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CHEMISTRY
B.Sc.PART-III

INORGANIC CHEMISTRY

Unit 1. Mfatal-ligand Bonding in Transition Metal Complexes
Limitations of valence bond theory, an elementary idea of crystal field
theory, crystal field splitting in octahedral, tetrahedral and square pl
complexes, factors affecting the crystal field parameters ! P
Theymody.namic and Kinetic Aspects of Metal Co.mplexes
A brng outline of lt.hermodynamic stability of metal complexes and factors
affecting the stability, substitution reactions of square planar complexes

Unit 2. Magnetic 'Properties of Transition Metal Complexes .

’I‘ypes of xpagnetlc behaviour, methods of determining magnetic suscepti-

bility, spin only formula, L-S coupling, correlation of x4, and 4, val-

ues, orbital contribution to magnetic moments, application of magnetic
moment data for 3d metal complexes.

Electronic Spectra of Transition Metal Complexes
selection rules for d-d transitions, spectro-

Types of electronic transitions,

scopic ground states, spectro-chemical series. Orgel-energy level diagram
for d* and d? states, discussion of the electronic spectrum of
[Ti(H,0))**complex ion.

Unit 8. Organometallic Chemistry
Definition, nomenclature and classification of organometallic compounds.
Preparation, properties, bonding and applications of alkyls and aryls of Li,
Al, Hg, Snand Tj, a brief account of metal-ethylenic complexes and homo-
geneous hydrogenation, mononuclear carbonyls and nature of bonding in

metal carbonyls.
Unit 4. Blo-inorganic Chemistry
esses, metallo-porphyrins

Essential and trace elements in biological proc
d myoglobin. Biological role of

with special reference to hemoglobin an
alkali and alkaline earth metals with special reference to Ca*, Nitrogen
fixation.
Unit 5. Hard and Soft Acids and bases (HSAB)
s as hard and soft. Pearson’s HSAB con-

Classification of acids and base
cept, acid-base strength and har
Silicones and phosphazenes :
Gilicones and phosphazenes &8 examples of inorganic polymers,
bonding in triphosphazenes.

dness and softness. Symbiosis.
nature of

“metallic Compounds .
nds : Grignard reagents-formation, struc-
zinc Compounds : Formation and
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U p 2. BiomolccutlcﬂsS | A exthn &
A Cﬂl’b"h".'drnf 1onosacchar1des, threo a 5 ty ro diastere,.
(‘.onﬁ!!“r“uon ° nlycosides ethers and esters. ¢ ermination of yjy,

 ation O : of D (+) glucose. Str
g, Formation = & Cyclic structuré 0 . ucture
mer rides. i)rll troduction to disaccharides (maltose, sy Cro;’é

size of M bose. An : ;
dd .\)nbossaccharides (starch and cellulose) w1'thout Involving

Proteins an o of protein levels of 'protei'n structure, protein
; d structure O PEL - o of amino acids Ribonucleosides

ture of DNA.

: ers . .
Synthetic Polym rization. Free rad1§a1 vinyl polymeriza.
; ization, Condensation or tep gl_‘owth polymer-
tion, Ziegler-Natta polymerl phenols-formal  ehiyde resits, urea form,

S , olyamides,
1z13t;§§a:’ (;Esifxtser:,pgxyyresins and polyurethanes, natural and synthetic
a ’

rubbers.
B. Synthetic Dyes _ Classification of D

tution (Electronic Concept). Classification ot Dyes. Chem-
Colour and constitt {90 ( thesis of Methyl Orange, Congo red, Mala-

: " Chemistry and syn . : oo
]cslgt); oé'r i};is’ Crystal Violet, Phenolphthalein, Fluorescein, Alizarine and

Indigo.
Unit 4. Spectroscopy

A. Mass spectroscopy : Mass spectrum fragmentation of functional

groups. . . o\ .
B. Infra red spectroscopy : IR absorption band, their position and inten-

/ sity, identification of IR spectra.

C. UV- Visible spectroscopy : Beer Lambert’s law, effect of conjugation

A max Visible spectrum and colour.

