic
configruration of the elements. Effective nuclear
charge.
B. Periodic properties
Atomic and ionic radii, ionization energy, electron
affinity and electronegativity-definition, methods of
determination or evaluation, trends in periodic table
and applications in predicting and explaining the
chemical behavior.

fgUnh

v- ijek.kq lajpuk
inkFkZ dh nksgjh izd`fr] rjaxh; xfr ds vfHky{k.k]
Mh&czkWXyh laca/k]  vfuf’prrk dk fl)kar] JksafMaxj rjaax
lehdj.k Qz rFkk Qz dk HkkSfrd egRo] vkWfcZVy rjax&Qyu
RkFkk izkf;drk forj.k ijek.oh; vkWfcZVyksa dh vkd`fr]
Dok.Ve la[;k,¡] gq.M dk vf/kdre cgqyrk dk fu;e]
fdlh bysDVªkWu fudk; dh Dok.Ve la[;kvksa dk fu/kkZj.k]
cgq bysDVªkWuh; ijek.kqvksa dk ÅtkZ Lrj vkjs[k] vkWfcZVyksa
,oa midks’kksa esa bysDVªkWu d iwj.k ds fu;e] rRoksa dk
bysDVªkWfud foU;kl] ikmyh dk viotZu fu;eA



c- vkorhZ xq.k
rRoksa ds xq.kksa esa vkofrZrk] ijek.kq f=T;k] vk;fud f=T;k]
vk;uu ÅtkZ ;k vk;uu foHko] bysDVªkWu cU/kqrk] bysDVªkWu
cU/kqrk ij izHkko Mkyus okys dkjd] fo|qr _.kkRedrkA

Unit II

English

Chemical Bonding – Part I
(A) Covalent Bond-Valence bond theory and its
limitations. Directional characteristics of covalent bond.
Various types of hybridization and shapes of simple
inorganic molecules and ions. Valence shell electron
pair repulsion (VSEPR) theory to NH3, H3O, SF4 CIF3

and H2O, MO theory, homonuclear and heteronuclear
(CO and NO4) diatomic molecules, multicenter bonding
in electron deficient molecules, bond strength and bond
energy.

fgUnh

v- jklk;fud vkcU/ku
lg la;kstd ca/k la;kstdrk ca/k fl)kar] lgla;kstd ca/k
dh fn’kkRed fo’ks"krk,¡] ladj.k ds izdkj] ljy vdkcZfud
v.kqvksa ,oa vk;uksa dk vkdkj] la;kstdrk dks bysDVªkWu ;qXe
fl)kar NH3, H3O, SF4 CIF3 and H2O, MO fl)kar
leukfHkdh; ,oa fo"ke ukfHkdh; v.kqvksa esa ca/ku bysDVªkWu]
bysDVªkWu U;wu ;kSfxdksa esa cgq dsUnzh; ca/ku] ca/k lkeFkZ ,oa
ca/k ÅtkZ] lgla;kstd ca/k dk izfr’kr vk;fud xq.kA

Unit III

English

1. Chemical Bonding- part II
(B) Ionic Solids-lonic structures, radius ratio effect
and coordination number, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and
Born-Haber cycle, salvation energy and solubility of
ionic solids, polarizing power and polarisability of ions.
Fajan’s rule. Metallc bond-free electron, valence bond
and band theories.
(C) Weak Interactions-Hydrogen bonding, van der
waals forces
2. Chemistry of Noble Gases
Chemical properties of the noble gases, chemistry of
xenon, structure and bonding in xenon compounds.



fgUnh

1- jklk;fud vkcU/ku & ¼B ,oa C ½
vk;fud Bksl dqN izk:fid vk;fud lajpuk,¡] tkyd
=qfV;k¡] v/kZpkyd] tkyd ÅtkZ] lksfM;e DyksjkbM ds
fuekZ.k dh vkSftZdh rFkk ckWuZ&gScj pdz] vk;fud Bkslksa dh
foys;rk ,oa foyk;du ÅtkZ] /kqzo.k {kerk] vk;uksa dh
/kqzo.kh;rk ,oa Qk;kUl ds fu;e]  /kkfRod cU/k] LorU=
bysDVªkWu fl)kar ;k bysDVªkWu leqn ekWMy] la;kstdrk cU/k
ekWMy] cS.M ekWMyA nqcZy vU;ksU; fdz;k,¡] gkbMªkstu cU/k]
gkbMªkstu vkca/kksa ds izdkj] gkbMªkstu cU/ku ds fl)kar]
okUMj okYl cyA
2- mRd`"V xSlksa dk jlk;u
mRd`"V xSlksa dk jlk;u] mRd`"V xSlksa ds ;kSfxd] thukWu ds
izeq[k ;kSfxdA

Unit IV

English

1. S-Block Elements
Comparative study Li and Mg. diagonal relationships,
salient features of hydrides. Salvation and
complexation tendencies including their function in
biosystems an introduction to alkyls and aryls.

2. P-Block Elements Part-I
Comparative study Be and A1 (including diagonal
relationaship) of groups 13-17 elements. Compounds
like hydrides, oxides, oxyaacids and halides of groups
13-16.

fgUnh

v- S-CykWd ds rRo
lewg 1 ds rRo% {kkj /kkrq,¡] HkkSfrd xq.kksa esa lekurk rFkk
dzfed ifjorZu] jklk;fud xq.kksa esa lekurk rFkk dze.k]
yhfFk;e dk vlaxr O;ogkj] yhfFk;e o eSXuhf’k;e esa
fod.kZ laca/k] tSc rU=ksa esa {kkj /kkrqvksa ds dk;Z] lewg 2 ds
rRoksa dk lkekU; v/;;u % {kkjh; e`nk /kkrq,¡ HkkSfrd xq.kksa esa
lekUrk rFkk dze.k jklk;fud xq.kksa esa lekurk rFkk dze.k
{kkjh; eǹk /kkrqvksa ds ,sfYdy vkSj ,sfjy O;qRiUu] csjhfy;e
dk vlaxr O;ogkj] cSjksfy;e o ,sYkqfefu;e esa fod.kZ laca/k]
lewg 1 o lewg 2 ds rRoksa esa rqyukA

Unit V

English

p-Block Elements part –II
Hydrides of boron-diborane and higher boranes,
borazine, boroydrides, Fullerenes, fluorocarbons,
silicates (structural principle), tetrassulphur tetranitride,
basic properties of halogens, interhalogens and
polyhalides.

fgUnh

p- [k.M ds rRo] Hkkx&2
cksjkWu ds gkbMªkbM] MkbcksjkWu ;k cksjkWu] cksjkthu]
cksjkgkbMªkbM] Qqysjhu] dkckZbM] ¶yqvksjksdkcZu] flfydsV]
VsVªklYQj VsVªkukbVªkbM] gSykstuksa ds {kkjdh; xq.k]
varjk&gSykstu ;kSfxd] ikWyhgSykbMA
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Class B.Sc. I Year
Subject Chemistry(jlk;u 'kkL=)
Paper III

Organic Chemistry
Max. Marks 28 + CCE (05) Total marks 33

Unit Syllabus Periods

Unit I

English

Spectroscopy :
Nuclear Magnetic Resonance Spectroscopy.
Proton Magnetic Resonance (1HNMR) Spectroscopy,
Nuclear shielding and dis-shielding, chemical shift and
molecular structure, spin-spin coupling and coupling
constant, region of signals, Explanation of PMR spectra of
simple organic molecules like ethyl bromide, ethanol,
acetaldehyde, 1,1,2 tribromo ethane, ethylacetate, toluene
and acetophenone. Applications of UV, 1R and PMR
spectroscopy for simple organic compounds.

fgUnh

LisDVªfedh %&
ukfHkdh; pqEcdh; LisDVªfedh
izksVksu pqEcdh; vuqukn (1HNMR) LisDVªfedh] ukfHkdh; ifjj{k.k
,oa foifjj{k.k] jklk;fud foLFkkiu ,oa vkf.od lajpuk]
fLiu&fLiu ;qXeu ,oa ;qXeu fLFkjkad] flXuy dk {ks=] ljy
dkcZfud ;kSfxdksa ds PMR LisDVªk dh O;k[;k] tSls&bFkkby
czksekbM] ,Fksuky] ,lhVSfYMgkbM] 1]1]2&VkbZ czkseks,Fksu]
bFkkby,slhVsV] VkWYohu ,oa ,sflVksQhuksuA UV, 1R ,oa PMR
LisDVªfed rduhd dk mi;ksx djrs gq;s ljy dkcZfud ;kSfxdksa
dh lajpuk dk fu/kkZj.kA



Unit II

English

(A) Organo-Metallic compounds :-
Organomagnesium compounds – Grignard reagent,
preparations, structure and chemical reactions.
Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds – Preparations and chemical
reactions.
(B) Organo sulphur compounds.
Nomenclature, structural characteristics.
Thiol, thio-ether, sulphonic acid, sulphonamide and
sulphaguanidine-methods of preparations and chemical
reactions.
(C) Organic synthesis by enolates:
Acidity of hydrogen, alkylation of diethyl malonate and ethyl
acetoacetate, synthesis of ethylacetoacetate- claisen
condensation. Keto-enol tautomerism in ethylacetoacetate.
Alkylation of 1,3 dithianc. Alkylation and acetylation of
enamine.

fgUnh

¼v½ dkcZ&/kkfRod ;kSfxd &
dkCkZeSXuhf’k;e ;kSfxd % fxzXukMZ vfHkdeZd & fojpu] lajpuk ,oa
jklk;fud vfHkfdz;k,¡A
dkcZftd ;kSfxd & fojpu ,oa jklk;fud vfHkfdz;k,¡A
dkcZyhfFk;e ;kSfxd %& fojpu ,oa jklk;fud vfHkfdz;k,¡A
¼c½dkcZlYQj ;kSfxd %&
Ukedj.k] lajpukRed y{k.k] Fkk;ksy] Fkk;ksbZFkj] lYQksfud vEy]
lYQksukekbM ,oa lYQk XokfuMhu ds fojpu dh fof/k;k¡ ,oa
jklk;fud vfHkfdz;k,¡A
¼l½ buksysVksa }kjk dkcZfud la’ys"k.k%&
gkbMªkstu dh vEyh;rk] Mkb ,fFky eSyskusV ,oa ,fFky
,sflVks,lhVsV dk ,sfYdyhdj.k] ,fFky ,sflVks,lhVsV dk
la’ys"k.k&Dyslu la?kuu] ,fFky ,sflVks,lhVsV dh dhVks&bZukWy
pyko;orkA
1]3& MkbFkk;su dk ,fYdyhdj.k o bukfeu dk ,fYdyhdj.k ,oa
,flyhdj.kA



