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- duaun 4 wiefia (ladduniaein)
01403697  duuwn 1,1,1,1
(Seminar)
Aynenuau 1 widaeia (lddunidaeia)
01403691  ssfouisideiugmand 1(1-0-2)
(Advanced Research Methodology in Chemistry)
2. nendwus lidesndn 48 wiaein

01403699  Angfnus 1-48

(Thesis)
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(Seminar)
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01403691  ssfouisideiugmand 1(1-0-2)
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- Jynaniden litesndn 7 wdaefin

idndonBauainnguivn 1 nguiv was/m3e $183 01403696 01403698 sauriuliitieandn 7 wiiefn

01403696 Seuangnaad 3(3-0-6)
(Selected Topics in Chemistry)

01403698 Jaymviery 1-3
(Special Problems)

ngudvnaiiatiunsd

01403611 Tanetuvsd 3(3-0-6)
(Inorganic materials)

01403614 MU isewaznsisa)isen 3(3-0-6)
(Catalysts and Catalysis)

01403621  VUffeuasnsduesesiansuniddugs 3(3-0-6)
(Advanced Organic Reactions and Synthesis)

01403622 seleuisduniddunsevt 3(3-0-6)
(Methodology in Organic Synthesis)

01403623 piin19en 3(3-0-6)
(Medicinal Chemistry)

01403624 AL ITIMaAidunsd 3(3-0-6)

(Frontier Research in Organic Chemistry)
nauIvIATAATIZR

01403631 wluysndmauaiiiagei 3(3-0-6)
(Chemometrics in Analytical Chemistry)

01403634 sudouiBieneilangluh 2(2-0-4)
(Analytical Methods for Aquatic Metals)

01403635 willningenavnssy 2(2-0-4)

(Industrial Electrochemistry)

nauvaiigeland

01403643 auninsalndszaulanana 3(3-0-6)
(Molecular Spectroscopy)

01403644 wiiffufouaziniineaasss 3(3-0-6)
(Surface and Colloid Chemistry)

01403648 niilihdmiuTanduge 3(3-0-6)
(Electrochemistry for Advanced Materials)

nguYvUANgAEINTTA

01403651 wediwosusznouiugs 3(3-0-6)
(Advanced Polymer Composites)

01403652 mssiselugeavnssuad 3(3-0-6)
(Chemical Industrial Catalysis)

01403653 weluladiniveadomndsdnm 3(3-0-6)
(Chemical Technology of Biofuel)

01403654 asUsznavnesazmalulaBndnnss 3(3-0-6)

(Rubber Compounds and Fabrication Technology)
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01403592  msleuunmuAdemanemansienisinu
(Writing Scientific Research Articles for Publication)
01403696  Sevanzmuail
(Selected Topics in Chemistry)
01403698  Ugymviveiy
(Special Problems)
nguIvnatotiunsd
01403511  inflefiuvidtugs
(Advanced Inorganic Chemistry)
01403512  afleasunluwyiadn
(Organometallic Chemistry)
01403513  MsUszgnavAiivamgu]ngy
(Chemical Applications of Group Theory)
01403514  szlpuddauninsalnUluadiotiuvsd
(Spectroscopic Methods in Inorganic Chemistry)
01403515  infllmasAiutudugs
(Advanced Coordination Chemistry)
01403516  indifandmiundsnuvsuiounas iy
(Materials Chemistry for Renewable and Sustainable Energy)
01403517  aflvessgnguenuazluseu
(Chemistry of F-block Elements and Boron)
01403518  wiadiavessdienddmsuansotumnse
(X-ray Techniques for Inorganic Substances)
01403519  aflgusiluana
(Supramolecular Chemistry)
01403611  Janeiuvsd

(Inorganic materials)

1(1-0-2)

3(3-0-6)

1-3

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)



01403614  fusaujiseuasnsiseufiisen
(Catalysts and Catalysis)
nauIYLANBUNIY
01403521  \pilBuvisdidsiAndyalvl
(Modern Physical Organic Chemistry)
01403523  MIIlASIEs9URIETBUNIY
(Structural Determination of Organic Compounds)
01403524  UffSouaiiBuriddugs
(Advanced Organic Reactions)
01403525  dunsddunsizi
(Organic Synthesis)
01403526  WARAMIEIINYIP
(Natural Products)
01403527  LARBWNIHTTInm
(Bioorganic Chemistry)
01403528  AfloosunlulyadnLagn1SELATIERLUUDALLAS
(Organometallic Chemistry and Asymmetric Synthesis)
01403621  Ufi3uasmsdunsiziasduriistugs
(Advanced Organic Reactions and Synthesis)
01403622  sdeuisouniddunsev
(Methodology in Organic Synthesis)
01403623  LATINI9EN
(Medicinal Chemistry)
01403624  WITBLLITIVNALATIDUVSE

(Frontier Research in Organic Chemistry)

nauIvaANILATIZ

01403531

01403532

01403533

01403534

01403535

01403536

01403537

01403631

01403634

01403635

nsUseuaunhnainaTIzy

(Quality Assurance in Analytical Chemistry)
FwsauUnsaladl

(Chemical Instrumentation)
wialiAn1shena LAl

(Separation Techniques in Chemistry)
walian1siasizimaediing
(Electroanalytical Techniques)
aninsalnUBsiasyi

