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B.Sc. I Year

Subject

Chemistry(YH1I)

Paper

[ BCHE101-T

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 K* €*, X", 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.

. ORI IRV — TYTHT Fae (CTEToTh &
g9 do1 YeR), IgUUe  difeleT qUT UfTgIToTS
AIABT BT TOFET H JJUAN |, 96 NG, Aol ]
TAT NG UTH TG el bl oY KX, e, X, g 7Y
FIE T ORI BeTdl Bl Pl &l Beldl Pl OB
TAT AN DI 3fddbold, Swodd g =ad  fifies
Pl | BB SYAN UG Heg Hodl Bl FHD,
SO (baeRaew), Uriid | /
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9. Y oEem qen Iviide TRl - Fifde
gReeqy — ar<fde 1|1 & PV 99add 9%, ot
BT TN, JAaRAT BT WA, dIve} died FHIGR &
FEAUT 9, dve} Iied ReRTe Ud Sifdd Rerid #
| |

@ Heqdel fqoRor @1 UcAe fAaEer, Heed e,
e YekT G, FHST AN |

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.

English | B. Solid State :- Definition of space Iattice, Unit
™ cell, Laws of crystallography — (i) Law of constancy of
interfacial angles (i1) 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
Unit [T defects.

3. TG IATRAT — ARP 9, gl bl Gxa (oD
fawon) o foea - %9 foved, 39 U@ 59 # R,
B, TACH (G PifelRed UTaRMmel &1 6=,
SHATH! AR AT QUSRI e |

9. 3 @Rl — Bfew See qur §eE Wd @l
g9 fvedm®l & Fd (1)fdRIead BIv Bl
fR=al Rerar &1 fom (2) aR¥g ardie &1 fram (3) e
a1 | fewea ¥ wnfafa a@, e s\ dva,
B oru, B U yvE SR SU wENdreTd
AT | FBroan ST @l il 3R Sied QY |

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
English 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).
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MRS TeRTAd! : NANG goifad] Ud SHe
FragE, AMfEAT & &=, AfAfBIT R B y9gildg a7
Il BRG], TTY, T19 [dIIH, YHY TG IARD,
e &x @I Areu W R, wRe MRie |
MBI & O JAMATI—Y= B, TIH DI,
fe=l fgdia ®Ife, TAT BeH DIC AG—3MY Pl Ud e
Pra, Sffear @ dife &1 [MaRvr s@ead fAf,
Ao A vd o oy wa Y| s
FoITfTd! BT UTeRIHIgs] a2 Waerpledre! fafeaf gry
JYE, ERE MBI R W TU BT YHE,
IREITIT FHIBNY], AfBIT ol HI LR, T
Hucy Rgla, oo oawen Rigia (@1 aRaedn)

Radioactivity and Nuclear Chemistry : Natural and
artificial radioactivity, radioactive radiations, detection
and measurement of radioactive radiations, theory of
English | 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.

Unit IV XA T TP YT - Wil vd i

AeTfeeaar, feafee fafevor, fSamfdeaar @
JsTE vd A, fSAfeeadr &1 Rigia, I€r @1
fe=l e o &1 form, feanfler fgves, aifien
fearg, e fagvss, ey Hegd, e smyaTd,
TR, GHYIR® U4 §HGAl, fSanefdeadr @r

STV |

A. Chemical Equilibrium : Law of mass action,
Equilibrium constant, Lechatelier’s Principles.

B. Colloidal Solutions: Classification, lyophilic
English | and lyophobic colloids, properties : kinetic, optical and
electrical, coagulation, Hardy — Schulze rule gold
number, emulsions, gels and sols, application of
) colloidal.

Unit V
b 3. YNNG 9 ;g9 Ul B &1 feH, A
Reri®, oindferd &1 Rgid

fe= 9. Praifse! Aea: Tfiexvr : ga—Fel qn ga—favrh
Dlcigel, dlalgs! f[Aedd & To—ud, s, UHMs
Td faea, Whad Brel Yool &I MW o, g, Siel
Td Hid, Prage! (a3 & U |
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Class B.Se. 1 Year
Subject Chemistry(XE1I 2ATH)
Paper II BCHE102-T
= Inorganic Chemistry -|
' Max. Marks 29+ CCE (05)
Unit Syllabus Periods

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
English 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.

3. UREIY] R
Unit I S—dvell ddy, IHftagar &1 Rigia, sifeTR a’a

THIHROT G qAT B HT HIfdd A8, dffdcd dRa—%ad
Jorr uifrhar  faaRoT uRHVGY  Sfifdedl @t emafd,
FqUCH WY, gU8 B ARHIA dgerar &1 gH,
o= foredt goraeE e &1 daven SRersi w1 iR,
98 Solggi WRHETS BT Holl wWR ARG, Idfdeal
Ud QU H ToldgM & WU b gH, q@i @
Solgel~iep fa=IT. UTSell T 3Tuawi— =raH |
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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
English | pair repulsion (VSEPR) theory to NHs, H30O, SF4 CIF;
and H,O, MO theory, homonuclear and heteronuclear
(CO and NO4) diatomic molecules, multicenter bonding
in electron deficient molecules, bond strength and bond
- energy.

