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Physical Chemisiry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw Lills

The Elements of physical Chemistry , PW Atkins , Oxford Universitly
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems, $ K Dogra and 8 Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Bovd, Prentice Hall,

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Soloman ,John Wiley

Organic Chemistry, Vol.l,[L11, S.M.Mukherji, 5.P.Singh and R.P.
Kapoor

Organic Chemistry, F A Carey McGraw Hills Inc.

Kosover, MacMillan

Vogel's Qualitative and Quantitative Analysis . Vol LILIT ELBS
Advanced Organic Chemistry , I.L, Finar [ELBS

Basic concepts of Analytical Chemistry, S.M. Khopker,New Age
International Publishers

Analytical Chemistry, R. M. Verma , CBS Publication

Analytical Chemistry | Skoog and west Wiley Intcrnational

Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
8 Chand and Cempany Limited

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

Molecular Spectroscopy , Sukumar , MJP Publishers .

QOrganic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry —J DD l.ee, Jlohn Wiley

Tnorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — Huheey , Harper Collins Pub.lJSA

Tnorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication
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Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
(p) Limited

Advanced Organic Chemistry — Jerry March National Print ,0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, § Gilreath ,
McGraw Hill
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Scheme of Marks Distribution

Maximum Marks - 100

Theory -80
CCE-20
Paper wise marks distribution
S.No. Subject Paper Paper Name Maximum
Marks
1. Chemistry | Physical Chemistry 27
2. Chemistry I Inarganic Chemistry 27
3. Chemistry It QOrganic Chemistry 26
Section wise marks distribution
Maximum Marks — 27
5.No. Section Total Number of Question Marks
1 A Objective Questions 5X05=25
05 Questions of multiple choice
2. 8 Short Answer Questions 5X15=75
05 Questions with internal choice
(one question from each unit)
3. C Long Answer Questions 4X3.5=14
05 Questions with internal choice 1X3=03
{one question from each unit)
Maximum Marks - 26
S.No. Section Total Number of Question Marks
1. A Objective Questions 5X0.5=25
05 Questions of multiple choice
2. B Short Answer Questions 5X1.5=7.5
05 Questions with internal choice
{one question from each unit)
3. c .| Long Answer Questions 3X3 =08
05 Questions with internal choice 2X3.5 =07
nA | {one gquestion from each unit)
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Class B.Se. I Year
. Chemistry
Subject AR e
Paper I
Physical Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

A. Mathematical Concepts: 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 division 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 square, average and most probable velocities.
Qualitative discussion of the Maxwell’s distribution of 12
UNITI molecular velocities, collision numbers, mean free path and
collision diameter,
. TR SrETony — S el (TS 3 AW ae geR),
AYIUE Tl Tl WTETOE Wil & qUA § S, 9%
ARG, WS WG T W % @ e @ e K, e, X,
sin x, log X; O weM! &1 a®er, &l Berl & UAEE a0l AT
&1 Do, I T4 e, i aneed | 398 Swarh W@ Weg
) Gl BT UGS, PO (BEeINTed), M |

1. ik s ar aiids feEt - Hifw WRucait - aeafie i
$ PV THAME 9%, UgF & TN, G F1 G, avex dled
TGN & FHAN! T, VSR I RRiE U6 Hifaes Rl # wdg )
T W A, N A, e 3, avifde S & deeae R
&) TS [T, Feees e, Hed gad U, §Uees a |

(English)

Lecs.

A. Liquid State : Intermolecular forces, structure of Liquids 12
(a qualitative description) Liquid crystals: Difference between | Lecs.

Nt R L £4
N g-uudm?"‘"‘ W (ot Ans %ﬂ

e S ity Tl
Q\\QQ ( an @rh_mc.w&b{f) [?ﬁﬁw’)

UNITII | (English)




liquid crystal, solid and liquid. Classification, structure of
nematic and cholestric phases. Thermography and seven
segment cell.

B. Solid State: Definition of space lattice, Unit cell, Laws of
crystallography — (i) Law of constancy of interfacial angles (ii)
Law of rationality 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. Bragg's Law, X-ray diffraction by
crystals,structure of NaCl, ZnS and CsCI.
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e, B U e AR Su TeRnTE dw| e aged @
wEl Ak T QW §7 6w, e 3 R ve Rl @
f4ad9, NaCl, ZnS 14§ CsCl. B T |

UNIT HI

(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).
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12
Lecs.