(Analytical Spectroscopy)
UuAmsliasesilaegunsnl
(Instrumental Analysis Laboratory)
QUUATNIATIZN

(Thermal Analysis)
lumvisngyaeiiiiaszn
(Chemometrics in Analytical Chemistry)
suouidianeflansluth

(Analytical Methods for Aquatic Metals)
willningenavnssu

(Industrial Electrochemistry)
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01403541

suifeuitadinmansmaniiidWand

(Mathematical Methods in Physical Chemistry)
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3(3-0-6)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(0-6-3)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)



01403542  UfURMSATIRENE 3(0-9-5)
(Practical Physical Chemistry)

01403543  vuinau 3(3-0-6)
(Group Theory)

01403544  saunarmansuaznalnuesujiseead 3(3-0-6)
(Kinetics and Mechanism of Chemical Reactions)

01403545  Fanuiluiilandu 3(3-0-6)
(Functional Nanomaterials)

01403546  pfilsAOURIADS 3(2-3-6)
(Computational Chemistry)

01403547  naransananILAll 3(3-0-6)
(Statistical Mechanics in Chemistry)

01403548  nafansAOUALNILAL 3(3-0-6)
(Quantum Mechanics in Chemistry)

01403549  pilveInNIstseUfiseTiswug 3(3-0-6)
(Chemistry of Heterogeneous Catalysis)

01403571  n1seenkuulianalireNinesYIe 3(3-0-6)
(Computer-aided Molecular Design)

01403572  ipilanuzoauds 3(3-0-6)
(Solid State Chemistry)

01403573  nNsasuuuIIaewarn1sInaemalndiluana 3(3-0-6)
(Biomolecular modelling and simulations)

01403643  aninsalnUszavlaana 3(3-0-6)
(Molecular Spectroscopy)

01403644  \nilfiuiuaziaiineaasss 3(3-0-6)
(Surface and Colloid Chemistry)

01403648  eillnihdmiuTantuge 3(3-0-6)
(Electrochemistry for Advanced Materials)

NgUAIYUANYAFMNTTA

01403551 Lﬂﬁqmammssﬁuqa 3(3-0-6)
(Advanced Industrial Chemistry)

01403552  gaunnamansialignamnIsy 2(2-0-4)
(Chemical Industrial Thermodynamics)

01403553  Aaunamansvesisenlugnaivnssy 3(3-0-6)
(Industrial Reactions Kinetics)

01403554  msUURnIsiamenilengnaInnITy 2(2-0-4)
(Industrial Unit Operations)

01403555 pfluazmaluladnisliddme 3(3-0-6)
(Chemistry and Technology of Textile Coloration)

01403556  wiAflamsinsziiiiuRlugnamngsy 3(3-0-6)
(Surface Analytical Techniques in Industries)

01403558 Lﬂﬁwaﬁmm?%uqq 3(3-0-6)
(Advanced Polymer Chemistry)

01403559  pilasonn 3(3-0-6)
(Green Chemistry)

01403581  wANUBIDEUA 3(3-0-6)
(Chemistry of Gemstones)

01403651 waﬁma%ﬂisﬂau‘%’uqq 3(3-0-6)
(Advanced Polymer Composites)

01403652 MsiseUizenlugnanvinssuadl 3(3-0-6)

(Chemical Industrial Catalysis)



01403653

01403654

weluladiaiiveudondsdanmn 3(3-0-6)
(Chemical Technology of Biofuel)
a1susznavanesazinaluladndnnssuy 3(3-0-6)

(Rubber Compounds and Fabrication Technology)
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9. Anedinus Liteandn 48 nuaefin

01403699  Inenfinus 1-48
(Thesis)
A1adu1a9518391
01403611  Taneliunid 3(3-0-6)
(Inorganic Materials)
wuszieluvesuds audhimedidnnsednduasBuamesmowds Janenin Yagiiswintor Janasniadnh Jaqiondsnu \wodiTomas wad
wewo1iing fafvuszalniiedl Jaqleuinefluvsd-dunsd
Chemical bonding in solids, electronic and optical properties of solids, ceramic materials, catalyst materials, semiconductor materials,
materials for energy, fuel cell, solar cell, electrochemical capacitor, inorganic-organic hybrid materials.
01403614 A3 ATEIAZNSISUYRTEN 3(3-0-6)
(Catalysts and catalysis)
nMageUiisen elevesiasejiten mawdeudusfiteiduends Auilany NIAgUTINIEANLAZITUAL nsissUfisenuuiuiouasly
laseHdn saunarmanslunsswdisen duswfisenussiavessunluaviadnuazadawes mMaswiisendueniusuasTisnus nsUssendnisss
Ufisenlugnavinssuy
Catalysis, type of catalysts, preparation of solid catalysts, metal surfaces, physical and chemical adsorptions, surface and crystal catalyses,
kinetics in catalysis, organometallic and cluster catalysts, homogeneous and heterogeneous catalyses, catalysis applications in industries.
01403621  Uffseuazmsdansiziansduniitugs 3(3-0-6)
(Advanced Organic Reactions and Synthesis)
Fmsdaaneimaaiidunid msaiuazsfudounilditu msaisiussseninsesmenmivou UFA3n1slauazilinis UfAeneendiadunas
Iindu mjuntles msduesizimaniiduridiaglidaneu Tuseunasioulnl Ut 1veseyyadasiasunaiaifenililunisdunszimaesidunis
Organic synthetic methodology, functionalization and interconversion of functional groups, formation of carbon-carbon bonds, ring closure
and ring opening reactions, oxidation and reduction reactions, protecting groups, organic synthesis using silicon, boron and enzymes, radical
reactions and palladium in organic synthesis.
01403622  szleuisdunsddunTzi 3(3-0-6)
(Methodology in Organic Synthesis)
nsdanesiansusneuiflassenaduismmanans wjundes msUszgndlueiidansest msleszitazniseonuuunssuIuNsdans Iz
Synthesis of medium-size ring compounds, protecting groups, application in synthetic chemistry, analysis and design of synthetic processes.
01403623  1AN19EN 3(3-0-6)
(Medicinal Chemistry)
Tana®inmn MITWUNYTHANTEILT LILNUDRTUYDIEWATNYIAUNAAERS Lﬂmmamﬁaaﬂqwémmm N5OBNLUULAZHAILIEN
Biomolecules, classification of drugs, drug metabolism and pharmacokinetics, drug targets, drug design and development.
01403624  $WATBUWUMTMIWARBUNTE 3(3-0-6)