. 3. NS R

ol e WAoe 4y dareear 99 Rigid, geddeie 9y
) B feurcas favyad, R & TSR, TR IABED
LRIl Td 3T BT JAThR, FANSTDHAl Bl Folda H
fe=l fR¥gfd NH;, H;0, SF; CIF; and H,0, MO figid
WG Td fqus AR el # 9ue Soldgi,
Sofagd g9 AMrdl 4 98 d=id 49+, 99 |9
dg FHol, g 8 BT Gl SMIfd o7 |

1. Chemical Bonding- part 11

(B)  Ionic Solids-lonic structures, radius ratio effect
and coordination number, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and
Bormn-Haber cycle, salvation energy and solubility of
ionic solids, polarizing power and polarisability of ions.
English 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.

p

Unit IIT
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1. XNRAS e — (B @ C )

JRME B FHB UGNd AR-ES GEAN, s
Fedl, snfaras, See Soll, AGTH FERsS $
fAfor @1 SfifSTa don dF—8aR =%, maf-ie ordl @l
fe=a faergdr vd faamaed o, gavr &r, SmgAl @l
gauiigdr vd B & g, difce g, b
sgoflcr;”H Rigia a1 so\w;;”ld gqe died, HATSTHhdl ¢
died, dv8 HAled | gaa U=y &, ggsled a4,
BESIoF aMeel & UYBR, BRI d=F & Ngid,
e dTed 9 |

2. S T B EEA

T A |

1.  S-Block Elements
Comparative study Li and Mg. diagonal relationships,
English 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 Al (including diagonal
Unit [V relationaship) of groups 13-17 elements. Compounds
like hydrides, oxides, oxyaacids and halides of groups
13-16.

p -

3. S-ilP P od

e 1 & d@ @R g, difd o § FHEar a2
fe=dl FfHe oRadd, MG IO # AT quT S,
SfTH &1 e WdsR, WifogH g HEIRgH o
ol dey, S a1 § aR grgell & S, 9E 2 B
qdl BT A JETA : &RIY JaT grqy difee gon H
FAIT TAT ST RS IO § FHAAT AT BT
gRT JaT a7gelt & Vfewa iR WA o, Rferam
P ST AIER, RIfergd g Vgfafad # el Hey,
) WIE 19 998 2 & ddl § ol |

p-Block Elements part —II

Hydrides of boron-diborane and higher boranes,
borazine, boroydrides, Fullerenes, fluorocarbons,
English | silicates (structural principle), tetrassulphur tetranitride,
basic properties of halogens, interhalogens and
polyhalides.

p- @€ & T, N2

RIA & BZelgS, SR I gRME, R,
fe=ar IRTERESS, Holkld, g, FaiRidbed, Riferde,
CENIGHY  COIISEIRs,  walloMl & @RS I,
FRI—g o A, dieliedrss |

Unit V
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Class B.Sc: I Year
Subject Chemistry(XH1I M)
Paper [IT BCHE103-T
Organic Chemistry-|
Max. Marks 28+ CCE (05)
)
Unit Syllabus Periods
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.

English 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).

) Unit I

WIAT U4 3Tg=e

HhY0] IMTa TS, 3=l BT, 3MMET SHoll, WAT=d IdH
MY TAT SRUINT IHAIH e, Ay IIfTdh, FigT,
JMY  IFERY A, AgAE, S FYTEE, RO g,
SolF ARG, HAMR® Ha Ud &fdq g+ |

o=l Prafrep Srfufearel & fearfafer

Y Ud  fouHly g faged, fWeHel & UBR, BEMHDG
affeael @& YeR, HefAe  fAfeaei d§ ol fOuR,
siffardie werad! — ®Taiberd, BraigH, Jad qold, Brei,
W aur Aed, affeaet @ feafafy fAue &1 fafew,
wfey aegadt. fae vd fHfaw arfae ega |
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Unit II

English

Alkanes and cycloalkanes

JTUPAC 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.

AMSACRAT AHHRO— AT UG TEIAfes Yoh, Yobl bl
qifferor, Yedd # FHETGdr, €9 @ AR, gée sifafdar,
dled MBI, R BRW AMA(HAT, BIAGRABROT IFAT DI
faTaTRiI®RoT, Tednl & Hifdd Td ARG JoRH, Tebdl H
AT, Yodel H Had Holdh sl el $I (Harfafe,
ATgFATD

BT ITEX0[ : Dol 3, ATFAUeHAl H HHUT |

Unit 11T

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.

TedhId bl AHGHNU, g9 Bl AT — Tchlalell & (rTotelldRul
U Ufeha 2SS B fAESsiedloFIGR H Uohled &
foteliNoT § &7 dRUTHGAl, Weoh 99, 8%HA  fda,
Tl & Hifcres T Td i Wi | Yebldl & o,
TehI B EISQIOIGRU & Seldglithiold Ud gad Held AN I
feafafr,  dreMee W, SESERYT STadTER,
MMRIARFGRHIVT IT=H, U SMERATDROI, SMSAATBROT | Teebl
BT IgeAIHRY, VAdfrd Ud fIamafers ufeRendd, ufdreie sik
Wiﬁsﬁa‘rﬁ‘cﬁmm
HTSaAUehE & 941 & faferi, Fwyuvr, Irarafe SfHfearg |
ST8 B AHHRY afiaxYr,  Aelfia, dgfaa den del, se
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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.

Uehlsd Ud Ufehd Bolissd Uodled &I AMGRY, g+l U4
T | Taeledl @l g9 B At vewrsAl @1 sredr vd
Yrafe sftifea] | anmere Afifeureli @ godeieEl ud
AGEEl  [EaIfafd, BESIaNTT  SMARIGRY, o1 AT
AERET g9 D AR e o — Ufedhd welssi H
ANEEE ufoRemua @1 feufafr o ifafear ool o
Tfed aon faes Ffafearg, diel o ARE—aadRIBH aen
BT ClaaRTss 9 &I fafdi ud o7

UnitV

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.

