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Angnnwus 71U 36 #UWNA
256699 N1 TNUS 36 2B

Dissertation

sngAvverulitunUlein  97uau 3 wdaena
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256692 @uuu 2 1(0-2)
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256522 LALDUVIOLTNNENE 3(3-0)
Physical Organic Chemistry
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256545 3auUnamansLAdl 3(3-0)
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Electron Microscopy in Chemistry

256644 NMTILATIZALATIATITIAIUIN 3(3-0)
Computational Structure Analysis

256653 Biannselinddmiunsinsiginiaail 3(2-2)

Electronic for Chemical Analysis
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17.5 A195U185183%1 (Course Description)
256522 \pdunIEBWENd 3(3-0)

Physical Organic Chemistry

fiusziedl  mauiluiegandessdnea  TeazBeafvafiuufizemedunidieiiay
nalnveauisen Anuduiusvedasiasieiu audedsieu]isen avsnavesiiinazany
uazdvinavaslolalny UfRSewmuiiuuuiaedlefldn UiATensiunuulnand UfATen
nsmdn Ugisewweslenin Uiseveseyyadase UfAzeldua

Chemical bonding, molecular orbital theory, description of organic reaction
and mechanism, correlation of structure with reactivity, solvent effect and isotope

effect, neucleophilic substitution reactions, polar addition reactions, elimination

reactions, pericyclic reactions, radical reactions and photochemical reactions

256526 LATITILAIVDIENTDUNTE 3(3-0)
Photochemistry of Organic Compounds
NMIYANREN1IENTLAULALIAUANANTVBIAN1IENTLAUVIANTOUNTY U N3

AYNNAIUY mﬁvismg'q NSAANIITINTZAU ﬂ’]ﬁLlJa‘EJuLLIJaﬂﬁua\‘i?{ﬂ’nzﬂ’izﬁuuazmi

inlulglunsdaasizi
An overview of excited chemistry methods for the generation of excited

states, excited state dynamics, energy transfer, quenching, intersystem crossing,

excited state transformations of organic compounds and their synthetic applications

256534 1A RunNIIan1usUaIn 3(3-0)
Solid State Inorganic Chemistry
NMTANATIZVTTUNTS  Wuszelluan usvads SnvazvaIdutNanLay
< o~ a1 & v o & val a & a \ ° a
Yoautananiluidulumunlaansdunus audfladdnnsn Nsknskaznsuninves B
pau nMswllentaznsllentiiedndwedlane NSHRILIYeEsUTENaURBN Rt

fae70 auvRudmanyssvsadaaznisiiluldnuniinegites
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Synthesis of inorganic solids, chemical bonding in solids, the nature of
lattice defects and non - stoichiometric crystalline solids, dielectric properties, ionic
diffusion and conductivity, metallic conduction and superconductivity, recent
developments in superconducting oxides, magnetic properties of solids and their

applications

256536 LANVRISINITURUTY 3(3-0)

Chemistry of Transition Elements

wnilvesansusznouvessamaudtulungy d way f Jaduidlasiade nouiiusy
lapasalutuy awmaslowndl audimenisnin awnlnsalnd wazn1suseynd

Chemistry of d- and f-block transition metal compounds, with particular
emphasis on structures, bonding theory, coordination, stereochemistry, physical

properties, spectroscopy, and their applications

256537 LSANAGNULVDILUS 3(3-0)
Solid State of Ceramics
lassasimnedl  lAssaamen kAN IAvedesiing  AaauURnIQumng

Aa @

AAATTOIYIEING  NavadlATasINseauTANIINEN NTRLYIIENd WU ANSou
dannsednd wiman was Wena mMsduaesindndsdafiaumignaidanige uilugs
find  nsUssgnaldouenindludiuaeg  wu  Inwesesndn  wiheiudoya  wad
uaINIng

Crystal chemistry, microstructures and physical properties of ceramics,
thermodynamics of ceramics, roles of structure and composition in influencing and
controlling physical properties, for example, thermal, electrical, magnetic, optical,
mechanical, recent synthetic methods for special ceramics, nanoceramics,

application of ceramic materials, for instance in optical fibers, data storage and solar

cells

256538 dalagtiumaniioliunsd 3(3-0)
Current Topics in Inorganic Chemistry
wiAtla sedle wagisnsimgilul o neaualietunid  swudensiily