UNIT IV

{English)

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

(English)

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

B. Colloidal Solutions: Classification, lyophilic and Iyophobic
colloids, properties: kinetic, optical and electrical, coagulation,
Hardy — Schulze rule, gold number, emulsions, gels and sols,
application of colloidals.
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Class B.Sc. I Year
. Chemistry
Subject R e
Paper 11
Inorganic Chemistry
Max. Marks 27+ CCE (07)
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 ¥, quantum numbers, radial and angular wave
functions and probability distribution curves, shapes of s, p, d
orbitals. Aufbau and Pauli exclusiton principles, Hund’s multiplictity
(English) | rule. Electronic configuration of the elements, effective nuclear
charge.
B. Periodic Properies
Atomic and ionic radii, ionization energy, electron affinity and
electronegativity-definition, methods of determination or
evaluation, trends in periodic table and applications in
UNIT1 predicting and explaining the chemical behavior. 12
&, WA FeE Lecs.
Rl @ AR vEh, Wi TR F afodw, Sl wey,
AR &1 Rigia, SRR ok wlleew, ¥ con ¥ @1 ARG e,
Jifded Fv—FeH T TREm faavoe wAmEy siffdedl @1 o,
FEIUCH WY, gUS b1 e agadl & 1w, & geeed e
) P T g @1 R agséafmtrwrﬂaﬁfﬂwﬁw
g, Jifdedl w@ SveEl A TORE F R B AW, ad #
- Selae M [T, UrSel! & FUasH [ |
T et o
adl @ e A omefda, WA B, et Ben e et A
R 9, olag TR, Jelde SR W Y9 I dl R,
g e FeomeRaan |
Chemical Bonding-Part I
(A) Covalent Bond-Valence bond theory and its limitations,
directional characteristics of covalent bond, various types of 12
hybridization and shapes of simple inorganic molecules and | Lecs.
ions, Valence shell electron pair repulsion (VSEPR)) theory to
NHs, H30, SF4, CIF;, and H,O, MO theory, homonuclear and
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UNIT 11 | (English)
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heteronuclear (CO and NO)4 diatomic molecules, multicenter
bonding in electron deficient molecules, bond strength and
bond energy.
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faemart, wEww @ UER, WA JFAE Ul v I B AR,
Wt B geided I Hald NHa, H30, SFy, CIFs, and H30,
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UNIT 111

(English)

1. Chemical Bonding — Part II

(B) Ionic Solids-Ionic structures, radins ratio effect and
coordination mumber, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and Born-
Haber cycle, solvation 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. Chemisiry of Noble Gases

Chemical properties of the noble gases, chemistry of xenon,
structure and bonding in xenon compounds.
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12

Lecs.

UNIT IV

(English)

1. S-Block Elements

Comparative study Li and Mg, diagonal relationships, salient
teatures of hydrides, solvation and complexation tendencies
including their function in biosystems an introduction to alkyls
and aryls.

2. p-Block Elements Part-1

Comparative study B and Al (including diagonal relationship}
of groups 13-17 elements, compounds like hydrides, oxides,
oxyacids and halides of groups 13-16.
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p-Block Elements Part —I
Hydrides of boron-diborane and higher boranes, borazine,
(English) | boroydrides,. Fullerenes, fluorocarbons, silicates  (structural
principle), tetrassulphur tetranitride, basic properties of halogens,
UNIT V interhalogens and Polyhalides. 12
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Class B.Sc. I Year
. Chemistry
Snhject T TS
Paper 11X
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Periods
English | Structure and Bonding 12
Hybridization, bond lengths and bond angles, bond Lecs
energy, localized and delocalized chemical
bond.Aromaticity, Antiaromaticity,resonance,
hyperconjugation, inductive , electromeric, mesomeric
and steric effect. :
Mechanism of Organic Reactions
homolytic and heterolytic bond fission. Types of
reagents- electrophiles and nucleophiles . Types of
organic reaction, energy consideration.
Reactive intermediates (carbocations, carbanions, free
radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
Unit I intermediate products) isotope effects, kinetic and
stereochemical studies.)
fe= AT U9 A=A
HHNOT  TE oS, SIERE] DIV, JTERET Holl, g
EMEAE  E AUl RAIA RINE JiE,
TG, Soldg ARG, HAMRE W9 & B&ifeq g9 e
Tt afafearsl @1 femfafy
FHfe JffETed @ R, e sfafEoet § s
faar, sffEaria - FEBeEE, FEiHTE, g5
B, BEANE TAT ATgeE, AfAfdEmel 1 Aty
fruor & faftrn, WP wwadl, e w@ Bfaw
RIS I |
English | Alkanes and cycloalkanes 12 Lecs
Unit 1l IUPAC nomenclature of branched and unbranched
alkanes, classification of alkanes. Isomerism in alkanes,
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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 halogenation 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.

