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01403696  13auanzniaadl 3(3-0-6)
(Selected Topics in Chemistry)
01403698  UgmdiLei 1-3
(Special Problems)

nguivatiotiuvsd

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

01403614  sruseUfiseuasmatsesufisen 3(3-0-6)
(Catalysts and Catalysis)

naxIvIATduSY

01403621 Uﬁﬁ%mLLaxmié’ﬂLﬂiwxﬁmi@w‘%é{?uqq 3(3-0-6)

(Advanced Organic Reactions and Synthesis)

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

01403623  1AIV9EN 3(3-0-6)
(Medicinal Chemistry)

01403624  NUITBLUINTMLATBUNTE 3(3-0-6)
(Frontier Research in Organic Chemistry)

ngudvIATAATIZR

01403631  LAlLYIINg9N19ANILATIZN 3(3-0-6)
(Chemometrics in Analytical Chemistry)

01403636  sudeuidhaseilangluth 2(2-0-4)
(Analytical Methods for Aquatic Metals)

01403635  LafilviflBegnannnssu 2(2-0-4)
(Industrial Electrochemistry)

poa aa aa 4
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01403643 anlnsalnUszauluiana 3(3-0-6)
(Molecular Spectroscopy)

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

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

nguIvIANIAAMNTTU
01403651  wedipsUsznautug 3(3-0-6)

(Advanced Polymer Composites)

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

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

01403654  a1sUszneuneauazaluladudnnssy 3(3-0-6)
(Rubber Compounds and Fabrication Technology)

2. ngndwus ldesndt 36 wuoein
01403699  Aneinus 1-36

(Thesis)
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TildndenFeuainnguivn 1 nguin uaz/v3e 163w 01403592 01403696 01403698 sauulilieandn 17 miheAnlaedeadusein

seau 600 lldaunin 3 wihede

01403592

01403696

01403698

nadeuuneAfemyinermansifiontsifiu
(Writing Scientific Research Articles for Publication)
Feaarngmand

(Selected Topics in Chemistry)

Jgymdineie

(Special Problems)

1a a_ a ¢
NGRUIVILANDUUNY

01403511

01403512

01403513

01403514

01403515

01403516

01403517

01403518

01403519

01403611

01403614

wilefiuniddugs

(Advanced Inorganic Chemistry)
ipdloosunluuviadn

(Organometallic Chemistry)
nsUsgendnIuaiivemguingy

(Chemical Applications of Group Theory)
sudpuidauninsalntlundiofiuvsd
(Spectroscopic Methods in Inorganic Chemistry)
willnee sAuiutugs

(Advanced Coordination Chemistry)
wnilYagdmiundanumisusasdidy
(Materials Chemistry for Renewable and Sustainable Energy)
Lﬂﬁ%&ﬁmﬂdmammﬂmau

(Chemistry of F-block Elements and Boron)
wialiansssdenddmsuansoliunse

(X-ray Techniques for Inorganic Substances)
wilguslaana

(Supramolecular Chemistry)

(Inorganic materials)
fsauiseuwaznisiselqisen

(Catalysts and Catalysis)

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)

3(3-0-6)



nauIvAldunsy

01403521

01403523

01403524

01403525

01403526

01403527

01403528

01403621

01403622

01403623

01403624

wRdunSE ANy Al
(Modern Physical Organic Chemistry)
MMIIATIESINUDIENTOUNTE
(Structural Determination of Organic Compounds)
UfisemidunIdTug
(Advanced Organic Reactions)
dunsdduaszn
(Organic Synthesis)
NARAINEITUYR
(Natural Products)
an  ada o

LANDUNTELTITINN
(Bioorganic Chemistry)
niloasunluiadnuarnsduAsIEALUUDENNINT
(Organometallic Chemistry and Asymmetric Synthesis)
Ufiseuasnisdaasigiansdunidtug
(Advanced Organic Reactions and Synthesis)

a ada a6 o L4
508U BUNIIFUATIZY
(Methodology in Organic Synthesis)