Useyndld wazniseaniuuisnsiasieiiveldlun1side
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Current techniques, instruments and methods in inorganic chemistry

including applications and development methods for future research

256542 \afidsAANdTuge 1 3(3-0)

Advanced Physical Chemistry [

yquiingy  maiAaiuse  mquifiugiusasfiseniiswus Vo uf ARt
pOIWNANG  uazngufn1svu  vauivauvesta lilewd  wanndTauazouled  wesly
lawfindumann  augaiiisadestunfasiuarluamsazaisads  Anudulazaumgiin
Aendesfunsidsuudaddusyuu aunsedulesiases Fmemeiudunagisnsiedy

Group theory, bonding, theory of elementary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis,
and enzyme reactions, a rigorous presentation of classical thermodynamics, equilibria
involving real gases and real solution, systems involving intensive variables pressure
and temperature, discussion of Schrodinger wave equations, solutions to simple

model systems, perturbation and variation methods

256543 iafindaudunazlaseasneluana 3(3-0)
Quantum Chemistry and Molecular Structure
namanimausiuiiugiuronaiinioudy danarllawasawes  dlandulony

Aloinu wazaunsaduvedlysineesly 1 f7 maedewiiuuuensluia lusudidauves

lolasiaueznon  IDimewmeiudunayisinesietu danaseuslu  waylassaintoznouves

gidey lassaiamnedidainsiievedluanalelasau wazlossunilouluanalalasiau fisu

FadY Wwud nguiluanaiseasinea nquiusaud wavitwadneudaunuila
Basic quantum mechanics as a foundation for quantum chemistry, postulate

operators, Eigenfunctions, Eigenvalues, and Schrodinger wave equations; one-

dimensional problems including the harmonic oscillator, angular momentum,
hydrogen atom; perturbation and variation methods, electron spin, and helium
atom; structure and multiplet theory, electronic structure of molecules; hydrogen

molecule and ion - like, methane, ethylene, benzene, etc; molecular orbital theory,

valence bond theory, and self-consistent field methods.

256544 QUVNAAAATIAY
3(3-0)

Chemical Thermodynamics
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welilaundinduvnng wWumsillussgndld  woulnsd wazngiedl 3 s
Auamsawnlasaln? Sufeadesiving aunaeinazaudule
Classical thermodynamics, statistical thermodynamics, entropy and the third
law, statistical-spectroscopic calculation of thermodynamic function of gases,

chemical equilibria and vapor pressure

256545 aUNAAIAAILAL 3(3-0)

Chemical Kinetics

wilvaunamanslussuuienius veswaunauasfing UjiSeniiugiu UfRsegnle
wagUfiseuuudu dannaiaufitelussuuiisius

Chemical kinetics in homogeneous liquid and gaseous systems, elementary
reactions, chain reactions, and other reactions, reaction rates in heterogeneous

systems

256547 \nfinaaasufuaziuiin 3(3-0)
Colloid and Surface Chemistry
wilneanosd  weiifiuiin Yrngmsniaaunamandmalaiih nmsgaduuuiiufisiieg
N5UTELNAYRINTEUIUNITLTIIITNUS
Colloid chemistry, surface chemistry, electrokinetic phenomena, adsorption at

different interfaces and application of heterogeneous catalysis

256548 dadagtiumanlitaidnd 3(3-0)
Current Topics in Physical Chemistry
a A A aa a | v N a aa ¢ = °
wiadla 1ATeslle wagidmsiaszilnd § nemualieidnd  siudensily
Uszgndld wagmsseniuudsnsimseiiveldlunisidy
The current techniques, instruments and methods in physical chemistry

including the applications and the method development for future research

256552 iadidtasnzitdedunlasalnl 4(3-2)
Spectroscopy Analysis Chemistry
anMskazn1sUseynd I5nseseiileanlasalnd Wy dansililean - 33
Waawnlesalnl  Sunsuseaunlasalnt swnuaunlasalnd dawmdesuuniufnisloluud

anlesalny wuaadnlesiuns dannsoualuLsiokuug
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Principles and application of spectroanalysis chemistry such as ultraviolet —
visible spectroscopy, infrared spectroscopy, raman spectroscopy, nuclear magnetic

resonance spectroscopy, mass spectrometry, electron spin resonance

256555 fiatatlaglumaaiiiasisi 3(3-0)

Current Topics in Analytical Chemistry

wmeda w3edle wardimslessilul o mehwediesed sawdinsiily
Usggndld uagmssenuuuiimslengidieldlunmside

