CHEM F110 Chemistry Laboratory 021

This laboratory course consists of experiments
based on fundamental principles and technigues
of chemistry emphasizing on physical-chemical
measurements, quantitative & gualitative analysis
and preparations.

CHEM F111 General Chemistry 303

Principles of themodynamics, phase and chemi-
cal equilibrium, electrochemistry, kinetics; Atomic
structure, chemical bonding, solid state and struc-
tural chemistry, malecular spectroscopy, organic
compounds, functional groups, structure and
isomerism, stereochemistry, reactions and me-
chanisms, aromaficity, coordination chemistry,
chemistry of representative elements.

CHEM F211 Physical Chemistry | 303

Kinetic - molecular theory of gases; perfect gas;
pressure and temperature; Maxwell distribution;
collisions, effusion, mean free path; Boltzmann
distribution law and heat capacities; first law of
thermodynamics; p-V work , internal energy, en-
thalpy, Joule-Thomson experiment; second law;
heat engines, cycles; entropy; thermodynarmic
temperature scale; materia equilibrium; Gibbs
energy, chemical potential; phase equilibrium;
reaction equilibnum; standard states, enthalpies;
Temperature dependence of reaction heats; third
law; estimation of thermodynamic properties; per-
fect gas reaction equilibrium; temperature depen-
dence; one component phase equilibrium, Clapey-
ron equafion; real gases, critical state, comes-
ponding states; solutions, partial molar quantities,
ideal and non-ideal solutions, activity coefficients,
Debye-Hucked theory, standard state properties of
solution components; Heaction equiibrum in non-
ideal solutions, weak acids-buffers, coupled reac-
tions; multi component phase equilibrium- colliga-
tive properties, two and three component sys-
tems, solubility; electrochemical systems- thermo-
dynamics of electrochemical systems and galvan-

Iz cels, standard electrode pofentials, concentra-
fion cells, liguid junclion, ion selective elecirodes,
double layer, dipole momoniz and polarizations,
applications in biclogy, concept of overvolage.
CHFM F212 Drganie Chemistry | ana
Basic terminclogy and represenfation of onganic
reactions; themnodynamics and kinetics of reac-
fions; reactve irtermediates (carbocations, car-
banions, free mdicals, nitrenes carbenss); ano-
meatic chemistny; properties, preparation and reac-
fions of alkyd halides, alcohols, ethers, amines and
mitre conmnpounds; carbomy compounds; carboxyic
acid and derivatives; carbohydrates.
CHEN F213 Physical Chemstry Il 303
Crigin of quantum theory - black body adiation,
line gpecira, photoelectnc effect; wave parice
dualiy; wave equaton: nomal modes, SUperpos!-
fion; postulates of guantum mechanics, time de-
pendenre, Hemiitian  npemtors.  cnmimi tator
Schmdinger equation - operators, obsarables,
solution for parfice in a box, nommalization, va-
Flamce, Omentun; harmonic csclllanor, vibratona
specticscopy; rigd rofor, angular mmormeTtum, ro-
tatinnal spectreenny; Hydmgen atomn - nrhitals,
effect of magnetic field; Varation method - varia-
tion theorem, secdar determninants; Many eleciron
Aoms and moleces; Born Cppenhelmer approsx-
imation, VB Theory, H2 in VB, Goulomb, ex-
change, overap niegrals states of HE, antisym-
metric  wavefunzions — two electron systems,
Slater determinants, HF method, SCF methaod;
lemn symibols and spectra - conhguration, state,
Hunds rules, atomic spectra, spin orbi inerac-
tiorn; basic MO twory, homonucear diatomics -
M2, 02, SCF-LCAC-MO, molecular termn symibols;
HMC theory - 7 electron approximation, conju-
gated cyclic Systerms.
CHEN F214 Inorganic Chemistry | 303
Struciure of molecules: VSEPR model, ionic crys-
fal structure, structure of complex solids; concepls
of inorganic chemistry: slectronegativiy, ocid-
base chemistry, chemistry of agueous and non-
aquecus solvents; descriptive chemistry of some
elemenis: perodicity, chemisgny of transibon met-
als, halogens and noble gases; inorganic chains,
ringa, cages and dusters.
CHEN F223 Colloid and Swface Chemistry
103
Surfaee phenomena; infermdecular formes rele-
vant to colloidal sysiems; forces in colloidal



sysiems; expenimental and theoratical studies of
the struciure, dynamics andl phase fransitions in
micelles, membranes, monolayers, bilayers, we-
sicles and related systems; technical applications.

