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2302521 X-ray Techniques 2(2-0-6)
X-RAY TECHNIQUES
Production and detection of X-rays; their general properties, emission
and absorption spectra; spectrochemical techniques and X-rays diffraction
methods and their applications, qualitative and quantitative analyses

identification of unknowns and crystal-structure analysis.

2302523 Bio-inorganic Chemistry 2(2-0-6)
BIO-INORGANIC CHEM
Occurrence and role of the metal ions in biological system, including
the study of metalloproteins and orther metal containing bilogical complexes
with their physiological importance and metabolism; metal ions and chelating

agents in medicine.

2302527 Zeolite Chemistry 2(2-0-6)
ZEOLITE CHEM
Classification, structures, properties, synthesis, characterization and

applications of zeolites

2302545 Mass Spectrometry 2(2-0-6)
MASS SPECTROMETRY

Detailed discussion on each components necessary for mass spectrometry,

qualitative and quantitative applications of mass spectrometry for mixture of

compounds.

2302562* Organometallic Chemistry 2(2-0-6)



ORGANOMET CHEM

Theories of organometallic chemistry; structure; properties industrial

applications of some compounds; role of metal complexes in catalysis reactions.

2302611 Selected Topics in Inorganic Chemistry | 2(2-0-6)
SEL TOP INORG |

Selected topics in inorganic chemistry of current interest.

2302612 Selected Topics in Inorganic Chemistry 2(2-0-6)
SEL TOP INORG I

Discussion on some interesting research in inorganic chemistry.

2302622* Solid State Chemistry 2(2-0-6)
SOLID STATE CHEM
The nature and electronic structure of ideal and real crystals,

imperfection and physical properties of solid, chemical reactions of solid.

2302627 Organotransition Metal Chemistry 3(3-0-9)
ORGTRAN METAL CHEM

Structure and bonding, preparations and characterization of organotransition
metal complexes according to ligand, oxidative addition and reductive elimination,

insertion reactions, applications of organotransition metal complexes.

2302628 Spectroscopy of Inorganic Compounds 3(3-0-9)
SPECT INORG CPD

Point groups and characters talbes, IR and RAMAN spectroscopy electronic
absorption spectroscopy, NMR, EPR, NQR, Mossbauer spectroscopy, X-ray

crystallography.



2302629 Kinetics and Mechanism in Inorganic Chemistry 3(3-0-9)
KINET MECH INORG
Principles of kinetic and mechanism chemistry, square planar
substitutions, octahedral substitutions, oxidation-reduction reactions,

applications on bioinorganic compounds.

2302632* Mathematical Methods and Thermodynamics 3(3-0-9)
MATH MTHD THERMO
Essential mathematics for physical chemistry and their applications;

foundations for thermodynamics and statistical thermodynamics

2302633* Quantum Chemistry and Spectroscopy 3(3-0-9)
QUANTUM SPECTRO
Foundations for quantum mechanics and applications; foundations for

spectroscopy and application

2302634* Solution Chemistry and Chemistry of Surface and Colloids
3(3-0-9)
SOLN SURF COLLD
Physical chemistry of solution : systems of solution, properties of
solution, solution of equilibria and case studies; physical chemistry of surfaces
and colloids : characteristics and properties of surfaces and colloids, surface
and colloid phenomena.
2302635* Advanced Physical Chemistry Laboratory 2(0-6-2)
ADV PHYS CHEM LAB
Synthesis and identification of compounds with subsequent stigation
of their physical and thermochemical properties, typical reactions using both

instrumental and conven-tional chemical techniques.



2302637 Physical Spectroscopy 2(2-0-6)
PHYS SPECTROSCOPY

Principle of spectroscopy; classical and quantum mechanical approaches to

the understanding of IR, Raman, NMR and ESR spectroscopy; application.

2302638 Advanced Quantum Chemistry 2(2-0-6)

ADV QUANTUM CHEM

Orbital angular momentum in many-electron atoms, ladder operators
for angular momentum, the spin angular momentum and spin-orbit coupling,
multiplet levels in atoms, selection rules for complex atoms, Gram-Schmidt
process of orthonormalization, the Virial theorem, Hellmann-Feynman theory,
time dependent perturbations, radiation theory, LCAO-MO self consistant field
method, basis sets, quantum chemical methods for large systems, semi-

empirical calculations.

2302641 Separation Techniques 3(3-0-9)
SEPARATION TECH
Theory, practical approach and application of physical and chemical
methods of separation currently used in chemistry including distillation,

sublimation, extraction and different chromatographic methods.

