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Physical Organic Chemistry
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Natural Products and Synthesis |
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Photochemistry of Organic Compounds
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Organometallic Chemistry
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Applications of Transition Metals in Organic Synthesis
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Current Topics in Organic Chemistry

wnilayyadaszvasansussnoudunidiadduge 3(3-0-6)
Advanced Free Radical Chemistry in Organic Compounds

wilvasiindlales 3(3-0-6)
Nucleoside Chemistry
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Coordination Chemistry
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Molecular Imaging
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guvwarmansiad

Chemical Thermodynamics
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Chemical Kinetics
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Colloid and Surface Chemistry
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UV-Vis Absorption and Photoluminescence Spectroscopy
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Electroanalytical Chemistry
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Selected Topics in Analytical Chemistry
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Analytical Techniques in Biological and Environmental Samples
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Atmospheric Chemistry
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Chemical Toxicology
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Waste and Wastewater Management in Chemical Industry
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Spectroscopic Method for Chemical Analysis
wialienssENLaEnNsLEnasieg L en s liaT i aed]

Sample Preparations and Separation Techniques for Chemical Analysis
Judan

Elective Course

seiliguitiveomaineneansuazivalulad (dumiein)

Research Methodology in Science and Technology (non-credit)

373

mansan¥Uany
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Advanced Techniques for Structural Analysis
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Thesis 1, Type A2
XLl
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YU 2

AMANSANEAY

25XXXX  Fuden 3(X-X-X)
Elective Course

25XXXX  FLdan 3(X-X-X)
Elective Course

256594 dunwn (aidumiiein 1(0-2-1)
Seminar (Non-credit)

256592 e fiWus 2 UWu N UuU N 2 3 wuaein
Thesis 2, 'Type A2
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256593 MeIIWUS 3 UWU N UUU N 2 6 WuEAA

Thesis 3, Type A2
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3.1.5. maduiyseiv

256511 sufaudaidemainerdmaniuazmalulad

Research Methodology in Science and Technology

ANUUIY dnwny wazldIMuIen19398 NTEUIUNITINY UTElnanniside n1s
Muuadynin1siae fuus LLazauua_ﬁa’mﬂﬁ;ﬁuswi?m’faga NSREULATITIY LaTTIB9U
M339E MsUszdun1sITe Medmaideluly wazesseussaulnide inalnisn1siteanie
neInEmansLazinalulad

Meaning, characteristic and research goal, type and research process,
variables and hypothesis, collecting data, proposal and research writing evaluation
and its application, ethics of researcher, proper techniques of research methodology

in science and technology

256522 \afidunsdideiland
Physical Organic Chemistry

aaa a

Wusziell nquiluegaiiositnen uasidoaiiertuujitemiedunidieiuaz
nalnreeujizen anuduiusvadlasiainaiu enuiethireuiien dvndnavesdvinavaie
uazdviwavadloleIny UAzeunuiinuuiaedledan UjAseinsduuuulnans uihsen
nshidn UiiTeuneslendn Uiitemesouyedasy Ufiseiilduas

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

256524 HARNUNSIIUTIALAZANTHUATIEN

Natural Products and Synthesis

AMTIMUNUTLANVBIANINAR AU TITUYR mmé’uﬁuﬁ'ﬁL‘r"{aﬁawawyzﬁaﬁﬁu
seq fumnuiadhwesanswaniusisssund swiinisusnansliuianiuasnisasiaaey

laseadnlagldaiunlnsalnd nsdumsiziaisusenausssusndidrdgureeiie way

fl
o o

puduiusveslasainiuniseangniniedinm lnawjudymvesnuideatedagiud

yraula

3(3-0-6)

3(3-0-6)

3(3-0-6)
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Classification of natural products, correlation of functional groups with
reactivity of natural  products, separation and structure determination using
spectroscopy, synthetic methods of some natural compounds and correlation of their
structure and biological function with emphasis on problems of current research

interests

256526 LaiBudsradsdunIe

Photochemistry of Organic Compounds

msvlfiisannisnsefuuaveaumanivedaniznsefuuaansdunid 1du ns
DIUNNANY quﬂt'?a A1SIAANISIUTEAY n'1$L1J?\"ﬂuuﬂawaqam'wmsﬁuLtazﬂﬁ
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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