Unit III

English

(A)Carbohydrates :-
Classification and nomenclature, Monosaccharides,
mechanism of osazone formation, inter conversion of glucose
into fructose. Ascending and descending series in aldose.
Configuration of monosaccharides. Stereo isomers of erythro
and threo sugars. Conversion of glucose into manose.
Glycosides, determination of the size of the ring of
monosaccharides. Ring structure of D(+) glucose,
Mechanism of mutarotation. Structure of ribose and
deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose (Excluding structures) polysaccharides-
introductory idea of starch and cellulose (Excluding
structures)
(B) Fat,Oil and Detergents :-
Natural fat, edible and industrial oil of plant origin, Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.
Synthetic Detergents :- Alkyl and aryl sulphonate.

fgUnh

¼v½ dkcksZgkbMªsV %&
oxhZdj.k ,oa ukedj.k] eksukslSdsjkbM] vkslktksu fojpu dh fdz;k
fof/k] Xywdkst rFkk QzDVksl dk var:ikraj.k ,YMkslks esa Ja[kyk
vkjksg.k o vojksg.k] eksuslSdsjkbMks dk vfHkfoU;kl] ,fjFkzks ,oa
fFkz;ks vizfrfcEch f=foe leko;oh] Xywdkst dk EkSuksl esa :ikarj.k]
XykbdkslkbM] eksukslSdsjkbM ds oy; ds vkdkj dk fu/kkZj.k]
D(+) Xywdkst dh oy; lajpuk] ifjorhZ /kqzo.k ?kw.kZu dh
fdz;kfof/k] jkbcksl ,oa Mh vkWDlh jkbcksl dh lajpuk]
MkblsSdsjkbM ¼ekYVksl] lqdzkst ,oa ySDVksl½ ,oa ikWyhlSdsjkbM
¼LVkpZ ,oa lSY;qyksl½ dk ifjp;kRed v/;;u ¼lajpuk fu/kkZj.k
NksM+dj½A
¼c½ olk] rsy ,oa viektZd %&
izkd`frd olk] ouLifrd mn~Hko ds [kk| ,oa vkS|ksfxd rsy]
lkekU; olh; vEy] fXylkjkbM] vlar`Ir rsyksa dk
gkbMªksftuhdj.k] lkcquhdj.k eku] vk;ksMhu eku] vEy eku]
lkcqu] lka’ysf"kd viektZd] ,fYdy ,oa ,sfjy lYQksusVA

Unit IV

English

A. Amino Acid, Peptide, Protein and nucleic acid,
Classification of amino acids, structure and stereo
chemistry. Acid base behavior, Isoelectric point and
electrophoresis. Preparations and chemical reactions of
alpha amino acids.
Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide
structure end group analysis, solid phase peptide
synthesis.
Structure of peptide and proteins, level of proteins
structure, denaturation  of proteins.
Nucleic Acids : Constitution of nucleic acids,
ribonucleoside and ribonucleotide. Double helix structure



of DNA.
B. Sytnthetic dyes :

Colour and constitution (electronic concept).
Classification of dyes-Methyl orange, Congored,
Malachite green, crystal violet, Phenolphthalein,
Fluoroscein, Alizarine and indigo – Chemical study and
synthesis.

fgUnh

¼v½ ,ehuks vEy] isIVkbM] izksVhu ,oa U;wfDyd vEy%&
,sehuks vEy dk oxhZdj.k] lajpuk ,oa f=foe jlk;u]
vEy&{kkjdh; O;ogkj] lefoHko fcUnq ,oa oS|qr d.k lapyu]
&,sehuks vEy dk fojpu ,oa vfHkfdz;k,¡A isIVkbM ,oa izksVhu dh
lajpuk ,oa ukedj.k] izksVhu dk oxhZdj.k] isIVkbM lajpuk dk
fu/kkZj.k] vaR; lewg fo’ys"k.k] isIVkbM dk o.kkZRed ty&
vi?kVu] fpjizfrf"Br isIVkbM la’ys"k.k] Bksl izkoLFkk isIVkbM
la’ys"k.k] isIVkbM ,oa izksVhu dh lajpuk] izksVhu lajpuk ds Lrj]
izksVhu fod`frdj.kA
U;wfDyd vEy&ifjp;kRed v/;;u] U;qfdyd vEy dk la?kVu]
jkbcksU;qfDy;kslkbM ,oa jkbcksU;qfDy;ksVkbM] DNA dh
f}dqaMfyuh lajpukA
¼c½ la’ysf"kr jatd %&
jax ,oa la?kVu ¼bysDVªkWfud vo/kkj.kk½] jatdksa dk oxhZdj.k &
esfFky vkWjsat] dkWxks jsM] eSykdkbV xzhu] fdzLVy ok;ysV]

Unit V

English

And specific chemical reactions with reference to
electrophillic substitutions. Reaction mechanism of
nucleophillic substitution in pyridine derivatives. Comparison
of basicity between pyridine, piperidine and pyrrole.
Introductory idea about five- and six-membered condensed
hetercyclic compounds. Indole, Quinoline and isoquinoline-
preparations and chemical properties (Fischer-Indole
synthesis, Skraup’s synthesis, Bischler Napiaralsky
synthesis). Electrophilic substitution reactions of Indole,
Quinoline and Isoquinoline.

fgUnh

fo"kepdzh; ;kSfxd %&
fijksy] ¶;wjsu] Fkk;ksQhu ,oa fifjMhu dk ifjp;] vkf.od d{kd
ifjn`’; ,oa ,sjksesfVd vfHky{k.k] la’ys"k.k dh fof/k;k¡ ,oa
bysDVªkWuLusgh izfrLFkkiu ds lanHkZ esa fof’k"V jklk;fud
vfHkfdz;k,¡] fifjMhu O;qRiUuksa ds ukfHkdLusgh izfrLFkkiu
vfHkfdz;kvksa dh fdz;kfof/kA
fifjMhu] fiisfjMhu ,ao fijksy dh HkkfLedrk dh rqyukA
ikap ,oa N% lnL;h; la?kfur fo"kepdzh; ;kSfxdksa dk ifjp;A
b.Mksy] fDouksyhu ,oa vkblksfDouksyhu dk fojpu ,oa jklk;fud
vfHkfdz;k,¡ ¼fQ’kj&b.Mksy la’ys"k.k] LdzkWi la’ys"k.k ,oa
fc’yj&usfivjkYldh la’ys"k.k ds fof’k"V lanHkZ esa½ % b.Mksy]
fDouksyhu ,oa vkblksfDouksyhu ds bysDVªkWuLusgh izfrLFkkiu
vfHkfdz;kvksa dh fof/kA
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Class - B.Sc. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time : 4 Hours

Physical Chemistry

(A)Any one experiment
(i) Determination of melting point
(ii) Determination of boiling point
(iii) Weighing and preparation of solution
(B) Any one experiment
(i) Determination of surface tension/percentage composition of given liquid mixture

using surface tension method.
(ii) Determination of viscosity/percentage composition of given liquid mixture using

viscosity method.

Inorganic Chemistry

(i) Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions

(ii) Separation of cations by paper chromatography
Organic Chemistry (Any two)

(i) Crystallization
(ii) Sublimation
(iii) Detection of elements
(iv) Identification of functional group.

Viva-Voce 6marks
Record 8marks



Swami Vivekanand University, Sagar(M.P.)

mPPk f’k{kk foHkkx] e-Ikz- 'kklu
Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr
l= 2017&18

d{kk & ch-,l-lh- izFke
fo"k; & jlk;u 'kkL=
isij & izk;ksfxd jlk;u
vf/kdre vad & 50

HkkSfrd jlk;u

v- dksbZ ,d iz;ksx
1- xyukad Kku djuk
2- DoFkukad Kkr djuk
3- Rksyuk ,oa foy;u cukuk

c- dksbZ ,d iz;ksx

1- nzo dk i"̀B ruko dk fu/kkZj.k@fn;s x;s nzo feJ.k dk i`"B ruko fof/k }kjk izfr’kr
la?kBu Kkr djukA

2- nzo dk ';kurk xq.kkad dk fu/kkZj.k@fn;s x;s nzo feJ.k dk 'k;urk fof/k }kjk izfr’kr
la?kBu Kkr djukA

vdkcZfud jlk;u

1- feJ.k fo’ys"k.k % 2 _.kkRed ,oa 2 /kukRed ewydksa dk ijh{k.k
2- isij dzksesVksxzkQh }kjk /kuk;uksa dk i`FkDdj.k

dkcZfud jlk;u ¼dksbZ nks½

1- fdzLVyhdj.k
2- m)Zikru
3- rRoksa dk ijh{k.k
4- fdz;kRed lewg dk ijh{k.k

ekSf[kdh 6vad

fjdkMZ 8vad
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu
Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr
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Class B.Sc. II Year
Subject Chemistry(jlk;u 'kkL=)
Paper I

Physical Chemistry
Max. Marks 29 + CCE (05)

Unit Syllabus Periods

Unit I

English

A. Thermodynamics: Basic concepts of thermodynamics.
First law, Second law of Thermodynamics : Need for
the law, Different statements of the law, Cornot cycle
and its efficiency. Cornot theorem. Thermodynamic
scale of temperature, concept of Entropy : entropy as a
state function. Entropy as a function of P&T and T&V
entropy change in physical change. Clausius inequality,
entropy as criteria of spontaneity and equilibrium.
Entropy change in ideal gases and mixing of gases.
Nernst heat theorem, statement and concept of residual
entropy, evaluation of absolute entropy from heat
capacity data Gibbs and Helmholtz functions. Gibbs
function (G) and Helmholtz function (H) as a
thermodynamic quantities. A and G as a criteria for
thermodynamic equilibrium and spontaneity their
advantage over entropy change.