FEYNTH TGO — M@ T wr@iae Yoo,
U ol dIHv], Topd § HAEASHT, g9 @) e
o Il dred o, wR wew  sffEn,
BTGB AT BT ABTaIRTABRT, Tobar & Wi
Td YRS [URE, Uehdl 4 WHOU, QodAr § Haw
TA® BAOHTEYOT B fearfafe,

WAEFAGeh  AMeRY, g9 @ At Iamtw
Ffefgar, sk & TIa Rygla vd Sgar dm
aeRfed 9ol o1 fugia, agaemuT 7 SeIEN:
BT TEH, GaalTeb Al § GHYoT |

Unit II1

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,
oxymetcuration 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 : isolated, conjugated and
cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical reaction
—1, 2 and 1, 4 addition, Diels- Alder reaction

12 Lecs
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English

Unit IV

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
nucleophllltc substitution reaction of alkyl halides, S\’
and S\’ reaction with energy profile diagrams,
Elimination reaction Polyhalogen compounds: methods
of preparation and properties of Chloroform and carbon
tetrach]oride

YepTe Qd Thodpel tellzgs
TR PT_ THGRO, WO U g | Qaarge) @

ufevenos @ feafafy Sy' @er SN sffEar et
IR Wftd den fAdvw  afdfearg ol
ANE-FARIBH Tl B ERINGS T @) ARy
g T |

12 lLecs

English

Unit V

Stereochemistry of Organic compounds

Concept of isomerism, types of isomerism. Optical
isomerism elements of symmetry, molecular chirality,
enantionmers, stereogenic  centre, optical activity,
propertics of enantiomers, chiral and achiral molecules
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
isometism- determination of configuration of geometric
isomers. E & Z system of nomenclature, geometric
ismeriesm in oximes and alicyclic compounds.
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Department of Higher Education, Govt. of M.P,
B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2019-2020)

Class - B.Sc. I Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time :4 Hours
Physical Chemistry
(A)Any one experiment 6 Marks
) Determination of melting point

(i) Determination of boiling point
(iii)  Weighing and preparation of solution
(B) Any one experiment 6 Marks

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

(i) Determination of viscosity/ percentage composition of given liquid mixture using
viscosity method.

(iii)  Determination of Strength of HCI with NaOH with help of volumetric titration.

Inorganic Chemistry 8+4 Marks

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

Organiec Chemistry (Any two) 12 Marks

(i) Crystallization

(i)  Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva — voce 6 Marks

Record opdr 8 Marks
05T I ST G\
'z o . ' |
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Class B.Sc. II Year
. Chemistry
Subject T W
Paper 1
Physical Chemistry
Max. Marks 27 +CCE (07)
Unit Syllabus Periods

A.Thermodynamies: Basic concepts of thermodynamics,
First law, Second law of Thermodynamics: Need for the law,
Different statements of the law, 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,Third law of thermodynamics , Nernst
(English) | heat theorem, statement and concept of residual entropy,
Gibbs and Helmbheltz 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, Clausius — Clayperon
equation.

B.Thermochemistry: Standard state, standard enthalpy of 12
UNIT 1 formation: Hess’s Law of heat summation and its application.
Enthalpy of neutralization.

3, FOIIAB: FHITIAD BT ol JFIRVI, w2 [0, IS o
fad fram fom & smwem, g & s som, e &
SHMIH! YT gogndt @ srqueeT: wEid—sraRn Bad @ w9 &
Werdl T&P UG TAY 3/ Bod & &9 #, 4ifde gRads ¥ qogih
oRate, FetREy s woei Swmas 9 ok W yaidar @t
A 3 w7 A aredt A i wRedd W A @ e @
=) | vt S & qdfw fn, Tie S FoF s
e B auRen, M@ don eeieed Be, sl Bem (G)a
(H) 2RI e, BeM Sie Akl & &7 8, (A) @0 (G)
FHMIAS TR AR & Wi B deid & w9 4 g gRade @
o § $T% A TRl TR |