Studies the current techniques, instruments and methods in analytical
chemistry including the applications and the method development for future

research

256556 \aTasilamamaiaaninsalnd 3(3-0)
Instrumentation for Spectroscopy Techniques
ndnmsuaziaiosdiomsaninsalnd wu msianisdewas szmeudnuouven

Fuatuninsalnl azmouiindlatuaualnsalny dusninanatauanlnsalny dunssna

Wlnsaln¥ sunuanivsalnd wazdndisdvigeaisaimus uazn1suszynald
Studies of theory and instrument of spectroscopy techniques such as

luminescence, atomic absorption spectroscopy, atomic emission spectroscopy,

Inductively plasma spectroscopy, infrared spectroscopy, raman spectroscopy, and X-

ray fluorescence and its applications

256558 Tasulnnsnfidugs 3(2-2)
Advanced Chromatography
wdnnsuazesesilevesmaiansasuivunsiluuuse q wu aeduilasuiivngs il

falasulnns il Melasulnnsfl-unaadalnsiuns  guilesasfnoalasuvns il 1as

wvnveuvalaussaurgs wag analasuilnnsi-uaaualnsiues wasnsussendly

Studies of theory and instrument of chromatography techniques such as
column  chromatography, eas chromatography, g¢as chromatography-mass
spectrometry, supercritical  fluid chromatography, high performance liquid

chromatography and liquid chromatography-mass spectrometry and its applications

256561 wAlATUgIluN1TIATIZRlATIETN 3(2-2)
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Advanced Techniques for Structural Analysis
wafiasnge dlunsinseilasiainweans Wy nansyiuaivasididnduas
fmsou awnuidnsulilasalasd uas ledaawmmuuniunislsuuuy
Various types of techniques in structural analysis, i.e. x-ray and neutron
scattering, scanning probe microscopy, and solid-state nuclear magnetic resonance

spectroscopy (SSNMR)

256621 ANVDINANNUNTTTUY 3(3-0)

Natural Products Chemistry

=

183 idunsiden@neImaaiivondndiusssura salanusyaemtuludeanis

q

o

wangiasUszneudunid alllassaireduteudlinnsssund wagiigallassairdlagld
Wawnlpsalal

The course draws on selected topics in natural products chemistry. The goals
of the course are to illustrate aspects of biosynthetic origin of complex organic
compounds from natural sources, to examine the chemical synthesis of these

compounds, and to explore the use of spectroscopic methods for structural

elucidation.

256622 inilvasansaslsunanualasluanauazansgusluana
3(3-0)
Chemistry of Macroaromaticmolecule and Supramolecule
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Studies on advance organic chemistry, alkynes, conjugation alkadienes and
allylic systems.  Arenes, macro aromaticity and annulene system together with the
reaction of arene, alkynyl benzene and other functional group chemistry will be
described. The emphasis will be on aromatic and carbonyl containing molecules,

and will include selected topics such as macro heterocyclic compounds,

macromolecules, supramolecular molecule and biomolecules.
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256641 Wgaaisaus awnlasalny 3(3-0)

Fluorescence Spectroscopy
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Absorption of uv-visible light, Energy transfer process of the excited
molecules, Characteristics of the light emission, Effects of excimer/exciplex formation
on the emission process, Effects of solvent on the emission, Principle and technique

of steady-spectroscopy in advanced researches.

256642 1T BsNAndvasvads 3(3-0)

Physical Chemistry of Solids
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Application of physical chemistry and solid state chemistry to the structure
and properties of solids as used in solid state devices, ceramics, and metallurgy. Also,
equilibrium and free energy of heterogeneous systems, thermodynamics of solutions,

chemical kinetics, diffusion, solid state transformations.

256643 dranasoululasalasUluadl 3(3-0)

Electron Microscopy in Chemistry
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Theory of electron optics and principles of transmission electron microscopy,
including dynamical theory of electron diffraction and image contrast. Applications to

materials analysis including defect, boundary, and phase analysis. Analytical electron
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microscopy including convergent beam diffraction, energy dispersive x-ray analysis,

and energy loss spectroscopy.