B. Thermochemistry : Standard state, standard enthalpy
of formation : Hess’s Law of heat summation and its
application. Enthalpy of neutralization.



fgUnh

v- Å"ekxfrdh %& Å"ekxfrdh dh ewy vo/kkj.kk,¡] izFke fu;e]
Å"ekxfrdh dk f}rh; fu;e] fu;e dh vko’;drk] fu;e ds
fofHkUu dFku] dkuksZa pdz] bldh n{krk ,oa dkuksZ izes;] rkieku
dk Å"ekxfrdh iSekukA,.VªkWih dh vo/kkj.kk ,.VªkWih&voLFkk
Qyu ds :Ik esa ,.VªkWih T&pP ,oa T&V voLFkk Qyu ds :i
esa] HkkSfrd ifjorZu esa ,.VªkWih ifjorZu] DykWfl;l vlerk ,.VªkWih
Å"ekxfrd lkE; vkSj Lor% izofrZrk dh dlkSVh ds :i esa vkn’kZ
xSlksa esa ,.VªkWih ifjorZu ,oa xSlksa dks feykus dh ,.VªkWih] uuZLV
Å"ek izes; dFku rFkk vof’k"V ,.VªkWih dh vo/kkj.kk] Å"ek/kkfjrk
vkadM+ks ls ije ,.VªkWih dk fu/kkZj.k ;k ifjdyu] fxCct rFkk
gsYegksYV~l Qyu] fxCct Qyu (G)rFkk (H) gsYegksYVt Qyu]
Qyu Å"ekxfrd jkf’k;ksa ds :i esa] (A) RkFkk (G) Å"ekxfrd
lkE; vkSj Lor% izofrZr dh dlkSVh ds :Ik esa] ,.VªkWih ifjorZu
dh rqyuk esa buds ykHkA
c- Å"ek jlk;u % izkekf.kd voLFkk] izkekf.kd lEHkou dh
,UFkSYih] gsl dk Å"ek ladyu dk fu;e ,oa blds vuqiz;ksx]
mnklhuhdj.k dh ,UFkSyihA

Unit II

English

Phase equilibrium : Statement and the meaning of terms,
phase component and the degree of freedom, thermodynamic
derivation of the Gibbs phase rule. One component system :
Water, CO2 and S system eutectic system : Bi-Cd : Pb-Ag
system. Desilverisation of lead.
Solid Solution : Systems in which compound formation with
congruent melting point (Zn-Mg) and incongruent melting
point. (NaCI-H2O) and (CuSP4-H2O) system. Freezing
Mixtures : acetone-dry ice.
Liquid-Liquid mixtures: Ideal liquid mixtures. Raoult’s and
Henry’s law. Non-ideal system, azeotrops : HCL-H2O and
ethanol water system.
Partial miscible liquids : Phenol-water, trimethylamine-
water and nicotine-water system. Lower and upper consolute
temperature. Immiscible Liquids, steam distillation, Nernst
distribution law : thermodynamic derivation, applications.



fgUnh

izkoLFkk lkE; % dFku ,oa fofHkUu inksa dk vFkZ] izkOkLFkk] ?kVd
rFkk Lora=rk dh dksfV] fxCt izkOkLFkk fu;e dk Å"ekxfrd
O;qRiUu] ,d ?kVd ra=&ty&ra=] CO2 ,oa lYQj ra=] nks ?kVd
ra=&Bksl&nzo lkE;] ljy xyu dzkafrd ra=&fcLeFk&dSMfe;e
ra=] lhlk&pk¡nh ra=] lhls dk fojtrhdj.kA
Bksl foy;u % ra= ftuesa lokZxlu xyukad okys ;kSfxd curs
gS(Zn-Mg) a rFkk ftlesa vlokZxle xyukad okys ;kSfxd curs gSa
(NaCI-H2O) ,oa (CuSP4-H2O) ra= fge feJ.k&,flVksu&’kq"d
cQZA
nzo&nzo feJ.k % vkn’kZ nzo feJ.k] jkmYV ,oa gsujh dk fu;e]
vukn’kZ ra=] fLFkj  DoFkukadh feJ.k % HCL-H2O rFkk ,fFky
vYdksgy&tyA
vkaf’kd feJ.kh; nzo % QhukWy&ty] VªkbesfFky ,sehu&ty ,oa
fudksfVu&ty ra=] fuEu rFkk mPp lafoys;&lafoy;u rkidze
vfeJ.kh; nzo] Hkki vklou] uuZLV dk forj.k fu;e %
Å"ekxfrd O;qRiUu vuqiz;ksxA

Unit III

English

Electrochemistry I
Electrical transport, conduction in metals and in electrolyte
solutions. Specific and equivalent conductivity, measurement
of equivalent conductance, effect of dilution on conductivity,
migration of ions and kohlrausch law, Arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law, theory of strong
electrolytes. DHO theory and equation, transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.

fgUnh

fo|qr jlk;u &1
fo|qrh; vfHkxeu /kkrqvksa ,oa fo|qr vi?kVd foy;uksa esa pkyu]
fof’k"V ,oa rqY;kadh pkydrk] rqY;kadh pkydrk dk ekiu]
pkydrk dk ruqrk ij izHkko] vk;uksa dk vfHkxeu ,oa dksgyjkl
fu;e] vkfgZuh;l dk fo|qr vi?kVu dk fl)kar ,oa lhek,¡] izcy
,oa nqcZy fo|qr vi?kV~;] vk"VokYM dk ruqrk fu;e izcy fo|qr
vi?kV~; dk fl)kar] DHO fl)kar ,oa lehdj.k] vfHkxeukad]
ghVkQZ ,oa xfreku lhek fof/k }kjk bldk fu/kkZj.kA



Unit IV

English

Electrochemistry II
Types of reversible electrodes : Gas – metal ion, metal-metal
ion, metal – insoluble salt anion and redox electrodes,
Electrodes reactions, Nerst equation, derivation of cell EMF
and single electrode potential, Standard hydrogen electrode,
reference electrodes. Standard electrode potential,
electrochemical series and its significance.
Electrolytic and Galvanic cells, reversible and irreversible
cells, conventional representation of electrochemical cells.
Concentration cell with and without transport, liquid junction
potential, application of concentration cells, valancy of ions,
solubility product and activity coefficient, potentiometric
titration. Definition of pH and pK, determination of pH using
hydrogen, quinhydrone and glass electrodes by
potentiometric methods.
Buffers : mechanism of buffer action, Henderson – Hazal
equation, hydrolysis of salts.

fgUnh

fo|qr jlk;u&2
mRdze.kh; bysDVªksMksa ds izdkj % xSl&/kkrq vk;u] /kkrq&/kkrq
vk;u] /kkrq vfoys; yo.k] _.kk;u ,oa jsMkWDl bysDVªksMA
bysDVªksM foHko dk fu/kkZj.k] ekud gkbMªkstu bysDVªksM] lanHkZ
bysDVªksM ekud bysDVªksM foHko] fo|qr jlk;u Js.kh ,oa mldk
egRo] fo|qrh; ,ao xSYouh lSy % mRdze.kh; ,oa vuqRdze.kh; lsy]
oS|qr jklk;fud lsy dk ijEijkxr izLrqrhdj.kA
lkUnzrk lsy] vfHkxeu ,oa fcuk vfHkxeu ds nzo laf/k foHko]
lkUnzrk lsy ds vuqiz;ksx] vk;uksa dh la;kstdrk] foys;rk
xq.kuQy ,oa lfdz;rk xq.kkad] foHkoekih vuqekiu] pH ,oa pK
dh ifjHkk"kk] gkbMªkstu fDou gkbMªkstu ,oa dk¡p bysDVªksMksa ds
iz;ksx }kjk pH dk fu/kkZj.kA
cQj % cQj fdz;k dh fdz;k fof/k] gsUMjlu gty lehdj.kA
yo.kksa dk ty vi?kVuA

Unit V

English

Surface chemistry : Adsorption, adsorption and adsorption,
types of adsorption, adsorption of gases and liquids in solid
adsorbent. Freundlich and Langmuir adsorption isotherms,
Surface area and determination of surface area.
Catalysis : characteristics of catalyzed reactions,
classification of catalysis, application of catalysis,
miscellaneous examples.

fgUnh

v- i`"V jlk;u % vf/k’kks"k.k] vf/k’kks"k.k ,oa vo’kks"k.k] vf/k’kks"k.k
ds izdkj Bksl vf/k’kks"kdksa ij xSlksa rFkk nzoksa dk vf/k’kks"k.k]
Qzs.Mfyp rFkk ysXE;ksj vf/k’kks"k.k lerkih izdze] i`"B {ks= ,oa
i`"B {ks= dk fu/kkZj.kA
c- mRiszj.k % mRizsfjr vfHkfdz;kvksa ds vfHky{k.k] mRizsj.k dk
oxhZdj.k] mRizsjd ds vuqiz;ksx] fofo/k mnkgj.kA



Swami Vivekanand University, Sagar(M.P.)

Department of Higher Education Govt. of M.P.
Syllabus for Under Graduate Classes

As Recommended by Central Board of Studies and approved by
the Governor of M.P. Session 2017-18

mPPk f’k{kk foHkkx] e-Ikz- 'kklu
Lukrd d{kkvksa ds fy;s ikB~;dze
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Class B.Sc. II Year
Subject Chemistry(jlk;u 'kkL=)
Paper II

Inorganic Chemistry
Max. Marks 28 + CCE (05)

Unit Syllabus Periods

Unit I

English

Chemistry of Elements of First Transition series.
Characteristic properties of d-block elements.
Properties of the elements of the first transition series,
their binary compounds such as Carbides, Oxides and
Sulphides. Complexes illustrating relative stability of
their oxidation states, co-ordination number and
geometry.

fgUnh

izFke ladze.k Js.kh ds rRoksa dk jlk;u
Mh&lewg ds rRoksa dh fof’k"Vrk,¡] izFke ladze.k Js.kh ds
rRoksa ds xq.k o muds f}vaxh ;kSfxdksa tSls dkckZbM]
vkWDlkbM o lYQkbM ,oa ladj ;kSfxd] vkWDlhdj.k
voLFkk ds LFkkf;Ro] lgla;kstu la[;k ,oa T;kfefr dk
mnkgj.k lfgr v/;;uA

Unit II

English

Chemistry of Elements of Second and Third
Transition series .
General characteristics, comparative treatment with
their 3d-analogues in respect of ionic radii[ oxidation
states, magnetic behavior, spectral properties and
stereochemistry.