GHEM F241 Inorganic Chemistry Il 303

Coordination Chemistry: Bonding - Walence Bond,
Crystal Feld, and Molecular Orbital theories;
Complexes - nomenclaiure, isomerism, coondina-
tion numbers, structune, elecronic Specia, mag-
nefic propertes, chelate effect Reactions - nue-
leophilic subgtitdion readions, kinetics, mechan-
isms; descriptive chemistry of Lanthanides and
Actinides; Omanometallic Chemistry:  struciure
and reaction of metal carboryls, nitrosyls, dinitro-
gens, alkyls, carbenes, carbynes, carbides, al-
kenes, allymes, and metallocenes; catalysis by
organometalic compounds; stereochemically non-
rigd molecules.

CHEM F242 Chemical Expenimentation | 033
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the field of organic chemistry. Cualitative organic
analysis including preliminary examination, detec-
fion of functonal groups, preparation and recrys-
tallization of dernatives, sesparation and identifi-
cation of the bwo component mixtures using chem-
ical and physical methods, quantitative analysis
such as determination of the: percentage’ number
of hydroxyl groups in onganic compounds by ace-
hylation method, estimation of amines’ phenols ws-
ing bromate-bromide soluion acatylation method,
determnination of iodine and saponification values
of an oil sample; single siep synthesis such as
benzaldehyde to cinnamic acid, muttistep synthe-
sis such as phihalic anhydrde — phihallimide —
anthranillic acid ; extraction of organic compounds
from ratural sources: isolation of caffeine from tea
leaves, casein from milk, lactose from milk, heo-
pene from formatoes, - carcbene frorm camots ete.;
demonstration on the wse of software swch as
Chem Draw, Chem-Sheteh or 151-Oraw.

CHEM F243 Organic Chemistry i 303
Introduction 10 Slerenisomers, symmetry ele-
menls; configuration; chiralty in molecules devwoid
of chiral centers (allenes, allylidenscycdoalkanes,
spirares, biphenyl); atropisornerism; stereochemi-
stry of alkenes; conformation of acyclic molecules;
conformations of cyclic mobecules; reaction me-
chanisms; asymmetnc synihesis; pholochemisiny
and percycic reactions.

CHEM F244 Physical Chemistry 303
Symmetry. Symimetry operatons, point groups
reducible and imeducible representations, charac-
ter tades, SALG, degeneracy  vibrational modes
IR-Aaman activity identifcation; matrix evaluation
of operato's, dationary stale perturbation fheory
itme dependert peturbaion theory; wvinal and
Hellmann-Feynmann theerems; polyalomic miole
cules: SCF MO treatment, basis sets, sopulation
analysis, molecular elecTostatic potenfials, loca-
lzed M5 VB method; configuration interaction
Moller Plesset perturbation theory; serm enmpinca
metheds-adl  valence  electron metwods:
CHNDO, INDS:, NODOCr Density Functional Theory:
Hohenberg-Kohn theonems, Fohn-Sham sel con-
gigtert field approach, excharge cormelation fume-
tanal miclacular mechancs.

CHEM F266 Study Project 3
Gourse description is same as given under BIO
F266.

CGHEM F371 Organic Chemistry |l 303
Applications of important reagents and reaciions
in organic synthesis and disconnedion or synthon
approach will be ermphasized in this course. Basic
principles of disconnection, onder of evenis, che
micselectivity, regiccelectivity etc. Common  or-
gamic reagents Organometalic reagenis, Transi-
ton metal catayzed reactions, infroducion o e
tzrosynthetic analysis using one group G-X and G-
& disconnections, two group G-X and G- discon-
nections, nng synthesis [saurated heterocytes)
gynithesiz of heterocydic compounds and comples
maolecules.

CHEM F212 Physical Chemistry ¥ 303
Weak forces; surface chemistny interphase ne
gicn, themodynamics, surface fims on liquids
adsoption of gases on solids, coloids micslles
and reverse miellar  siuctues;  frarspor
processes kinetics, themal conductivily, viscosi-
ty. diffusion. sedimentation; eectrical conductivity
i metalz and in solutions; resction kinetics, mea-
surerment of rales; integrted rale lows; rate laws
and equilibrium constants for elementary reac
tons; readtion mechaniams; emperature depen-
dence of mte constants; rate consants and equi-
Ibfium constans; rate lew in non idea sysems
uni, b and in molecular reactons, chain reacions.
fee-radical polymenizations,; fast reactiong, reac
tons insolutions; heterogensous end enzyme ca-
falysis; infroduction bo sfafistical themmodynamics:



theories of reoaction rates; molecular reosction dy-
MAMmics.

