CHEMISTREY
The new crriculum will comprise of Three papers of 33,33, & 34 marks each and

Practical work of 50 merks. The onrioulun is to be completed in 180 working days as per the
UGEC norms & oonforming to the directives of the Gowt. of Chhattisgarh. The theory papers are
of 80 hrs. sach durarion & the practical work of 180 lwe. duatio,

IT-I

PAPER - I (Paper Code-0835)

INORGANIC CHEMISTRY M.M. 33
METAL-LIGAND BONDING IN TRANSITION METAL COMPLEXES
Limitarions of velenos bond theory, an elementary idea of crystal field theory, crystal
field splitting in octshedal, tetrshedral and sguere planar complees, factors affecting
the crystal fisld perareters,
Thermodymamic and Kirvietic aspects of metal ocomplexes.
A brief outline of themmodymamic stability of metal copleses and factors affecting
the stanility, subsititgtion meactims of square plarar oorpleses,
MAGHNETIC PROPERTIES OF TRANSITIOCN METAL COMPLEIES
Types of magretic behaviour, methods of determining magnetic suscepbibdlity, spin
aly formida, LS coupling, oorrelation of ps and g eff. waloes, odvital ontriborion
to magnetic moments, application of magnetic moment data for 3d metal complexes.
Electronic spectra of Transition Metal Conpleses.
Types of electrmic transitions, selection miles for d-d transitions, spectyosoopic
groad states, spectro-chemical series. Crgel-ensrgy level disgram for 4 and 47
states, disoussion of the electronic spectrum of complex ion.

ORGANOMETALLIC CHEMISTRY [Ti(H,0)g]**

Definition, nomenclabure and classification of crgeno metallic copornds. Preparation,
properties, bonding and applicatiore of alkyls and aryls of 14, A1, Hy, Sn, & Ti, A
brief acoount of metal-etlylenic complexes and homogenecus hydrogenation,
moncuclesr carbomls and natuwrs of bodning in metal carbomeds,

BIOTNORGANIC CHEMISTRY

Essantial and trace elements in biological procssses, metalloporplnrins with special
reference to hemoglobin ad myoglobin, Biological role of alkali ard alkaline sarth
metals with special reference to Ca’l, nitwogen foetion

HARD AND SOFT ACIDS AND BASES (HSAE) 07 HES.
Classification of acids aned bases as hard and soft. Perason’s HSEE concept, acid-
base strength and hardness and softness. Symbiosis

Zilicones and Phosphazenes

Silicons and phosphazenss as edamples of incrganic polyrers, nature of booding in
triphosphazenes.

REFERENCE EBOODES :

1  Basic Inorganic Chemistry, F.A. (otton, G. Wilkineon and P.L. Gaus, Wiley

2 Concise Inorganic Chemistry, J.0. Les, ELES,

3 Coocepts of models of Incrggnic Chemistry, B, Douglas, D Mclandel and J. Alexander,
Johm Wiley

4, Incrgenic Chemistry, DLE. Shriver, POW. Atkkins and C.H. Langford, Cedford.
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A

Inorganic Chemistry, W.W. Borterfield, Addison-Wesley.

Inorganic Chemistry, A.G. Sharp, ELBS.

Inceopnic Chemdstry, L. Miessler and DA, Tsxy, Prentice Hall.

Advanced Inorganic Chemistry, Satyas Prakash.

Advanced Inorganic Chemistry, Agarwal & Agarwal.

Mvemced Inorganic Chemistry, Puri & Sharma, 5. MNaginchand

Inorganic Chemistry, Madan, 5. Chand & Co.

Adfwmik Akavkanic Rasayan, A.K. Shrivastay & P.C. Jain, Goel Pub.
Tochattar Bkarbanic Rasayvan, Satya Prakash & G D, Tuli, Shyamlal FPrakashan
Ucchattar Akarbanic Rasayan, Puri & Sharma.