fgUnh

f}rh; ,oa r`rh; ladze.k Js.kh ds rRoksa dk jlk;u
lkekU; xq.k ,oa buds vk;fud f=T;k] vkWDlhdj.k voLFkk]
pqEcdh; xq.k ,oa f=foe jlk;u ds 3&Mh rRoksa ls
rqyukRed xq.kksa dk v/;;uA



Unit III

English

A. Co-ordination Compounds
Werner’s co-odination theory and its experimental
verification, effective atomic number cocept,
chelates, nomenclature of co-ordination
compounds, isomerism in co-ordination
compounds, valence bond theory of transition metal
complexes.
B. Oxidation and Reduction
Use of redox potential data : analysis of redox
cycle, redox stability in water : Frost, latimer and
pourbaix diagrams. Principles involved in the
extraction of elements.

fgUnh

v- mi&lgla;kstd ;kSfxd
ouZj dk milgla;kstd fl)kar ,oa bldk izk;ksfxd
lR;kiu izHkkoh ijek.kq la[;k vo/kkj.kk] dhysV] ladj
;kSfxdksa dk ukedj.k] ladj ;kSfxdksa esa laHkko;ork] ladze.k
/kkrq ladqyksa dk la;kstdrk cU/k fl)karA
c- vkWDlhdj.k ,oa  vip;u
jsMkWDl foHko vk¡dM+k dk iz;ksx&jsMkWDl pdz dk fo’ys"k.k]
ty esa jsMkWDl LFkkf;Ro&QkLV] ysfVej ,oa iksjscsDl vkjs[k]
RkRoksa ds fu"d"kZ.k esa ykxw gksus okys fl)karA

Unit IV

English

A. Chemistry of Lanthanide Elements
Electronic structure, oxidation states, ionic radii
and lanthanide contraction, complex formation,
occurrence and isolation, lanthanide compounds.

B. Chemistry of Actinides
General features and chemistry of actinides,
chemistry of       separastion of Np, Pu and Am
from U, similarities between the later actinides and
the later lanthaides.

fgUnh

v- ySUFksukbM rRoksa dk jlk;u
bysDVªkWfud lajpuk] vkWDlhdj.k voLFkk,¡ ,oa vk;fud
f=T;k,¡] ysUFksukbM ladqpu] ladqy fuekZ.k] izkfIr ,oa
i`FkDdj.k] ysUFksukbM ;kSfxdA
c- ,sDVhukbM rRoksa dk jlk;u
lkekU; y{k.k ,oa ,sDVhukbM rRoksa dk jlk;u  ls  rFkk
dk i`FkDdj.k i'p ,DVhuk;M ,oa i'p ysUFksukbM esa
lekurk;saA

Unit V

English

A. Acids and Bases
Arrhenius, Bronsted – Lowry, the  Lux-Flood,
Solvent system and Lewis concepts of acids and
bases.
B. Non-aqueous solvents
Physical properties of a solvent, types of solvents
and their general characteristics, reactions in non-
aqueous solvents with reference to liquid NH3 and
liquid So2.



fgUnh

v- vEy ,oa {kkjd
vEy ,oa {kkjdksa dk vkjghfu;l] czkULVsM&ykWjh]
yDl&¶yM foyk;d rU= ,oa yqbZl dh vfHk/kkj.kkA
c- vtyh; foyk;d
foyk;d ds HkkSfrd xq.k] foyk;dksa ds izdkj ,oa mudh
lkekU; fof’k"Vrk,¡] nzo veksfu;k (NH3) ,oa (SO2)nzo ds
lanHkZ es avtyh; foyk;dksa esa vfHkfdz;k;saA
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu
ch-,l-lh- Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr
l= 2018&19

Class B.Sc. II Year
Subject Chemistry(jlk;u 'kkL=)
Paper III

Organic Chemistry
Max. Marks 28 + CCE (05)

Unit Syllabus Periods

Unit I
English

Electromagnetic Spectrum : Absorption spectra
Ultraviolet (UV) absorption spectroscopy, absorption laws (Beer
Lambert Law), Molar absorptivity, presentation and analysis of
UVspectra, Types of electronic transitions. Effect of
conjugation. Concept of chromophore and auxochrome.
Bathochromic, hypsochromic, Hyperchromic and hypochromic
shifts. UV spectra of conjugated enes and enones. Infra red (IR)
absorption spectroscopy-Molecular vibrations, Hookes law,
selection rules, intensity and position of IR bands, Measurement
of IR spectrum, finger print region, characteristic absorption of
various functional groups and interpretation of IR spectra of
simple organic compounds.

fgUnh

fo|qr pqEcdh; LisDVªe vo’kks"k.k LisDVªe
ijkcSaxuh (UV)vo’kks"k.k LisDVªkferh; &
vo’kks"k.k ds fu;e ¼fo;j ,oa ysEcVZ fu;e½ vk.kfod vo’kksf"krk]
ijkcSaxuh LisDVªk dk izLrqfrdj.k ,oa fo’ys"k.k] bysDVªkfud ladze.k ds
izdkj] la;qXeu dk izHkkoA o.kZewyd rFkk o.kZo/kZd dh ladYiuk]
o.kkZidj.kh] o.kksZRd.khZ] vfro.kZd rFkk v/kkso.kZd foLFkkiuA la;qfXer
Mkbu rFkk buksu dk ijkcSaxuh LIksDVªkA
vojDr LisDVªkferh; & vk.kfod daiu] gqd dk fu;e] oj.k fu;e]
vojDr cSaM dh fLFkr ,oa rhozrk vojDr LisDVªk dk ekiu] fQaxjfizaV
{ks= fofHkUu fdz;kRed lewgksa ds pkfjf=d vo’kks"k.k rFkk ljy
dkcZfud ;kSfxdksa ds vijDr LisDVªk dk fuoZpuA



Unit II

English

A- Alcohols : Classification and nomenclature, monohydric
alcohols-Nomenclature, methods of formation, reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen
bonding, acid nature and reactions of alcohols.
Dihydric alcohols-nomenclature, methods of formation,
chemical reactions of vicinal glycols, oxidative cleavage
[pb(OAc)4] and HIO4] and pinacol-pinacolone
rearrangement. Trihydric alcohols-Nomenclature, methods
of formation, chemical reactions of glycerols,

B- Phenols : Nomenclature, structur and bonding. Preparations
of phenols, physical properties and acidic character,
comparative acidic strength of alcohols and phenols,
resonance stabilization of phenoxide ions. Reactions of
phenols-Electrophillic aromatic substitution, acylation and
carboxylation. Mechanism of Fries rearrangement, claisen
rearrangement, Gatermann synthesis, Hauben-Hoesche
reaction, Lederer Manasse reaction and Reimer Teiman
reaction.

fgUnh

v& ,sYdksgy oxhZdj.k ,oa ukedj.k %
eksuksgkbfMªd ,sYdksgy &
ukedj.k ,YMhgkbM dhVksu] dkcksZfDlfyd vEy ,ao ,LVj ds
vip;u }kjk ,sYdksgy ds fojpu dh fof/k;k] gkbMªkstu ca/k] vEyh;
xq.k] ,sYdksgy dh vfHkfdz;k,¡A
MkbgkbfMªd ,sYdksgy & ukedj.k] fojpu dh fof/k;k¡] foflyu
Xykbdky dh jklk;fud vfHkfdz;k,¡] vkDlhdkjdh; fonyu
[pb(OAc)4] ,oa HIO4] ,oa fiusdkWy & fiukdksyksu iquZfoU;kl]
VªkbgkbfMªd ,sydksgy & ukedj.k ,oa fojpu dh fof/k;k¡] fXyljky
dh jklk;fud vfHkfdz;k,¡A
c& Qhuksy %
ukedj.k] lajpuk ,oa vkca/ku] fojpu dh fof/k;ka] HkkSfrd xq.k ,oa
vEyh; LoHkko] QhukDlkbM dk vuquknh LFkkf;Ro] ,sYdksgy ,oa
Qhuksy dh rqyukRed vEyh; lkeF;Z] Qhuksy dh vfHkfdz;k,¡&
bysDVªku Lusgh ,sjksesfVd izfrLFkkiu] ,slhfVyhdj.k] dkcksZfDlfydj.k
] Qzkbt iquZfoU;kl] Dystu iquZfoU;kl]  xkWVjek la’ys"k.k] gkmcsu
gkW’k vfHkfdz;k] ysMjj eukls vfHkfdz;k ,oa jkbej& Vkbeu
vfHkfdz;kvksa dh fdz;kfof/kA

Unit III

English

Aldehydes and Ketones:
Nomenclature, structure of the carbonyl group, Synthesis of
aldehydes and ketones with particular reference to the
synthesis of aldehydes from acid chlorides, synthesis of
aldehydes and ketones using 1,3 dithianes, synthesis of
ketones from nitrilles and from carboxylic acids. Physical
properties. Mechanism of nucleophillic additions to carbonyl
group with particular emphasis on benzoin, aldol, perkin and
knoevenagal condensations. Condensdation with  ammonia
and its derivatives. Wittig and Mannich reaction. Use of
acetals as protecting groups, Oxidation of aldehydes, Baeyer-
Villiger oxidation of  ketones, Cannizaro reaction, MPV,



clemmensen, Wolf Kischner, LIAIH4 and NaBH4 reductions.
Halogenation of enolizable ketones. An introduction to alfa,
beta unsaturated aldehydes and ketones.

fgUnh

,sYMhgkbM ,oa dhVksu
Ukedj.k ,oa dkcksZfud lewg dh lajpuk] ,YMhgkbM ,oa dhVksu dk
la’ys"k.k fo’ks"kr% & vEy DyksjkbM ls ,sYMhgkbM] 1]3 MkbFkk,Ul ls
,sYMhgkbM ,ao dhVksu ukbfVªy rFkk dkcksZfDlfyd vEy ls dhVksu
dk la’ys"k.k] HkkSfrd xq.k/keZA
dkcksZfuy lewg esa ukfHkdLusgh ;ksx vfHkfdz;kvksa dh
fdz;kfof/k&csatksbu] ,sYMhy] ijfdu ,oa uksbosutsy la?kuu dh
fof’k"V lanHkZ esa veksfu;k ,oa blds O;qRiUuksa ds lkFk la?kuu] fofVax
vfHkfdz;k] eSfu’k vfHkfdz;kA
vfHkj{kd lewg ds :I esa ,sflfVy dk mi;ksx ,sYMhgkbM dk
mip;u] dhVksu vfHkj{kd lewg ds :I esa ,sflfVy dk mi;ksx
,sYMhgkbM dk mip;u] dhVksu dk cs;j&fofytj mip;u] dsfutkjks
vfHkfdz;k ] ehjohu ikSMªksQ] Dysesa’ku oqYQ&fd’kuj] LiAlH4 ,oa
NaBH4 vip;u buksyhdj.kh dhVksu dk gSykstuhdj.k vlar`Ir