CHEM F313 Instrumental Methods of Analysis
214
Principles and pracice of modern instrunrsental
methads of chemical analysls. Emphasls on spec-
troscopic techniques such as UW-Visible, infraned,
MNMRE (1H, 13C and other elerments, NOE. comela-
tion speciroscopies). ESH. atomic absorption and
emission, pholoelectron, Mosshaver, and fluones-
renrm (ther tnpicss will imcdude mass spectnnme-
iry. separation technigues, ligvt scattering, elec-
troonalytical methods, themnal anolysiz, and dif-
fracton methods.
CHEM F323 Biophysical Chemistry 03
The principles goweming the rmolecular zhopes,
structures, struciural ransifions and dynamics in
sorme Important classes of bomolecusss and bio-
molecular aggregates will be discussed. The fop-
ics will include: structure, conformatiorsal analysis,
confoemational transiions and equilibia in pro-
feins and muckeic adds; proiein folding; lipids -
monolayers, bilayers and micelles; lipid-protasin in-
teractions in membranes.
CHEM F3Z4 Numerical Methods in Chemistry
X34
Selected problems in chemistry from  diverse
areas Ruch as chemical kinetfies and  dymarmies,
quantum mechanics, elecironic strechare of rmole-
oulcs, cpootrocoopy, molcoular moohanioc amnd
confoemnational  amalysis,  themnodynamics, and
siructure and propemes of condensed phases will
be discussed. The problems chosen will illustate
the application of varows mathematical and nw-
merical methods such as those used in the solu-
tion of systerns of algebraic equations, differential
erquatinns, and minimizafion of oooftidrensinnal
functions, Fourer transform and Monte Cafdo me-
thvodc._

CHEM F325 Polymer Chemistry 03
Types of polymers; siructhres of polyrmers; rmole-
culor weight and molecular weight distributions;
kinetics and mechanisms of major dasses of po-
Iymrremizalion reaclions such e slep growdb, radi-
cal, ionic, helerogenecus, and copol ymerization
methads; polymer solutons-  solubiity,  latboe
rvode] and the Flory- Huggins theory, solution vis-
cosity; bulk properties- thermal and mechanical
properties sch as the meling and glass ransi-
tions, rubber elasticty, and viscous flow;, pol yme-
rization reaofions wecd in inductry.

CHEM F226 Solid State Chemistry 303
X-ray diffraction; point groups, space groups and
crystal structure; descriptive crystal chemistry;
faciors which influence erystal structure; crysial
defects and non-sioichiometry; solid solutions; in-
ierpretation of the phase diagrams; phase transi-
tions; iomic conductivity and soid eectrolytes:
electronic properties and band theory; magnetic
properties; optical properties; analysis of single
crystal ¥AD data; preparation of solid state mate-
rials and the chemistry of device fabrication.
CHEM F327 Electrochemistry: Fundamentals
and Applicaticns 303

Electrode Processes: Crerpotential, Faradaic and
non-Faradaic processes, the ideal polarzed elec-
trode, capacitance and charge of an seectrode,
elecirical double layer; primary and secondary
cells, varables in electrochenmical calls, factors af-
fecting electrode reaction, cell resistance; Mass
transfer: steady-siate mass fransfer, semiempin-
cal treaiment of the transient response, coupled
reversible and imeversible reactions, reference
electrodes; Kinetics of electrode reactions: Armhe-
nius equation and poiential energy surfaces, equi-
librium conditions, Tafel Plots; rale determining
electron transfer, Memstian, gquasireversible, and
imeversible multistep processes; Marcus Theory;
mass transfer by migration and diffusion; basic
poiential step methods;  Uitamicroelectrodes
{UME} potential sweep methods, polamgraphy
and pulse wvoitammetry; controlled current fech-
nigques; impedance; bulk and flow slecmolysis;
electrochemical instrurmmentation; scanming probe
iechniques, ST, AFM, Scanning Electrochermical
Microscopy, approach curves, imaging surface to-
pography and resctivity, potentiometnc tips, appli-
cations.