(Frontier Research in Organic Chemistry)
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widenideiiuadelunuidouwimihmaniidunid Tnsanizedrsunideniferdesivanivennmsidindduniaduiiugiuresniideiu
msefunenguwarnsinauslutussuvesiidn
Current topics on frontier research in organic chemistry, especially those involving interdisciplinary approaches based upon organic

chemistry; students’ group discussion and class presentation included.



01403631

01403634

01403635

01403643

01403644

01403648

01403651

01403652

lan3ngnaaiidnsnzi 3(3-0-6)
(Chemometrics in Analytical Chemistry)

wluivEnduaznszuiumsBiiessd MINLRUNSTIARIaEMIINATAATIAN MsATIavLazMsIanIsdya MsFudsuiuy Msifisunuy
wanefUs

Chemometrics and analytical process, experimental design and optimization, signal detection and manipulation, pattern recognition,

multivariate calibration.

sudeuitiaseilansluth 2(2-0-4)
(Analytical Methods for Aquatic Metals)

nsuengUuuualdvedansuasnansznusedsddivluth Fimsnunuwenniouietns awnlnsalnTlunmsieneilans Tasuilnnnfluasis
willriilunsiesevigualdvedlans

Metal speciation and its impact on aquatic organisms, methods of sample collection and preparation, spectroscopic methods for metal

analysis, chromatographic and electrochemical methods for metal speciation analysis.

il geanans sy 2(2-0-4)
(Industrial Electrochemistry)

Juniideasuindeu 01403534

nsduaresiansdunismsliih msfandounasmsmuan uunmesLangaddemas Miudidaaiilnih

Organic electrosynthesis, corrosion and control, batteries and fuel cells, electrochemical sensors.

awnlnsalnUszauluiana 3(3-0-6)
(Molecular Spectroscopy)
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Anwaizvosnausiwaniii lulasvaninsalnd  Sunsuseadninsalnl snuuadninsalnl awninsalnlnwilentihaiawes
Bdnnsefinawnlnsalnd  atuslowuudaninsalnly Wlpdidnaseuaningalny wazwuaaningams

Characterization of electromagnetic radiation, microwave, infrared, Raman, laser-induced, electronic, spin resonance, photoelectron

spectroscopy and mass spectrometry.

wdlituRauazafinoaaoes 3(3-0-6)
(Surface and Colloid Chemistry)

lolgwesuresnsgadu nfliiaildndvesnisgaduniavuveds nqufvesisuliih meiaeafiesnmueneaases aunamansidalui
nsUsgenAldiunsiseuiseniiswug

Adsorption isotherms, physical chemistry of gas adsorption onto solids, electrified interface theory, colloid destabilization, electrokinetics,

applications to heterogeneous catalysis.

il msudaguge 3(3-0-6)
(Electrochemistry for Advanced Materials)
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LL‘U’JﬂﬁVl'NLﬂiJiW"N’Wﬁ'MiU’)ﬁQ?JUQG ’)ﬁWNLﬂlJLLa%VﬁﬂLﬂNiW“N’]ﬁTVﬁUﬂ’ﬁﬁﬂLﬂi’]%‘lﬂ WNARNITN ﬂ']’i’lLﬂi’w%amﬁm%LLa%‘WE]Glﬂi’iﬂJW’NLﬂﬂJiW“N’W‘U@Q’)ﬁQ?JUQQ
nsUseendvesianiues
Concepts of electrochemistry for advanced materials, chemical and electrochemical methods for synthesis, fabrication, characterization and

electrochemical behavior of advanced materials, applications of advanced materials.

woRlasUsznautuge 3(3-0-6)
(Advanced Polymer Composites)

Tanlunefiwesuseney Hisiuuazduwesivdlunediweiusenou nsvuiunmsuusiUuwasndanssy audfdang nmsesnuuuvemeiiuesusenauuay
MsUszgndldianigau

Materials for polymer composites, interfaces and interphases of polymer composites, processing and fabrication, mechanical properties, polymer

composites design and special applications.

maseuisenlugnamnssundl 3(3-0-6)
(Chemical Industrial Catalysis)

nsssuisetugnamnssued n1seenwuu nsdaden mslduarandfvesiusafisen nsssuisenluansazats maseuisedmeieulasl

nsseuisewnenediues nassufisenlulnsssedvluanauazuuiuiy awnlnsalntlunisiseuiisen nmsidenanimvesiisaujizen