Brdfh AITHh] BT AT =T

yEIve Aeaar uafeml & orE, 31 RIRINIG Ssagdd
feer g arfb¥er v, Bl vd (Ren fgs Bifaw wwmagd, @
A, ufafem Ul &1 oo™, ufiams, aRo vd RS
amyféres Ud fARUE a9, argeA i, A™exer &1 D 9 L 3R
R 9 S ggfa, Sy wamagadr, Sy aaeafadl © =
BT faiRo, aeR &1 9 ugfa, sifearsdl wd WfReragfdas
IR § ST aATaIddT |
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Class - B.Sc. I Year
Subject - Chemistry
Paper - Practical BCHE101-P
> Max. Marks : 50 Time : 4 Hours
Physical Chemistry
(A) Any one experiment
(1) Determination of melting point
(ii)  Determination of boiling point
(iii)  Weighing and preparation of solution
(B) Any one experiment
(1) Determination of surface tension/percentage composition of given liquid mixture
using surface tension method.
(il)  Determination of viscosity/percentage composition of given liquid mixture using

viscosity method.

Inorganic Chemistry

(i)

t )

(i)

Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions
Separation of cations by paper chromatography

Organic Chemistry (Any two)

()

(ii)
(iii)
(iv)

Crystallization

Sublimation

Detection of elements
Identification of functional group.

Viva-Voce
. Record
N\

6marks
8marks
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9. BIS TB TN
1. %9 &1 U8 dd & [/ T g9 s $1 g a9 i grr ufiwd

HESH I BRAT |
2. §9 P AT Yo & FaR/RA T g9 By &1 wgaar @y grr ufdva

HHSH ST BRAT |
IBTEAD T

1. THsmor fIsiwor : 2 HOTHS Td 2 GATHS oDl B IRIeTo]
2. UR DHCSHUTH! §RI €Al BT GIdhRol

) PEfH I (S )

1. foeoiiaxor
2. Sgurad
3. dcdl BT UIETT
4. (SIS THE BT TE0
afRgar 637

Reore 83id



BCHE101-P


MAHAKAUSHAL UNIVERSITY JABALPUR

JABALPUR | MADHYA PRAQESH [ INDIA

L)

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.

STg far faurT, 9.9, I
wae werl @ ol ugdsn
A ST AUSH gRT AFURIT TAT AY. & T gRT AT

Class B.Sc. II Year

Subject Chemistry(XETI AT

Paper I BCHE201-T

Physical Chemistry -II

Max. Marks 294+ CCE (05)

Unit Syllabus Periods

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

English 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

Unit I 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.
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PR = . T T
a1 ®Y=, &M g%, TG C&Tdr UG BT YHA, TroaH
BT SHNAG! AT [QUErdT @Y SIEROT  YUSTYI—3TdReT
Hed @ ®Y H YISl T&pP Ud T&V IR Had & w4
#, Aifoe uRad= & wogidt gRacdH, FeliRiass srasaT wogrd
SHMfOe I 3R w@d: Yafidr @ $ael & w9 H ey
il # vogidl uRaaa ud M @1 e @1 ogdl, Jeee
fe=al S T BUF TAT AN YOS &l S[GEIRON, SR
Iipel W T gugrql & NuRe a1 9Rees, fras den
goelecd Wod, fles wed (G)dem (H) eedelecs! Hal,
B SHHRTOS NGl & w9 #, (A) AT (G) SHEAH
AR SR Wa: yafdd @ B9l & w9 H, Togidl gRkadd
H JoIT H gIb oM |

9 S T : UMEINIe STdRT, UMHITe 9R{dd @l
T, B9 Bl S Hhold bl U Ud sHd AIUAI,
SEIFIGRT B Ty |

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, CO, 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
English | point. (NaCI-H,O) and (CuSP4-H,0) system. Freezing
Mixtures : acetone-dry ice.

Liquid-Liquid mixtures: Ideal liquid mixtures. Raoult’s and
Henry’s law. Non-ideal system, azeotrops : HCL-H,O and
ethanol water system.

Partial miscible liquids : Phenol-water, trimethylamine-
Unit 1T water and nicotine-water system. Lower and upper consolute
temperature. Immiscible Liquids, steam distillation, Nernst
distribution law : thermodynamic derivation, applications.
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YIaRT 9] : Y- Ud (A= Ual &1 3Mef, Uravell, geh
TAT WdadT & dife, [ gawen o9 &1 SEETae
G+, U g qA—vfa—ad, CO, Ud Hh I3, &l 9c&h
TI—3NI—8d 9, W T4 Bifde  da—amar—bsiag
T, Fra—drel a9, 9 BT fARSTdIeRT |

o e : d3 fo9H walas Toie el difiTe a9
2(Zn-Mg) a1 FTHH A THH e arel ATd g0 &
=i (NaCI-H,0) Ud (CuSPs-H,0) d= fed fAso—uRie—y=n
q@ |

ga—sd fHsr : amey ga RS, ISee U9 BN &1 A,
ey d=, ReR  @@eEie fBs107 © HCL-H,O aom ufdre
JTePIEA—T |

it s @9 . wHfa—vd, oA WHE—va ud
fifea—star 3, =1 den S dfdea—<dfdera drued
SHMTID Ga= U |

Electrochemistry [

, 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
English 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.

