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a Y s A a o
Lﬂﬂﬂluq\‘lllazﬂ'ﬁﬂﬁ%faIﬂﬂLW@QWu'J%fJ 4(4-0-8)

Advanced Chemistry and Applications for Research

a2 A S o a J
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Advanced concepts and theories of organic chemistry, inorganic chemistry,
physical chemistry, analytical chemistry; theorerical applications for specific field
of research in chemistry
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Research Methodology in Chemistry
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Research methodology in chemistry; problem analysis for research; data
collection; research planning; interpretation and discussion; evaluation and
research report writing; development of research proposal; ethnic for research;
academic presentation
v XK
wNAANET 1
Individual Study I
v 9 9 A 1 @ 1 aa @ I

W’JGU’E)LQW1$1/H\1@11JLﬂll‘ﬂﬁuiﬂi'n]ﬂui%ﬁ’ﬂﬁuﬁﬁﬂﬂ®1ﬂ1iﬂ‘ﬂﬂ§ﬂ‘ﬂ1
Special topics in chemistry of common interest between students and advisors
PAANYT 2
Individual Study II
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Special topics in chemistry research related to dissertation
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dunngufiadia 1 1(1-0-2)
Doctoral Seminar I
o v 9 A 9 =\
‘L!"IL’Cf‘L!@‘PT’J"’IJE)‘V]HW@'H%VIN@HHLNJ
Present the interesting topics in the chemistry field
dunguiadia 2 1(1-0-2)
Doctoral Seminar II
A (aw o I aw @ ' A A A 9
msuﬂaamwuﬂmmnﬂ ﬂﬁ‘WGM‘Llﬂ‘ﬂiJ"] NIDNITUTAINITIUNLNYIVDINI
=
1y
Participation in research, new developments or presentation related to chemistry
duuguUudia 3 1(1-0-2)
Doctoral Seminar I11
° Av A& 1 & aa 4 9 o
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o

91156N15NEN
Present a part of research in doctoral dissertation under the direct supervision of
advisor
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Doctoral Seminar [V
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Present at least 80 percent of experimental results of doctoral dissertation under the
direct supervision of advisor
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Dissertation
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Research in the interested field of organic chemistry, physical chemistry,

inorganic chemistry and analytical chemistry, for doctoral plan 1.1, under the



_55_

supervision and approval of the advisory committee; presentation on the research
progress of each semester until this course completed
aa 4
303998  AHQUNUTD 36(0-0-108)
Dissertation
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Research in the interested field of organic chemistry, physical chemistry,
inorganic chemistry and analytical chemistry, for doctoral plan 2.1, under the
supervision and approval of the advisory committee; presentation on the research
progress of each semester until this course completed
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303999  QHYUNUD 48(0-0-144)
Dissertation
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Research in the interested field of organic chemistry, physical chemistry,
inorganic chemistry and analytical chemistry, for doctoral plan 2.2, under the
supervision and approval of the advisory committee; presentation on the research

progress of each semester until this course completed
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Covalent bonds; molecular orbitals; physical organic chemistry; nucleophilic
substitution, addition and elimination reactions; electrophilic aromatic
substitutions; theory and applications of pericyclic reactions; photochemistry

aa a2
ANDUNTIVUGN 2 3(3-0-6)
Advanced Organic Chemistry II
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Organic reactions of the formation of carbon-carbon bonds and carbon-nitrogen
bonds; reactions of organometallic compounds and oxidation-reduction
a ¥
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Advanced Organic Chemistry III
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Advanced organic chemistry related to natural products and biosynthesis
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Spectroscopic Techniques for Organic Compounds
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Spectroscopic techniques to elucidate chemical structures for organic compounds
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Advanced Organic Reaction Mechanism
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Concepts of writing reasonable organic reaction mechanisms
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Organic Molecule Changing World
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Structures, synthesis and utilization of organic molecules that change the world
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Relationships between secondary metabolites from marine organisms and
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v 9 A Aa =4
HIVDLADNATTINIUANDUNGTY 1
Selected Topics in Organic Chemistry I
v ¥ A A Y Aa A dw 7
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Selected topics of current interest in the area of organic synthesis
v 9 A Aa =4
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Selected Topics in Organic Chemistry II
v Y A A 9 a [ 4 a
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Selected topics of current interest in the area of natural products
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Advanced Medicinal Chemistry
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Drug discovery, design and development of drugs and prodrugs
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Green Organic Chemistry
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Ufnseuatiounidnldmaniivazanhazaeniuiasaeaanadon
Utilization of environmental-friendly reagents and solvents in organic reactions
Y
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Advanced Polymer Synthesis
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Chemical mechanisms and kinetics of various types of polymer synthesis, step-

reaction, radical chain, ionic, coordination polymerization and copolymerization;

polymerization techniques, bulk, solution, suspension and emulsion; interesting

research in the field of polymer synthesis
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Polymer Structures, Properties and Applications