01403653

01403654

01403691

01403696

01403697

01403698

01403699

S189799Ud
01403511

Chemical industrial catalysis, catalyst design, selection, uses and properties, catalysis in solutions, catalysis by enzymes, catalysis by

polymers, catalysis in molecular-scale cavities and on surfaces, spectroscopy in catalysis, deactivation of catalysts.

welulaBinflvosdomasdanm 3(3-0-6)
(Chemical Technology of Biofuel)

miwamLamuaamﬂﬁﬂiumag‘ﬂaammmﬁama TMOAUYRIENTTNNA mstindesduresnsiuae L‘1/|ﬂi‘lﬂagﬂ’]iLﬂgﬂuL%aQIaﬁLLUU%’m’]W
nawdsusiiwagloadueniuea nszvunmardneueadugs Fhinngimaeilunssuaumsidaenuea meluladnissdslulefiea
Wienzvmaadlunszuiunsudalulofiwalazndiweiu

Production of ethanol from lignocellulose biomass, biomass feedstock resources, pretreatment of biomass, cellulose bioconversion
technology, hemicellulose conversion to ethanol, advanced process in ethanol production, methods for chemical analysis in ethanol process,

technology in biodiesel production, methods for chemical analysis in biodiesel process and glycerin.

dsusznaunnensuasinaluladuannssy 3(3-0-6)
(Rubber Compounds and Fabrication Technology)

gauazdandangy ansiuue MsiIATUITNRUNEMARIAANISKHAN EnsEavgumaseNaIERn e1wal wAlulaBNaanIIH NIAdeULSY
NMIANUARNBUZIRANIY NTaRRATNITANInTaNdY

Rubber and elastomeric materials, additives, development of rubber compound and compounding technique, thermoplastic elastomers,

rubber blends, fabrication technology, testing and specification, waste reduction and disposal.

szilsulsidevugemandl 1(1-0-2)
(Advanced Research Methodology in Chemistry)
NITeLazmAlATUgINLAL AMTUTBNUMING AR

Advanced research and techniques in chemistry, scientific writing.

LDUANIZNINAT] 3(3-0-6)
(Selected Topics in Chemistry)
Sosibhaulamaedluszaudiygien Wdesesldsumumuminzadluusaznianisdine

Selected topics in chemistry at the doctoral degree level. Topics are subject to change each semester.

Fuuun 1 1
(Seminar)
myhaueazefueitemiaulaneinuaiilussAudiggyiten

Presentation and discussion on current interesting topics in chemistry at the doctoral degree level.

Uynivay 1-3
(Special Problems)
mMsAnwAuaimsuAiisziulSgen wasissulssadeuluseau

Study and research in chemistry at the doctoral degree level and compile into a written report.

Ingrtwus 1-48
(Thesis)
eluszAuUSayguen waziSeuitsadsuduvineriinus

Research at the doctoral degree level and compile into a thesis.

nVaANgAs
infiafiunIdtuge 3(3-0-6)
(Advanced Inorganic Chemistry)
wndnveddanaimdn amneslulesiaiawdn Taseheemonds nqufuaundsny vdnmsvesansising audhmdlaihuazuivdnves
Faquowds mM3duasgiiaguods
Concept of crystal structures, symmetry in crystal structures, structures of solids, band theory, principles of semiconductors, electrical

and magnetic properties of solid materials, synthesis of solid materials.



01403512

01403513

01403514

01403515

01403516

01403517

01403518

rdioasunluluiain 2(2-0-4)
(Organometallic Chemistry)

aaa I3

asUsEnaveeiunluwiadnvem vy nanuazsunswaty Uffsereesunluwiiadnyagiu masewiitetessunluariadn nsussend
Tudunsddanszai
Organometallic compounds of main-group and transition elements, fundamental organometallic reactions, oreanometallic catalysis,

applications to organic synthesis.

nsUszenAnaAlvamgefngy 3(3-0-6)
(Chemical Applications of Group Theory)

msUssgninquiinguiniunguioesvadsiana nquiaunudunud nsduvedinanauazmaideuanuzvesdidnaseulumsussneveiunid
uazasUsznoulroashty

Applications of group theory to the molecular orbital theory, ligand field theory, molecular vibration and electronic transition in inorganic
compounds and coordination compounds.

suloudsaninsalnUTuadiotunsd 2(2-0-4)
(Spectroscopic Methods in Inorganic Chemistry)

Tassaadduanauazauiinisnmenimvesansiszney sunuawninsadlnd duedesuuniudnslouuudanninsalnd Sidnaseualuslouuud
awnlnsalnd  lulesalnUieusseznen didnaseululasalnluuudesniauaguuudesiu

Molecular structures and physical properties of compounds, Raman spectroscopy, nuclear magnetic resonance spectroscopy, electron

spin resonance spectroscopy, atomic force microscopy, scanning and transmission electron microscopy.

inilaoasAiudutuge 3(3-0-6)
(Advanced Coordination Chemistry)

Tassehavosmaidedou Tessaadameslowdiilindands nqufoesivaitdduana nstoumdendumuiafosnmvesasdsdou audh
wiwmdn Ujiserlnedvesansidedouvedansunsuddu laswasne audimaaiiuaznisiigailasaiwvenguansiadou asddou
Freduvid

