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01403511  iedledun3diugs 3(3-0-6)
(Advanced Inorganic Chemistry)
01403512  afleosunlulusiadn 2(2-0-4)
(Organometallic Chemistry)
01403513 msUszanavnLAiivamgungy 3(3-0-6)
(Chemical Applications of Group Theory)
01403514  sulpuisaninsalnUluadoliunid 2(2-0-6)
(Spectroscopic Methods in Inorganic Chemistry)
01403515 inillAgesAiududugs 3(3-0-6)
(Advanced Coordination Chemistry)
01403516  Lnii¥andmundanumyuisuasssdu 3(3-0-6)
(Materials Chemistry for Renewable and Sustainable Energy)
01403517  aflvessmmnaueiuaziuseu 2(2-0-4)
(Chemistry of F-block Elements and Boron)
01403518  wipllAnessdlonddusvansetiunis 2(2-0-4)

(X-ray Techniques for Inorganic Substances)
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01403596

01403598

wilgusiluana

(Supramolecular Chemistry)

Sosamzmand

(Selected Topics in Chemistry)

e

(Special Problems)

kT

EHOIVELGAIHIT)

(Theoretical Organic Chemistry)
LARBUVS AT AN

(Physical Organic Chemistry)
MIIATIES VR IENOUNSE

(Structural Determination of Organic Compounds)
UfiseneiiBunistug |

(Advanced Organic Reactions )
UfAsnafiaunigtugs I

(Advanced Organic Reactions 1)
HARAUNEITUR

(Natural Products)

ARBUNS AT TN

(Bioorganic Chemistry)
nfloasunluiadnuasNMsduAsIEALUUREANNTAT
(Organometallic Chemistry and Asymmetric Synthesis)
Sosamzmand

(Selected Topics in Chemistry)

e

(Special Problems)

naxIvIATAATIZR

01403531

01403532

01403533

01403534

01403535

01403536

01403537

01403596

01403598

madsgiugunmluaiiias s
(Quality Assurance in Analytical Chemistry)
Fnsgunsaliadl

(Chemical Instrumentation)
mATANILENEITNIGLAL

(Separation Techniques in Chemistry)
wallansiasizimaadilni
(Electroanalytical Techniques)
annsalnUildainsei

(Analytical Spectroscopy)
UfiRnmsassilaggunsal
(Instrumental Analysis Laboratory)
PUNNNAATIZI

(Thermal Analysis)

Sevarmgmand

(Selected Topics in Chemistry)
e

(Special Problems)

2(2-0-4)

3(3-0-6)

1-3

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)

3(3-0-6)

3(3-0-6)

1-3

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)

1-3
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01403544

01403545

01403546

01403547

01403548

01403549

01403571

01403572

01403596

01403598

sulouiBadinaansmaniiBedidnd
(Mathematical Methods in Physical Chemistry)
UfURMsaTiigeiand

(Practical Physical Chemistry)
aVATGH

(Group Theory)
Jaunamanswaznalnresufisead
(Kinetics and Mechanism of Chemical Reactions)
Tanulugailandu

(Functional Nanomaterials)

il sneuianes

(Computational Chemistry)
naFnansanANILAL

(Statistical Mechanics in Chemistry)
nafansAD UL

(Quantum Mechanics in Chemistry)
wrilvaensiseuizeTiswug
(Chemistry of Heterogeneous Catalysis)
nseenuuulianaldneuiamesdy
(Computer-aided Molecular Design)
inilanuzveands

(Solid State Chemistry)
Sevanmgmand

(Selected Topics in Chemistry)
e

(Special Problems)

NguIYUANYAFMNTTH

01403551

01403552

01403553

01403554

01403555

01403556

01403558

01403559

01403581

wilgnanvnsandugs

(Advanced Industrial Chemistry)
gauvmaransiATlgnavng U

(Chemical Industrial Thermodynamics)
FaunamansvesUiselugnainnssy
(Industrial Reactions Kinetics)