256527 \afidunidlany

Organometallic Chemistry

ndnmsvesmsiiawusyluansusenousesmiuawiadn  arsusznauanslulia le
lass  Safa sadu dalel wedlany asuszneuidedounuuneniy wavwaniiu
arsUszneudedeunsasdad mawdoy  aul® uasuteuadvasarsussneuiitiuse
asuaufiulany eeiutgwiwazanidedagiu

Bonding concepts in organometallic compounds: metal carbonyl, hydride,
alkyl, alkene, alkyne, sandwich complexes and catalytic systems of these metal
complexes, comprehensive survey of the preparation, properties, and chemical

reactions of compounds containing carbon - metal bonds with emphasis on

problems of current interesting research topics

3(3-0-6)

3(3-0-6)
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256528 na1susznaldlavsunsudtuluduniddaaszv

Applications of Transition Metals in Organic Synthesis

mslflavsunsudtuluduniddunsen Ineduujisenisldarsusznauidedou
vadlanzunsudduilunzazdadlunisasiaiusesenitniaisuaudiuaisuau Yjisen
sandiadu 3Andu uaznsussendldlumegaanunssuaddunsie

Concepts for the use of transition metal complexes as catalysts in organic
synthesis emphasizing the transition metal-catalyzed reactions for the formation of

carbon-carbon bonds, oxidations-reductions, and their applications in industrial fine

chemical synthesis

256529 LAil¥2dunid

Bioorganic Chemistry

unaidunsd lassadevasfiduiouareniidue nsduansinsdininees
faedlelndinulusssumd nsduasisdnaaivesdandlelndfinulusssued ns
Funswimaaivesdiedlolndifinisuiuisulaseadne nalnnisidawusslaaud
swiadiduesuazrluanaruindn imdlnddapddnueda nisduaseimanaiiveanylad
Thaddnuads maihWlduseleniveandlnadinidnuedauasiidue welinlun1siiasisi
wlwedrddnuadanasiiule

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, anatytical technigues for DNA and peptide nucleic acids

3(3-0-6)

3(3-0-6)
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Coordination Chemistry
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Theories of bonding in coordination compounds, crystal field theory,
molecular orbital theory, stereochemistry, kinetic and thermodynamic studies,

elucidation of some inorganic reactions and mechanisms

256534 \afipliunatanrusvauda

Solid State Inorganic Chemistry

nsduasevawdeetiunid Wussialiluantuzesauds dnvauzvesdmindnuas
speufandniliifulumunassduius audRladidnvan msunsuasnmaniilvwihueslessu
mMswsnarmMswisnhomdwedans mswannasussnau(eanlediaimiuassth
fa07m autRwimdnvesveduas s lvideiietes

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
semiconductor and superconductor, magnetic properties of solids and their

applications

256535 \Afigaatiuniduugs

Advanced Bioinorganic Chemistry

Tshu tauled wavdiluwanaduq Allavzilussivsznauluddidia langluns

=l al [ = 3 b od fa al
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Metalloproteins, metalloenzymes and other metal-containing biologicat
molecules, metals in the regulation of biochemical events, cell toxicity and

chemotherapeutics

3(2-2-5)

3(2-2-5)

3(2-2-5)
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256536 N1sWILBNANEAlYasaTaluNSY

Identification of Inorganic Compounds
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Waaunlasalnd duedssuuniufnisleuuudaiunlnsalnd Sianaseualuislouuud
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Identification of inorganic compounds using UV-vis spectroscopy, nuclear
magnetic resonance spectroscopy, electron spin resonance, mass spectrometry and
X-ray technique
256538 wadalagiumaiaiialiunid

Current Topics in Inorganic Chemistry

s L4 o ] v < oy = ¢ =t o v

nsduaTsisasivaialnig vaduaefiunid saudanisinluussyndly uaz
nMsoanLUUIENITIATIsRelglunsive

New syntheses and techniques in inorganic chemistry including the

applications and the method development for future research

256539 msaemwEaluana

Molecular Imaging

wedansaenmildlunansunduasnediivenvenead (Buenile A7 1oad
887 yaredisalrud dansienl miduarsinasnvaasuretaRdvasinhlumaia
N3

Imaging technigues in medicinal use and cell biology research (MRI, PET,
SPECT, Fluorescence, Ultrasound), synthesis and testing of properties of probes for

the various techniques

3(2-2-5)

3(2-2-5)

3(2-2-5)
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256542 \AiliBeRAndduge 1