,YMhgkbM ,ao dhVksu dk ifjp;kRed KkuA

Unit IV

English

A Carboxylic Acids : Nomenclature, Structure and bonding,
physical properties and acidity of carboxylic, acids and
reactions of  carboxylic acids. Hell-Volhard-Zelinsky reaction.
Synthesis of acid chlorides, esters and amides. Reduction of
carboxylic acids. Mechanism of decarboxylation. Methods of
formation and chemical reactions of halo acids, hydroxyl acids,
Malic, Tartaric and citric acids. Methods of formation and
chemical reactions of unsaturated monocarboxylic acids.
Dicarboxylic acids-methods of formation and effect of heat and
dehydrating agents.
B Ether : Nomenclature of ethers and methods of their
formation, Physical properties and chemical reactions. Cleavage
and auto oxidation, Ziesels method.

fgUnh

v& dkcksZfDlfyd vEy
ukedj.k] lajpuk ,oa vkoa?ku] HkkSfrd xq.k/keZ] dkcksZfDlfyd vEyksa
dh vEyh;rk] vEyh;rk ij izfrLFkkih dk izHkko] dkcksZfDlfyd vEy
dh vfHkfdz;k,sa gsy&oksYgkMZ&tsyhfLd vfHkfdz;k] vEy DyksjkbM]
,LVj ,oa ,sekbM dk fojpu] dkcksZfDlfyd vEy dk vip;u]
fodkcksZfDlfydj.k dh fdz;kfof/kA gSyks vEyksa dk fojpu ,oa
jklk;fud vfHkfdz;k,sa] gkbMªksDlh vEy eSfyd] VkjVfjd ,oa flfVªd
vEyA vlar`Ir eksukdkcksZfDlfyd vEy dk fojpu ,oa jklk;fud
vfHkfdz;k,saA MkbZdkcksZfDlfyd vEy&fojpu dh fof/k;ka ,oa rki ,oa
futZyhdj.k vfHkdeZdksa dk izHkkoA
c& bZFkj
bZFkj dk ukedj.k ,oa fopj.k dh fof/k;ka] HkkSfrd xq.k] jklk;fud
vfHkfdz;k;sa fonyu ,oa Lomip;u] thtYl fof/k]



Unit V

English

Organic compounds of Nitrogen: Preparation of nitro-alkanes
and nitro-arene. Chemical reactions of nitro-alkanes.
Mechanism of nucleophilic substitution in nitro-arenes and their
reductions in neutral acidic and alkanline media.
Halonitroarenes; reactivity, structure and nomenclature of
amines, physical properties, stereochemistry of amines,
separation of mixture primary, secondary and tertiary amines.
Structural features effecting basicity of amines. Amine salts as
phase transfer catalyst. Preparation of alkyl and aryl amine
(reduction of nitro compounds, nitrilles), reductive amination of
aldehydic and ketonic compounds. Gabriel-Phthalamide
reaction Hoffmann-Bromamide reaction. Reactions of Amines.
Electrophilic aromatic substitution in aryl amines, reactions of
amines with nitrous acids. Synthetic transformations of aryl
diazonium salts, Azo coupling.

fgUnh

ukbMªkstu ds dkcZfud ;kSfxd %
ukbVªks,sYdsu rFkk ukbVªks,sjhUl ds cukus dh fof/kA ukbVªks,sYdsu dh
jklk;fud vfHkfdz;k;sa A ukbVªks,sYdsu esa ukfHkdLusgh izfrLFkkiu
vfHkfdz;kvksa dh fdz;kfof/k rFkk vEyh;] mnklhu ,oa {kkjh; ek/;e esa
vip;uA
gSyksukbVªks,sjhUl fdz;k’khyrkA ,sehu ds ukedj.k rFkk lajpukA ,sehu
ds HkkSfrd xq.k rFkk f=foe jlk;uA izkFkfed f}rh;d ,oa rr̀h;d
,sehu ds feJ.k dk i`FkDdj.kA ,sehuksa dh {kkjdrk ij lajpuk dk
izHkkoA izkoLFkk :ikarj mRiszjdksa ds :i esa ,sehu yo.kA ,Ydkby
rFkk ,sjkby ,sehu ds fojpu dh fof/kA ¼ukbVªks ,oa ukbfVªy ;kSfxdksa
dk vip;u½ ,sYMhgkbM ,oa dhVksfud vo;oka dk vip;uh
,sehuhdj.k xzsfc;y FkSfyekbM vfHkfdz;k] gkQesu czksekbM vfHkfdz;kA
,sehu dh vfHkfdz;k;sa] ,sfjy ,sehu esa bysDVªku Lusgh ,sjksesfVd
izfrLFkkiu] ,sehu dh ukbVªl vEy ls vfHkfdz;kA ,sfjy Mkbtksfu;e
yo.k ds lka’ysf"kd :ikarj.k] ,stks ;qXeuA
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Class - B.Sc. II Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry
(i) Analysis of inorganic mixture containing five radicals with at least on interfering

radical
(ii) Determination of acetic acid in commercial vinegar using NaOH
(iii) Redox titrations
(iv) Estimation of hardness of water by EDTA.

Physical Chemistry
(i) Determination of transition temperature of given substance by thermometric method.
(ii) To determine the enthalpy of neutralization of strong acid, strong base.
(iii) Verification of Beer’s – Lambert Law.
(iv) To study the phase diagram of two component system by cooling curve method.

Organic Chemistry (Any one)
(i) Identification of an organic compound through the functional group analysis,

determination of melting point and preparation of suitable derivatives.
(ii) Use of paper chromatography / Thin layer chromatography : determination of Rf

values, separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva-voce 6marks

Record 8marks



Swami Vivekanand University, Sagar(M.P.)

mPp f’k{kk foHkkx] e-iz- 'kklu

ch-,l-lh Lukrd d{kkvksa ds fy, okf"kZd ikB~;dze

dsUnzh; v/;;u eaMy }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

'kS{kf.kd l= 2018&19

d{kk & ch-,l-lh- f}rh;
fo"k; & jlk;u 'kkL=
isij & izk;ksfxd jlk;u
vf/kdre vad % 50 le; % 6 ?kaVs

vdkcZfud jlk;u

1- vdkcZfud feJ.k dk fo’ys"k.k ftlesa ikap ewyd gks rFkk de ls de ,d ck/kkdkjh ewyd gks
2- NaOH dk mi;ksx djrs gq, fljds esa ,flfVd vEy dk fu/kkZj.k
3- jsMkWDl vuqekiu
4- EDTA }kjk ty dh dBksjrk dk fu/kkZj.k

HkkSfrd jlk;u

1- Å"ekfefr rFkk Mk;yksefVªd fof/k }kjk fn;s gq, inkFkZ dk ladze.k rki Kkr djuk
2- izcy vEy@ izcy {kkj ds fy;s mnklhuhdj.k Å"ek Kkr djuk
3- ch;j&ysEcMZ fu;e dk lR;kiu
4- 'khryu odz fof/k }kjk nks ?kVdh; ra= ds izkoLFkk vkjs[k dk v/;;u

dkcZfud jlk;u

1- fdz;kRed lewg }kjk dkcZfud ;kSfxd dh igpku xyukad dk fu/kkZj.k rFkk mi;qDr O;qRiUUkksa
dk fuekZ.k

2- isij dzksesVksxzkQh@eghu ijr dzksesVksxzkQh Rf eku dk fu/kkZj.k o dkcZfud inkFkksZa dh i`FkDdj.k
,oa igpku
v- gjh iRrh jatd dk i`FkDdj.k ¼ikyd iRrh dk mi;ksx fd;k tk ldrk gS½
c- jatdks dk i`FkDdj.k
ekSf[kdh 6vad
fjdkMZ 8vad
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu
ch-,l-lh- Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr
l= 2019&20

Class B.Sc. III Year
Subject Chemistry(jlk;u 'kkL=)
Paper I

Physical Chemistry
Max. Marks 29+ CCE (05)

Unit Syllabus Periods

Unit I

English

A. Elementary Quantum Mechanics : Black-Body
radiation, Planek’s radiation law, photoelectric effect, heat
capacity of solids, Bohr’s model of hydrogen atom (no
derivation) and its defects. Compton effect.
De-Broglie hypothesis, the Heisenberg’s uncertainty principle.
Sinusoidal wave equation. Hamiltonian operator. Schrodinger
wave equation and its importance, physical interpretation of the
wave function, postulates of quantum mechanics. Particle in a
one-dimensional box.
B. Molecular orbital theory : Basic ideas-criteria for
forming M.O. from A.O. , construction of M.O.’s by LCAO-H2

ion, calculation of energy levels from  wave functions, concept
of ó, ó*, , * orbitals and their characters. Hybrid orbitals-
sp,sp2,sp3 : Calculation of coefficients of A.O.’s used in these
hybrid orbitals.
Introduction to valence bond model of H2 ion, comparison of
M.O. and V.B. models.

fgUnh

v- izkjfEHkd DokUVe ;kaf=dh & d`f".kdk fofdj.k] iykad dk
fofdj.k fu;e] izdk’k oS|qr izHkko] Bkslksa dh Å"ek/kkfjrk] cksj dk
gkbMªkstu ijek.kq ekWMy ,oa blds nks"k] dkWEiVu izHkkoA
Mh&czksxyh dh ifjdYiuk] fgUlcxZ dk vfuf’prrk dk fl)kar] T;k
rjax lehdj.k] gsfeYVksfu;eu izpkyd] JkWfMatj rjax lehdj.k ,oa
bldk egRo] rjax Qyu dh HkkSfrd O;k[;k] DokUVe ;kaf=dh dh
vfHkx`ghr] ,d&foeh; dks"B esa d.kA
c- vk.kfod d{kd fl)kar % vk/kkjHkwr vo/kkj.kk& A.O’s ls M.O.’s
fuekZ.k dk vk/kkj] H2 vk;u dk LCAO }kjk M.O. dk fuekZ.k rjax