MU iRnsamgrilgngnavng sy
(Industrial Unit Operations)
wiluazineluladnislviddme

(Chemistry and Technology of Textile Coloration)
wadamsinssiuiilugnanngsy
(Surface Analytical Techniques in Industries)
ininodiuosdugs

(Advanced Polymer Chemistry)

Alldzon

(Green Chemistry)

inflvaasyudl

(Chemistry of Gemstones)

3(3-0-6)

3(0-9-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

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)

3(3-0-6)

3(3-0-6)
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01403598

Sevarmgmand 3(3-0-6)
(Selected Topics in Chemistry)
e 1-3

(Special Problems)
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(Thesis)
AN95UIII8TIUN
01403511  infiofiun3dtugs 3(3-0-6)
(Advanced Inorganic Chemistry)
wwiRnvedlaswaswan auneslulasasimdn lnssasiweweds nguilaundau wdnnsvesans
Awth aBmslihuaswimdnuesfagueds msdunsgitanueuds
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  ndleasunlulusiaan 2(2-0-4)
(Organometallic Chemistry)
asuszneusesunluLiainvess I ndnLarsunsudty Ujiteneesunluwmiadngagiu n1sise
Ufiseneesunlumiiadn madssendluduvsedunsiei
Organometallic compounds of main-group and transition elements, fundamental organometallic
reactions, organometallic catalysis, applications to organic synthesis.
01403513  msUssgnAmaAsivamgungs 3(3-0-6)
(Chemical Applications of Group Theory)
msussgninquinaudndunquieestviadnana nudaundunud msduvedduianauasnsivaeu
anuzveBidnasouluasuszneveiiuvsduararsussneulnoesAudy
Applications of group theory to the molecular orbital theory, ligand field theory, molecular vibration
and electronic transition in inorganic compounds and coordination compounds.
01403514  szfauiSauninsalnluaiioftiunid 2(2-0-4)
(Spectroscopic Methods in Inorganic Chemistry)
lassaagdananaraudAnenmeninvesasuseney suuaninsalnd duedesuunudnsleuund
awnlnsalny Bidneseualuslouuudauninsadlnl lulasalnliBausseznon Bidnaseululasalnluuudosnsie
WAZIUUADINI
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.
01403515  infilAvasAududuge 3(3-0-6)

(Advanced Coordination Chemistry)

Tassehavosmaidedou Tassaadsameslondiilindands nquieeiviaiddluana nsdoumaen
Bagy afiesninvesansilideu aududmin Uiz lnlandvesansffouvedlansunsuddu nguansilsdeu
asdadeutnetunid

Structure of complexes, stereochemically nonrigid structures, molecular orbital theory, angular

overlap, stability of complexes, magnetic properties, photochemical reactions of transition metal

complexes, complex clusters, bioinorganic complexes.



01403516

01403517

01403518

01403519

01403521

01403522

il Tagdmundsnunyulsunasdsiy 3(3-0-6)
(Materials Chemistry for Renewable and Sustainable Energy)

nanMUAgUNGINY sruundsnusuudgylounasssuundaungudey wnAiiugiureanalulad

o = ¢ & a o a a = v & =

WAINTUNHULIYU  LTARLTDINEGN wunmesviinlossuvesdifisuuaslossuvesluifo Gl’JLﬂUUi%i]\lWﬂ']LmJ Lgaalu
Tnhaundnvlinduvsduazeliunsd nsUsvgnAldndsnunaunuuazdadu

Principles of energy conversion, conventional and renewable energy systems, basic concepts of the
renewable energy technology, fuel cell, lithium-ion and sodium-ion batteries, electrochemical capacitor,

organic and inorganic photovoltaic cell, applications of renewable and sustainable energy.

inllvassignguieviuazluseu 2(2-0-4)
(Chemistry of F-block Elements and Boron)

mMsduasied Uisen uarandiniunivesmsmnguenuwasluseu

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

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

walansdeiuuidend walianisnsuddidiond meadansidsavuinsey Wlnddnnseuanin
salnUlngsdiend wgeaisawudaiunlvsalnUvesisdiend wallansgandussdiend

X-ray diffraction technique, X-ray scattering technique, neutron diffraction technique, X-ray

photoelectron spectroscopy, X-ray fluorescence spectroscopy, X-ray absorption techniques.