2302642 Electroanalytical Chemistry 3(3-0-9)
ELECTROANAL CHEM
Theory, practical approach and application of various electrometric

methods for chemical analyses; investigation of electrode processes.

2302643 Spectroanalytical Chemistry 3(3-0-9)



SPECTROANAL CHEM
Rigorous treatment and detailed discussion on various spectroscopic

methods currently used in chemical analysis.

2302645 Selected Topics in Analytical Chemistry | 2(2-0-6)
SEL TOPIC ANAL |

Recent advances in analytical chemistry

2302647 Selected Topics in Analytical Chemistry |l 2(2-0-6)
SEL TOPIC ANAL I
This course deals with the theories principles and applications of

currently advanced techniques in analytical chemistry.

2302648 Selected Topics in Analytical Chemistry Il 2(2-0-6)
SEL TOPIC ANAL Il
This course deals with spectific separation, spectrometric,

electrochemical and radiochemical methods used in analytical chemistry.

2302649 Instrumental Analysis Laboratory 2(2-0-6)
INST ANALYSIS LAB
Modern instrumental methods of analysis covering spectrochemical,
electrochemical, radiochemical, thermal, chromatographic techniques

including other research equipment.

2302651 Chemical Instrumentation 3(3-0-9)
CHEM INSTRUMENT

Principles of analog and digital circuits and devices, related electronic circuits

to chemical instruments.



2302655* Nuclear Analytical Chemistry 2(2-0-6)
NUC ANAL CHEM
Interaction of nuclear radiatings with matter, radiation measuerments
and its statistical consideration, activation analysis, tracer technigques, isotopic

dilution analysis, and biologically permissible doses.

2302657* Microanalytical Chemsitry 2(2-0-6)
MICROANAL CHEM
Theory and practical approach of microanalysis for the determination

of elements and functional groups.

2302658 Environmental Analytical Chemistry 2(2-0-6)
ENVIRON ANAL CHEM
Environmental chemistry, and various techniques for analysis of

environmental pollutants.

2302660 Physical Chemistry of Solution 2(2-0-6)
PHYS CHEM SOLN
Structure of solution, solution properties and solution equilibria;
theoretical foundation of solution systems and methods of calculation;

experimental approaches to the understanding of solution behaviors.

2302661 Selected Topics in Physical Chemistry | 2(2-0-6)
SEL TOP PHYS |



Theoretical and principal basis of appropriately selected topics in physical
chemistry; reviews of the theoretical and applied study in the field of quantum

chemistry of current interest; data processing and the interpretation of results.

2302662 Selected Topics in Physical Chemistry |l 2(2-0-6)
SEL TOP PHYS I
Theoretical and principal basis of the appropriately selected topics in
physical chemistry; reviews of the theoretical and applied study in the field of
physical chemistry of solution of current; instrumental principles and techniques

used for data collection; data processing and the interpretation of reaults.

2302663 Group Theory for Chemists 2(2-0-6)
GROUP THEORY CHEM
Representations of groups, group theory and quantum mechanics,
symmetry-adapted linear combinations, symmetry aspects of molecular orbital
theory, hydrid orbitals and molecular orbitals for ab-type molecules, ligand

field theory, molecular vibrations.

2302664 Computational Methods in Chemistry 2(2-0-6)
COM MTHD CHEM

Introduction, differential equations, numberical integrations, applications in
solution chemistry, applications in quantum chemistry, regression analysis, Monte-Carlo

technique, data manipulations.

2302665 Advanced Chemical Thermodynamics 2(2-0-6)
ADV CHEM THERMO



Fundamentale principles of chemical thermodynamics, single component,
mixtures, dilute solutions, system of chemically reacting species, solutions of
electropytes, electrochemical systems, gravitational field, electrostatic systems,
magnetic systems radiation, ansager’'s reciprocal relations, system in motion of mass

transport.

2302666 Advanced Chemical Kinetics 2(2-0-6)
ADV CHEM KINETICS

Complex reactions, reactions in solution, catalysis from the macroscopic to the
microscopic level, potential energy surfaces, unimolecular dynamics, dynamic of

bimolecular collissions, dynamics begand the gas phase, fast kinetics.

2302670 Advanced Organic Chemistry 3(3-0-9)
ADV ORG CHEM

Chemical bonding, stereochemistry, conformation analysis, organic reaction
mechanism, nucleophilic substitution, polar addition, elimination reaction, carbanion,
reaction of carbonyl compound, aromaticity, electrophilic aromatic and nucleophilic

aromatic substitution free radical and reactive intermediate.