Qyu a}kjk ÅtkZ Lrjksa dh x.kuk] vkcU/ku rFkk izfr&vkcU/ku rjax
Qyuksa dk HkkSfrd fp=.k ó, ó*, , * d{kdksa dh vo/kkj.kk rFkk
muds vfHky{k.k] ladj.k d{kd sp,sp2,sp3 bu ladj d{kdksa esa
iz;qDr A.O.’s ds xq.kkad dh x.kuk gkbMªkstu ds la;kstu cU?k ekWMy
dk ifjp;A

Unit II

English

Spectroscopy :
Introduction: Electromagnetic radiation, regions of the spectrum,
basic features of different spectrometers, statement of the Born-
Oppenheimer approximation. Degrees of freedom.
Ratational spectrum : Diatomic molecules, Energy levels of a
rigid rotor (semi-classical principles), Selection rules, spectral
intensity, distribution using population distribution (Maxwell-
Boltzmann distribution) determination of bond length,
qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules. Pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect of
an harmonic motion and isotope on the spectrum. Idea of
vibrational frequencies of different functional groups.

fgUnh

LisDVªksLdksih ¼LisDVªkefefr½
Ifjp; fo|qr pqEcdh; fofdj.k] LisDVªe ds ifj{ks= fofHkUu LisDVªksekih
ds vk/kkjHkwr y{k.k] cksuZ vksiugkbej lfUudVu dk dFku] LorU=rk
dh dksfV]?kw.kZu LisDVªe] f}ijek.koh; v.kq] n<̀+ ?kw.kZd ds ÅtkZ Lrj]
v/kZ&fpjizfrf"Br fl)kar] oj.k fu;e] LisDVªy rhozrk] lef"V caVu
iz;qDr djrs gq, forj.k] eSDlosy&cksYV~teSu forj.k] vkcU/k yEckbZ
dk fu/kkZj.k] vn<̀+ ?kw.kZd dk xq.kkRed fooj.k] leLFkkfud izHkkoA
dEiu LisDVªe] vojDr LisDVªe % ljy vkoZrh; dEiu ds ÅtkZ Lrj]
oj.k fu;e] fo’kq) dEiu LisDVªe] rhozrk] cy fLFkjkad dk fu/kkZj.k]
cy fLFkjkad ,oa vkcU/k ÅtkZvksa esa xq.kkRed laca/kA
LisDVªe ij vukorh; xfr rFkk leLFkkfud dk izHkko] fofHkUu
fdz;kRed lewgksa dh dEiu vko`fRr;ksa dh tkudkjhA

Unit III

English

Raman spectrum : concept of polarizability, purre rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.
Electronic Spectrum : concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-condon principle.
Qualitative description of ó, and n M.O. their energy levels
and the respective transition.

UV Spectroscopy : Electronic excitation, elementary idea
of instrument used. Application to organic molecules.
Woodward-Fieser rule  for determining 2max of enes, polyenes
and unsaturated carbonyl compounds.



fgUnh

jeu LisDVªe % /kqzo.kh;rk dh ifjdYiuk] f}ijek.koh; v.kqvksa ds
fy, fo’kq) ?kw.kZu ,oa fo’kq) dEiu jeu LisDVªe] oj.k fu;e]
bysDVªkWfud LisDVªe % vkcU/ku ,oa izfrcU/ku vk.kfod y{kdksa gsrq
fLFkfrt ÅtkZ odzksa dh ifjdYiuk] oj.k fu;eksa dk xq.kkRed fooj.k
rFkk Qszad&dks.Mu fl)kar ó, rFkk n M.O. dk xq.kkRed fooj.k]
muds ÅtkZ Lrj rFkk rRlaca/kh ladze.kA
ijkcSaxuh LisDVªkfedh % bysDVªksfud mRrstu] iz;qDr midj.k ds laca/k
esa izkjafHkd tkudkjh ] dkcZfud ;kSfxdksa dh lajpuk Kkr djus ds
vuqiz;ksx bZu] ikWyhbZu rFkk vlar`Ir dkcksZfuy ;kSfxdksa ds
2max ds fu/kkZj.k ds fy, cqMoMZ&fQ’kj fu;eA

Unit IV

English

Photochemistry
Interaction of radiation with matter, difference between thermal
and photochemical processes. Laws of photochemistry Grothus-
Draper law, Stark-Einstein law, Jablonski diagram depicting
various processes occurring in the excited state, qualitative
description of fluorescence, phosphorescene, non-radioactive
processes (internal conversion, intersystem crossing), quantum
yield,  photosensitized reactions energy transfer processes
(simple examples.)

fgUnh

izdk'k&jlk;u
inkFkZ rFkk fofdj.kksa dh ikjLifjd vfHkfdz;k] Å"eh; rFkk
izdk’k&jklk;fud fdz;k&fof/k esa foHksn] izdk’k&jlk;u ds fu;e %
xzksFkl&Mªsij fu;e&LVkdZ&vkbUlVhu fu;e] mRrsftd voLFkkvksa esa
gksus okyh fofHkUu fdz;k&fof/k;ksa dks n’kkZrs gq, tScyksUldh vkjs[k]
izfrnhfIr dk xq.kkRed fooj.k] LQqjnhfIr] vfodj.kh; fdz;k&fof/k;k¡
¼vUrjifjorZu] vUrjfudk; yk?ku½] Dok.Ve n{krk] izdk’kxzkgh
vfHkfdz;k,¡] ÅtkZ LFkkukUrj.k fdz;k&fof/k;k¡ ¼ljy mnkgj.k½

Unit V

English
Physical Properties and Molecular Structure :
Optical activity. Polarisation (Clausius- Mossotti equation).
Orientation of dipoles in an electric field, dipole moment.
Induced dipole moment measurement of dipole moment.
Temperature method and refractive method, dipole moment and
structure of molecules, magnetic properties – paramagnetism,
diamagnetism and ferromagnetism.

fgUnh

HkkSfrd xq.k rFkk v.kq lajpuk %
/kqzo.k& ?kw.kZrk] /kqzo.k& ¼DykWfl;e&ekslksVh lehdj.k½] fo|qr {ks= es
af}/kqzoh; vfHkfoU;kl] fo/kqoh; vk/kwz.kZ] izsfjr f}/kqzo vk?kw.Zk] viorZu
fof/k rFkk rki fof/k  }kjk f}/kqzoh; vk?kw.kZ ekiu] f}/kqzo vk?kw.kZ rFkk
vk.kqvksa dh lajpuk] pqEcdh; xq.k&ijkpqEcdh;] vuqpqEcdh; rFkk
ykSg pqEcdRoA
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu
ch-,l-lh- Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr
l= 2019&20

Class B.Sc. III Year
Subject Chemistry(jlk;u 'kkL=)
Paper II

Inorganic  Chemistry
Max. Marks 28+ CCE (05)

Unit Syllabus Periods

Unit I

English

1. Hard and Soft Acids and Bases (HSAB)
Introduction Classification of hard and soft acid-base. Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness : Theoretical basis of hadness and softness, electronic
theory, -bonding theory, and Dragowayland theory,
electronegativity and hardness and softness., limitations of hard
soft acid-base concept.
2. Sillicones and phosphazenes
Introduction : silicones-methods of preparation, Classification.
Properties and application (uses). Phosphazenes (Phosphonitrillic
chloride) – Methods of preparation and properties. Structure of
triphosphazenes. Some other phosphazenes and uses of
phosphazenes.

fgUnh

1- dBksj rFkk e`nq vEy&{kkjd
ifjp;kRed] dBksj ,oa e`nq vEy&{kkjd oxhZdj.k] ih;jlu dh HSAB
/kkj.kk] dBksj&eǹq vEy&{kkjd fl)kar ds mi;ksx] lgthork vEy&{kkj
izcyrk rFkk dBksjrk ,ao e`nqrk] dBksjrk ,oa e`nqrk ds lS)kafrd vk/kkj]
fo|qr _.kkRedrk vkSj dBksjrk ,oa e`nqrk] HSAB /kkj.kk dh lhek;sa
,oa vHk;klkFkZ iz’uA
2- flyhdkWUl ,oa QkLQkthUl
ifjp;kRed] flyhdkWUl cukus dh fof/k;k¡] oxhZdj.k ] xq.k ,oa mi;ksx]
QkWLQkthUl % cukus dh fof/k;k¡] xq.k f=QkWLQkthUl (NPCl2)

3 dh
lajpuk] mi;ksx ,oa vH;klkFkZ iz’uA



Unit II

English

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal
field theory, Crystal field splitting of d-orbital splitting and
stabillisation energy in octahedral, tetrahedral and square
planar complexes : factors affecting the crystal field
parameters. Applications of crystal field theory and
likitations of crystal field theory.