@ v J U 9 A a 14 [ 9 =\
ANUFUNUTIZHINIATIES ez auavesneames Jodenielaseasunl

2(2-0-4)

WinadeauiiAveanedmes tuiAaNeIRUINeIMansnoawes nganssy

A 1 a 4 =Y a d' 9 Y
ﬂ”liflﬂ‘lrifﬂﬁ]@ﬂiﬂlﬁf}ﬁ‘l/‘lﬂﬁmﬂi Usuasoase madasuaniuzaaiann



303725

303728

303729

303730

_58_

o a 4 . v a Jd o a 4
ﬁummﬂwammwaamas ‘V]E]BalﬁﬂjﬂUW@aLN@?@ﬁﬂ!ﬁTHLLﬁ%W@amﬂiﬂﬁﬂ
o a d a 1
miﬂszqﬂmweamm%mmm
Relationship between polymer structures and properties; chemical structure
affecting properties of polymers; concepts of polymer science, viscoelastic
behaviors of polymer molecules, free volume, glass transtition, rheology of
polymer; theory of amorphous polymer and crystallization; applications of
different polymers
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Biopolymers
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Polymerization, preparation and forming of biopolymers and analysis of
mechanical, physical and chemical properties of different types of biopolymer,
natural rubber, polylactide, polysaccharide
v 9 A = a 14
HIVBLADNATINNIUANNDALNDT 1 2(2-0-4)
Selected Topics in Polymer Chemistry I
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Selected topics of current interest in the area of polymer applications
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Selected Topics in Polymer Chemistry 11
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Selected topics of current interest in the area of polymer chemistry
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Advanced Physical Chemistry
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Principle and theory of thermodynamics for physical and chemical systems;

molecular kinetic theory; advanced chemical kinetics and mechanisms
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Mathematical Methods for Physical Chemistry
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Numerical methods; complex number analysis; differential equations; Fourier and
Laplace transform
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Computational Chemistry
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Principle and theory of thermodynamics and quantum chemistry; principle of
ab initio, semi-empirical, and empirical (Hiickel theory); applications in
computational chemistry
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Molecular Drug Design
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Drug design and relationship of functional groups to pharmacological activity;
molecular modeling and in silico drug design; receptors and drug action
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Thermodynamics of Materials
@ o 4 a do @ o a <
WﬁﬂﬂTiLm%f;ﬁJUG]“V]NL“V]E]iIiJU]ﬂUTMﬂ’ﬁﬁWWiﬂigﬂﬂﬂlﬂﬁ’lﬁﬁ]‘]ﬂ\?"]ﬂuﬂ UBDILLUN
a ' o d‘d 2 a
fuus Tagiligngu uaziag looiln
Principle of thermodynamics and thermodynamic properties of some materials,
solids, minerals, porous materials, and ionic materials
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Material Surfaces and Energy
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Types of material surfaces; surface analysis techniques; adsorption and catalysis
of reactions on material surfaces; material surfaces for industrial, energy, and
environmental applications
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Nanotubes and Applications
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Nanotube topology; eectronic properties; applications of nanomaterials

v 9Y A A Aa AaaAa 4
HaUoaenNasIMUATINand 1 2(2-0-4)
Selected Topics in Physical Chemistry [
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Selected topics of current interest in the area of physical chemistry
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Selected Topics in Physical Chemistry II
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Selected topics of innovation and modern in the area of physical chemistry and
applications
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Advanced Physical Polymer Science

v

a @ { o a a o 1 @ J a
L!u'Jﬂﬂﬂi]i]l'ﬂu&ﬁﬂ?ﬂﬂWi}ﬁﬂiiNﬂl@ﬁW@ﬁLiJ@‘iﬁl,uG]f'Nﬂﬁ1ﬁ-‘i‘lJlﬂJf)i‘1/]‘i'luﬁ°]5u