Advanced Physical Chemistry |

ngefnay  msiiatusy nuifugunazufAendiswus  nouueaduady
pouwand wazvguinisvu vguisadvewda el uasddauaziduled wesly
louniindunna augaiiivatesfuufassiuarluaisazatsae amnuduazaumgii
Aendasfumsiasuudadluszuy aumsedulysiuses Famemeiutulasitidedy

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  afimausuuazlasiaielaana

Quantum Chemistry and Molecular Structure

namansmouduiuguvenaiateuiy  Fanadlewaisined defduloinu
mlainu uazaumsaiuvedlsiaansly 1 98 nmsiedeuiivuuansTuda lumudBauwed
lalasiauazmen Iinavaiudunasitiiediotu Siannsaualu uaslasaasniosnauval
Sidon Tassadanedidainsiirvesluanalalasiau uaslossunilouluianalslasiau fisu
lodafu lwufu nguiluanariealsen nguiussiiaud uaiBierdroudaunuila

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

3(3-0-6)

3(3-0-6)
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256544 QuMWamanTiAll

Chemical Thermodynamics

gauvmamansuuuaty guvwamansideada teulnsd uazngdaft 3 msdun
naaninsalnd Fafeadesiufie aunainil uazaudule

Classical thermodynamics, statistical thermodynamics, entropy and the third
law, statistical-spectroscopic calculation of thermodynamic function of gases,

chemical equilibria and vapor pressure

256545 auwadaasLail

Chemical Kinetics

wnflsaunamanslussuuionius vasvaunaiuasing Uﬁﬁ%mﬁugm Uinsen
anld wasufRteuuudy SammsifeuiiselussuuTiswus

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

systems

256547 \nilnoanauduaziuiia

Colloid and Surface Chemistry

wilneaaosd wnifiuia Unngmsaiiaunamanivislii nmsgaduuuiuioneg
N5UTLLNATBINTHEUIUMITITITRUS

Colloid chemistry, surface chemistry, electrokinetic phenomena, adsorption

at different interfaces and application of heterogeneous catalysis

256548 adatagiumaaiiiBeildnd
Current Topics in Physical Chemistry
a a4 ad a ' v o a aa € = o
wialda w3nadle wariBmsieseiing q meiuali@Ridnd saufanisudaly
Uszgndld uasn1seanuuuidnisivsemineldlunnside
Current techniques, instruments and methods in physical chemistry

including the applications and the method development for future research

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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256549 nsganauudasy’ ddauazinlagiivaisudauninsalnd

UV-Vis Absorption and Photoluminescence Spectroscopy

wannisgenduuasgiAdidauasiWingliuasudaunivsalall assuunsaom
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Principle of uv/vis absorption and photoluminescence spectroscopy, energy
transfer of f molecule in excited state, photoemission of excited molecules to ground
state, effect oexcimer/exciplex formation on photoemission, effect of solvent on
photoemission, principle and technique for measurement of steady state and time
resolved photoemission, the application of photoluminescence spectroscopy in

advanced research involving inorganic molecules, organic molecules and polymers

256552 afidasziiBeaninsalny
Spectroscopic Method for Chemical Analysis
wannsuarn1sUseyng Bmsinssidaninsalnd gy dansililelan - 33
WaaUninsalnd  Sunsuseaninsalnd swnuaninsalny duedusuuniudnislowuud
awnlnsalnd wuaaunlnsiue’ dasnsoualuislgiuud
Principles and application of spectroanalysis chemistry such as ultraviolet -
visible spectroscopy, infrared spectroscopy, raman spectroscopy, nuclear magnetic

resonance spectroscopy, mass spectrometry, electron spin resonance

3(2-2-5)

3(2-2-5)
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Electroanalytical Chemistry
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Advanced theories of electroanalytical chemistry such as potentiometry,
biosensor, conductometry, electrogravimetry, coulometry, polarography, voltammetry
and amperometry including the application in different areas e.¢. agricultural and
environmental analysis, clinical chemistry, food, industrial and pharmaceutical

applications

256555 wadathigiumaeiiiesisi

Current Topics in Analytical Chemistry

wiada rodlo wazdinisiiasieiiviuay meduailiiases sandenaiily
Uszgndld uaznsaanuuuBmsiiansiiiieldluniside

Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research

256556  \p3asflamavaiinaininsalnd

Instrumentation for Spectroscopy Techniques

wdnnstugaasmsussgndlfiedasdionaauninalnddneg 1y nisfanisies
was svmeuiinuevsanduauninsalnl ezneuindlatuaninsalnl sxneniinvgesisa
wudaluninsalnd dudadnddwiRanaraunaininsalny wuaiaunlnsalnl uaznis
Uszanald

