
Chemistry - CY

 PHYSICAL CHEMISTRY 
Structure: Quantum theory: principles and techniques; applica�ons to a par�cle in a �obx
harmonic oscillatorx ri,id rotor and hydro, en atom; galence �ond and molecular or�ital

theoriesx H�cvel approbima�on; approbimate techniques: garia�on and pertur�a�on;
symmetryx point , roups; rota�onalx gi�ra�onalx electronicx kMRx and ESR spectroscopy
 
Equilibrium: �ine�c theory o� , ases; �irst la� o� thermodynamicsx heatx ener, yx and � orv;
second la�  o� thermodynamics and entropy; third la�  and a�solute entropy; �ree ener, y;
par�al molar quan��es; ideal and non�ideal solu�ons; phase trans�orma�on: phase rule and
phase dia, rams � onex t� ox and three component systems; ac�gityx ac�gity coeNcientx
�u, acityx and �u, acity coeN cient; chemical equili�riumx response o� chemical equili�rium to

temperature and pressure; colli, a�ge proper�es; Ke�ye�H�cvel theory; thermodynamics o�
electrochemical cells; standard electrode poten�als: applica�ons � corrosion and ener, y
congersion; molecular par��on �unc�on �transla�onalx rota�onalx gi�ra�onalx and electronicfF
 
Kine�cs: Rates o� chemical reac�onsx temperature dependence o� chemical reac�ons;
elementaryx consecu�gex and parallel reac�ons; steady state approbima�on; theories o�
reac�on rates � collision and transi�on state theoryx relaba�on vine�csx vine�cs o�
photochemical reac�ons and �ree radical polymeriwa�onx homo, eneous catalysisx adsorp�on
isotherms and hetero, eneous catalysisF
 

INORGANIC CHEMISTRY

 Main group elements: �eneral characteris�csx allotropesx structure and reac�ons o� simple
and industrially important compounds: �oranesx car�oranesx siliconesx silicatesx �oron nitridex
�orawines and phosphawenesF Hydridesx obides and oboacids o� pnicto, ens �k x Pfx chalco, ens
�Sx Se � Tef and halo, ensx benon compoundsx pseudo halo, ens and interhalo, en compoundsF
Shapes o� molecules and hard� so� acid �ase conceptF Structure and -ondin,  ��- Tf o� - x Alx Six
k x Px Sx Cl compoundsF Allotropes o� car�on: , raphitex diamondx C��F Synthesis and reac�gity

o� inor, anic polymers o� Si and PF
 
Transi�on Elements: �eneral characteris�cs o� d and � �locv elements; coordina�on
chemistry: structure and isomerismx sta�ilityx theories o� metal� li, and �ondin,  �C�T and L�Tfx
mechanisms o� su�s�tu�on and electron trans�er reac�ons o� coordina�on complebesF
Electronic spectra and ma, ne�c proper�es o� transi�on metal complebesx lanthanides and
ac�nidesF Metal car�onylsx metal� metal �onds and metal atom clustersx metallocenes;
transi�on metal complebes � ith �onds to hydro, enx alvylsx alvenes and arenes; metal
car�enes; use o� or, anometallic compounds as catalysts in or, anic synthesisF - ioinor, anic
chemistry o� k ax �F M, x Cax �ex Cox �nx Cu and MoF
 

Soli�s: Crystal systems and lafficesx miller planesx crystal pacvin, x crystal de�ects; - ra, ,�s
La� x ionic crystalsx �and theoryx metals and semiconductorsx K i�erent structures o� A�x A�Dx
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A- �� compoundsx spinelsF

 
Instrumental metdo�s oh analfsis: Atomic a�sorp�on and emission spectroscopy includin,
ICP�AESx ��� gisi�le spectrophotometryx k MRx massx Moss�auer spectroscopy ��e and Snfx
ESR spectroscopyx chromato, raphy includin,  �C and HPLC and electro�analy�cal methods

�Coulometryx cyclic goltammetryx polaro, raphy � amperometryx and ion selec�ge
electrodesfF
 

ORGANIC CHEMISTRY 

Stereocdemistrf : Chirality o� or, anic molecules � ith or � ithout chiral centresF Speci�ca�on o�
con�, ura�on in compounds hagin,  one or more stereo, enic centresF Enan�otopic and
diastereotopic atomsx , roups and �acesF Stereoselec�ge and stereospeci�c synthesisF
Con�orma�onal analysis o� acyclic and cyclic compoundsF �eometrical isomerismF
Con�, ura�onal and con�orma�onal e�ects on reac�gity and selec�gity�speci�cityF
 
Reac�on mecdanism: Methods o� determinin,  reac�on mechanismsF k ucleophilic and
electrophilic su�s�tu�ons and addi�ons to mul�ple �ondsF Elimina�on reac�onsF Reac�ge
intermediates� car�oca�onsx car�anionsx car�enesx nitrenesx arynesx �ree radicalsF Molecular
rearran, ements ingolgin,  electron de�cient atomsF
 
Organic sf ntdesis: Synthesisx reac�onsx mechanisms and selec�gity ingolgin,  the �ollo� in, �
alvenesx alvynesx arenesx alcoholsx phenolsx aldehydesx vetonesx car�obylic acids and their
deriga�gesx halidesx nitro compounds and aminesF �se o� compounds o� M, x Lix Cux -  and Si in
or, anic synthesisF Concepts in mul�step synthesis� retrosynthe�c analysisx disconnec�onsx
synthonsx synthe�c equigalentsx reac�gity umpolun, x selec�gityx protec�on and deprotec�on
o� �unc�onal , roupsF
 
yericf clic reac�ons: Electrocyclicx cycloaddi�on and si, matropic reac�onsF �r�ital
correla�onx �M� and PM� treatmentsF
 
ydotocdemistrf : - asic principlesF Photochemistry o� alvenesx car�onyl compoundsx and
arenesF Photoobida�on and photoreduc�onF K i�(� methane rearran, ementx - arton reac�onF
 
Heterocf clic compoun�s: Structurex prepara�onx proper�es and reac�ons o� �uranx pyrrolex
thiophenex pyridinex indole and their deriga�gesF
 
�iomolecules: Structurex proper�es and reac�ons o� mono� and di�saccharidesx
physicochemical proper�es o� amino acidsx chemical synthesis o� pep�desx structural �eatures
o� proteinsx nucleic acidsx steroidsx terpenoidsx carotenoidsx and alvaloidsF
 
Spectroscopf : Principles and applica�ons o� ���gisi�lex IRx k MR and Mass spectrometry in
the determina�on o� structures o� or, anic moleculesF
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