T T A g S, G aeas @ wiedl, 8 @1
S Hepel 1 2 T 399 s, SriFeRer ) oeendt |
(English) | Phase equilibrium: Statement and the meaning of terms: 12 A /

Lecs.
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UNIT II phase component and the degree of freedom, thermodynamic | Lecs.
derivation of the Gibbs phase rule, one component system:
water, COz and S system, two component system: solid-liquid
equilibrium, simple 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. (NaCl-H20) and (CuSQ4-H,O) system, Freezing
Mixtures: acetone-dry ice.
Liquid_Liquid mixtures: Ideal liquid mixtures, Raoult’s and
Henry’s law. Non-ideal system, azeotrops: HCI-H,O and
cthanol water system.
Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water  system.Immiscible Liquids, steam
distillation, Nernst distribution law: thermodynamic
derivation, applications.
VAR W : HoF U9 R Oel @7 o, wiewen, oo il wdaa
o Fife, frea yrawen fam & SwIMfde @, (@ 9e® da—ad
9, CO2 8 HUR 7, 3l U aF—0I9-33 W, WX o FHitad
- fwy-defmy o7, G—ar 73, €9 @ v |
o faer : o wetren Teid 9l e T & (Zn-Mg)
) e R srgefrm TeEe 9GS e @ (NaCl-H20)
79 (CuSO4-H,0) TF 7 M- 9% |

%977 A : amed 39 fasw, Wew wWoed @ (g, sy G,
fReR Ferien 5T © HCI-H,O T o sfehied—aa |
iR i 54 : PHE-—vo, gERle te-ua @ felfed-wa
a5, fsriia 3 4m oFEd, T @ o fram o asmRe
T, S|
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.
UNIT HI Electrodes reactions, Nernst equation, derivation of celt EMF 12
and single electrode potential, standard hydrogen electrode, | Le€cs.
reference  electrodes,  standard  electrode  potential,
electrochemical series and its significance.

YA
i AR, ergeil vd fogm ommes et § @, ffte v
oA Aead], qedie! Aaadl 1 AU, Sadal & ad T PE,
@) | ol & e v PeewE s @ foem smee o
gl wd A, we v g fga aueey, sTedee H1 agal A,
yael faga saey @1 Rigia, DHO Righ W oieRy, afrweies,
} fied wd R @ Ol g swer FeiRv ) goege affan

(English)
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Electrochemistry II

Types of reversible electrodes: Gas — metal ion, metal-metal
ion, metal — insoluble salt anion and redox electrodes,
Concentration cell with and without transport, tiquid junction
potential, application of concentration cells, valency 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.

Processes at electrodes, rate of charge transfer, current density,
UNIT IV polarography, amperometry, ions selective electrodes and their 12
uses. . ' Lecs.
faem TR -0

SHI FERel @ AR : AW-uTy I, Og-org 9RH, 9
Ffaer T, FOTIE TG XS oS |

Wl e, AP vl 81 IRneE @ 59 WY e, W 9 @
=) | fwendt sgam, pH U pK &1 oRTY, BER, e sgem W
B SolTsrel & WA §RTpH &1 fAuiRor

OV g9 (a1 &1 G, dveved aa TN | dani @ o
IS |

Foagle W AR, oY RMAMRY, 9R-T9E, Dok,
THIRME), 3R 9Uicie Seideis U9 996 S9dIT |

Surface Chemistry: Adsorption, adsorption and absorption,
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
UNIT V of catalysis, application of catalysts, miscellancous examples. 12
3, U2 TR : SR, SfONNY U4 S@veel, SN @ §eR | Lecs.
or% el WA @ gdl 1 AR Bvsfom den owaR
(=) AL TR W4, U &9 U6 U &89 o e |

4. JORM ISRG AffETisll & aficerm, SaR @1 e, IARE 3

(English)

(English)
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Department of Higher Education, Govt. of M.P.
B.S¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.,

I e fdrr, 7y, wRe
AT, wie wsi @ fog affe g
N ST e G SR T Y. B ST ERT SR
Session /%7 - 2020-2021

Class B.Sc. Il Year
. Chemistry
Subject @R W
Paper II
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.