Structure of complexes. Stereochemically nonrigid structures. Molecular orbital theory. Angular overlap. Stability of complexes.
Magnetic properties. Photochemical reactions of transition metal complexes. Structure, chemical properties, and structural elucidation

of complex clusters. Bioinorganic complexes.

wiivagdmiundanunyuisunassdu 3(3-0-6)
(Materials Chemistry for Renewable and Sustainable Energy)
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vdnmswasundany ssuundanuuuudyiounasseuundsnumyudeu undsveanalulaindsnunyudeu wadilomas anuie
Tdidnv3a wmmedvinlessuvesdiiivuuarlessuveddaifion dufivuszqlniiesl dufuuszadien wadlWlshauwdnulnduniduazedunie
nsUszgnAlindsnunaunuuas iy

Principles of energy conversion. Conventional and renewable energy systems. Concepts of the renewable energy technology. Fuel cell.
Piezoelectricmaterials. Lithium-ion and sodium-ion batteries. Electrochemical capacitor. Supercapacitor organic and inorganic photovoltaic

cell. Applications of renewable and sustainable energy.

insivassnangaeviuazlusou 2(2-0-4)
(Chemistry of F-block Elements and Boron)
nsdunsed URsen wavaudfvnaaiivessignguenuazluseu

Syntheses, reactions, and chemical properties of F-block elements and boron.

wadanissidianddmsuansetunid 2(2-0-4)
(X-ray Techniques for Inorganic Substances)

a & o o ¢ a P s a a v o a g ~ o a ¢
WAUANISLAYILUUNEALDNY  LNAUANTIINTLLANNELDNDY  INAUANTIINTSLIITIALDNTNIULAY ndidnaseuaidninsalnUlnesadiond WQ@@L%G
wudawnlnsalnUvesiediond wedianspaniiussdiond
X-ray diffraction technique. X-ray scattering technique. Small angle X-ray scattering technique. X-ray photoelectron spectroscopy. X-ray

fluorescence spectroscopy. X-ray absorption techniques.



01403519

01403521

01403523

01403524

01403525

01403526

01403527

wndigusalaana 2(2-0-4)
(Supramolecular Chemistry)

= 4 4 o 1 as =i = = a
willgad-nad uazn1sandiveduana wiukuukaznszuIunsUseneulana Isnenienaniildlueiigunluana ddndluanalaedianaseu
wazn1seneleundsny Yseadyaraunssnuddianauaznagunsaisyiuluana
Host- guest chemistry and molecular recognition, templates and molecular self- assembly process, physical methods used in

supramolecular chemistry, molecular switches via electron and energy transfers, molecular logic gates and molecular-scale devices.

wnlidun3digeidndaalua 3(3-0-6)
(Modern Physical Organic Chemistry)

Wuszuaglassaiaaiiveduianaduviduazansdsduns aweslawnil B sfnwinalnujisenaiidunsd Ufisen

nMsunuil U§ASensiy U§isennisvdn fseiiten nquilasaionedidnaseunaynsussend

Chemical bonding and structure of organic molecules and intermediates. Stereochemistry. Methods of studying organic reaction

mechanisms. Substitution reactions. Addition reactions. Elimination reactions. Catalyst. Theory of electronic structure and its application.

N15MIAT9E5199098158UN3Y 3(3-0-6)
(Structural Determination of Organic Compounds)

aa S w v o A d¢ A A« P p o o
Wannsalnldmsunsmlassadrmaniivesarsdunid duedesiunudnsiswuudadningans wasunlnsund

Spectroscopic methods for chemical structure determination of organic compounds, nuclear magnetic resonance spectrometry, mass
spectrometry.

v
o ¢ o

Ufisealidunsgvuge 3(3-0-6)
(Advanced Organic Reactions)

UfA3eneendiadu UAe3andu uiiseumeslendn UiiSanmsunuituinauelsunin UAeuuueyya wiiveanidu Tnlawad

Oxidation reactions. Reduction reactions. Pericyclic reactions. Aromatic substitution reactions. Radical reactions. Carbene chemistry.
Photochemistry.

Bunidduasient 3(3-0-6)
(Organic Synthesis)

meAessimsdaangiuuieundu waRnrmsameslewriiissyndfuduniddauaney msadaiussszinemniveu mjundes msdaases
ASHANA U TINR

Retrosynthetic analysis. Concepts in stereochemistry with application to organic synthesis. Formation of carbon-carbon bonds. Protecting groups.

Synthesis of natural products.

NANASITUYIR 3(3-0-6)
(Natural Products)
astusssund Anuduiusseninauunveladugugiivasyienll Hrduamedt eulwdividunseiivesanssssumfuasHan1adiiven
o fa £ 4y ase o v s aeda £ 4
ﬂ'ﬁﬁﬂLﬂi'w‘ﬁﬁ']illqmﬁ%']ﬂ%')ﬂ']wwlEJ'JﬁTMlJ uaznsivasuulacass@s1eansoun YNUGNINNYVININ
Natural occurring substances, relationships between primary and secondary metabolites, biosynthesis, enzymes and natural product

biosynthesis and biological activities, new synthetic methods and transformation of biologically active substances.