CHEM F328 Supramolecular Chemistry 303
Mon-covalent interactions and their rolke in “su-
pemmolecules” and organized polyrmolecular sys-
iems; concepts of molecular recognition, informa-
tion and complementanty; molecular receptors:
design principles, binding and recognition of meu-
tral molecules and anionic subsimtes, coreceptor
malecules and multiple recogniion, linear recogni-
tion of molecular lengths by ditopic coreceptors,
heterotopic coreceptors, amphiphilic receptors,
large mwlecular cages; supramolecular dymarmics:
supramolecular catalysis: reactve macrocyclic ca-
tion and anion receptor molecules, cyclophane
type receptor. metallocatalysis, catalysis of sym-



thetic reactions, biomaolecular and abiotic cataly-
siz, heterogensous calalysis; transport processes
and camer design: cation and anion carmers, ekec-
trom, proton and light coupled transport processes,
transfer via transmembrane channels; supramdole-
cular assemblies: heterogensous molecular rec-
ognition, supramolecular solids, molecular recog-
nition at surfaces, molecular and supramolecular
morphogenesis; supramobecular photochemising:
photonic devices, light conversion and energy
transfer devices, pholosensitive molecular recep-
tors, phofoinduced electron transfer and reac-
tions, nondinear optical properties; suprarmolecuy-
lar electrochemistng: electronic devices, molecular
wires, polanzed molecular wires, switchable mio-
lecular wires, molecular magnetic devices; ionic
devices, tubular mesophases, ion-responsive mio-
nolayers, molecular protonics, ion and molecular
sensors, switching devices and signals, photos-
witching and electroswitching devices, switching
of onic and molecular processes. mechanical
switching processes; self-assembly: inorganic ar-
chitectures, onganic structures by hydrogen bond-
ing. helical rmetal complexes, supmamolecudar ar-
rays of metal ions — rachks, ladders and grids, mo-
lecular recognition directed setf-assembly of onga-
nized phases; supramolecular polymers; ordered
solid-state structures; supramolecular synthesis,
assistance, replication; supramolecular chirmlity;
supramolecular materials.

CHEM F320 Analytical Chemistry 214

Data handing; sample preparation; wnit opera-
tions; wolumetric and gravimetric analysis; chro-
matography; sovent and solid phase extraction;
absorption and emission technigues; potentiorne-
try. voltarmmetny; trace metal separation and esti-
mation in biclogical and environmenial samples
with emphasic on green chemistry, sensors; la-
boratory training in some of these technigues.

CHEM F330 Photophysical Chemistry 314
Absorption of the electromagnetic radiation; pho-
tophysical processes such as fluorescence, phos-
phorescence, non-radiative transtions, and de-
layed luminescence, excimer and eoxiplex forma-
tion; triplet state: radiative and non-radiative tan-
sitions; emergy transier, fluorescence resonamce
energy fransfer (FRET). guenching of fluores-
cence; fluorescence decay; protein and DNA fluo-
rescence; ime-resabhed emission spectra (TRES]);
time-dependent anisotropy decays; application of
phiotophiysics for the characterization of biological

and bic-mimicking sysiems. |n addifion to the
theory, through simple experiments, laboratony
trauning will be imparted.

GHEM F333 Ghemistry of Materials 03
Solid stabe structure @ wnit cells, metallic cnystal
structures, polymorphismn and allotropy, crystallo-
graphic direction and planes, diosed pached Grys-
fal structures, polycrystalline matenals, anisotro-
py: mess and micro porows matenals: zeclites,
composites, synthesis, chamclerization [(XRDO,
SEM, TEM, AFM, FTIA. NMAL TGA, and OTA)
and applications; ceramics amnd glass materials:
crysialline and mnon-crysialliee nature,  glass-
CEM@AMICS, processing; polymers: syntmesis, stnoc-
ure, properies, inorganic polymers, mechanical
properiies; siress and strain, elastic and tensike
propefies, hardmess, phase trancforrmations, mi-
crostructure, alemtion of mechanical properties;
magnetic properties: atomic magnetism in sodids,
the exchange interaction, dassification of magnet-
ic materials, diamagnetism, pauli parammagnetsm,
ferromagnetism, anfderromagnetsm, Fermmagnet-
ism, superparamagnetism, ferromagnetc  do-
mains, hysteresis loop, hard and soft femies, ap-
plications; electrical projperties: conducltivity, band
theory, types of semiconductors, time depen-
dence of conductivity, rmobility of charge camiers,
metal-metal junction, mstal-semiconductor junc-
tion, n-type and p-iype semiconduckors; oplical

properies. refracton, meflection  absorpdion,
transmission, luminescence, pholoconductvity,

opacity and translucency in insulators, optical fi-
bers; thermal properies: heat capadty, thermal
expansion, conductvity, thermal siresses; como-
sion: electrochamistry of comosion of mefals, dif-
ferent forms, ervvironmental efiects, prevention.