(English) 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
UNIT 1 states, co-ordination number and geometry. 12
mm BT A B e BT TG Lecs.
- & Il @l fAfrean, vem wHE AN % Tl & W w6

ffad) | f3eif el O Prige diTTgs 7 wewme Ud Waw dife,
STFTBRYT v B Wi, WEATS W& U6 WA @1 SaTERT
Hied o |
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
behaviour, spectral properties and stereochemistry.

UNIT I 12
Tedia < it W A S e 1 YA Lecs.
A T UG g9 A e, sfRiaRer s, gREey o T
(=) ﬁﬁr{wm—«rﬁs —3 T § o O BT e |
A. Co-ordination Compounds
Werner’s co-odination theory and its experimental verification,
effective atomic number concept, chelates, nomenclature of
co-ordination compounds, isomerism in co-ordination 12
UNIT III | (English) | compounds, valence bond theory of transition metal Lecs
complexes. '
B. Oxidation and Reduction
Use of redox potential data : analysis of redox cycle, redox
stability in water : Frost latimer and Pourbaix diagrams.

25 -% &,ﬁé/’g& */
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11

Principles involved in the extraction of elements.

3. Iu-agude Afe
WWWWWWWWMW
Tl SRV, Blele, o el & "meww, daw af@
ST, HEHU 413 Wehell @ G s Rigid |

f=4) 7. Siedieor § auEgH

Wi g e &1yl uF 1 Rww wd § Wi
eI, AR vd dview ang, ael @ Pl § A an
arel Rigia |
General chemistry of F -block elements.
Lanthanides and actinides , Electonic Structure, ionic radii,

(English) | complex formation, Separation ,Oxidation states ,magnetic and

UNIT IV spectral properties Lanthanide contraction. L12
ecs.
f —lie ol @ G
@) |oeRe W wEdhags, soee b, aafie Brea, dew fw

YR, SRR ST, JEP A WA T IIES G |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.

(English) | B. Non-aqueous Solvents
Physical properties of a salvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to

UNIT V liquid NH3 and liquid 50,. 12

3, I W4 aND Lecs.
I T ARBI F ARG, FREs—ellNl, GFa-UeTs [aee 773 Ud

) Ted $ AR |
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Department of Higher Education, Govt. of M.P.
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Session /99 - 2020-2021

Class

B.Se¢. H

Subject

Chemistry

W ARA

Paper

11X

Organic Chemistry

Max. Marks

26 + CCE (06)

Unit

Syllabus

Periods

(English)

UNIT 1

Electromagnetic Spectrum: Absorption spectra

Ultraviolet (UV) absorption spectroscopy- absorption laws(Beer
Lambert Law), Molar absorptivity, Presentation and analysis of UV
spectra, Types of electronic transitions, Effect of conjugation.
Concept of chromophore and auxochrome. Bathochromic,
hypsochromic, Hyperchromic and hypochromic shifis. 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.

AP WIEH IV Wagd

(V) s SEEfdE -
e & fram ((fow o el faom ) aoifde sreeRan wodeeR
W F TR @ fAee) | g €EA B YeR | GgEe
muﬂﬁlavfia?ﬁaﬁnavhﬁﬂsaﬁw quiiggeelt | oot
WWWWIWWWWWW

|
IR WG — fed FUH , g6 B (RW , RO, arawe
ds o) ferm @ digar savaw Wegr &1 oAee |, iie &9 ARE
(bucrs WEl @ B ARG RN @ Wd FEAE A B
YR Fagl B e |

UNIT 11 | (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 wvicinal glycols, oxidative
cleavagefPb{OAc)4 and HIO4} and pinacol-pinacolone
rearrangement. Trihydric alcohols- Nomenclature, methods of

12
Lectures
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formation, Chemical reactions of glycerols,

B. Phenols: Nomenclature, structure 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.

A — Yoo FBT ¢ AT -

A Yebied —

AP GodIERS, Pl , FRIFaed I U@ WY 3 avhdq g
Vepled & ﬁmaﬁﬁﬁmm@mwmﬁuw Ve B
Ffufea |

SEEERF Vedled — TERY |, e o Rt BAReR Vicinal)
TAEDT B G AREIN | RIERENY AT [Ph(OAd4, T
[HI04, T4 Rl — RAmee

CEERlyT ovled — TG U4 AR @ RRR | Reewd @
Tt st |

T- % -

AR, WA U@ RN, fREa @ e | difw o @ ey
TS SR A, W A AR - gempe SR RS
S | SR | FTRIRAPRYT |, FIow AU | Foleld
TRRIE | Tow W e S SR | deR FR
Ao @ TR e PR @ R