Advanced principles and applications of instrumentation in spectroscopic
techniques such as luminescence, atomic absorption spectroscopy, atomic emission

spectroscopy, atomic fluorescence spectroscopy, inductively coupled plasma

spectroscopy, mass spectroscopy and their applications

3(2-2-5)

3(2-2-5)

3(2-2-5)
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Sample Preparations and Separation Techniques for Chemical Analysis

wénnsuaznsusrendlitugeraamalianisisdeuuasmsuanansinedny sty
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Tas msanaseiSguiUesriAneangdn

Advanced principles and applications of sample pretreatment, and
separation techniques prior to chemical analysis using modern digestion techniques
e.g. ultrasound-assisted extraction, microwave-assisted extraction and analyte
separation from the sample matrices such as solid phase extraction, solid phase

microextraction and supercritical fluid extraction

256558 TasunTnnsnfsuge

Advanced Chromatography

Mﬁ'nmwsuqmasLﬂ%‘aaﬁawaaLwﬂﬁﬂmdﬂmﬂwnﬁﬂu:uwhq q 1y Melasuilnn
-unaanlnsiund gileiaidneangdalasuninns il uaz dadalasunlnnsil-
waaunvsiue’ wallaa3dianlnswada dndagdulasuninns il lessulasininni i
Wusiu wazmsuszanald

Advanced principles and instrumentation of chromatography techniques
such as gas chromatography-mass spectrometry, supercritical fluid chromatography,
liquid chromatography-mass spectrometry, capillary electrophoresis, exclusion

chromatography, ion chromatography and their applications

256561 mﬁﬁﬁi’f'uqq'lun'\s’imﬁzﬂnsaa%"n

Advanced Techniques for Structural Analysis

wadiasme Mdlun1slinseilaseaievesans wu msnsudauacessidiinduay
famseu dunuildinsululasalesd uas lednawmuuniuinisleuuu

Various types of techniques in structural analysis, x-ray and neutron
scattering, scanning probe microscopy, solid-state nuclear magnetic resonance

spectroscopy (SSNMR)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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Nanochemistry
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Chemistry of compounds with nano-scale structures, chemical strategy and
factors contribute to preparation of nanomaterials, properties, characterizations and
chemical applications of the molecular architectural structures such as nanoparticles,

nanotubes, and supramolecules

256571  wadethiylumauaiidunid

Current Topics in Organic Chemistry

vhdeivuatovnaaidundd  Taowunsdurnuinszuaunisuayisnisiml
Tufainsthlussyndld wasniseenuuuidnisiias ey

Recent topics in the field of organic chemistry emphasizing in novel
procedures and process, including the applications and the method development of

future research

256572 \afioyyaddszvasasusznauduridiaiituge
Advanced Free Radical Chemistry in Organic Compounds
umhiferiuoyyedass  anuadesvesoyyadasy  auiPnenionwiasyiaad
vosoyyedasy Msdsuremiladdy UfiSemseduuameduanausida  ns3iadues
Tuanausidia nslanemelulianaveusiva uazufienisfusewinlinanausida
General aspect of free radical, Stability of free radical, Physical and Chemical
property of free radical, Functional groups conversion, Radical coupling reactions,

Radical reduction, Intramolecular radical cyclization, Intermolecular radical addition

reactions

3(3-0-6)

3(2-2-5)

3(3-0-6)
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256573 adlvasindlolun

Nucleoside Chemistry

unifmuiedleles Sedloledvnednueaiidinim wwinweivesiadleled
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Introduction to nucleosides, Nucleosieds in chemical biology, Medicinal

chemistry of nucleosides, Synthesis of nucleosides

256581 WataldsnanizniuaiiiAIsw

Selected Topics in Analytical Chemistry

]
cal

afusu@ednlasituisnisuazuuifalumsyinidsluimdenaeiitasizuianie
ymanazihaula
Methodology and research discussion of selected and interesting topics in

the field of analytical chemistry

256582  wialladirszidmiudaettmndanmuazdaandon

Analytical techniques in biological and environmental samples

wdnnsuarmsUszgndlfiadasiardainag lunisiiesedfedisdanaden
1t 1h uifa wazeymaluena sdeg1mNEInm 19y Metimerddninerain
wywduazdniluguvasudauarvosnal