LANBUVSELBITY NN 3(3-0-6)
(Bioorganic Chemistry)

wnRanalidunsdluszuuTinm Prduanziuazialiduarzivesidue e1sduetazlusiiv nsissUiteuazeaunarmanivoouley
wiveslulenouging infvadauamed euleiiilavsduosusznoy nalnvessfiurlussdluena nmshosn nalnvessfuidesuay
Tsaluszauluana 3nemesnslulawmsn anuddyvesansinalaneuginalusyduliana

Organic chemistry concepts in biological system, biosynthesis and chemical synthesis of DNA, RNA and protein. Enzyme catalysis and
kinetics. Bioconjugate chemistry, cofactor chemistry, metalloenzyme, mechanisms of antibiotics at the molecular level. Antibiotic
resistance, molecular mechanisms of antifungal and antiviral agents. Biology of carbohydrate, significance of glycoconjugates at the

molecular level.



01403528

01403531

01403532

01403533

01403534

01403535

01403536

01403537

1A%iaaTuN TUTABNLAZNITALATIZARUUBENNINS 3(3-0-6)
(Organometallic Chemistry and Asymmetric Synthesis)

wilvasansUsznovsesunluwiiadn Ufsendndds Ujasenistane Uiisenleluwelswdu Uiiseneendndusazidndu Uiisen
mfveiinduilldansuszneveasunluniodndusiicufiten msdueaneiuuueauaslaglilanzuazansusznauduridbuiiisfisen
Chemistry of organometallic compounds, coupling reaction, cyclization reaction, isomerization reaction, oxidation and reduction reactions,

carbonylation reactions utilizing organometallic compounds as catalysts, asymmetric synthesis catalyzed by metal and organic

compounds.

msusziunamwlalidnsizi 2(2-0-4)
(Quality Assurance in Analytical Chemistry)

addlunsmuauaunin mnsliuiueuvesnisin MsaianuuiaesasmaAngiian wesingtluedl nsBudunalilivesis
nsfusesmnudetioldvoiosufoinsiiane

Statistics in quality control, measurement uncertainty, modeling and optimization, metrology in chemistry, method validation, analytical

laboratory accreditation.

A msgunsaliadl 3(2-3-6)
(Chemical Instrumentation)

wnAnvesiauaginnisaunsaliedl Sidnnselind@euunuuasidvinan aussousvesszuvgUnsalaiiididnnselindlunsliemzimandl
Concepts of measurement and chemical instrumentation, analog and digital electronics, performance of electronic instrumental systems

in chemical analysis.

weallAnsuenasnIeAll 3(3-0-6)

(Separation Techniques in Chemistry)

nouiuarivinisiaiesendlasinivniiluasmedaildeusindy ufalasulnnsi lasuilvniilveswvaraussauras lasuilvnsfvesiva
A a a aa & aa

willegnings weafiaa13Bianinsinaga

Theories and instrumentation of chromatography and ancillary techniques, gas chromatography, high performance liquid chromatography,

supercritical fluid chromatography, capillary electrophoresis.

watansAasziniuailnii 3(3-0-6)
(Electroanalytical Techniques)

wdnnsmaailiih nssuiunsvudene aunamanitesjitenfitalid medansiessinaaiiliih mavssendldivededinses
mandlnilunisfnyTanussianene n1geavngsy wagaideseAuluIvii

Electrochemical principles, mass transport process, kinetics of electrode reaction, electroanalytical techniques, applications of

electroanalytical techniques in studying various kinds of materials in industry and frontier research.

awninsalnUidadinsent 3(3-0-6)
(Analytical Spectroscopy)
wwiRammged seleuds Anmaaiediie warnisUssyndldinedansanlvsalnl

Theoretical concepts, methodology, instrumentation, and applications of spectroscopic techniques.

UjuRn1simsnzilaegunsal 2(0-6-3)
(Instrumental Analysis Laboratory)
nsldgunsaiuazimaianingg iensinseimaadl

Practice of instrumental techniques for chemical analysis.

QUUNNIATIZN 2(2-0-4)
(Thermal Analysis)

ndnmsiengiidenuiou. myfmbminlasmiufoudeeyius gaumnmiiersilasramadeoyius msfaviinuenudounuunsanasa
Boyius samvinszidang taalnwns

Principles of thermal analysis, derivative thermogravimetry, differential thermal analysis, differential scanning calorimetry,

thermomechanical analysis, dilatometry.



01403541

01403542

01403543

01403544

01403545

01403546

01403547

01403548

sulouiSadinanansniandiBanand 3(3-0-6)
(Mathematical Methods in Physical Chemistry)
Adlamansdmiunguimaaildaildnd aun1siliveyius suideuiBideiey nsudayise

Mathematics for theories in physical chemistry; differential equations; numerical methods; Fourier transform.

UjuRnsindiieiadnd 3(0-9-5)
(Practical Physical Chemistry)

UfAnmmaniddidndiiaulaluliegiu  Insewgifertuadningalnd saunamansiadl il wazmsduumaeilngneniiunes
Experimental concerning physical chemistry of current interest, especially experiments in spectroscopy, chemical kinetics,

electrochemistry and the use of computer in chemical calculation.

noufngu 3(3-0-6)
(Group Theory)
nufngy aunnsvedliana n1sUszgndlunianamansaieudy nqufnisduveduana nswlssnnvesanue

Group theory, molecular symmetry, applications to quantum mechanics, theory of molecular vibrations, classification of states.