CHEM F334 Magnetic Resonance 303
Classical treatrment of motion of isolaied spins;
guantum mechanical descriplion of spin in Ftatic
and alfermating magnetic fields; Bloch equatons;
spin echoes: francient and steady sfale res-
ponses; absorption and dispersion; magnetic di-
podar broadening; formal theory of chemical shifts;
Knight shift; second order spin effects; spin-lattice
relaxation; Spin Empemture;  density et
Bloch-Wangsrness-Redheld theory, adiabatc and
sudden changes; saturation; spin lockking; double
resonance; Cwverhauser effect; ENDOR; pulsed
magnetic resonance:  Cam-Furcell  sequence,
phsxse albermation, spin-flip namowing, real pul ses;
elecinc quadrupole effects; spin-spin coupling; 20



comelation spectroscopies: CGOSY, DOF, INADE-
SUATE experiments; SIONP; eleciron paramag-
metic resonance (EFR); nudear guadrupolar re-
SOMN@NCE; MUOon Spin resonances, msSagnetic neson-
ance imaging.
CHEM F33% Organic Chemistry and Drug
Design 303
an infroduction to organic chemistny principles
and resctivities vital to dneg design, drug dewel-
opmend and drug achom; the mle of molecular
size, shape, and charge, and in drug action; pro-
Ieins and nucieic adds as drnag targets; bioisosier-
=m; AOME, O5AR and drug design; applied mio-
ecular modeling and combinatorial symthesis;
Symifesis of some selected chemotherapeutic
agents {e.g antifungal, antibacterial, antimalanal,
anficancer efc. )
CHEM F336 Nanocchemistry 214

Maro and nature, impofance of nanoscience,
chemisiny behind nano; instumenits. for characie-
riziveg mamomatenals; diversity im nanosysternns:
chemical aspecis of metallic, magretic and semi-
conduchng manomatenals, carbon nanciubes and
ullerenes, self-assembled monolayers, monolayer
orotected rmetal nanomaterials, core-shell nano-
materials; applications of nano matenials in nano-
bickogy, nanosensors and nanocmedicine; hands
on experence in labormion.
CHEM F337 Green Chemistry and Catalysis
303
Oefinition and owerview of the twehse primciples of
Green Chemistry, altermative starting materials; al-
termative synthesis and reagents; E facior and the
concept of atomn ecomomy; the role of catalysis,
aliernaie energy sources (Michoewave & ulira-
sound), catalysis by solid acdds and bases, bio-
catalysis, catalytic reduction, catalytic osidation,
catalytic &—0 bond formation, cascade catlysis,
snanticselective catalysis, alemative reaction
media, renswable mw materals, industrial appli-
caions of catalysis.
CHEM F331 Chemical Expenmentation |1 0 4 4

This course is based on laboratory saperiments in
the fields of imorganic, physical and anabtical
chemistry. Cruantitative separation and detemrmninag-
tion of pairs of metal ions using gravinetric and
volumetne methods; lon exchange chromaliogra-
ohy; Separation & estimation of metal ions using
on exchangers and solsent extracton techni Ques;
Oetermination of Keq of M — L systermns by cokori-
metry; Preparation, purification and structural siu-

dies (magretic, eledtronc and IR} of ingrganic
conplex  compounds; FPhysical property  mea-
suements such as conductance, pH, viscosily,
suface fension, refractive index, spechic rotation
etc. Experimeniz 1o illustrate the principes of
thermodynamics, kinetics, chemical equilbrium,
phaze equiibrivm, sectochemizry, adsorplion,
ete.

CHEM F342 Organic Chamistry NV 303

Tre fundamental stuciural chamctenstics, sym-
thesis and reaction of wvanow: heterocyclic com-
pounds, natural prodscts and sorrclecdles will be
emphasized in tis course. Sructure, nomencia-
e and common reaciions of heterooydic come-
pounds, synthesis, properties ard reactions of
thres., four-, fiug-, and six membersd fing sys-
iems; condensed five anc six nembered ring sys-
fems, introdustion to natueal produsts; emenaids,
stemids, lipds, alkaloids, amino acds, peptides,
proteirg amd wvitannins.

CHEM F343 Inorganic Chemstry Il 303

Inorgarnic elements in biclogical systems: ole of
alkali and alkaline earth metal ions, ion, Gopper
and molybdenum; metaloenzymes. Meials n
medicing: retal defidency and dizsass; towcity of
mercury, cadmiurmn, lead, bendlium, selenium and
arsenic; bickogical defence mechanizm: and che-
laton therapy. Molecular magnetc materals: ti-
nusaar and high rudsanty sompound:; magnetic
chain compounds; magnetic ongrange onderirg
ir molacular compounds; design of molscular
magnels. Cther emerging iopics in inorganic
oharmisiry.