‘D. Anthocyanin as natural colouring matter (Introduction only)

E. Application of mass. IR, UV.-visible spectroscopy to organic molecules.
Unit 5. A. NMR Spectroscopy

Introduction to NMR. Shielding and number of signal in PMR, Chemi-

cal shift an.d c}}aracteristic values, splitting of signals and coupling con-

starllat, Application to organic molecules.

2. MSMRt-SpcIe{ctroscopy : Prinf:iple and Application.

. Magnetic Resonance Imaging (MRI) : Introductory idea.

. PHYSICAL C
Unit 1. Quantum Mechanics-I SEMSTRY

Black body radiati y ..
effect. De-B ation, Plank’s radiation law, photoelectric effect, Compton

: roglie’s ide :
Heisenberg’s uncertaint s matter waves, experimental verification
y principle, Sinosoidal wave equation, Operators -
/
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2~ Hamiltonian operator, ap h}r Momentym, Opera
postulate of quantum mechanjeg, Figen Value, g0
time independed wava equaty,

l‘, ]ﬂ}’)la

Clan opcrawrs,
| v Kigen function. Schrodinger
' ’ m, 1Y8ica) nigniﬁcanc'
plications of schrodingey Wave aquatiqy, .

Hydrogenation (separatiop int
and angular w

¢of ¥anq = K,
o the * Partigle ; V' Ap
ave function. g

Jcle in gpg dimensional hox
4alion’s) rgqiq) Wave function
Unit 2. Quantum MechanichI
Quantum mechanjcg] Approach
ria for forming M

-V and A o 1 molec: o orbit ¢ eory; basic jdeg Crite.
: ; et r ' : .
jon, calclulatlon of nergy levelg fron?gugtszitrll(c):{o I?:rgatlgp of Hz
antibondxpg wave funf:tions concept, of S, 0", 7 and b'toln Ing an.d
characteris tics, Hybriq Orbita ; 8P, sp?, sp2 Caleulatiq ofr : ? e thex,r
used in tl}ese hybrid orbitalg. y 1 of coefficient A() s
1nt30(11uf{t10r11 tlotvalence bolrlxd mode] of H,, COmparigon of M.O. anq v B
model, Hucke , ap 'cati U, .B.
Unit 3. Spec troscopy.] Plication of hucke] theory tq ethane, propene ete.,
Muction '

gy
: bond length qualita-
x P ¢ 1sotopic effect,
- Vibratig SPectra : Fyy amentg) Vibrational and their symmet
wbratl.ng diatomjc moleculeg, energy levels oxcillatey
Selection Rule, Pure vibration
diatomic vibratj

f simple harmonjc oscillator.,
al Spectrum, determination of force constant,
ng Operator, Anhormonic oscillatoy,
- aman Spectrg t Concept of polarizability, quantum theory of

“aman spectyg stokes ang anti stokeg lines pure rotational anqg vibra-
tlonal Ramgp Spectra, Application of Raman Spectra stokes ang antistokeg

€8, pure rotationg] and vibrationa] R
Spectrg.

Unit 4,

aman spectra, Application of Ragnan
\

ectroscopy-II
ectronic spectra : Electronic
ndon principle, types of electronic
Spectra :

Spectra of dig

tomic molecule, Franck-
transitiong, Applicationg of electronic

» quantum yield photosensitizeq reacti
fer procesges (simple examples).
Unit 5. A, T ermodynamicg
. Energy refered to absolute zero, third law of thermo
aw of thermodynamics, Nernst heat theorem ap
of Nernst heat theorem.

dynamicg

» Test of third
plication ang limitation
- Physical Properties and moleculay structure : Polarization of
molecules, Classius-Mosott; equation. Orientatjop
field. Dipole mo
ment. Tem

of dipoles in ap electric
ment, induced dipole moment, measurement of dipole mo.
perature methods ang refractivity methods. Dipole moment ang
moleculay structure. v
C. Magnetjc Properties : Paramagnetism, diamagnetism, ferromag.-
netism, Determination of magnetic Susceptibility, elucidation of molecular
structuye. : : \
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