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

willead-inad uaznisandivedluiana usuUULAENITUINNTUsEneUlana I5nenenmilfluied
SzgiJSﬂmaqa a"‘mﬂmaQalmaﬁLﬁﬁmauLLazmid'miauwa“&mu Uizn “iyigﬁmmiiﬂzL%&IuLaqaLLazﬂaqﬂﬂiiﬁssﬁU
Tuana

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.

EHEIVELERVLNY) 3(3-0-6)
(Theoretical Organic Chemistry)

wwiRakazkuudtaedlualidund aweslawll MmlneilassgUuaznamansidslaiana nsuszend
noueesivaaluanauasnguiiuseiiaud Ugsereuwesing Tnllawad

Concepts and models in organic chemistry, stereochemistry, conformational analysis and molecular
mechanics, applications of molecular orbital theory and valence bond theory, concerted reactions,

photochemistry.

LASBUVSH T WANd 3(3-0-6)
(Physical Organic Chemistry)
UffSvesansiatiund BnsAnuufideuaidunidiagldaaunamansuassavedlelelnuiifidesnns
Aeufisenedl UfRsefiinsauasivafiuiiseiiten uiisenisund Uiitenmaide Uizensed
Reaction of intermediates, methods of studying organic reactions utilizing kinetic studies and kinetic

isotope effects, acid-base catalyzed reactions, substitution reactions, addition reactions, elimination

reactions.



01403523

01403524

01403525

01403526

01403527

01403528

AT laseadaveednsdunss 3(3-0-6)
(Structural Determination of Organic Compounds)
FmsawnnsalnTdwmsunsmlasasiamaniivesansdunss Juadesunnuinslouuudauninsiuns
wuaanlnsiuns
Spectroscopic methods for chemical structure determination of organic compounds, nuclear

magnetic resonance spectrometry, mass spectrometry.

¥
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Uiz nalidunsduugs | 3(3-0-6)

u

(Advanced Organic Reactions I)

aaa

wAnnsamaslawiiUssandduduniedaunsey Uifseniianteddusenoy MadukaznIsununme
ThedlelWd msuwvufivuwelsuufn Sandu sendiadu
Concepts in stereochemistry with application to organic synthesis, two-component organic

reactions, nucleophilic addition and substitution, aromatic substitution, reduction, oxidation.

Ufisenafisuvidduge I 3(3-0-6)
(Advanced Organic Reactions II)

msadefusy sz iveularUfieiindes Ufiseuneslendn melnmeiuuuoundures
nsrUIUMSAuATIY Ufsemaneesduseney Uiseuuveyya uasiaivesnsdu

Formation and related reaction of carbon-carbon bonds, pericyclic reactions, retrosynthetic

analysis, multicomponent reactions, radical reactions, and carbene chemistry.

NANAUIIEIIUYIR 3(3-0-6)
(Natural Products)

anslusssund anuduiusseninaunueladugugiuasyfog Tadunmest eulediviidaasevives
A9ETIUTIRLATNANNT NG NsduasizvasiignovnsBanmeedSlul uaznisiUdsundasiassasisansdunsd
da £ =~
NYNENTINN

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.

adidun3didedanan 3(3-0-6)
(Bioorganic Chemistry)

wnAemaAiidunsglusruuTinm duanviuasialdaassivesiiouwe ansiduouarlusiu s
UffBeuazeaunaransuesevlel iafivedlulonsugina teflvedlauriawes touluifiillansfuosduszneu
nalnweseUfturlussdvliena msfesn nalnvessiuidosuashhdalussdluana T2inemes
mslulawmsn anuddgresansinalansuginelusziuluena

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.