CHEM F366 Lab Project 3
CHEM F367 Lab Project 3

Course descnpbon iz same as gven under BID
F3566 and BIO FIGT.

CHEM F376 Design Project 3
CHEM F377 Design Project 3

Course descripbon is same as gheen under BID
F3rG and BIO F37T.

GHEM Fd12 Photochemistry and Laser
Spectroscopy 303

Photocremcal evercs : absopbon, fluorescence
and phosphorescence; Jablonski diagrams; phiys-
iczl propertes of mdecules aftler shotoexciation;
photochemizal fxols and techniques: gpectopho-
tometers, fluorescenze decay time measuemet
and amalysiz, flash photdysis, fundamental prop-



erties of |laser light; principles of aser operation ;
description of some spedfic laser systems : He-
lium-Meon, Argon ion, CO2, Md-YA5 and whtrafast
Titaniurm : Sapphire lasers.

CHEM F313 Electron Commelation in Atoms and
Molecules 214

Klatrix algebra, Matrix representation of operators;
mean-field approach: the Harree-Fock method-
formulation, coulomb and exchange integrals,
Fock-operator, second quantization, Slater mules,
self-comsistency, comelation energy; Brlown's
theorem, Koopmans' theoren; basis-seis, e
stricted Hartree-Fock, Roothan-Hall equations;
unrestricted Hartree-Fock rrietiiod, Spin-
confarmimation; restricted open-shell Hartree-Fock
method; Aecovery of comalation energy time in-
dependent periurbation approach:  Brillouin-
Wigner and Rayeigh-Schrodinger perturbation
theones; Meller Plesset and Epstein-Mesheth par-
titionirmg of molecular Harmiltonion, many-body per-
turbation theorny; Feynman diagrams, connected
and disconnected fermms, size-consistency; Re-
coverny of comelation energy: configuration inberac-
tion and other non-perturbative approaches, varia-
tional and projection approaches for obtaining Cl
anasatz, truncated Ol and size-consisiency prob-
lemn, Davidsom comection, pair-coupled-pair
theony, coupled-electron-pair - methoed amd
coupled-cluster approach; Density  funcionol
theory, MN-representability, V-representability,
Kohn-Sharm approach, natural orbitals, ecxchange-
comelation functional s, Levy functional.

CHEM F414 Bic and Chemical Sensors 303

Biological and chemical recogmnition: reaction k-
metics, signals and noise, sensitivity, specificity,
selectivity; IUWPAC definiion of bicsensors, their
classification based on receptors and transducers;
analytical characteristics of wvarious types of bio
and chemical sensors, performance ohteria of
bicsensors; electrochernical, optical, thermal, pie-
zoslectric transducer selections for immunosen-
sors and enzyTe sensors, sufrace functionaliazai-
ton of transducers, novel seff assembly tech-
miques, coupling of biormolecules on different sur-
faces and their characterization; themal biosen-
sors, enzyme themnistor, minatunzaton of sen-
sors and flow injection techniques; applications in
analysiz such as urea, penicillin, pestcides, cho-
lesterol;, opfical biosensor mechanisms: fluomes-
cence and chemiluminescence techniques; elec-
trochemical biocsensors: impedinnetric and ampe-

MMETIC Dinsensirs, eledrochemical quanz erys
izl micro balance applications in chemiczl ard bi-
oogical analsis; flow inecton sestems vs. satic
measurements, proein-protein interacton and
quaniificetion principe of inhibiticn based biccen:
gor for engyme and immuncassy, etrealmen;
techrniques in bio-analysis.
CHEM F415 Frontiers in Organic Synthasis
03
Tradiional ard clhssic orgamc synthesis; modemn
synthetic straegies; systermalic approachin temns
of progress in reaction methodologies in synthe-
sizing complex natural moecules; metal-catalyzed
-0 and G-X coudings, dre functional zation via
C-H and C-C acivaton; developmert of organo-
catalysiz: motal-free catalysis; direct funcionaliza-
tion of olefine induding hydroamination, mydmge-
maticn, hydrosilylation, Fydroforrmdation and other
-G bord forming resctions; the polential of ~adi-
cal chemistry for G- and G-X bond formation
metakcatnlyzad carbocydizetion: from Bu and
Ah-mediated cycoadditions o P and Au chemi-
siry; one-pot muli-steps readions: avoicing time
awd resource-consuTing  isolation  procedures.
tracing the development from the first tolal sy
thesis 1o the state of he ant for some comples: mo-

lecules.