256644 N13ATITRIATIAINNTIAUIN 3(3-0)

Computational Structure Analysis
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Principal and theoretical of quantum chemistry to calculate the possible
structure using the commercial computer software, such as Gaussian03, the useful
data from the calculation could support the data form IR and NMR
256651 WA TENAd IS UNUITY 3(2-2)

Applied Analytical Chemistry for Research
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Aspects of the theory underlying modern analytical chemistry for research
application. Method development in research in analytical chemistry and
applications of analytical techniques to actual problems in research, and
instrumentation development laboratory settings. Experimental design and
optimization. Use of statistics for the analysis and treatment of data. Quality control
and quality assurance of the developed analytical technique including the

application to the analysis of real sample.
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Application of Advanced Elucidation Techniques
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Application of advanced techniques such as 1-D and 2-D nuclear magnetic
resonance spectroscopy,  Scanning electron microscopy, Transmitted electron
microscopy, Differential scanning calorimeter, X-Ray diffractometer, Energy dispersive
spectroscopy for structural elucidation, determination of physical and chemical
properties of organic and inorganic compounds, Integration of various techniques for

researches.

256653 Biannsefinddmiunisdasiziiniaaidl 3(2-2)
Electronic for Chemical Analysis
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Fundamental concepts of the practical application in basic electronic
involving electronic process and electronical chemistry. Principle of measure and
control system including design of simple analog circuit and digital circuit and signal

processing for electronically aided chemical measurement. Concepts involving

system analysis, chemical instrumental design, chemtronics and chemoinformatics.

256654 |AfidauIndauuaznsiassivaie 3(2-2)
Environmental Chemistry and Pollutant analysis
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Study of Chemical pollutants which contaminated in environment including

water atmosphere and soil. Mechanism of contamination and chemical reaction of

pollutants’  transformation in  environment.  Chemical equilibrium  and
thermodynamics concerning to those mechanism of transformation and

contaminations. Case studies of pollutant contamination.

256661 N1SEWATIZUNDALNDS 3(2-2)

Polymer synthesis
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Advanced techniques in synthesis of polymers, e.g. ring-opening
polymerization, metathesis, living radical and anionic polymerization, and radiation

polymerization, properties and uses of polymers

256691 duuun 1 1(0-2)
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Discussion and presentation of research topics in chemistry field

256692 duuun 2 1(0-2)
Seminar |l
nsiauskazeuTenguvtenaITemaniiludagdu
Discussion and presentation on theory or recent topics in respective branch

of chemistry

259529 1a%ig2dunId 3(3-0)

Bioorganic Chemistry
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Introduction to bioorganic chemistry, structure of DNA and RNA, biosynthesis
of natural nucleotides, chemical syntheses of natural nucleotides, chemical synthese
of modified nucleotides, covalent bonding of DNA and small molecules, peptide
nucleic acids, chemical syntheses of peptide nucleic acids, application of DNA and

peptide nucleic acid, analytical techniques for DNA and peptide nucleic acids
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277513 MSUIANBULLANITVDITEHN 4(3-2)

Material Characterization
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Identification techniques for polymer, ceramic, metal and alloy such as
chemical analysis, thermal analysis, molecular weight and molecular weight

distribution analysis, X-ray diffraction and electron microscopy

277531 aglane 3(3-0)

Metallic Materials
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Metal castings, cast microstructure, properties of cast metals, metal forming

techniques, automotive materials, aerospace materials, architectural and packaging

materials

277532 lassaduasnasiulaunlindvasianlane 3(3-0)

Structure and Thermodynamics of Metallic Materials
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Structure of crystalline solids, imperfections in solids, mechanical properties
of metals, strengthening mechanism in metals and alloys, failure, phase diagrams,
phase transformations in metals, thermal processing of metal alloys, metal alloys,

corrosion and protection
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Polymer Physics
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Structure and shape of polymer molecule, crystallization and crystal
structure, molecular movement and physical behavior of polymer, effect of
temperature, time and molecular structure on state of transition, thermodynamics
and interaction of polymer solution, phase diagram of polymer blend, mechanism
and thermodynamics of transport properties of polymers, surface chemistry of

polymers.

277553 WALULaBNTZUIUNINAANENAUTIWDRALLDS 3(2-2)

Polymer Processing Technology
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Basic properties of polymer on preparation of polymer blend, properties of
reinforcing materials in polymer composite, basic rheology for polymer processing,
preparation techniques, morphologies, rearrangement and phase interaction of
polymer blend and polymer composite, polymer processing and their physical

properties

256699 M INUS 36-48 niq8in
Dissertation
MeAtolavaue dumenuilesunsiureunnnssumsUsesnaiv el
Research and report under supervision of staff committee in Department of

Chemistry
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