J|unamansuaznalnvasufisenadl 3(3-0-6)
(Kinetics and Mechanism of Chemical Reactions)

vquisativenfitenyasu nquiniseu nuianuzunsudty saunaraniuaznalnvesUfiiedudeu UiRseTiTidasUFAzen
uazUfizeniiss

Kinetic theory of elementary reactions, collision theory, transition-state theory kinetics and mechanism of complex reactions, catalytic and

fast reactions.

Faquiluderleidu 3(3-0-6)
(Functional Nanomaterials)
WWIRA N1sERNLUY MsHuATIarMITIATIznuanysrasTanu ludalndy n1sussend

Concepts, design, synthesis and characterization of functional nanomaterials, applications.

1AL TIRaNRILADS 3(2-3-6)
(Computational Chemistry)

o

wilmauduiiugiu naufjeesivalaluana (815v5-fend) wanISuuvuswensna (wou duildle) wleuisndauazouiizia (nufigeiia
i) wdnuan1sustendvesisueuiianslauasluandadrslawuiingd
Basic quantum chemistry, molecular orbital theory (Hartree-Fock), non-empirical (ab initio), semiempirical and empirical methods

(extended Huickel theory), principles and applications of Monte Carlo and molecular dynamics simulations.

nafansaaanIwAil 3(3-0-6)
(Statistical Mechanics in Chemistry)

nmadszendndnmeaifuaznguiainuiasdumaed audRauvinainuesssuuanain namansLuuatuLaENAMERSAIDUALTDIDZADULAY
luana

Applications of statistical principles and probability theory in chemistry, thermodynamic properties of macroscopic systems, classical

mechanics and quantum mechanics of atoms and molecules.

NaAEnsARUANNILAT 3(3-0-6)
(Quantum Mechanics in Chemistry)

fadiduns Miduedu aunismsefued BmsussuuAfioutauns wsefused nguimauusiu masinissuniu lassadedidnaseu
wavauUAvesernoukazluana n1sUssendnamaninteuiuluaiUninsalnd

Operators, wavefunctions, Schrédinger equation, approximation methods for solving the Schrédinger equation, variational theory, perturbation

theory, electronic structure and properties of atoms and molecules, applications

of quantum mechanics to spectroscopy.



01403549

01403551

01403552

01403553

01403554

01403555

01403556

wnfivaansLseufisenIdsnug 3(3-0-6)
(Chemistry of Heterogeneous Catalysis)

nquinaraudethivesiandusaufsevuiuinvesouds nsgedu nsesnuuuliana N1sHUATIERLaENITMENYMEYRIRILTIUSTe
Fiowug nfivefussufisendloladuas Taggnsuiiieades

Theory and reactivity of catalytic materials at solid surfaces, adsorption, molecular design, synthesis and characterization of heterogeneous

catalysts, chemistry of zeolite acid catalysts and related microporous materials.

ifignamnsutug 3(3-0-6)
(Advanced Industrial Chemistry)

granvnsaell Tassasveaadids uiunminan nssuunmswieningavliuiavitiensdneiliusioturiduasdunid msUssynd
Tugmamnssu

Chemical industry, structure of chemicals, phase diagram, raw materials refining processes for production of inorganic and organic

chemicals, applications in industries.

auVnaAansIANanaNNITY 2(2-0-4)
(Chemical Industrial Thermodynamics)

nnfeiinduaransesguumamaniuaznsudlandtammand  gramnssy auduiusugiu wnfauasdudsiiialduesszuugauafinuy
WREIuAYSEUUNES ﬁmﬂaLLaEﬂ’ﬂNLﬁaﬁJT’ZJEJﬁZU‘UQﬂmﬂaLL‘U‘ULﬁ‘H’JLLaESE‘U‘UNﬁN FEUURANARLAZILUUIN aunaiNIAYeITzUUIR

First and second laws of thermodynamics and their problem solving in industrial chemistry. Fundamental relations, concepts and
measurable variables of ideal single and mixed systems. Equilibrium and stability of ideal single and mixed systems. Ideal and real

systems. Phase equilibria of real system.

@unamansvasujisenlugnamnssy 3(3-0-6)
(Industrial Reactions Kinetics)

wwRanIRauNamansiell MsfinwaunisdrTuaznsiesgivesUiizewuueniuduasiisnug audRvesuseUisevewds nsvuaunis
delounteuonuazanelu uagniseenuuuvesUfizensisuuuTiswus Uiizeuwuuisiusiliininseufisen

Concepts in chemical kinetics, studies of rate equations and analysis of homogeneous and heterogeneous reactions, properties of solid
catalysts, external and internal transport processes and design in heterogeneous catalytic reactions, heterogeneous non- catalytic

reactions.

N1SURUANIIRNIENUENI9DAHINNTTY 2(2-0-4)
(Industrial Unit Operations)

maUszenansangloulumudiu amnudoutazinaluiisUfuRn1sneaamngsy MIseme MW MIINEEN NsTuINNsLenlauasye v,
YpuvanazTeuvial uazvedlvalazvosds nssuiumsuenlagldiumuTy

Applications of momentum. Heat and mass transport in industrial unit operations. Evaporation. Drying crystallization. Vapor-liquid. Liquid-

liquid and fluid-solid separation processes. Membrane separation processes.

wiuazmaluladnslidame 3(3-0-6)
(Chemistry and Technology of Textile Coloration)

MsuunkarnsduaTeiadey asaiitinistond weluladnisdouddme msfiuiwaznmsanuisdin Msiauaznisnaaeud

Classification and synthesis of dyes, auxiliary chemicals for dyeing, technology of textile dyeing, printing and finishing, color measurement

and testing.

wadansieneiiuialugnsunssy 3(3-0-6)
(Surface Analytical Techniques in Industries)

fufnvestan ssuvaganna Suaganna laddnesouaunlnsalnilasidiond uwaawnlnsiuviveslessunionlaglinsoawlniad
lulasalnUiBeussoznen waznsussandld

Surface of materials, vacuum systems, vacuum pumps, x-ray photoelectron spectroscopy, time-of-flight secondary ion mass

spectrometry, atomic force microscopy, and their applications.