2. Thermodynamic and Kinetic Aspects of Metal
Complexes.
Introduction : Thermodynamic stability of complexes,
kinetic aspects of metal complexes, stabilization reactions
of square planer complexes and factors affecting the rate of
substitution reactions in square planar complexes.

fgUnh

1- Lakdze.k /kkrq ladqyksa esa /kkrq fyx.M cU/ku
la;kstdrk ca/k fl)kar dh lhek;sa] fdzLVy {ks= fl)kar]
&d{kdksa dk fdzLVy {ks= foikVu&v"VQydh;] prq"Qydh;
,oa lery oxhZdkj ladqyksa es a & d{kdksa dk foikVu]
bysDVªkuksa dk forj.k ,oa fdzLVy {k LFkk;hdj.k ÅtkZ] ladqyksa
}kjk T;kferh; izcU/ku] v"VQydh; rFkk leprq"Qydh;
T;kfefr dh rqyuk] fdzLVy {ks= ekidksa ¼isjkehVj½ dks izHkkfor
djus okys dkjd] fdzLVy {ks= fl)kar ds vuqiz;ksx] fdzLVy
{ks= fl)kar dh lhek;sa ,oa vH;klkFkZ iz’uA

2- /kkrq ladqyksa dh Å"ekxfrdh ,oa cyxfrdh vo/kkj.kk
Ifjp;kRed] /kkrq ladqyksa dh Å"ekxfrdh vo/kkj.kk] cU/k ÅtkZ
LFkkf;Ro ,oa LFkkf;Ro fu;rkad] Å"ekxfrdh LFkkf;Ro dks
izHkkfor djus okys dkjd % /kkrq ladqyksa dh cyxfrdh
vo/kkj.kk] oxZ leryh; ladqyksa esa izfrLFkkiuk fdz;k;sa] oxZ
leryh; ladqyksa esa izfrLFkkiu vfHkfdz;k¡ nj dks izHkkfor djus
okys dkjd ,oa vH;klkFkZ iz’uA

Unit III

English

Magnetic Properties of Transition Metal Complexes.
Introduction : Types of magnetic behavior, diamagnetism.
Paramagnetism. Ferromagnetism. Antiferromagnetism,
Ferrimagnetis. Origin and calculation of magnetism. Methods of
determining magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke’s Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol. Correlation of μs and μeff values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

fgUnh

Lakdze.k /kkrq ladqyksa ds pqEcdh; xq.k
Ifjp;kRed] pqEcdh; O;ogkj ds izdkj] pqEcdh; lqxzkfgrk dks ekius
dh fof/k;ka] pqEcdh; vk?kw.kz] L-S ;qXeu μs rFkk μeff ekuksa esa
lglaca/k] pqEcdh; vk?kw.kZ esa d{kd ;ksxnku] 3 /kkrq ladqyksa ds fy,
pqEcdh; vk/kw.kZ vk?kw.kZ vkWadM+ksa dh mi;ksfxrk ,oa vH;klkFkZ iz’uA



Unit IV

English

A. Electronic Spectra of Transition Metal complex
Introduction type of electronic transition. Selection rules for d-d
transitions : sprctroscopic ground states-Notations. Spectroscopic
states and spectroscopic ground states in complexes;
Spectrochemical  series : Orgal energy level diagram –Uses in
octahedral and tetrahedral complexes having d1 to d9 states:
Electronic spectrum of [Ti(H2o)6]3+ complex ion.
B. Organometallic Chemistry
Introduction : Nomenclatur and Classification of Organometallic
compounds. General methods of Preparation : Alkyl and aryl
organometallic compounds of Lithium-Preparation. Properties.
Bond nature and application: Organometallic compounds of A1,
Hg, Sn and Ti-Preparation. Poperties, Bond nature and
applications.

fgUnh

v- ladze.k /kkrq ladqyksa ds bysDVªkWfud LisDVªk
ifjp;kRed] bysDVªkWfud ladze.k ,oa mlds izdkj] ladze.k ds fy,
oj.k fu;e p;u ¼oj.k½] fu;e dk Hkax gksuk] LisDVªksLdksfid ewy
voLFkk;sa] jklk;fud o.kZdze Js.kh] vkxsZy ÅtkZ Lrj fp= ¼ d1 ls d9

voLFkkvksa ds fy,½ [Ti(H2o)6]3+ ladqy vk;u dh bysDVªkWfud o.kZdze
foospuk ,oa vU;klkFkZ iz’uA
c- dkcZ&/kkfRod jlk;u
ifjp;kRed] dk;Z&/kkfRod ;kSfxdksa dk ukedj.k] oxhZdj.k ,oa cukus
dh lkekU; fof/k;ka] yhfFk;e] ,sY;qehfu;e] ejdjh] fVu vkSj VkbVsfu;e
ds ,sfYdy o ,fjy ;kSfxdksa dh cukus dh fof/k] xq.k cU/k izd`fr ,oa
mi;ksxA

Unit V

English
A. Bio – Inorganic Chemistry
Introduction : Essential and trace elements in biological
processes. Biological function of the bio-elements. Availability of
bio-metals and bio-non-metals : Metalloporphyrins. Haemoglobin
structure and biological function, Myoglobin-mechanism of
oxygen transfer through haemoglobin and myoglobin ; Relation
between haemoglobin and myoglobin : Biological role of alkali
and alkaline earth metal ions with special reference to Ca2+ :
Nitrogen fixation.
B. Metal Nitrosyl Complex
Nitrosylating agents. Synthesis, Structure, Properties and
Bonding.

fgUnh

v- tSo&vdkcZfud jlk;u
ifjp;kred] tSfod izfdz;kvksa esa vko’;d ,oa lw{e rRo] tSo rRoksa ds
tSfod dk;Z] tSo /kkrq ,oa tSo /kkrqvksa dh miyC/krk] /kkrq
ikWfQZfjUl&gheksXykfcu ,oa ek;ksXyksfcu] {kkj rFkk {kkjh; ènk /kkrq
vk;uksa dk tSfod egRo] iksVsf’k;e] lksfM;e rFkk dSfY’k;e ds lanHkZ esa]
ukbVªkstu fLFkfrdj.k ,oa vHk;klkFkZ iz’uA
c- /kkrq ukbVªksfly ladqy
ukbVªkflysfVax ,ts.V] la’ys"k.k] lajpuk] xq.k&/keZ ,oa vkca/kuA
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Organic  Chemistry
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Unit Syllabus Periods

Unit I

English

Structure and Bonding
Hybridization, bond lengths and bond angles, bong energy,
localized and delocalized chemical bond energy, localized  and
delocalized chemical bond inclusion compounds, clatherates,
charge transfer complexes, resonance, hyperconjugation,
inductive,, electromeric, mesomeric and steric effect.
Mechnism of Organic Reactions
Hemolytic and heterolytic bond fission. Types of reagents-
electrophiles and nucleophiles. Types of organic reaction, energy
consideration. Reactive intermediates (carbocations, corbanions,
free radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
intermediate products) (isotope effects, kinetic and stereochemical
studies).

fgUnh

Lajpuk ,oa vkcU/ku
ladj.k vkcU/k yEckbZ] vkcU/k dks.k] vkcU/k ÅtkZ] LFkkfur jklk;fud
vkcU/k rFkk vLFkkfur jklk;fud vkcU/k] lekos’ku ;kSfxd] DySFkszV]
vkos’k LFkkukUrj.k ladqy] vuqukn] vfr la;qxeu] izsjf.kd izHkko]
bysDVªksesfjd] eslksesfjd izHkko ,oa f=foe izHkkoA
dkcZfud vfHkfdz;kvksa dh fdz;kfof/k
leka’k ,oa  fo"keka’k cU/k fonyu] vfHkdeZdksa ds izdkj] dkcZfud
vfHkfdz;kvksa ds izdkj] dkCkZfud vfHkfdz;kvksa esa ÅtkZ fopkj]
vfHkfdz;k’khy e/;orhZ & dkcksZdsVk;u] dkcksZfu;e] eqDr ewyd] dkchZu]
,sjhu rFkk ukbVªhu] vfHkfdz;kvksa dh fdz;kfof/k fu/kkZj.k dh fof/k;ka]
lfdz; e/;orhZ] xfrd ,oa f=foe jklk;fud v/;;uA



Unit II

English

Alkanes and cycloalkanes
IUPAC nomenclature of branched and unbranched alkanes,
classification of alkanes. Isomerism in alkanes, methods of
formation (with special reference to  Wurtz reaction, Kolbe
reaction, Corey- House reaction and decarboxylation of
carboxylic acids), physical properties and chemical reactions of
alkanes, conformation of alkanes, Mechanism of free radical
halogenations of alkanes, Cycloalkanes-nomenclature, methods
of formation, chemical reaction, Baeyer strain theory and its
limitation, Theory of strainless rings. The case of cyclopropane
ring : Banana bonds, conformation of cycloalkanes.

fgUnh

vkbZ;wih,lh ukedj.k& 'kk[kk;qDr ,oa 'kk[kkfofgu ,Ydsu] ,Ydsu dk
oxhZdj.k] ,Ydsu esa leko;ork] cukus dh fof/k;ka] cqVZt vfHkfdz;k]
dksYcs vfHkfdz;k] dksjs gkml vfHkfdz;k] dkcksZDLYkhdj.k vEyks dk
fodkcksZDLyhdj.k] ,Ydsuks ds HkkSfrd ,oa jklk;fud xq.k/keZ] ,Ydsuksa esa
la:i.k] ,Ydsuksa esa eqDr ewyd gSykstsuhdj.k dh fdz;kfof/k]
lkbDyks,Ydsu
ukedj.k] cukus dh fof/k;ka] jklk;fud vfHkfdz;k] cs;j dk ruko
fl)kar ,oa mldh lhek,a] rukojfgr oy;ksa dk fl)kar] lkbDyksizksiu
dk mnkgj.k % dsyk vkcU/k] lkDyks,Ydksuksa esa la:i.kA

Unit III

English

Alkenes, Cycloalkenes, Dienes
Nomenclature of alkenes, methods of formation-Mechanism of
dehydration of alcohols and dehydrohalgenation of alkyl halides,
regioselectivity in alcohol dehydration. The Saytzeff rule.
Hofmann elimination, Physical Properties and relative stabilities
of alkenes. Chemical reactions of alkenes-mechanism involved in
hydrogenation, electrophillic and free radical addition.
Markownikoff’s rule, hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis. Polymerization of alkenes.
Substitution at the allylic and vinylic positions. Industrial
application of ethylene and propene. Methods of formation,
conformation and chemical reactions of cycloalknes,
Nomenclature and classification of dienes. Structure of allenes
and butadiene, methods of formation, polymerization, Chemical
reaction – 1,2 and 1, 4 addition, Diels-Alder reaction.

fgUnh

,Ydhu dk ukedj.k] cukus dh fof/k;ka & ,YdksgkWyksa ds futZyhdj.k
ls] ,fYdy gSykbM ds fogkbMªksgSykstsuhdj.k ls ,Ydksgy ds
futZyhdj.k esa {ks= oj.kkRedrk] lsVtQ fu;e] gkQesu foyksiu]
,Ydhuks ds HkkSfrd xq.k/keZ ,oa vkisf{kd LFkkf;RoA ,Ydhuksa ds xq.k/keZ]
,Ydhu ds gkbZMªkstuhdj.k ds bysDVªksfQfyd ,oa eqDr ewyd ;ksx dh
fdz;kfof/k] ekdksZuhdkWQ fu;e] gkbMªkscksjs’ku vkDlhdj.k]
vkWDlhejD;qfjdj.k vip;u] bIkks vkDlhdj.k] vkstksuhdj.kA ,Ydhu
dk cgqyhdj.k] ,yk;fyd ,oa foyk;fyd izfrLFkkiu] ,fFkyhu vkSj
izksihu ds vkS|ksfxd mi;ksxA
lkbDyks,Ydhu ds cukus dh fof/k;ka] la:Ik.k] jklk;fud vfHkfdz;k,aA
Mkbu dk ukedj.k oxhZdj.k]  foyfxr] la;qfXer rFkk lap;h] MkbZUl



ds cukus dh fof/k] ,yhUl ,oa C;qVkMkbu dh lajpuk] cukus dh fof/k;ka
cgqyhdj.k] jklk;fud xq.k&1]2 rFkk 1]4 ;ksx] MhYl ,sYMj vfHkfdz;kA