Principles and applications of instrumental methods for various
environmental samples such as water, gases and particles in air, solid and liquid

biological samples such as human and animal clinical samples

3(3-0-6)

3(2-2-5)

3(3-0-6)
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256583 LAllUTIEINTA

Atmospheric chemistry

Tssadevastuussenna wilvasussenieduans iy nmseandinduanujisen
wa-iadl madaasuainlnlaedaanen dunse uarlanfou saumansiailutuussernie
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Structure of the atmosphere, chemistry of the lower atmosphere such as
photochemical oxidation, emission and primary pollutants of photochemical smosg,
acid rain and global warming, atmospheric kinetics, effects of trace gases on
stratospheric ozone including the experimental techniques for atmospheric

applications

256584 HWwIne Al

Chemical Toxicology

Useiimnuiduan warveulnvesiwine: nannsvesivinen nalnnisiinfiv
msUszdiumudes NIRRT NMINTEABUAZNTAERANTRY nsasuntadasiadiene
asfie YadeiviliAeniswdsuulasmsifefivussarsie navedouauduie nns
Wanziisanansiall msiefvlusvuuiiugnasy muduiivessenguuas Tavewin favi
avansuavlesuive 98 wavarsiudunsed

History and scope of toxicology, principles of toxicology, mechanisms of
toxicology, risk assessment, absorption, distribution and excretion of toxicants,
biotransformation of toxic substances, factors involve toxicity change of toxicants,
toxicity testing, chemical carcinogenesis,- genetic toxicology, toxic effects of

pesticides, metals, solvent and vapors, radiation and radioactive materials

3(3-0-6)

3(2-2-5)
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Thesis 1, Type A2

]
o w aa

funilugrutoyani q dsezthlugnisiieuuddelmi q msamuanidend
auiieatastusderiaula seswagunanisdus uazsieaumuimihvenis
eniiwus

Literature review in different data bases, which will generate new
ideas/concepts., following works relating to the interested topics, summary report of

the literature search and progress report

256592 Anu1dwus 2 uWun wuun 2

Thesis 2, Type A2

siiumsife efuseesdmuiildiudideinny uazsiseuaufmiweanis
vinrivendinud

Conducting research, discussion with the related expertise, summary report

of progress report

256593 ANgILWUS 3 UWU N WuU N 2

Thesis 3, Type A2

Ailunsidy LLazaﬁUswaadémmiﬁ‘lﬁﬁuQ’L’i‘im'may LaZIIBIUAMNATIMINYBS
nsvianentinus wausivendwus dumsaauinendwus udlevineiinug uazdsine dnus
avuanysalsetndininedy

Conducting research, discussion with the related expertise, progress report,
thesis writing, qualify thesis defense, correction thesis, and submit thesis to graduate

school

3 BuENA

3 BUENA
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256594  duuun
Seminar
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Discussion and presentation of research topics in chemistry field

277543 misdamsvaadsuanindeluanavnsauiad

Waste and Wastewater Management in Chemical Industry

Usstavuazuvasiudavaadslugnamnssuiadl msiiasginiaeiiianisuen
Usslom Undnuasirdaeadeindl msanveadudunse Ussinmueniidelugnamnssued
weluladmstauazmsidniidsgnamnssed WWud nsuandeudesy n1sgady
mianenay uaveealudauuuiunay Wus

Types and resources of waste in the chemical industry, chemical analysis for
grouping, treatment, and disposal, Types of wastewater in the chemical industry,
appropriate technologies for chemical wastewater treatment and disposal including

ion-exchange, adsorption, precipitation and reverse — osmosis

277551 afidunsitvaswadiues

Organic Chemistry of Polymer

unthifignfuiaiiwediues anniy nalnnsiAnuiAseuaraaumansvaaujizen
wuUdy UfATeuuvayyadasyvamediesyliafietuaswadinediiu U§Aseuuuiey
leeau Ujfsenuuuuanlonsu uasujisewuulassdiutudinasuunymi uasnmsieseuned
woslimyiteiduiawmiouwediessmuuuudanuazniw

Introduction to polymer chemistry, reaction conditions, kinetics of step-
growth polymerization, free radical polymerization of homopolymer and copolymer,

anionic and cationic polymerization, synthesis of functionalized polymer for preparing

block and graft copolymer

1(0-2-1)

3(2-2-5)

3(3-0-6)
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