01403558

01403559

01403571

01403572

01403573

01403581

01403591

\nfinediuasduge 3(3-0-6)
(Advanced Polymer Chemistry)

N1sRRNLUUNBALLDS MIAIUANNSWSENNERD T LAaENSARLUTINGAT MIFRLUTNeAWETsTTUIR WoRwesANIZRE1 ANUALTUSTENIN
las@aiawavautd nMsvihuiegandd wdanssuuarinenseua Uifsewemediwes asiduuns madssendlduauinalulagvemediues
Armsvaanedwesiuouan

Design of polymers; control of polymerization and chemical modification; modification of natural polymers, special polymers, structure-
property correlation, property prediction, fabrication and rheology, reactions of polymers, additives, applications and technology of polymers,

direction of polymers in the future.

GHEERRE 3(3-0-6)
(Green Chemistry)

ndnnenaiiarern Yansaduniaden nsduamed Teluduarannsvesjitomauny weluladfued naUAsuwesnislitanain
WARKAYNINSITYAs AL Tanudatis

Principles of green chemistry, alternative starting materials, syntheses, reagents and substitutional reaction conditions, biochemical

technology, chemical conversion and utilization of agro-based resources and waste materials.

nseanuuulaanaldnauiiamasaag 3(3-0-6)
(Computer-aided Molecular Design)

wfnvesnseanuuulianaldmeuinmesdis n133nauulieana wann15UeATiTaneuRImesluN1TINR0UY WINARTUNITORNKULYY
nseenuuugnlagdedunud n1seenuuuelavedulassainelusiu nisuszgndldlunisAunuet wudslunisesnuwuuluiananeadiwesing
afvantfimdlasauardidnnselindvemednes

Concepts of computer-aided molecular design, molecular modeling, principles of computational chemistry in modeling, concepts in drug
design, ligand-based drug design, protein structure-based drug design, applications in drug discovery, concepts in molecular polymer

design based on structural and electronic properties of polymers.

wnilanuzveuds 3(3-0-6)
(Solid State Chemistry)

lasadmdn qufidianasewaivedans namansmeusilunguuaundinuvemends ivdadmgufluaudinialiih audfimaudmén
uaranTRduasosmeds anmhends UARssweTluszuureuduaruuiiuia nsuszenaldluniside

Crystal structures, free electron theory of metals, guantum mechanics in band theory of solids, theoretical backgrounds in electrical
properties, magnetic properties, and optical properties of solids, superconductivity, chemical reactions in solid and surface systems,

applications in research.

N13A3LUUTIARANTINAINA T T luaNa 3(3-0-6)
(Biomolecular Modelling and Simulations)

LLmﬁﬂmmmiﬁ%mu‘uuﬁwamLLasmsﬁwamwai'mL%ﬁ’ﬂmaqa wé'ﬂmiﬁuaamszﬁwLLUUﬁiwammﬁﬂmaqa miﬁ%ﬁﬂLLUUﬁ?WaaamLLazmiaaﬂqwé
nann1sven1sitaemadngdiana n1siaenisiuiuvedduana nsussendlilussuuves

a1staluana

Concepts of biomolecular modeling and dynamics simulation. Principles of homology modelling. Drug and active compound modelling.

Principles of molecular dynamics simulations. Molecular docking. Applications in biomolecular systems.

adivasdyual 3(3-0-6)
(Chemistry of Gemstones)

ylauazaudRvesdyudlsssund nszurumIudndyuddunsizd audfnisnienin naadl waziBaswesdyudl Lﬂ%ﬁ@ﬁm%’umﬁzq
yiindtyudl

Types and properties of natural gemstones, production process of synthetic gemstones, physical, chemical and optical properties of

gemstones, instruments for gemstone identifications.

szidauAsidennaad 1(1-0-2)
(Research Methods in Chemistry)

nanuarszideuitnisidemanl malengilyniiedvuaiidenuidy FBrunudeyaiieaunun1side nsimvuamegiiazinaila

s Malenedt wana wagnisiansalnen ity msdmimenuiienainauelunisussgunasmsitamilunsansivinig



01403592

NaIINISENSINSANBIMIUNANGAT

Research principles and methods in chemistry, problem analysis for research topic identification, data collecting for research planning,
identification of samples and techniques. Research analysis, result explanation and discussion, report writing, presentation and

preparation for journal publication.

nsileuunANEdtemsInemaniienIsAnL 1(1-0-2)
(Writing Scientific Research Articles for Publication)

Tassad1avesunanudsemainermans nswiouduatuunanuise Yenisiansanlunisdennsaisiiientsifiun nszurunisiRuiunay
bR

Scientific research article structures. Preparing a manuscript. Considerations when selecting a journal for publication. Publishing process.
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