FAFER - II (Paper Code-0896)

ORGANIC CHEMISTRY M.M. 33
ORGANICMETALLIC COMPOUNDS
Orgemomegenssium  compounds @ Grignard reagents-formation, structure and
chemical reactions. Organceine compounds : formation and chemical reactions,
Organclithium compourds @ formation and chemical reactions.
Organosulphur Compounds
Horenclature, structural features, methods of formation and chemical reactions
of thiols, thicethers, sulphonic acids, sulphonamides and sulphaquanidine.
Crganic Synthesis wvia Enolates
Fotive metlndens groupallgdation of dietlwydrelonate and etly]l acetocscetate,
Synthesis of ethyl acetcacetate : the Claisen condensation. Feto-encl tautorerism
of ethyl acstoacstats,

IT-II BIOMOLECULES

MIT-TTT

A

Carbolndrates

Configration of monosaccharides, threo and ervtho diastersomers. Formation of
glyoosides ethers and esters Determination of ring size of monosaccharides.
Cyolic struchure of D+ gluooes. Struchore of rikbose and deccriboss. In
introduction to disaccharides (maltoee, sucross and lactose) and polysaccharides
(starch ard celluloee) without irmaclving stnicboe determination.

Proteins and Mucleic acids

Classification add struchre of protein lewels of protein stractire,  protedin
denatration [ renatration, Constituents of amino acids Ribomcleicsids and
ribonclectieds, dadle helical struchoe of IR,

Synthetle Polymers

Badition or duain groweh polymerization. Free radical vimyl polymerization, Fiegler-
Matta polymerization, Condensation or Step growth polymerization, Polyesters,
polyamides, phencls- formaldeinds resins, urea- fommaldelnde resins, eposy
resins arnd polyvursthanes, natural and synthetic rubbers.

Synthetic Dyes

Colour and oonstiturion (Electvonic Concept) . Classification of Dyes. Chemistry
of dyes. Chemistry and synthesis of Methyl Orange, Congo Red, Malachits
Gresn, Orystal Vielet, Pherolphthalein, flhorescein, Alizarvine and Iredioo.

IMIT-IV SPECTROSCOPY
A Mass spectrosoopy : meEss spectrum fragrentation of functiona]l groups.
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B. InfraRed Spectrescopy : IR zbemption Band their position and  intensity,
Idertificaricn of IR goectya,

C.  OW-Visible Spectroscoopny @ Besr [anbert's law, effect of Godjumtion max
WVisible spectrum and oclour.

D. Inthocysnin as matural coloring metter (Introduction anly)

E. Application of Mass, IR, UV-Vigible Spectroscopy to organic molecules.

A MMR Spectroscopy : Introduction to MVR. Shielding and Maber of signal in
BR, hamical shift and characteristic walues, spiltting of Signals and Gopling
constant . Application to oarganic moloules.

B. YOMR Spectroscopy : FPrincipel & Hpolicacion.

C. Magnetic Rescnance Imaging (MRI)- Introdoctory idsa.

REFERENCE BOOKS :

T

Croanic Chemistry, Morrison and Bowd, Prentice-Hall

Organic Chemistry, L.G. Wade Jr., Frentice-Hall

Fundamentals of Organic Chemistry, Sclomons, John Wiley

Cropnic Chemistry, Vel I, II, III, S.M. Mikherjes, 5.P. Singh and R.P. Fopoor, Wilsy-Esstem

(Mew-Rge)
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Crganic Chemistry, F.A. Carey, MoOraw Hill

Introduction to Crgenic Chemistry, Stredwsisser, Heathoook and Fosower, Maomillan
Crganic Chemistry, P.L. Sond

Croganic Chemistry, Bahi & Bshl

Croenic Chemistry, Jogindsr Singh

Carbanic Rasayan, Bashi & Bahi

Carbanic Rasayan, R.N. Singh, S.M.I. Gﬁa‘,ﬂt{.m. Bakodia & S.K. Wadhwa
Carbanic Rasayan, Jogindsr Singh.

Carbanic Resayan, P.L., Sond.

Corbanic Rasayen, Phagchandani, Sahitya Bhawan Publication.