Unit 111 o il

faggcar it engelt vd fagd smEes faerat # e,
faffe vd eaidl =Teiddl, Jodidl Tciddl &I AU,
Tl BT Tgal IR Y9Td, AT BT AFATHT Ud Dlga™
&=l Wwﬁwmﬁwwwﬁmw@mﬁm

D Wwvﬁm@mﬁfﬁmmﬁuml
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Electrochemistry 11

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,

English reference  electrodes.  Standard electrode potential,
electrochemical series and its significance.
Unit IV 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.

faega vErT—2
) Spufld Sclagiel & USR : I9-dTg ST, €Tg—eg
= 2=l ARE, uig SAfdeld TE, RURE U NSled Sodeis |

goggre fawa &1 R, AFe eEsivie godgrs, ded
goldgls HFd golacls fawg, faga vaga oo ud ST
Heod, fagdia da el A : ScpaiiE vd a9,
g RIS el BT URERTTT TR HRT |

sl ¥d, A U 991 fnm e & ma Wy v,
Fradl ¥l b IUAN, Al B HASThdl,  fdergar
oG Ud Hfbaar o, fa9qadd o gamad, pH Td pK
P GRYYT, EgSIo [da9 BSSIoH Ud hfd goldgrsl &
TANT §RT pH &1 [eiRor |

IHR : g0 BT $1 B A, <9 &9l FHIeR |
QAU BT STel ITETH |

Surface chemistry : Adsorption, adsorption and adsorption,
types of adsorption, adsorption of gases and liquids in solid
. adsorbent. Freundlich and Langmuir adsorption isotherms,
) English | Surface area and determination of surface area.

Catalysis : characteristics of catalyzed reactions,
classification of catalysis, application of catalysis,
miscellaneous examples.

Unit V . Y YA : ST, AYITT UG AT, AT B
YR SR IfONITal wR Al T gaf &7 Aferwyor, susfer
fe= AT STTRIR SO FHATA UHH, TS &F Ud U &5 &
feeriRor |

9. SoRY : IART AMfGuRl & Irfidenr, SIROT @
jp—— ) TR, SARD P SFUANT, fAfde IaTervr |
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Sa e faumT, 7.9, 2
TS BefRll & ford qrgusH
DT YT AYSE g JATURAT TAT AY. B [SYUTA T AgAIfad

Class B.Se¢. Il Year
Subject Chemistry(XHTI 2TH)
Paper IT BCHE202-T
Inorganic Chemistry -||
Max. Marks 28+ CCE (05)
D
Unit Syllabus Periods

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

Unit I geometry.

YH GHH A P qcdl Bl A

S—Tge B @l @ A=, vgH qeqo A0 @
q@l @ O 9 SAd (gl ADl TH PrEigs,
= JfasSE 9 UchIgs Ud HhN IIRTH, SITaIIdRol
TR B W, Weddod 9T Ud STl @l
ITERV Afed AeqT |

! Chemistry of Elements of Second and Third
) Transition series .

English General characteristics, comparative treatment with
their 3d-analogues in respect of ionic radii[ oxidation
states, magnetic behavior, spectral properties and
stereochemistry.

Unit 11 fadra vd @i demor oot & i &1 R

A T[0T U4 g IAmAfS 2o, SifaRiTaRor yaver,
fe= e U Td B wrE @ -9 d@l ¥
elTHS U T ST |
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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
English 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
Unit I extraction of elements.

. SU—eaaeie ARE

AT YAl URATY] AT YR, Plele, Faw
fe=T eTq Al B ATl 97 RIgTd |

9. SiTqIHRT U9 U=

& Yty fava sifpsT &1 ARSI I6 &1 Ay,
) STl § VS IMRIa—0Re, ik T4 URIa 3R,
gl @ fsedor # ar 89 arel Rigid |

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

3. SIS S el BT AT

golgei=i  ANTHT, SRITeRY faI Ud I
e, ordFse Haged, Hae fEn wifh w9
fe= GIqeRY, ol TgS AN |

9. VFIAISS dadl @l a1

AT e Ud VaHgsS dadl & ad | a9l
B YAFHY YT YIS Td UTE ofeAgs A
FHEAT |

4

A. Acids and Bases

Arrhenius, Bronsted — Lowry, the Lux-Flood,
Solvent system and Lewis concepts of acids and
English bases.

B. Non-aqueous solvents

Physical properties of a solvent, types of solvents
and their general characteristics, reactions in non-
Uniten aqueous solvents with reference to liquid NH3 and
liquid So;. P
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3. AT U 8RS

/el Ud  eRBI BT JREIId,  STReS—dn,
fe= AF—TS [demdd T U4 s @ AR |
ERCNKIDRCIRE

et & 4ifde 7o, fAdRel & YR Ud ST
= faffeans, &g emIfFaT (NH;) U9 (SO,)Ed &
Hed H Iorelly faargel § Jffean |

l
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STg & [QWrRT, 9.9, I
ST e Bl & ol urgusH
SERI T AUSH gRT SINRAT TAT AY. & ST gRT AR

Class B.Sc. Il Year
Subject Chemistry(XHTIT 2TH)
Paper IIT BCHE203-T
Organic Chemistry -|I
X ) Max. Marks 28 + CCE (05)
Unit Syllabus Periods

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.

English Bathochromic, hypsochromic, Hyperchromic and hypochromic
Unit I 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.

ﬁgﬂg@m@mmﬂ@m

B WA (UV)erasTsor

ey % fauw (fem wd zmé ) amurfdes  srawir,
fe=dl WWWW@WWW%
PR, GIHT DI Y9 | qUHTR qAT quided @l Heed,
quiigepRefl, qulicerofi, srfcavies qem srwiavie favemad | Sygfva
TIg QAT S BT URTNATHT T |

e WIFSTHAT — IMUIfAdH HUYA, §F T 19, a_o7 fm,
I ds @Y Rerg vd dgar ravad WagT &7 9rod, fhRfie
g7 = fSare a9gl & aIRMEE  @umer qen wRa
P AIfTBT P NG Wagl bl fda |
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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.