12
Lectures

Unit ITT

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 wsing 1,3dithianes, synthesis of ketones from nitrilles
and from carboxylic acids. Physical properties. Mechanism of
nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel
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, Meerwein —
Pondroff- Verley Reaction, Clemmensen, Wolf Kischner,
LiAlH4 and NaBH, reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes
and ketones.
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Unit IV

English

A Carboxylic Acids: Nomenclature, structure and bonding,
physical properties and acidity of carboxylic acids, Effects of
substituents on acid strength. Preparation of carboxylic acids
and reactions of carboxytlic 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.

12
Lectures
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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 alkaline 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

12
Lectures
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amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.
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Department of Higher Education, Govt, of M.P.
B.Sc. Under Graduate Annual System Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2020-2021)

Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radicals with at least on interfering
radical '
(i) Determination of acetic acid in commercial vinegar using NaOH
(iii)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.
Physical Chemistry 12 Marks
(i) Determination of transition temperature of given substance by thermometric
method.
(ii) To determine the enthalpy of neutralization of strong acid, strong base.
(iti)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve method.
) To determine the strength of HC1 with NaOH using potentiometer.
Organic Chemistry (Any two) 12 Marks

(i) dentification 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 6 Marks

Record M% ky—"“" QJ-’— 8 Marks
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Department of Higher Education, Govt. of M.P.

B.Sc. Undergraduate Annual Syllabus

List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
o= e fammT, w9, WA

AT, FE Tt @ TeuEd @ Rl 4 SeRM Aol gRT SRR o 9. § TR BT

Fpifia gemt B

Recommended books

12,
13.
14.

15.
16,
17.

19,
. Organic Chemistry, Mac Murrey ,Pearson Education
21.
22,
23.
24,
25,

26.
27.
28.
29,

30.

Thysical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
MeGraw Hills

The Elements of physicat Chemistry , PW Atkins , Oxford Liniversity
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , S K Dogra and § Dogra, Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall,

QOrganic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon John Wiley

Organic Chemistry, Vol.I ILIIL 8.M.Mukherji, S.P.Singh and R.P.
Kapoor

. Organic Chemistry, F A Carey McGraw Hills Inc.
. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kasover, MacMillan

Vogel’s Qualitative and Quanlitative Analysis . Vol LILII{ ELBS
Advanced Organic Chemistry , L. Finar ,ELBS

Basic concepts ol Analytical Chemistry, 8.M. Khopker,New Age
International Publishers

Anplytical Chemistry, R. M. Verma , CBS Publication

Analvtical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Age International Publishers
Molecutar Spectroscopy , Sukumar , MJP Publishers .

[norganic Chemistry — I D L.ee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

norganic Chemistry — Huheey , Harper Collins Pub.USA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Svnthesis and Characterization of Some Nevel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication

weavee ) g aeed Ao g yeifie wwrRE ReE A aeaeEs |
wegey EF tier yEEd T BT wEiE WS T $) gafes |
Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print .0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, 8 Gilreath ,
McGraw Hill
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Department of Higher Education, Govt. of ML.P.

B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /43 - 2021-2022

Class

B.Sc. III Year

Subject

Chemistry

T A

Paper

Physical Chemistry

Max. Marks

27 + CCE (07)

Unit

Syllabus

Periods

UNIT I

(English)

A. Elementary Quantum Mechanics: Black-body radiation,
Planck’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.0O.”s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, c*, &, =* orbitals and their characters. Hybrid orbitals-
sp,spz,sp3; calculation of coefficients of A.Q.’s used in these
hybrid orbitals.

Introduction to valence bond model of H; icn, comparison of
M.O. and V.B. models.
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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.
Rotational 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.

W (W)

Reg - foga gee ffivg, Wwga & Rém, i Tegmmd &
IR TV, 99 AER Afeed @ U, Waerl 31 B,
T W, ffRAvEE oY), g% PE & wui Wi, an-RRufofed
ARWa-diceorie fav, amey o @1 FuRe, 3Re e @
o feaRe, wRene w9 |

P WIEH, AU Wagq © TG ARG BT B FHell VR, w0
AGRT Slie § UG W |

TagA R @ TR @ wwentia &1 99, = e el
Bl HR AGfel B AN |

12

Lecs.