-

LANNI987
(Medicinal Chemistry)
NiATBLwInTIMaAlidunsg

(Frontier Research in Organic Chemistry)

nguIvAiidaTIz

01403531 msUseiununwluaiiBase
(Quality Assurance in Analytical Chemistry)
01403532  Jwn1sgunsaliadl
(Chemical Instrumentation)
01403533  wATANISUWENEAITNI9AL
(Separation Techniques in Chemistry)
01403534  wadan1saAszsintaadilidi
(Electroanalytical Techniques)
01403535  awnlnsalnUiTeiinse
(Analytical Spectroscopy)
01403536  UuAMsInzilaegunal
(Instrumental Analysis Laboratory)
01403537 M IWIATIEH
(Thermal Analysis)
01403631  LAluvsngMNaLATAATIZA
(Chemometrics in Analytical Chemistry)
01403634  suileuidiemeilansluh
(Analytical Methods for Aquatic Metals)
01403635  ipdlninagnavnssy
(Industrial Electrochemistry)
nguIvaiildenEnd
01403541  szleuTBadinaansmunlileldnd

(Mathematical Methods in Physical Chemistry)

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)

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  UJURMsIATiTeHEANd
(Practical Physical Chemistry)
01403543 ngungu
(Group Theory)
01403544  Yaunammaniuaznalnresujisenall
(Kinetics and Mechanism of Chemical Reactions)
01403545  Januiludsileidu
(Functional Nanomaterials)
01403546  AfisPaniianes
(Computational Chemistry)
01403547  naenansedinniaadl
(Statistical Mechanics in Chemistry)
01403548  nasnansArRUFuNIALAdl
(Quantum Mechanics in Chemistry)
01403549  iAflveanssAsenIiswug
(Chemistry of Heterogeneous Catalysis)
01403571  n1seenwuulianaldreuiameivae
(Computer-aided Molecular Design)
01403572  pdlanuzveduds
(Solid State Chemistry)
01403573  msaakuuaedarnisiaemaingadiluana
(Biomolecular modelling and simulations)
01403643  awnlnsalnUszauliana
(Molecular Spectroscopy)
01403644  iniiiiuRuaziaiinoaass
(Surface and Colloid Chemistry)
01403648 ifilytihdmsuTandugs
(Electrochemistry for Advanced Materials)
nguIvLAignamMnTIY
01403551  \nflgnanvinsudugs
(Advanced Industrial Chemistry)
01403552  Qauunwaeansiaiionannssy
(Chemical Industrial Thermodynamics)
01403553  aaunaansvesliselugnaivnssy
(Industrial Reactions Kinetics)
01403554  n1sUURNISIERNIEMNENI@AEIYNTTH
(Industrial Unit Operations)
01403555  ipfluaziwaluladnisliddme
(Chemistry and Technology of Textile Coloration)
01403556  wiaflamsAnssiuialugnamngsy
(Surface Analytical Techniques in Industries)
01403558  infinoRmosdugs
(Advanced Polymer Chemistry)
01403559  pilazan
(Green Chemistry)
01403581  pflvessnyudl

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

2(2-0-4)
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01403651

01403652

01403653

01403654

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

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

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

asUsznaunesazAluladndnn sy 3(3-0-6)

(Rubber Compounds and Fabrication Technology)
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2. gndnus ldeundn 48 winein

01403699  ngniinus 1-48
(Thesis)
A195U18I18YN
01403611  Janatiuv3d 3(3-0-6)
(Inorganic Materials)

wusziefluvesuds authimedidnnsedinduasifuasesmaauds Janwsiin Yanduseufiten Yagansisinh
Taqilendany wadifowds waduasenfind Fufulssalwiuad Tagleuinedund-sunid

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  sasaUisenuaznsisaf)izen 3(3-0-6)
(Catalysts and catalysis)

MaseUise wilavesusafien masdasusifteiduends Nufnlany NIAATULTINEANUAZITLAT
massufiseuuiuiouerlilaswdn saunamanslunmssafiie fusuiiteusaaesiunluiadnuazadanes
nsssUisendeeniusuardisnug nsUssendnisissugisentugaanunssy

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  Ujiseuazmsduamssiansdunigouge 3(3-0-6)
(Advanced Organic Reactions and Synthesis)

Brsduanesimaniidunid msafauasufundsunileidu maaieiusgsewinsesaeumivey Uiisemslauaz
Uae Ujiseneentindunasidntu wiundes nsduanegrimanidunidlagldddneu Tuseunasioulssl Uffseveseyyadasy
wazunaadoniililunsdaaseimanibunis

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  szlpuisounIdduasIet 3(3-0-6)

(Methodology in Organic Synthesis)
o s v I ' o ¢ a e
MsdaaTIEiasUsEneunilaswauduluinnans ‘Vigﬂﬂ‘ﬂﬂﬂ ﬂW‘JU‘J%EAﬂO‘ﬂULﬂMﬁQLﬂS’]%W NTIAINERLALNITDDAUU
NTEVIUNTAUATIEN
Synthesis of medium-size ring compounds, protecting groups, application in synthetic chemistry, analysis and design

of synthetic processes.