31— UchIgel aihRoT UG ATHHR
AAEEfS® Vebled —

AHER Toolelss PIeH, FEifddfld 8 Ud TeX &
T ERT Uebhled & fdvas &1 faferm, sresioq 94, sy
T, Uehlgd &1 AfAfbany |

SEERS® Vebled — ANy, fdxed &1 fafdt, fares
TR B NG IWfEIN,  TRIeRS™  fagad
[pb(OAc)4]qa HIO4] Ud fsaiel — fUATaiad gefawam,
cSelsls® Uddigd — MG U4 faxaq & faferdt, faerma
P ARG JAfBATT |

I— B :

AR, AT UG ey, faved @ fafen, «Aifae gor e
I @HTE, BIFGAgS BT ARl w1, Q@ﬂww
B B JAAD ST G, WAl B B
Solge Fal WHltd uftreq, Wifeeliaxyr, sreffRaferd<or
, BIES JAfIAT, Fefor fawarE,  eRd |, e
ETET JffEar, oewR AN JIWfEIT TG sER—  TIgHA
fafeamart @ fearfafe |

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

VocSIgIss U9 Blel

TABRY Ud HEID 8 P I, Yeelglge Ud dIcH &l
Fomu fNvd: — orel doNEe ¥ VoSIERE, 1,3 SRUT=T |
Ucslglss Ud dieH A8fod a1 draifedfrd Fd I e
BT Ay, 4ifde o |

FEAd WE  H AeERl IR fafeael @
fEafaf—doiizq, Vesid, WRfdA vd Aisd-oiel 9o+ & fafds<
oW # Mgl Ud sUe gl o Wi gued, fafeT
fafear, Afy afafear |

JIRAF WE B we A WRIfCa BT START VeslElss @l
SUTAA, Pled AfRed g & W # YRifed &1 S
VeSIBISS &1 ST, BIed &I TIR—(AfeToR SU=ad, BRI
fafear |, dRdE digie, FoHsT geb—hyR, LiAlH4 U4
NaBH4 3[U=a9 SAIGIBRON BT & BaloHIBRo g
o.B TeSiegs Vg ®ieH & IRIITHS o |

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 wunsaturated 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.

31— PraIfdATeTd 37l

AHSROT, ERDAT Qd 3GE, wWifdd [ORH, wEiaaierd
P IR, FNIAT TR iRl &7 Y¥Td, Hraifdafeld 3
P IWfEIN TA-dlRTe—oeliRe  IfAfBar, s FoINES,
TR UG VIS @1 foRaH, deifadfeld I &l U=,
faepreifaafoese @ fearfafr| gt srall &1 fRgw wd
e Affeay, eeeiRl s Afors, eReRe td Rt
A | AW AT RID IF Bl faRe T S
FfAfEa | SEFRifdad Fa—faxas @1 faffat vd dmg vd
fersetiaxT Ifdd®l & T4 |

g— 3T

SR BT AR G4 faeRor @1 faftrR, i qon, Imafae
IFAfEIR fage™ vd wWsu=de, Sioreq fafer,
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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.

SN @ BEAD IS

AgciVed T SN & 99 @ fafd | Arsgied &1
e SAfRfEaRi | AseNedd § O ANEEe  ufavenad
siffears & fearfafsr den iy, SeriF 9 &y Areud #

T |

LA fEarfierdr | VM @ AAGRT qem 6xaHr | UHHA
& Wifae o1 gur e e | mafie fadee vd s
VA & 30T BT grasv | UHIMT 91 @RSGAT R WRET B
YA | UTIRI] HUIdR SRGI & w9 H VHIF 49U | Tehlsd
Tl Wisdd WH & foreq & fdy | (Fger @ Asfea difret
B JUTIH) Voslelgs UG diciad @¥al &I AT+l
AR AfTd dferss sfifegar, swHa sMrss ffafdar |
e @ afifear, R WE A goegE WE WReSE
yfeRerue, VI @Y ATsed e 9 sffafear | URe SewIfaH

I B ATINS BRI, Ul A |
/
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Class - B.Sc. II Year

Subject - Chemistry

Paper - Practical-|| BCHE201-P

Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry
_ (1) Analysis of inorganic mixture containing five radicals with at least one'mterfering
) radical T
(i)  Determination of acetic acid in commercial vinegar using NaOH
(i)  Redox titrations

(iv)  Estimation of hardness of water by EDTA.

Physical Chemistry
(1) Determination of transition temperature of given substance by thermometric method.
(i1) 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)

(1) Identification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.
) (i)  Use of paper chromatography / Thin layer chromatography : determination of Ry

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


-II

BCHE201-P
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Tog Qe faumT, 9.9, ema
e Fae Beare @ oy aifie urgusH
D I Hed gRT AGHRAT TAT AY. & YT §RT AN

BT — g, fgd

Rvg - T A

TR - TS G -l (BCHE201-P)

ITHTH 8@ : 50 WY : 6 HT

JPTETD THRT

3TpTaE 3707 BT sy RS uie ol 81 o1 $F 9 &H Udh JRITGR Jaadb &l
NaOH &1 SUIIT &)d 8¢ R # tRifesds arral &1 e