UNIT 111

(English)

Raman Spectrum : Concept of polarizability, pure 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 6.n 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 Amax of enes, polyenes
and a,p unsaturated carbonyl compounds.
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UNIT IV

(English)

Photochemistry

Laws of photochemistry: Grothus-Draper law, Stark-Einstein
law, Jablonski diagram depicting various processes occurring
in the excited state, qualitative description of fluorescence,
phosphorescence,  non-radioactive  processes  (internal
conversion,  intersystem  crossing), quantum  yield,
photosensitized reactions energy transfer processes (simple
examples.) Photochemical reactions of simple organic
compounds.Norrish type I and I reactions .

YHTIER -

YPE-ERE & W Muu-3w fam-ter-amgads [,
Saifvrd sgemil # @M aeh R fra-fRel &1 sefe g
SArS R, Sfodii &1 e fdeRw, wRaii, s
fora—faft (sroroReds, smrfara @), @oen S, TERTE
AR, FHoll ARy fra-fofR. (fRa STRv) FEME AR
Bl wr s Afafbang, FiRer 1 e 11 s |

12
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UNITV

(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.

e T T ) W

gAY gav— (T wlieww), faga & 4 fayda
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Inorganic Chemistry

Max, Marks

27+ CCE (07)

Unit

Syllabus

Periods

UNIT 1

(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 sofiness, electronic
theory, n-bonding theory, and Dragowayland theory,
electronegativity and hardness and softness, limitations of hard
soft acid-base concept.

2. Silicones and Phosphazenes

Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphonitrilic  chloride)-Methods of preparation and
properties;  Structure of triphosphazenes. Some other
phosphazenes and uses of phosphazenes,

&)

1. TR T § A—4RD

UREAHS, FOR U6 qg -8R gifidew, GvEd #1 HSAB .
IR, POR-T5, A4 RHETT & ST, W, Jrei— Gl
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n e fegid, g Fomedar AR FoR Ud 9301 HSAB .
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e, fderw T o (R, afflem o @ sm,
BRETH : BRBAIZE® FaREs g @1 R, 7o Pt
(NPCI,)3 3 TTGT, SUINT T3 0l yee |
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UNIT

(English)

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal field
theory, crystal field splitting of d-orbitals, d-orbital splitting and
stabilisation 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

12
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Complexes.

Introduction; Thermodynamic aspects of metal complexes,
factors affecting thermodynamic stability of complexes, kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution
reactions in square planar complexes.

Gy

1. W By wga 7 g forme
waierpar @y fagio 3 WA, fied &9 e, d—seel @1 fed
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aperee 9% |

(English)

UNIT 111

Magnetic Properties of Transition Metal Complexes.
Introduction; Types of magnetic behavior, diamagnetism,
Paramagnetism, Ferromagnetism, Antiferromagnetism,
Ferrimagnetis, Origin and calculation of magnetism. Methods of
determinig 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 pg and per values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

)

o oy W & gaen I

URETop, TRER WAER & YGR, JEhid FUfRar 31w @ R,
RO ST, LsWusamueﬁW#ngﬁumqﬁﬁ
FAF AMCH, 3 UR] @Al @ (AU gRS eyl Sfeel sfes
SYAIRTET GG Sparene U |
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UNIT IV | (English)

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{H>0)6]3+ complex ion.
Complexes with aromatic systems,

synthesis, structure and bonding in metal olefin complexes,
alkyne complexes, cyclopenta dienyl , complexes, coordinative
unsaturation, oxidative addition reactions, insertion reactions,

fluxional molecules and their characterization compounds with

12
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metal-metal bonds and metal atom clusters.
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UNIT V

(English)

Bio-Inorganic Chemistry

Introduction; Essential and trace elements in biclogical processes,
Biological function of the bio-elements, Availability of bic-metals
and bio-non-metals; Metalloporphyrins, Haemoglobin structure and
biological function, Myoglobin-mechanism of oxygen transfer
through haemoglobin and myoglobin. Biological role of alkali and
alkaline earth metal ions with special reference to Ca2+; Nitrogen
fixation.

metal ions in biclogical systems and their role in lon transport across
the membranes.( molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.

12
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Class B.Sc. 111
. Chemistry
Subject TR e
Paper 111
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Period
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
UNIT 1 (English) | signals, Explanation of PMR spectra of simple organic
molecules like ethyl bromide, ethanol, acetaldehyde, [,1,2
tribromo ethane, ethylacetate, toluene and acetophenone.
Applications of UV, IR and PMR spectroscopy for simple
organic compounds.