Unit IV

English

Alkynes and Alkyl Halides
Nomenclature, structure and bonding in alkynes. Methods of
formation. Chemical reactions, acidity of alkynes. Mechanism of
elctrophillic and nucleophillic addition reaction, hydroboration
oxidation, metal-ammonia reduction, oxidation and
polymerization Nomenclature and classification of alkyl halides,
methods of formation  : chemical reactions. Mechanisms of
nucleophillic substitution reaction of alkyl halides, SN1 and SN2
reaction with energy profile diagrams, Elimination reaction
Polyhalogen compounds : methods of preparation and properties
of chloroform and carbon tetrachloride.

fgUnh

,sYdkbZu ,oa ,fYdy gSykbM~l ,YdkbZu dk ukedj.k] lajpuk ,oa
cU/kuA ,DykbZuksa dks cukus dh fof/k;ka ,YdkbZuksa dh vEyrk ,oa
jklk;fud vfHkfdz;k,aA ;ksxkRed vfHkfdz;kvksa dh bysDVªkWuLusgh ,oa
ukfHkdLusgh fdz;kfof/k] gkbMªkscksjs’ku vkDlhdj.k] /kkrq veksfu;k
vip;u] vkDlhdj.k ,oa cgqyhdj.k ,fYdy gSykbMksa dk oxhZdj.k]
ukedj.k cukus dh fof/k;ka jklk;fud xq.k/keZ & ,sfYdy gSykbMksa esa
ukfHkdLusgh izfrLFkkiu dh fdz;kfof/k  rFkk vfHkfdz;k ÅtkZ vkjs[k
lfgr rFkk foyksiu vfHkfdz;k,a] ikWyh gSykstu ;kSfxd&DyksjksQkWeZ rFkk
dkcZu VsVªkDyksjkbM cukus dh fof/k;ka ,oa xq.kA

Unit V

English
Stereochemistry of  Organic compounds Concept of isomerism,
types of isomerism. Optical isomerism elements of symmetry,
molecular chirality, enantionmers, chiral and achiral molecule
with two stereogenic centres, diastereomers, threo and erythro
diasteromers, meso compounds, resolution of enantiomers,
inversion, retention and racemization.
Relative and absolute configuration, sequence rule, D & L and
R&S systems of nomenclature. Geometrical isomerism –
determination of configuration of geometric isomers. E&Z system
of nomenclature, geometric ismeriesm in oximes and alicyclic
compounds.

fgUnh

dkcZfud ;kSfxdksa dk f=foe jlk;u
leko;ork dh vo/kkj.kk] leko;ork ds izdkj] izdkf’kd leko;rk ]
leferh ds rRo] vkf.od fdjSyrk izfrfcEc :i] LVhfj;kstsfud dsUnz]
izdkf’kd lfdz;rk izfrfcEcksa ds xq.k/keZ] nks LVhfj;kstsfud dsUnz;qDr
fdjSy o vfdjSy v.kq] fFkz;ksa ,oa ,fjFkzks f)d f=foe leko;oh] fetks
;kSfxd] izfrfcEc :iksa dk fo;kstu] izfrykseu] /kkj.k ,oa jsflehdj.k
vkisf{kd ,oa fujis{k foU;kl] vuqdze fu;e] ukedj.k dh D o L vkSj
R o S i)fr] T;kferh; leko;ork] T;kferh; leko;fo;ksa ds foU;kl
dk fu/kkZj.k] ukedj.k dh  o  i)fr] vkWDlkbeksa ,oa ,sfylkbfDyd
;kSfxdksa esa T;kferh; leko;orkA
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Class - B.Sc. III Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry 12marks
(i) Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.
(ii) Complex compound preparation

a. Potassium chlorochromate (IV)
b. Tetramine copper (II) sulphate monohydrate
c. Hexamminenickel (II) chloride

(iii) Effluent water analysis, Identification of cations and anions in different samples.
(iv) Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry 12marks
(i) To determine the velocity constant (specific reaction rate) of hydrolysis of  methyl

acetate/ethyl acetate catalyzed by hydrogen ions at room temperature.
(ii) Determination of partition coefficient of iodine between carbon tetra chloride and

water.
(iii) Job’s method
(iv) pH-metric titrations, conductometric titrations.

Organic Chemistry (Any one) 12marks
1. Binary mixture analysis containing two solids :

Separation, identification and preparation of derivatives.
2. Preparation

(i) Acetylation (ii) Benzolylation (iii) Meta dinitro benzene (iv) Picric acid

Viva-voce 6marks

Record 8marks



Swami Vivekanand University, Sagar(M.P.)

mPp f’k{kk foHkkx] e-iz- 'kklu

ch-,l-lh Lukrd d{kkvksa ds fy, okf"kZd ikB~;dze

dsUnzh; v/;;u eaMy }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

'kS{kf.kd l= 2019&20

d{kk & ch-,l-lh- rr̀h;
fo"k; & jlk;u 'kkL=
isij & izk;ksfxd jlk;u
vf/kdre vad % 50 le; % 4 ?kaVs

vdkcZfud jlk;u 12vad

1- Cksfj;e dk csfj;e lYQsV ds :i esa] dkWij dk D;wizl Fkk;kslk;usV ds :i esa
2- Lkadqy ;kSfxd fuekZ.k
v- iksVsf’k;e DyksjksdzksesV (IV)

c- VªsVk,sehu dkWij (II) lYQsV eksuksgkbMªsV
l- gsDlk,Eehu fudy (II) DyksjkbM
3- fulkjh ty dk fo’ys"k.k] fofHkUu uewuksa esa /kuk;u ,oa _.kk;uksa dk fu/kkZj.k
4- ty fo’ys"k.k] ty ds uewus esa ?kqfyr vkWDlhtu dk ih-ih-,e- esa fu/kkZj.k

HkkSfrd jlk;u 12vad

1- feFkkby @ bZFkkby ,flVsV dk gkbMªkstu vk;u mRizsj.k ls ty vi?kVu fdz;k dh fof’k"V
fd;zk nj dejs ds rkieku ij Kkr djukA

2- vk;ksMhu dk forj.k xq.kkad ty ,oa dkcZu VsVªkDyksjkbM ra= ds fy, Kkr djukA
3- tkWCl fof/kA
4- pH ferh; vuqekiu] pkydrk ferh; vuqekiu

dkcZfud jlk;u 12vad

1- nks Bksl ;qDr f}?kVdh; feJ.k % i`FkDdj.k igpku ,oa O;qRiUu fuekZ.kA
2- fojpu

v- ,flyhdj.k
c- csatk;yhdj.k
l- esVk MkbZukbVªkscsathu
n- fifdzd vEy

ekSf[kdh 6vad
fjdkMZ 8vad
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mPp f’k{kk  foHkkx e-iz- 'kklu
ch-,l-lh Lukrd d{kkvksa ds ikB~;dze ds fy;s dsUnzh; v/;;u eaMy }kjk vuq’kaflr rFkk e-iz- ds

jkT;iky }kjk vuqeksfnr iqLrdksa dh lwph

Recommended Books 1. Physical Chemistry – Puri, Sharma and pathania- Vikas
publications, New delhi

2. Physical Chemistry – G.M Barrow, International student
Edition McGraw Hills

3. The Elements of Physical Chemistry, PW Atkins, oxford
University Press

4. Physical Chemistry – R A Alberty, Willey Eastern Limited
5. Physical Chemistry Through problems, S K Dogra and S

Dogra, Wiley Eastern
6. Organic Chemistry, Morrison and Boyd, Prentice Hall.
7. Organic Chemistry, LG Wade Jr, Prentice Hall
8. Fundamentals of Organic Chemistry, Solomaon John Wiley
9. Organic Chemistry, Vol. I, II, III, S.M. Mukherji, S.P. Singh

and R.P.  Kapoor
10. Organic Chemistry, F A Carey McGraw Hills Inc.
11. Introduction to Organic chemistry streitwiesser, Healthcock

and Kosover, MacMillan
12. Vogal’s Qualitative and Quantitative Analysis, Vol. I,II,III,

ELBS
13. Advanced Organic Chemistry, I.L. Finar, ELBS
14. Basic concepts of Analytical Chemistry, S.M. Khopker,

New age International Publishers
15. Analytical Chemistry, R.M. Verma, CBS Publication
16. Analytical Chemistry, Skoog and west wiley International
17. Essentials of Physical Chemistry, B.S. Bahl, Arun Bahl and

G.D. Tuli, S Chand and Company limited
18. Atomic Structure and Molecular Spectroscopy, Mans

Chanda, New Age International Publishers
19. Molecular Spectroscopy, Sukumar, MJP Publishers.
20. Organic Chemistry, Mac Murrey, Pearson Education.
21. Inorganic Chemistry- J D Lee, John Wiley
22. Inorganic Chemistry- Cotton and Wikinson , John Wiley



23. Inorganic Chemistry – Huheey, Harper Collins Pub. USA
24. Inorganic Polymer – G R Chhatwal, Himalaya Publication
25. Synthesis and Characterization of some Novel Nitrosyl

Complexes-R. C. Maurya, Pioneer Publication
26. e/;izns’k fganh xzaFk vdkneh Hkksiky }kjk izdkf’kr jlk;u

foKku dh ikB~;iqLrdA
27. e/;izns’k fganh xzaFk vdkneh Hkksiky }kjk izdkf’kr izk;ksfxd

jlk;u dh ikB~;iqLrdA
28. Spectroscopy of Organic compound – P.S. kalsi, New Age

International (p) Limited
29. Advanced Organic Chemistry – Jerry March, National Print,

O Pack Noida
30. Fundamental concepts of Inorganic Chemistry – Esmarch ,

S Gilreath, McGraw Hill.