indloasunluwiiadnuaznsdunseiluvasunng 3(3-0-6)
(Organometallic Chemistry and Asymmetric Synthesis)

wilvesansusenovsesunluwiiadn Ujisednuas Ufisennstene Ujiseleluwelsiwdu Uiise
ponBndunaridndu UfiseeivetinduiildasuszneveseiunTumiadnduiiseiiten nsduaneiuuy
sauasiaglilansuazansusznoudunididudussfizen

Chemistry of organometallic compounds, coupling reaction, cyclization reaction, isomerization



01403531

01403532

01403533

01403534

01403535

01403536

01403537

reaction, oxidation and reduction reactions, carbonylation reactions utilizing organometallic compounds as

catalysts, asymmetric synthesis catalyzed by metal and organic compounds.

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

adflumsmuauauam analitiveuresnsin msadauuuiasiaznamAngiian 1asine
Twall MsBusunnuldldvesds msfusesenuideiioldvesiosufoinmsiinsei

Statistics in quality control, measurement uncertainty, modeling and optimization, metrology in

chemistry, method validation, analytical laboratory accreditation.

Imsgunsaliadl 3(2-3-6)
(Chemical Instrumentation)

wwAeveIn1TiauarIrImsgUnsalindl Bdinvnselindilvguinuuasidwiney aussauzvessyuugunsaiadl
Bedidnnselindlunmsinszsimand

Concepts of measurement and chemical instrumentation, analog and digital electronics,

performance of electronic instrumental systems in chemical analysis.

wallANsuena Al 3(3-0-6)
(Separation Techniques in Chemistry)

nufuarinnnedosdomdasninnriuasmedaildnuiutu waleslnnsil Tasuilnns
vouvmausIauzas tasunnsfivesinamiegndngn uafiaan3didninslnida

Theories and instrumentation of chromatography and ancillary techniques, gas chromatography,

high performance liquid chromatography, supercritical fluid chromatography, capillary electrophoresis.

wialian153eszinaaiilnin 3(3-0-6)
(Electroanalytical Techniques)

nannsmaedilii nszuunsvuduna f-aauwaﬂwam%maaﬂﬁﬁ%awﬁ%ulv@ﬂw WATANITIATIEINNG
willwih nsUszendldinaiiedieseinmandlnitlunsfnuTaaussnnengg megeainnssy wasnuldeseiu
Wi

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.

darninsalnUiBedasnzi 3(3-0-6)
(Analytical Spectroscopy)
a = ~ ad a a4« 9 a |
LUIAANINNE WS ITLUBUIT ITINTTLATDIUD LLa%ﬂ'ﬁUi%Qﬂﬁﬁ,‘UWIﬂUﬂVI’NﬂLUﬂIVISGIﬂU

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

UfuAnsnselaggunsal 2(0-6-3)
(Instrumental Analysis Laboratory)
msldgunsaluazinaiiangeg iemsinsziniaad

Practice of instrumental techniques for chemical analysis.

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

winmsleneiisenuiou myindndnlasanudoudveuiud gaumawiinnzilasuamadsoyius
MyInUEIUANSIULUIUNTIARAAINTIYIUS gauilaseiidena tawalnuns

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



01403541

01403542

01403543

01403544

01403545

01403546

01403547

scanning calorimetry, thermomechanical analysis, dilatometry.
szilauisadinmansniaadiBai@nd 3(3-0-6)
(Mathematical Methods in Physical Chemistry)
AdlamanTdmIUNguimuaildEnd aun1siliveyius suideulBiBeiuey nsulasise
Mathematics for theories in physical chemistry; differential equations; numerical methods; Fourier

transform.