BESICR GRS

EDTA ERT Sd &I HoRdl &1 FegiRo

N P

Gifde

SHIMAMT do SdMics A g f&d 8¢ uared &1 WA arg S &
gqel 3T/ U9 &R & ford SeRiHIHRoT ST ST AT
R—or s I &1 9

Mae= 9@ fIf gRT <7 g T & UTaReT NG BT 3eqg=

e N s

BEE T

1. a9 gRT Bee e & ugerd Todie & FERe qo1 Sugad e
%1 o

2. UR SHCUTHI /HEIF URd BHCIUTHI Ry 19 BT EROT g HTafed qareli &I geraamor
Td UgE -
31, B Uil I97h BT YUFHRVN (ATl Uwdl BT SUINT BT S Ahal 8)
. ISTh! BT GBI
AiRgan 631k
Rere 83
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ST ¥eqr faurT, A9, 9
UL Fas bRl & ol dgasH
Sl ALTT AUS gIRT ARG TAT Y. & I5gUTel gRT AFAIGd

Class B.Sc. III Year
Subject Chemistry(XH1I- ATH)
Paper I BCHE301-T
Physical Chemistry -IiI
) Max. Marks 29+ CCE (05)
Unit Syllabus Periods

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.

English B. Molecular orbital theory : Basic ideas-criteria for
forming M.O. from A.O. , construction of M.O.’s by LCAO-H,
ion, calculation of energy levels from wave functions, concept
) of 6, 6*, m, m* orbitals and their characters. Hybrid orbitals-

' sp,sp>,sp° : 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.

Unit [

. URME dared FifFer — Hfvrer fafeRo, geie @1
BESIo URATY Aied U9 §9@ QIY, HIFe Y4Td |

fe=a S—NTelt & URBeudr, B=aatt &1 Affadar &1 fRigia, <sar
T AR, effcei=aas yared, SifSoR d)T THIeRe Ud
BT e, IR Bod & 9Ifde AR, Fared Jifydl B
IAET, Vh—faHa Brs § ooy |

9. AMIfdw Ferd RIGId : AMERYT JATIRIT— A.0’s F M.O.’s
femtor &1 MR, H, M9 &1 LCAO §RT M.O. &7 f=Hior a=ar
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Bl ERT ol Rl &I 0] g TAT Ufq—IMa=e a=T
Bl BT Hifdes R 6, 6%, 0 ST pefhl B ATUROT AT
SIS AT, TP BEHP epeplsp’ T I BB H
9gad A.0.’s & O DI IO BERIGH & G g9 Ated
BT gR |

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.

g (RaH)

Ry fagd grea fafdrv, Wagd & yRers =T WagHd
@ AR &IV, 919 USSR Fidhed & B, W=l
sf—ferufcfted Rigla, axor fAgd, Wage daar, gafe ded
Ugad HRd gU fIoReT, Aeqdei—dlecorde faaRor, el oS
&7 g, a7gg guics &1 UM [Jaror, FHRefe g9 |
FHE WIEH, NIRA WIEH A AT I & SHoll WK,
o1 ReR(% Td Ma Holidl H [UTHE | |

WIgH TR IFEEdE Ifd dur IARa=ie &1 yE, s
e TRl & $FA Al B STHeR] |

Unit 111

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 ¢, w 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 *max of enes, polyenes
and ©-P unsaturated carbonyl compounds.
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s’

WW gauiiad @1 aReeg, feuRAord s @
fere fageg i Ud Ayg &9 W WagH, o e,
WA © 9T U9 ufdae omoifas serdi =g
Rerferst $oil g@f @1 yReewr, avor FE &1 Jomes faxor
AT Bh—hived RIgid 6, m TAT n M.O. &T oS faarr,
Jd Holl WR AT dedae] HEA |
RIS WEEIHST : elagIAeG Iaior, Yo UG & Gae
H URME IEER |, BrEHe ARG B ARG Sd B b
JAUANT 4, Uleligw e @B ga wEifa Al &
2max$ﬁW%f§l‘QW‘e‘—WﬁWl

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.)

YHIE—HIT

yerf der fafexol @ uRwRe  srfafear, eig den
YHN—INEEE [Fa-afy § fve, gem—ae &
TN—sR fa—<re—amg~e fFm, Saifoie saxes o
B arell fafr=r fEar-faftal & sufa gu Sedraer R,
Giaal® o7 qormcHd {daxor, whRal, sifdavoiy fGar—fafrf
(eruRuRade, RM®GI  oew), J@aveH  Terdl, UBTSUTar
AMAfBATS, SHofl AR fEar—fafert (e SaTev)

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.

mwwmﬁm
— i, gav— (el i), faga & 8

'%Waﬁﬁwﬁgﬁamﬁﬁaﬁgﬁmw

fafe o g fafyr grT fegdia smeel #mom, fega smeel e
JMUAT Bl AR, GBI [U—RTGHDI, ATIRDII T
dIg e |
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Class B.Sc. Il Year
Subject Chemistry (XTI TH)
Paper IT BCHE302-T
) Inorganic Chemistry -lIl
’ Max. Marks 28+ CCE (05)
Unit Syllabus Periods

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,

English 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.

Unit I

1. FHOR AT g ITI—8&RP

IREITHS, HOR Td g AFT—&RE IR0, YR & HSAB
g, BOR—TG FFA—aRS gl & IuAT, Heollad! srei—aR

Uerdl dT Ho Rl Uq A, BORAT T T % gl AT,

fgga FomeTHaT R FHORAT TS AT, HSAB €RoT @1 A

fe= Tq SHIraref U |

2. Ryelie=~ Td s~

oRerareHd, Rieie=a 99 @ fafddt, aeftexor | o7 gd S,

BRGIT : g9 @ AR, o1 BeRwri=a (NPCL)’ @1

HE], SUANT T4 Iqrref U |
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R 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.