Rasayan Vigyan, Bhatnagar, Arun Prakashan,

ERPER - III (Paper Code-0897)

PHYSICAL CHEMISTRY M.M. 34
QUANTUM MECHANICS
Hlack body radiation, Flark's radiation law, photoelectyic effect, Ompton effect.
Defroglie's idea of matter waves, experimental werification Heisenberg's unosrtainty
principle, Sincecidal weve equation, Operstors @ Hamiltondan operstor, angular
morentum operator, laplacian operators postulate of gquantum mechanics Eigen
values, Eigen fHunction. Schrodinger time independsd weve equation physical
slonificance of ad . Ipplications of schrodinger wane equation @ perticle in
e dirensional box Helregenation (separation into three egquation's) radial wae
function and angular weve Hmection.
QUANTUM MECHANICS-II
Quantimn mecharnical approach of molecular crbit theory: bagic idea criteria for forming
M.O and 4.0, LA approximation, formation of H2* im, caloilation of eergy lewls

from wane functions bending and antibonding wave finctions concepr of and
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crbitals amd their dwrecteristics, Hasrdd cebital @ 82, SP?, Sp?, Galoulation of

orefficients 2d% used in these hyhwid crbitals.
Introdection to valence bond model of H2, Comparison of M.0. and V.B. model, Huckle
thecry, application of huckel theory to ethane propene eto,

IMIT-TIT SPECTROSCOPY-I

A,

Introchaction, characterization of electromegeetic radiation, regios of the
spectrum, representation of gpectra width and intersity of spectral transition,
rotatimal specom of caloulaked diatomic moleoules, enerryy level of rigid potaktor,
selection nule, determinatiom of bod lemgth gualitative desoription of mn - rigid
Vibrational spectra - Fndamental vilbrational and their symmetry, vibrating
diatomic malecules, enegy lesvels of sinple harmomndc cecillator, Selsction Rule,
Pure vitrarioral Spectnm, determiration of force oonstant, diatomic vibwariveg
operator, Anhommonic Cecillator.

Faman Spectra : Concept of polarizability, cuantum theory of Raman spectra
stokes and anri stckes lines pure motational and vilbvarional Raman spectya,
Myplication of Famen spectia stokes and anti stokes lines, pare rotational and
vibrational Raren apectra, Applications of Ramen spectra.

UNIT-IV SPECTROSCOFY-II

A

WIT-V A

C

Electronic Spectra : Electroic Spectra of diatonic molecule, Frank Londm
principle, types of electroiic transitions. Applicatioes of electyonic spectra.
Prcto-chemistry : Interaction of radiation with matter, difference between themmal
ard photochemical processes, Laws of photochemistry. Grothus-Drapper law,
Stark-Elinstein law, Jatﬂmskldlﬁpmcﬁnctugmprmsmnugmthe
erited state, guelitative description of flumrescence, oonoring in the excited
stata, qualitative descripiton of fluorescence, phosphorsscence, non-radiative
processes  (intermal oomersion, intersystem  crossing),  quantum yield
photosensitized reactions energy transfer processes (simple samples) .
Thermodynamics

Energyy vefered to abeclure zews, thirvd law of thevodymamics Test of IIT law of
thermodynamics Merst heat theorem application and limitation of Nerst hest
thecren.

Breical moperties and moleculsr struchare @0 polarization of molecules,
{Classiusdbectti egetion. oriettation of dipoles in an electric field, Dipol
moment, induced dipole moment, measurement of dipole moment. Temperature
methods and refractivity methods. Dipole moment and molecular structure.
Magnetic Properties : Pammegenetism diamsmnetism, ferrorsagnetisn, Deternminabion
of magreric swecepribility, elucidation of molecular strucbuve.

REFERENCE BOOES :

T R R

Boo.-IOm

Physical Chemistry, G.M. Barrow, Intermaticnal student edition, MoGaw Hill
Basie programming with application, V.K. Jain, Tata MoGraw-Hill

Computers & Common sense, E. Hunt & Shelly, Prentice-Hall

Uiversity general chemistry, C.N.R. Fao, Maomillan.