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

UftRnmsmaeiiddidndihaulalutiogtu  Tnelamziifeafuadningalnd saunamandiadl iadilidn
waznIsAIUMLAllngnsNRLneS

Experimental concerning physical chemistry of current interest, especially experiments in

spectroscopy, chemical kinetics, electrochemistry and the use of computer in chemical calculation.

ngufngu 3(3-0-6)
(Group Theory)

nguingy aunsvetliana MsUszendlumenasansaloudiy wqwﬁmiﬁ"umaﬂmaqa NIWUA
Uszinnvesanius

Group theory, molecular symmetry, applications to quantum mechanics, theory of molecular
vibrations, classification of states.
J|unamansuaznalnvasujisead 3(3-0-6)
(Kinetics and Mechanism of Chemical Reactions)

nufatvesUisenyagme gufnnsru nufanusunsuddu saunarmaniuaznalnvesisedudenu
URRBefiTifuseiiten uasUfjiseniica

Kinetic theory of elementary reactions, collision theory, transition-state theory; kinetics and

mechanism of complex reactions, catalytic and fast reactions.

Faquludereidu 3(3-0-6)
(Functional Nanomaterials)
WWIRA N159BNKUY NISANATIRiKAEMTInTsRudnvurvasTanuludaileidu nsussynd

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

il Banaun a3 3(2-3-6)
(Computational Chemistry)
wilmousuiugy ufiesstadduana (1ivi-flend) wdnIsuuuuewenfidta (wou Budidle) il
louiinAauazionfidda (Mouiseifaiudy) vdnuaznsUszgndvesisusuiinislanasluanAsdslauuiind
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.

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

msUssgndvdnniadfuasnguanuiiendumaadl audfoavmainvesszuianaia namanswuvaty
waznaraninauduvatevnauLaziuana

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

macroscopic systems, classical mechanics and quantum mechanics of atoms and molecules.



01403548

01403549

01403551

01403552

01403553

01403554

nafNEAsAUANNINLAL 3(3-0-6)
(Quantum Mechanics in Chemistry)
fanfiuns Heiduadu aunstsefnes IBn1sUsERuAiaRAaNN1IuToRNIeT NguiNITLUIRY
a v a a wa (3 s o |
NVHNITIVNIU ImaaiwaLaﬂmauLLa:ﬁuummawauLLaquLaqa ﬂ’]iﬂi%EJﬂE]ﬂaﬂ']ﬁ@liﬂ’l@ﬂ@]ﬂlﬂﬁl»ﬂﬂiﬂiﬁiﬂﬂ
Operators, wavefunctions, Schrodinger equation, approximation methods for solving the Schrodinger
equation, variational theory, perturbation theory, electronic structure and properties of atoms and molecules,

applications of quantum mechanics to spectroscopy.

1AlvaINITLTIUReIISWUS 3(3-0-6)
(Chemistry of Heterogeneous Catalysis)
ngufuasanuiedhvesiagdusiiiservuiuiivewewds nmsgadu nsesnuuulana nns

aaa

duaswiuagnsmanugvesiisise Tionud nlveswiuseuisedleladuazJaggnguiiieites
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.

\nfignaminssutuga 3(3-0-6)
(Advanced Industrial Chemistry)

gnamnssuall Tassadrsvenndifs ununmigma nssuaumswdouingiuliuigudiitoniswan
wildueieliuniduazBunid nsussendlugnaimnssy

Chemical industry, structure of chemicals, phase diagram, raw materials refining processes for

production of inorganic and organic chemicals, applications in industries.

uvnaAEnsIANgNANTIY 3(3-0-6)
(Chemical Industrial Thermodynamics)

ngtefinilsnarassvesonmmamaniuaznisUssgndld ussszwindlana auiRguvmainvesssuuife
UAZITTUURAN aunaInNIALaYNITAWIN

First and second laws of thermodynamics and their applications, intermolecular forces,

thermodynamic properties of single and mixed systems, phase equilibria and their calculations.

nunamansvasUisenlugnamnssy 3(3-0-6)
(Industrial Reactions Kinetics)

wwIRAMAUNamansiAll N1SANYIANNITENTIMAENITIATIEvRIUfRse N TLGuAYTIsWUG
auifveswiuseUiserveds nszuaunsansleunesueniazniely warn1seenuuuresUisennsisuuuils
Wus UATemuudiswugilifingss

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.