CHEM FaZ22 Statistical Thermocynemics 30 3
Review o classical themrodynamics, principles of
statisical themodynamics, encemble awerages
Boltzmanrn distrioution; parition functions and
thermodynamic quanities, ideal gases and orys
izls; themodmamic roperties from spectroscop-
ic ard structural data; dense gases and the
second rial coefficient; stadstical mechanics of
solutions; Bose-Einstein amc Fermi-Oirac siatis-
fics.

CHEM Fa91 Special Projects 3

Course cescliption is same as given under BIO

Fia1

CHEM G511 Nudear and Redio Chemistry 5

Course desorplion is to be developed

CHEM G313 Advanced Nuclear and
Radio-chemistry ]

Muclear stability, binding emergy, properties o

nicleons: Muckear models (Shel Mode, Liquid

drop miodel), Radicective decay characienstics

dzcay kinetics, ¢, B and v decay, ruckar reac-

fions, types, radiative caplure, reachon oross



section, theorny of fission; Nudear reactors — clas-
cification. Rcaotor powecr. Broodor reaotors, Muo
lear reactors in India, Reprocessing of spent fusd,
Nudear waste management (HLW, LW and
ILW); Detection and measurement of activity, GM
counters, Garmma counters, Liguid Scintillation
counting; Application of mdosctivty, Salard
Chalmers reaction, |sotope diluion analysis, Meu-
trom activation analysiz, Diagnostic and therapau-
tic applications of radionucdeides, imteraction of
radiation with matber.

CHEM G321 Envircnmental Chemistry 5
Emergy-flows and swupplies, fossil fusls, nuckear
energy, nuciear waste disposal, enewable ener-
gy. indusirial ecology, green chemisiry, ozone
chemisny, etiect of S, MOy, as pollutants, rehor-
mulated gasoline, waler pollution and treatmnent,
organochlorine and organophosphate pesticides,
err-sysiem affecds. Towvine chemirals — Fifack nof
dimdns, polychlonnated bipheryls (PCEs) and
species of metals swch as lead, mercury, cad-
i U et

CHEM G331 Recent Advances in Chemistry 3

The course iz aimed at providing an overview of
recent developments in sedected areas of chemi-
siry. Toplcs 1o be coversd may be drawn frorm:
meadem theones of structure, bonding and reasc-
tivity, spectroscopy, chemical dynamics, phase
transifions. suface phenomena. solid state marte-
rials, and synthetic and mechanistic organic and
inorganic chemistry, or swuch otfer topics as may
emernge in the dewsdoprment of the subject.
CHEM G341 Chemical Applications of Group
Theory 5
Groups, subgroups and dasses - defimitons and
e, romdewaslar syrorrestry ared  symmrel y
groups; representation of groups; characier
tables; wave functions as bases for imeducible re-
presentations; direct product, symmmetry adapted
limear combinations; symmetry in mokecular orbital
thweory; hybrid orbitals; molecular orbitals of metal
sandwich compounds; ligand field theory; molecu-
lar vibrations; cpaoc groupc.
CHEM G351 Advanced Organic Chemistry 5

Aecent advances in amomatic electrophilic and
nuolcophilic cubctitution mastionc and nudocophil
ic addition reactions; oxidation and reduction; enio-
lates in ornganic synthesis; etro synithetc analysis;
multiple step symithesis; profectimng groups.

CHEM G352 Advanced Inorganic Chemistry 5
Advanced coordination chemisiny, reactions, k-
metics and mechanism; advanced organormetalic
chemisiry, bonding models in imorganc chemistry,
inonganic chains, rngs, cages and clusters; group
theory and its applications to crystal field theory,
rolecular orbital theory and spectroscopy (elec-
tronic and vibrational); inorgamic chemistry in bio-
logical sysiem:s.

CHEM G253 Advanced Physical Chemistry 3

Equilibrium: The laws of Thermodynamics, appli-
cations 1o phase equilibrium, reaction equilibrium,
and slectrochemistry; Structure:  Prnciples and
techniques of quanturn mechanics, applications to
atomic and rmolecular structure and speciroscopy,
siatisfical themodynamics, molecular interactions,
macromolecules, solid state; Dynarnics: Molecular
meotion in gases and liguids, reaction rate laws,
mechanisms and rate theories of complex reac-
tions, molecular reaction dymamics, surface
processes, electron transfer dynamics.