2302671* Molecular Orbital Theory 2(2-0-6)
MOL ORB THEORY

Basic principles of atomic orbital models; molecular orbital calculation;
electronic energy levels; orbital of aromatic systems; conversation of orbital symmetry;

orbitals of pericyclic reactions.

2302672* Advanced Organic Synthesis 2(2-0-6)
ADV ORG SYNTHESIS



Application of organic reactions to the synthesis of complex organic
compounds, including synthetical design and methodology scope and limitations of

reactions and experimental design.

2302681 Selected Topics in Organic Chemistry | 2(2-0-6)
SELECT TOP ORG |
Special topics of current interest in organic chemistry which are not

normally covered in sufficient depth in other courses.

2302682 Selected Topics in Organic Chemistry |l 2(2-0-6)
SELECT TOP ORG I
Special topics to current interest in organic chemistry which are not

normally covered in sufficient depth in other courses.

2302683 Selected Topics in Organic Chemistry Il 2(2-0-6)
SELECT TOP ORG IlI
Special topics of current interest in organic chemistry which are not

normally covered in sufficient depth in other courses.

2302684 Selected topics in Organic Chemistry IV 2(2-0-6)
SELECT TOP ORG IV
Special topics of current interest in organic chemistry which are not

normally covered in sufficient depth in orther courses.

2302685* Spectroscopy of Organic Compounds 2(2-0-6)
SPEC ORG CPD



Infrared spectroscopy; ultraviolet spectroscopy; proton, carbon and
2-D nuclear magnetic resonance; heteronuclear; Mossbauer spectroscopy;

mass spectroscopy.

2302686* Chemistry of Natural Products 2(2-0-6)
CHEM NAT PRODUCTS
Synthesis and structure determination of complex natural products;

naturally occurring compounds in plants; new research works.

2302687* Heterocyclic Compounds 2(2-0-6)
HETEROCYCLIC COMPD
Structure, synthetic methods, reactions and propertics of heterocyclic

compounds.

2302688* Advanced Organometallic Chemistry 2(2-0-6)
ADV ORGANOMET CHEM

Complexes with transition metal-carbon O-bonds; complexes with

transition metal-carbon Tt-bonds; organometallic reagents in systhesis;

mechanisms of reactions at transition metal sites.

2302701 Graduate Seminar | 1(1-0-3)
GRADUATE SEM |

Presentation and discussion in special topics of current interest in chemistry

2302702 Graduate Seminar |l 1(1-0-3)
GRADUATE SEM I
Presentation and discussion in special topics of current interest
in chemistry.

2302712 Individual Study | 2(2-0-6)



INDL STUDY |

Special topics in chemistry of common interest to student and advisor.

2302721 Special Topics in Inorganic Chemistry 3(3-0-9)
SPEC TOP INORG

Special research topics in inorganic chemistry of current interest.

2302731 Complex Equilibria 2(2-0-6)
COMPLEX EQUIL
Complex components and properties, equilibrium constants of
complex species, potentimetric and spectroscopic methods for studying

complex equilibria, computer refinements.

2302732 Electrolyte Solution 2(2-0-6)
ELECT SOLN
Concepts of ion in solution, solvent-solvent, ion-solvent,ion-ion
interaction, theoretical foundation of electrolyte systems, transport and other

properties of electrolyte solution.

2302733 Special Topics in Physical Chemistry 3(3-0-9)
SPEC TOP PHYS CHEM

Special research topics in physical chemistry of current interest.

2302734* Advanced Statistical Thermodynamics 2(2-0-6)
ADV STAT THERMO
Statistical mechanics; relation to thermodynamics; applications to

non-complexed system.

2302741 Advanced Mass Spectroscopy 2(2-0-6)



ADV MASS SPEC

Brief review of fundamental aspects of mass spectrometry. Theory of
ionization, energy transfer, nature of unimolecular and bimolecular reactions,
ion-molecular reactions in gas phase and their application istructure
clucidation. Alternative methods of ionization and applications including Cl,

FD, FI, FAB, etc. Analysis of mixtures by GS/MS, LC/MS.

2302771 Organic Stereochemistry 2(2-0-6)
ORG STEREO

Stereochemistry of polycyclic hydrocarbons, polymers and organic

compound of nitrogen, oxygen, sulphur, and phosphorus, optical  rotatory

dispersion resolution of specific types of racemic modifications.

2302772* Advanced Organic Reaction Mechanism 2(2-0-6)
ADV ORG REAC MECH
Basic principles of structures and reactivity; reactive intermediates;
mechanism of reactions including polar reactions, radical reactions,
rearrangements, oxidation reduction reactions; other topics involving reaction

mechanisms.
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