01403623

01403624

01403631

01403634

01403635

01403643

01403644

LATiNIeEN 3(3-0-6)
(Medicinal Chemistry)

Imaqa%’;mw AFILUNUTELANUBIYT  LULNUDATUUDIU AL LNFYIAUNAAIERS L{]mmamiaanqwémmm
NT0DNLUULAS WAL

Biomolecules, classification of drugs, drug metabolism and pharmacokinetics, drug targets, drug design and

development.

NURBRUIMTIMAATIDUNE 3(3-0-6)
(Frontier Research in Organic Chemistry)

o v av oo o a o o Aa A ¢ oA Aav o Y a 24 8 Aa A

MidesAdeiviuaitlunuitouumtmaaiidunid Tasanzedwunidsiiiertesiuaninein1stilnilidunsd
Juiugmuresniddedy nsedvnenguuaznisinausiutuissuvesiian

Current topics on frontier research in organic chemistry, especially those involving interdisciplinary approaches based

upon organic chemistry; students’ group discussion and class presentation included.

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

AlUY3NGLarnTEUIUMSIETATIE mi’ml,l,wumsmamLLazmimﬂ"]ﬁﬁﬁqm NIATIAAUALNITINNTTA QY0
mﬁuﬁ'gmwu mMsfisuluunasfiuls

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

pattern recognition, multivariate calibration.

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

nsuengUuuvalivedlavsuaskansenuredsdidinluth FBmsnunamansdewiiegns awnlnsalnTlunmsieseilans
lasunnsiluagiBindlnilunsiesevigualidvedans

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.

willuAnBegaamnssu 2(2-0-4)
(Industrial Electrochemistry)
Aydideesaunnnou 01403534
9 s a ac 9 ' o s & a v v Ya =
msdumsgiasdunsdnaliih nsiansounazmsmiuAN wunweTuazIgadeINEs FMsusiduniilni

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

awninsalnUszaulaana 3(3-0-6)
(Molecular Spectroscopy)
Snvarvosmauudmaniiin lulasovadninsdlnl  dususeaninsalnd swivawnlnsalnd awnlnsalnd
fwmilenimeawes dnvsednanivsalnd  alwslouwudauninsalnd  TWlndidnaseuanlnsalnd wazuuaawnlnsums
Characterization of electromagnetic radiation, microwave, infrared, Raman, laser-induced, electronic, spin resonance,

photoelectron spectroscopy and mass spectrometry.

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

lelawesuvesnisgedu nilddidndvesnisgaduufiavuveds ngufvesiislnih mehaeaiosnmvssneanesd
Faunamansidelniln nsuszendldiunisisesuisenTiswug

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

destabilization, electrokinetics, applications to heterogeneous catalysis.



01403648

01403651

01403652

01403653

01403654

01403691

willvidihdmiudanugs 3(3-0-6)
(Electrochemistry for Advanced Materials)
wnAnmaeillvihdmiuTantuge Bmasvazmaadliihdmsunsdune wdanssu mMslinngidnuaziay
a a o ¥ Y
‘quﬂiimmQLﬂiJVLWﬂTU?Jﬂﬁ(ﬂSUUQJ N3UIZYNATDNAATUEN
Concepts of electrochemistry for advanced materials, chemical and electrochemical methods for synthesis, fabrication,

characterization and electrochemical behavior of advanced materials, applications of advanced materials.

wadlasUsznauTuge 3(3-0-6)
(Advanced Polymer Composites)
Tanlunefiweiuszney MisiuazBumeiinalunedweiuszney nszviunsulsduasninnssy audfdiing n1sesnuuy
- y Y
voswedwasUsvnaularnsUszendlanisa
Materials for polymer composites, interfaces and interphases of polymer composites, processing and fabrication,

mechanical properties, polymer composites design and special applications.