CHEM G354 Physical Methods in Chemistry 3
Advanced spectroscopic and non-spectroscopic
techniques used in chemistry; Topics will include
electronic absorption speciroscopy of onganic and
inonganic compounds, ORD, CO; vibmatonal rota-
tional spectroscopy symmetry aspects; Dynamic
and Fourier tansform MMR. NOE, Multipuse me-
thods, Two-Dirnensional NBMA; EPA; NOA; Moss-
bauver spectroscopy; Magnetism; lonization Me-
thods: Mass spectrometry, lon Gyclotron Reson-
ance; Photelectron Spectroscopy; Micnoscopic
techniques: TEM, ST, AFR; EXAFS, XAMNES; X-
ray Grystallography.

CHEM G233 Chemistry of Life Processes 4

Synthesis and structures of biopolymers such as
proteins and nucdeic acids;, nudeic acid replica-
tion, transcription and translation; lipids and bio-
membranes; tanspon acoss membranes; neuro-
transmission; enzyme and enzyme inhibitors; citric
acid cycle, penose phosphate pathwesay and
nucleic acid metabolisms; photosynthesis; eec-
tron transport systems in respiration and mdadative
phosphoryation.

CHEM G354 Catalysis 4
A comprehensive survey of the catabtic
processes along with the fundamental aspects of
the catalyst design amd evaluation; several
clazses of heterogemeous industial catalysts;
their preparation. characierization and applica-



tions, recent dewvelopments in caialysis, applca-
tion of nanomaterial s in catalysis.
CHEM G257 Solid Phase Synthesis and
Cromibinatorial Chemistry 4
A comprehensive undesstanding of soid phass
synithesis and combinatarial chemistry, basic prime-
ciples of solid phase onganic synthesis; solid
phase meganic symthesic stalegies; introduction to
combinalonal chemistry; analyiical Echhigques in
combinaloral chemistry; applications of the comn-
binatorial approsch in chemisiny, drog develop-
rrvend and biotechiro logny.
CHEM GS58 Electronic Structure Theory ]

Advanced methods in theomretical amnd comiputa-
tional chemistry based on Choambam Mechanics:
Diirension complex wedor spaces. linear wvaria-
tional problem, many electron wave functons amd
operators, operaors and matrix elements; Ab-
initio rmethvods: Hamree-Fock (H-F). Gorfiguration
Imteraction (Cl), Many Body Perturbation Theory
{MBPT): Density Fumncional Theory: Thomsas-
Fermi modsl, Hohenberg-Hohn theomrems, derva-
tion of Kohn-Sham eguations; Dewveloprent amd
use of software for such models.

CHEM G550 Biocinorgaric Chemistry 4
Fundarmentals of imorganc biochemnistny;, essenitial
and non-essential elerments in bio-systems, metal-
loproteins and metalloenzymmes; ole of metal ions
in oceopgen carmers, synthebic oogngen camers, bio-
irDTETiG Chips G NOSenenTs, Neauon o niTo-
gen, emdironmental bicinorganic chemisiny; trans-
port and storage of etal ons i vive, metal conn-
plexes as probes of structure and reacivity with
meetal substitution; fundamentals of tosicity amd
detoxification, chelatng ageniz amd metal che-
lates as medicines., nudlear medicines.

CHEM G561 Heterocyclic Chemistry 5
The fumndamental stroctral chaaciersies, sym-
thesis and reactions of vanous eterocycles with
nitregen, ocxygen and swphur heterocatorm im the
rimg: Meerocyles such as pyrmolke, thiophene,
furam, imidazole, thiazole, cxazole, indole, benzo-
furam, pyridine and guincline; advanced synthesis
and rmeaction mechaniesn of Meterocydic oom-
i

CHEM G362 Solid State Chemii sty 4
Basics of solid siate chemistry, comprehensive
sureey of different synithesis lechnigues, proper-
tiez and their structural-property redationship of

olid materials; inroduction 1o special nanomate-
ials, ceramics, polymers, biopohyrers and mano-
omposites; thermal and mechanical properties of
anomaterials; nanocomposites i hydrophobic
ipplications; recent advances in materal scence
ind fechnology.

YHEM G262 Advanced Statistical Mechanics 8

leview of ensembles, fluctuations, Boltzmann
fatisfics, quanturn siatistics, ideal gases and
semical equilibium; imperfect gases; distribution
unction theories and perurbation theones of
dassical liquids;, electrolyte solutions;  kinetic
heory of gases; continoum — mechanics;
joltzrmann equation; Tanspor processes in gases
ind Browniam motion;  introduction o Gme-
omelation functon fomealism