[ a

v A a o @ A g a a A9
M3 ed Tuananeawed luanvazniiluiagdalngardadn ANueaal N3

q

v
=) % A %

o wa J 1
Wﬂﬂ’ﬂll!ﬁ}u qUUANNIAY ﬂ’ﬂiJL?glju/ﬂ'J'lﬂJlﬂiﬂﬂ NITUANTN ﬁll'UG]‘Vl%u U

a v o J

v A a J
s amvgy ANUANUNUDT WLF dUUABINAUVDINDALNDT
Modern concepts related to glass-rubber transition behavior, organized states of

bulk polymers, polymers as linear viscoelastic materials, creep, relaxation,
dynamic and stress/strain response phenomena, failure behavior time-temperature
dependent properties, WLF relation, mechanical properties of polymers
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Polymer Nanocomposites
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Definitions and types of polymer nanocomposites; method of preparation,
forming, characterization and properties; nanometer size additives; interesting
current research in the field of polymer nanocomposites
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Advanced Inorganic Chemistry
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Stereochemistry in main group compounds; theories of bonding, structure and
reactivity in coordination chemistry; chemistry and properties of the complexes
with pi-acid ligands; organometallic chemistry; bioinorganic chemistry
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Inorganic Reactions and Mechanisms
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Kinetics and thermodynamics of inorganic reactions; theoretical approach for
elucidation of inorganic reaction mechanisms
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Spectroscopic Methods in Inorganic Chemistry
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Spectroscopic techniques to elucidate and characterize the inorganic compounds
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Theoretical Inorganic Chemistry
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Group theoretical approach to structure, bonding and absorption spectra of

inorganic compounds
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Nanomaterials and Nanochemistry
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Principles and properties of nanomaterials; size effects on structure and
morphology of nanoparticles; synthesis and characterization of nanomaterials and
nanoparticles; applications of nanomaterials
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Organometallic Compounds
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Principle of organometallic compounds; organometallic applications
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Bioinorganic Chemistry
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Role and function of metal ions in biological system; applications of metal
complexes in biological system
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Supramolecular Chemistry

@ = s A A A
nannsvounlgsi Tuana mseenuuuazilszgnansoaloags luana
Principle of supramolecular chemistry; design and application of supramolecular
devices
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Industrial Catalysis
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Principle of chemical catalysis; applications of chemical catalysis in industrial

process by using homogeneous and heterogeneous catalysts
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Nanocatalysis
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Concept of catayst and catalysis by nanoparticle; control of chemical reaction by
changing size, shape, and chemical composition of nanocatalysts; surface
chemistry; design of nanocatalyst with distinct and tunable of activity and
selectivity; applications of nanocatalysts
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Selected Topics in Inorganic Chemistry I
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Selected topics of current interest in inorganic catalysis and applications
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Selected Topics in Inorganic Chemistry II
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Selected topics of current interest in bioinorganic chemistry and applications
v 9 A A A ~ J
NIVBLADNATINTUANDUUNTY 3 2(2-0-4)
Selected Topics in Inorganic Chemistry 111
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Selected topics of current interest in supramolecular inorganic chemistry and
applications
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Selected Topics in Inorganic Chemistry IV
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Selected topics of current interest in nanochemistry, nanomaterials and applications
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Spectrochemical Methods of Analysis
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Spectroscopic instruments and measurement techniques; principles, theory and
techniques of molecular and atomic spectroscopy
a oa a o |
Ufiamsinsz Iaeldiasociio 2(0-6-2)
Instrumental Analysis Laboratory
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Practical laboratories of modern instruments, spectroscopy, chromatography,
electroanalytical chemistry
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Green Analytical Methods
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Principles and theory of various green analytical methods and applications
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Sample Preparations and Separation Techniques
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Sample pretreatment and separation techniques before analysis
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Trace Analysis
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Application of analytical chemistry to trace analysis, sample preparation, analysis
of organic and inorganic analytes, elemental speciation analysis
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Chip-Based Analysis
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Chip fabrications; principles, theory, applications of capillary electrophoresis;
flow injection on chip
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Selected Topics in Analytical Chemistry I
wtedenassiihauladuniingey
Selected topics of current interest in the area of analytical chemistry
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Selected topics of current interest in chromatography
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Selected Topics in Analytical Chemistry I11
widedenassmhauladiumsdnneiaidemdnTng
Selected topics of current interest in spectrochemical analysis
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Selected Topics in Analytical Chemistry IV
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Selected topics of current interest in electroanalytical chemistry
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