English 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.
Unit II
1. FHHY g Hae | o1g forTrs awE
Toredr d9 Rgla @ AR, foed &3 g,
—peThl B fEeed & [Aued—aehasd, Agehe®d
_ Ud WAde SeR H@al H 0 — Hefel BT faured,
) golagHl BT AR Td e & SR &oil, el
ERT SAIAA Yawae, Choldld  qef
fe=dl Sy & gor, feed &3 Aue! (IReR) & gifad
&5 Rigla @1 I wd srarnef ue |
2. 9Tg gl B HENIAD] T FoATfe! FERoM
ReagTeTd, 9T Ta@ell Bl SSARTRID] TR, T Holl
Wil vd wnifia fradis, ssmfael nfia @l
aIfad ®R 9Tl PR& G el Bl GelTfad]
YR, T AT et # UfeemuAr fBard,
AT Aqgert # Uiy IffBal e} B gwifad B
qrel HRE Td R g |
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.
English Magnetic moment; L-S coupling, Determination of ground state
term symbol. Correlation of ps and peff values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.
Unit I1I ReaTAd, FRNOT IFIER & YR, DY JUTedr oI AGH
o=l @ o, gEe oMW, L-S I ps IAT peff Al A
Exide, RGO H FeTd ANTEM, 3 °ig Wegall b (g
TR SMEIVT SATEVT SHTrel B SYAMIAT Ta Srarred U |
I &
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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 d' to d° states:
Electronic spectrum of [Ti(H20)s]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 Al,
Hg, Sn and Ti-Preparation. Poperties, Bond nature and
applications.

3. HHAY U HEell  olagid Wagl

wRUT R gE (@RU), e @1 4T EFL WegRaiue g
IR, G auied Hofl, Rfel St &R o (d' ¥ d°
sraersil @ forg) [Ti(Hy0)6]3+ el ST @I Seldgii~id quied
o vd sramaTel U |

9. Pe—efeags ™A

URETHS, HR—ulfcad AIRTH BT THEGROT, FHR0T Td g9
% Ufehal @ QR ARSI &1 g9 @1 fafd, 707 71 gafay wd
SYANT |

UnitV

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.

3. NI—IHEMD AT

TREITTE, Sfds ufeare § smawe vd qed aed, S qwl B
Sifdes B, W9 9 U4 Si9 ogell @ SUSed, o7
Ui R=G—EHTees Td ArRrales, aR qu &R g7 org
ATl BT Sifdd A, Ui, Aifead g dfesaq & ded #,
Arggior Refadxor gd sramamef us |

. oTg ASSINTS Hagel

ATECTRIGICT TolUe WEINU[ ¥l T0—eH Ud ITaer |
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Sz er fawm, 7.y, e
s HefRll & ford urgasH
ST I HAUSH GRT JURIT TAT 7Y, & ISUUT gIRT IrAlad

. Class . B.Sc. ITYear
D Subject Chemistry(HTaT )
Paper IIT BCHE303-T
Organic Chemistry -l
Max. Marks 28 + CCE (05) Total marks 33
Unit Syllabus Periods
Spectroscopy :

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (IHNMR) 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
English simple organic molecules like ethyl bromide, ethanol,
acetaldehyde, 1,1,2 tribromo ethane, ethylacetate, toluene
and acetophenone. Applications of UV, IR and PMR

) spectroscopy for simple organic compounds.

Fe ] —

Unit 1 TSR FRD

U R AgAre (IHNMR) Wagfe], Arderg afkeeor
vd  fauRReror, e fRemgs wd enfdge wRET,
fa=d RoF—Ros gma wd goa Rerie, RAa &1 &3, WRa
Pafe AfTe] & PMR WaeT & ARAT, OO—3ATSd
gHgS, UIAlE, UNIcfeselss, 1,12-Cls SN,
SUTSAUdIce, el Ud URIEBHN | UV, IR Ud PMR
WagHd THiId B SUANT B gd G3el BEASG AT
P GEAT BT AR |
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Organo-Metallic compounds :-

Organomagnesium compounds — Grignard reagent,
preparations, structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds — Preparations and chemical
English | reactions.

(B)  Organo sulphur compounds.

Nomenclature, structural characteristics.

Thiol, thio-ether, sulphonic acid, sulphonamide and
sulphaguanidine-methods of preparations and chemical
reactions.

Unit I (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

egnamine.

(@1) Brd—enfeas diffTed —
b) BIAINTH AlfTD : A AffeHe — faves, Wve=T ud
' MEIRIGEIEIER I

Frafore e — favas vd e sffean |

=i P AE — fava vd afee affeany |
@)FreaeHR S —

THBNYT, ARTATHG 8T, AT, ISR, IohlfHd 3%,
JehAMEE Ud Tl TaiivsH & favaw & fafedt wd
IRafe srfifeaTt |

(@) geIel RT B Heyur—

BIgSIol B IrAgdl, S8 U AoMe U§ Uie
ReTdice @1 Ufepeiary, e WREwde @
TRIY—Fadd  WE=H, U UREgee &1 dlei—sHrd
AT |

1,3— SIS BT UfoholIBROT T AT BT Ufeholldrol Td
TRTCTHRT |
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(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.
English 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.