Wi — 12 Lecs
Ao grahla Waefien
Wi gRaA TR (IHNMR) Sragiae, e ufweror
g foufReror, wwmafie fRemus g enfdae  HvgAm,
=7E 1 fam-foA v vd g Rerfe, Raa &1 89, e
R Fafe AP $ PMR Wl & @RAL  SH—-3A™A
FIGIESS TIHTA, v feesEe 1,1.2-T8 FHQS,
guTgeldlce, efcdd Td VRIREE | UV, IR v§ PMR
VRS d6e F ST &d gl W dEme Jil
& Eer &7 Serivor |

(A) Organo-Metallic compounds:-

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

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
UNIT 1I | (English) | reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics. 12lecs
Thiol, thio-ether, sulphonic acid, sulphonamide and

% sulphaguanidine-methods _of preparations and chemicqi,]/_}[

= .
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reactions.

(C) Preparation and properties of polymers. organic Polymers-
polvethylene , polystyrene, polyvinyl chioride, Teflon, nylon,
terylene , synthetic and natural rubber.

=13 11
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UNIT 111

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 mannose. 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,

s 111
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3uATSTp, Ufehel T WRa depie |

Unit IV English | 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, selective hydrolysis of peptides, peptide | 12 Lecs
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide, Double helix structure of
DNA,

o IV =) | i o, Uergs, WEN U fded -

WHT 3pt @1 avffexy, wea od ffae e, ane—aRey
qER, gafevd g, vd 9T@ w01 Hoo.a—0H 1 eand &
AR @ ofifm | YRS W@ weE @ wwe gd | e
g fazawy], teRs &1 9o Se— avucH, fRRufafed
UCTES YT, S WAl URTSS HEemuLWE fagfaor |
fdelr JrI—-URTATHEG eI, JYfoddd vl @1 HeHeH,
TFEfeaEgS T UEsgidadicgs, DNA &1 fgasfer
AT |

Unit V English | A- Sytnthetic dyes: 12 Lecs
Colour and constitution {electronic concept). Classification of
dyes-Methyl orange, Congored, Malachite green, crystal violet,
Phenolphthalein, Fluoroscein, Alizarine and indigo- Chemical
study and synthesis.

B- Pericyclic reactions:

Classification and examples Wood ward Hoffmann rules,
electrocyclic reactions, cyclo addition reaction (2,2 and 4 ,

2) and sigmatropic shift (1,3,3,3 and 1,5 ) FMO approach
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Class - B.S¢. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry 12 Marks
(i) Gravimetric analysis :

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

a. Potassium chlorochromate (IV)

b. Tetramine copper (I1) sulphate monohydrate

¢. 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 | 12 Marks

(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

Organie Chemistry 12 Marks

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, P- Nitro Acetanilied , Dibenzylacetone

Viva — voce o4 % ! 6Marks
Record vy O P 2f —— . 8 Marks
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Recommended books 1.
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10,

12,
13.
14.

15.
16.
17.

19.
20,
21,
22,
23.
24.
25.
26.
27
28.
29.

30.

Physical Chemistry —P'uri , Sharma and Pathania — Vikas publicaticens,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw 1ills

The Elements of physical Chemistry , PW Atkins , Oxford University
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , § K Dogra and S Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon ,John Wiley

Organic Chemistry, Vol.T,ILII, 5.M.Mukherji, S.P.Singh and R.P.
Kapoor :

Organic Chemistry, F A Carcy McGraw Hills Inc.

. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kosover, MacMillan

Vogel’s Qualitative and Quantitative Analysis , Vol LILII ,ELBS
Advunced Organic Chemistry , LL, Finar ,[ELBS

Buasic concepls of Analytical Chemistry, $.M. Khopker,New Age
International Publishers

Analvticai Chemistry, R. M. Verma , CBS Publicalion

Analytical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry . B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Agc International Publishers

Molecular Spectroscopy , Sukumar , MIP Publishers .

Organic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry — J D Lee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — lluheey , Harper Colling Pub.UUSA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva, Pioncer Publicalion

aagey ) v yded duTe g YeTeE A e @ 9EagR s |
wmayey 8 T eraredl HiaTe g U yRiife e @ argaEs |
Speetroscopy 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, $ Gilreath |
McGraw Hill
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