N1sUHURNISIANIZNLENI@AENNTTH 3(3-0-6)
(Industrial Unit Operations)

msUszgndnisaneleulumudiy anueuuaziialumheufURNsnNenamnsst Msseme N15YUAS
nszUIUNTSHeNuiauazveuvan lauavueunal Teavaiuasrenal warvedlvauasvedds nsvuiumsueningly
BLLUTU ASEUIUNNSLENTenaLAs TN

Applications of momentum, heat and mass transport in industrial unit operations, evaporation, drying,

gas-liquid, vapor-liquid, liquid-liquid and fluid-solid separation processes, membrane separation processes,

mechanical and physical separation processes.
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01403556

01403558

01403559

01403571

01403572

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

mssuunuaznsduATziaden asiitaonisiend waluladnisdeuddme nsiuiuarnnsanusedin
MIIALaENIINAEaUd

Classification and synthesis of dyes, auxiliary chemicals for dyeing, technology of textile dyeing,

printing and finishing, color measurement and testing.

wadan1sAsziiuiialugaavnssy 3(3-0-6)
(Surface Analytical Techniques in Industries)

& a Y Y aa = v a ¢ o

Wuivesdan svuvayyine Juaggina nladdnaseuanivsalnlinessdiend uuaanlnsums
votleoauniugiilaglndoanlnad lulasalnUilaussevnay wasn1suseyndlyd

Surface of materials, vacuum systems, vacuum pumps, x-ray photoelectron spectroscopy, time-of-

flight secondary ion mass spectrometry, atomic force microscopy, and their applications.

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

MsvRnLUUNBAIIeS N1sAUANNTSWSEUNeAasarNSaLUIuAT MsdauUTHeReISTTHYIR We
Awesianivedns Anuduiusienindlasauazanti Meviugaudd KEanTTuwagINeInsELE UAsenves
wodwes asifiuuss nsUszendlduasinaluladveanedives fiavnwemediwesluouian

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.

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

= s

winnsvenediazenn Jaadeumaden nisduased Seuikaranmzves G mauny walulad
Fual mimﬁlﬂuuasmﬂ%’fmmﬂNﬁmmﬁmnmimt&mLLazi’anﬁa‘ﬁa

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.

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

wwAnvasn1seenLuullanaldreuiiwei®ls nMsaswutlinana wann1sveuaiiitanauiinesiunis
189UV WNARlUNTERNLULYEY MIBenLULEIlagefsdunus nsesntuuslngodelasadalusiu ms
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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.

wniianuzvasuds 3(3-0-6)
(Solid State Chemistry)
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Crystal structures, free electron theory of metals, quantum mechanics in band theory of solids,



01403581

01403591

01403596

01403597

01403598

01403599

theoretical backgrounds in electrical properties, magnetic properties, and optical properties of solids,

superconductivity, chemical reactions in solid and surface systems, applications in research.

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

vllpuazantiRvedgualsssurd ATzUIUNNARS YPUAFLATIZA auTRanIEn W MIaAll uaziTauEs
Yosdyuel Lﬂ%mﬁ@ﬁm%’umsszm}ﬁﬂé’zymﬁ

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

chemical and optical properties of gemstones, instruments for gemstone identifications.

seidaudsidennaad 1(1-0-2)
(Research Methods in Chemistry)
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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.

Foslawzmaad 3(3-0-6)
(Selected Topics in Chemistry)
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Selected topics in chemistry at the master’s degree level. Topics are subject to change in each

semester.

Huuun 1
(Seminar)

mstausuazefUTedenuraulamaailuszauUsgaiin

Presentation and discussion on current interesting topics in chemistry at the master’s degree level.

Usymiirai 1-3
(Special Problems)
mMsAnwAuaimsuaiisziuUsyynuasiseussndeuduneny

Study and research in chemistry at the master’s degree level and compile into a written report.

Inerdwus 1-12
(Thesis)
FeluszAuUSuainuavSouseadeuduine dnus

Research at the master’s degree level and compile into a thesis.
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Paper) lasunisfiunlusieauduiilosninnisuseandvinig (Proceedings)