) Unit I1I (&7) ratETERT —

TR T AHBIY, AFNDRIZS, ASE faRas &1 fear
fafer, Te[pIsT TAT GBI &1 ATHUGRY Yool #H SiRge
JRIBUT T ERIBY, AFBNIGS! BT g, TR Ud
fora sfafaw Hfem FaEad, @ & 398§ HufaReT,
TASHNISS, AFRKIGISS & dold & IJMBR bl =R,
D(+) @IS B el e, uRadl gaur geie @
fe= feufafy, <a wd 1 MR A B ERET
SEANSS (Mee, B Td oide) Ud Ulelhavss
(e Ud dogalid) & yRIITHS SegdT (R iRy
BIDHY) |

(@) a1, I Ud IUHTSIE —
umﬁ‘cﬁwaﬂw%?ﬁdqw%umwaﬁ?ﬁﬁtﬁﬁa

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.

English Nomenclature and structure of peptide and proteins.

Classifications of proteins, determination of peptide

Unit [V 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 1'Ii,bonucleotide. Double helix structure
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Colour and constitution (electronic concept). Classification
of dyes-Methyl orange, Congored, Malachite green, crystal
violet, Phenolphthalein, Fluoroscein, Alizarine and indigo —
Chemical study and synthesis.

@) THAT o, URTSS, WITH Td gfdeidh TRel—

VAT e BT IR, WXedr w9 AfdH e,
o= IFA—RB IER, FAfA9d fo=g Td dgga U e,
—UHHT 3FT T faR= U4 fafeany | Uergs vd W &l
AT Ud AEBRO, U BT iR, Ueiss axadl &l
fgikor, oy wHg =iy, Uwegs @1 auied  STe—
e AR |

¥ FFA—IReAHD eI, Gfheld 3FeT BT HeCH,
NEaYfeige Ud Nigdrgfdedicigs, DNA @
. fegpsior | |

) (3) S ot —

[ UG Hoed (Foacid SaERUN), Il & aHR —

Heterocyclic compounds- Introduction of pyrrole ,furan
thiophene and pyridine,aromatic character and molecular
English | orbital picture, method of synthesis and specific chemical
reactions with reference to electrophillic substitutions.
Reaction mechanism of nucleophillic substitution in pyridine
derivatives. Comparison of basicity between pyridine,
Unit V 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.

ORI, WA, orRwIE Ud ARSI &1 uRe, 3nfdad werh
=y TRew T4 WARE Afeew, wowor @ R o
Togeeel ufoRemd & ded # fafis e
rfafeamatt @ fearafy |

RS, IR da IR &1 A& &1 ol |

UrE T ©: Aoy wufd fAvEEe diffrel @ aikedy |
sueld, faaeTeld Ud smguIfda-reld &1 fava gd i
FRfpal  (PR-—30SId &Y, B HY  Ud

foeR—UeRIeTdT Tl & [di9 daH H) : svsid,
el Ud SMgaifdaeld & Soldoal iR
sffeanatt @1 fafer| /V
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Class - B.Sc. III Year
Subject - Chemistry
Paper - Practical BCHE301-P
) Max. Marks : 50 Time : 6 Hours
Inorganic Chemistry 12marks
(1) Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.
(i1) Complex compound preparation
a. Potassium chlorochromate (IV)
b. Tetramine copper (II) sulphate monohydrate
c. Hexamminenickel (IT) 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
(1) To determine the velocity constant (specific reaction rate) of hydrolysis of methyl
acetate/ethyl acetate catalyzed by hydrogen ions at room temperature.
Y (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
(1) Acetylation (ii) Benzolylation (iii) Meta dinitro benzene (iv) Picric acid
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Viva-voce 6marks

Record 8marks

Swami Vivekanand University, Sagar(M.P.)

Sed Qe fowrT, 9.9, wre=
v Fae wee @& oy aftes ueasd
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BET  — CIRSS RS A e
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TR - YRS AT -IIl BCHE301-P
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JBTEE AT 1237%

1. IRTH BT INTT The & FI H, R $H FGUY AFEIAC & 7 H
2. WAqga Alfire o
31, Urefid FR@He (IV)
9. $TUAN PR (1) Aehe HAFIRSST
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3. s Srat &1 foaserur, faft=y Al # g wd FomaAl &1 iR
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A = 123®
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3. wireq fafer|
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Sog e f39RT 9.4, wme
oA FIE FEmRll B UGS B ol Dwid IRATT Hed gRT INRAT qAT AY. B

D RISUUTE §RT SgAIQd J&id! o g

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. LILIII,
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 Co;x{pany limited
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18.

19.
20.
2]
22,
23,
24.
23,

26.

27.

28.

29,

30.

Atomic Structure and Molecular Spectroscopy, Mans
Chanda, New Age International Publishers

Molecular Spectroscopy, Sukumar, MJP Publishers.

Organic Chemistry, Mac Murrey, Pearson Education.
Inorganic Chemistry- J D Lee, John Wiley

Inorganic Chemistry- Cotton and Wikinson , John Wiley
Inorganic Chemistry — Huheey, Harper Collins Pub. USA
Inorganic Polymer — G R Chhatwal, Himalaya Publication
Synthesis and Characterization of some Novel Nitrosyl
Complexes-R. C. Maurya, Pioneer Publication

Fegyey 24l U b1l AT gRT WahId <6 fasme
B TSI |

qeyey fEdl UU FPreHl WU ERT UHING WIS
RWATIA B] UTSAYRID |

Spectroscopy of Organic compound — P.S. kalsi, New Age
International (p) Limited

Advanced Organic Chemistry — Jerry March, National Print,
O Pack Noida

Fundamental concepts of Inorganic Chemistry — Esmarch ,
S Gilreath, McGraw Hill.
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