Physical Chemistry, R.A. Alberty, Wiley Eastem

The elsments of Physical Chemistry, P.W. Atkin, Cecford



7 Finysical Chemistry through proolems, S.KE. Dogra & 5. Dogra, Wilsy Eastern
a4  Fhysical Chemistry, B.D. Fhosla
4  Physical Chemistry, Puri & Sharma
10, EBEhoutic Rasavan, Puri & Sharma
1. Bhoutic Rasayan, P.L. Sond
12. PBhoutic Rasayan, Bahl & Tuli
PAPER-1IV
LABORATORY COURSE 180 Hrs.

Incrganie Chemdstyy
Synthesis Analysis
6 Preparation of Sodium tricelato ferrate (IIT), Ma,[Fe{(C,0,);] and determiretion of its
composition by perfangancinetsy.
b Preparation of Ni-DMG complex, [Ni{DMG),]
£  Preparation of copper tetraammine comples, [Cu(MH,),]1S50,.
@ Prepararion of cis-and trans-hicsalare diaga chwemate (II1) ion.
Gravimetric Analysis
Mnalysis of Qu as CuSOM or Cul, Ni as Ni(DM3),, Ba as BaS0, and Fe as Fe 0,
Organic Chemistry
Laboratory Techniguss
A Stesm Distillaticn
Napthalens from its suspension in water
Clove oil from cloves
Separation of ortho and para-nitrophencls.
B Column Chromatography”
Separation of fluorescein and methylens blus
Separation of leaf pigrents from spinach leaves
Resolution of recamic mixture of (+,-) mandelic acid.
Calitative Analvsis
Analysis of an crganic mixture containirg two solid components using water, NaHOD.,
MaH for separation and preparation of suitable derivatives.,
Synthesis of Organic Conpounds
@ Acetylation of salicylic acid, aniline, gluocse and lydroguinone. Benzoylation of aniline
and phencl.
t  Aliphatic electrophilic sutstingtion- Preparation of iodoform form ethancl and acetone.
i Eromtic electrgohilic susstiturion-
Mitration-Preparation of m-dinitrobenezene, prnitroacetanilide
Halogenation- Preparation of p-bromoscstanilide, 24,6 tribromophencl
Hd Dlazctization/Coupling- Freparation of methyl orange and methyl red
8 (Cddstion- Preparation of beneoic acid from tolusne
i Reduction- Preparation of anilime from ndtroeensene, m-rnitooaniline foom m-din trebermers,
Physical Chemistry
Electrochemistry
@ o determire strergth of given acid condwctoretrically using standard alkali sclution.
B To detemmine sclubility and solubility prodact of a smerdngly sohuole  electryolyte
corrictometrical 1y,
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o To study sspnification of ethyl acetate coductaretrically.

8 Detemine the ionization oonstant of a weak acid ooductometrically.

g To titrate potenticmmetrically the given ferrous ammonium sulphate using BMAO, /K. Cr, 0,
as titrart and caladlate the redox potential of Fe®' /M system an the hydrogen scale.

Refractometry and Folarimetry

@ To verify law of mefraction of mxboes (e.g. of glyoerol and water] using Zdbe's
refractomster,

B To detenmine the gpecific rotation of a given gptically active compoand.

H Determination of molecular weight of a non-volatile solute by Rast method/Beckmarn
freezing point method.

B [etermmination of the spparent degree of disscciatim of an electmolyte (e.g., MaCl) in
aqecss solution at different concentrations by enullicsoogs.

Colorimetry
To verify Beer-Lambert law for KMnO,/ K, Cr,0 ., and determine the concentration of the

REFERENCE BOOES

1L voel's gqalitative Analysis, revised, Swehla, Orient Iengrem

2 Stardard methods of chemical analysiz, W.W. Scott, The Technical Fress

i  Esperimental Orgenic Chemistry, Vol. I & II, B.R. Singh, D.S. Gupta and K.5. Bajpai, tata
McGraw Hill.

4  Laboratory Marmual in Organic Chemistry, R.K. Bansal, Wiley Eastem

5  Vogel's Text Bock of Practical Orgemic Chemistry, B.S. Faomis, A.J. Hamaford, V. Rogers,
P.W.G, Zmith and A.R. Tatchel, ELES

6  BExperiments in general chemistry, C.H.R. Rao & U.C. Bgr=wal

Experiments in Physical Chemistry, E.C. Das & Behra, Tata MoGraw Hill

Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.
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