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

nsseuisenlugnamnssuall mseenuuu Mmsdaden nsliuazaudvesiussuiisen msswisenluasazats
massufisedeeulel masswisedenedues naseiitolulnsssiulnanauazuuituin anlnsalnd
TumsisaUfiten madeuanmvssiusaUfizen

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.

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

nsuAnenueannanluwaglasvesanstuna Tngivvesasiuna nstindesturesasium weluladniaudsu
waglaauuvdanm mswdsusiiwaglaaduionuen nsvuiuniswamenusadugs Fheneimaailunszuiunisndnem
uoa weluladmsuanlulofiwa Bwezvmaniilunszuiunmsuanlulofwauazndiwesu

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.

asUsznouIneuazAlulaBNann Ty 3(3-0-6)
(Rubber Compounds and Fabrication Technology)

gawarTandavdy asiuwie nsimuasUsEnaUIINeLazmAlianIsiay anstavegumesuenanaiin e1wan walulad
NAANSSH NISVAABULAZNISATVUAGNYIEIANIE NTaALAENISINInvRLEe

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.

2
ada v o =

52108uU358 VUGl 1(1-0-2)
(Advanced Research Methodology in Chemistry)
NuIsuazmAiatugnaall MadeusenumMIIvendmans

Advanced research and techniques in chemistry, scientific writing.



01403696  (3psanizmaadi 3(3-0-6)
(Selected Topics in Chemistry)
L?aﬂﬁﬂﬁﬁuiﬁmﬁﬂLﬂﬁiuwﬁ’uﬂ%igiy%aﬂ Wdedeuuisumumusanyadluudaznansing
Selected topics in chemistry at the doctoral degree level. Topics are subject to change each semester.
01403697  &uaiun 1 1
(Seminar)
mstavewazeiumemtefiaulanduedlussduuiyien
Presentation and discussion on current interesting topics in chemistry at the doctoral degree level.
01403698 Uy 1-3
(Special Problems)
msAnwAuRimsuAisziuUSyen wasissuissadsudusneau
Study and research in chemistry at the doctoral degree level and compile into a written report.
01403699  Anelinus 1-48
(Thesis)
eluszAuUSannen waziSsussadouwluinerinug
Research at the doctoral degree level and compile into a thesis.
T8V UBNNANGAT
01403511  infiofunidtugs 3(3-0-6)
(Advanced Inorganic Chemistry)
wnAnvadaswadimdn auneslulassadedn lassadwemweuds qufuaundanu wdnn1sves
ansniafith andinmslwihuazusivdnvesiaguesds msduasgitaguesuds
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  adieasunluluiiagn 2(2-0-4)
(Organometallic Chemistry)
asUszneveniunlumiadnvemnmynanuazs1unsuddy Uffseeeiunlumiadnyagiy maswiisereesunly
wiiadn nsUssendludunidduaszn
Organometallic compounds of main-group and transition elements, fundamental organometallic reactions,
organometallic catalysis, applications to organic synthesis.
01403513  msUssgndmaAlivawmauingy 3(3-0-6)
(Chemical Applications of Group Theory)
msUssgninquiinguiniunquieestviaddinana vufaundunud msduveduianauasnindsudaus
vodanaseuluansuszneveliundduazansusznaulavesnudy
Applications of group theory to the molecular orbital theory, ligand field theory, molecular vibration and
electronic transition in inorganic compounds and coordination compounds.
01403514  sudaudsawninsalnUluaiioiunsd 2(2-0-4)

(Spectroscopic Methods in Inorganic Chemistry)
lasahadduanauazaniiniinenmvesansuseney  swuaninsalnl duedesuunufnslowuudaning

aln¥ Bdnnsauatuslowuudaninsalnly  lulasalnUidaussezney SdnasoululasalnUuuudeinsinuasiuudodniu



01403515

01403516

01403517

01403518

01403519

01403521

Molecular structures and physical properties of compounds, Raman spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, atomic force microscopy, scanning and transmission electron

mMicroscopy.

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

TassaswesansiBedou Tassehadsameslowndiiliviands nquiosilviaddumana nsdoumdonds
yuatesnmveasilidou audfudvan UfAselnlanivesaslideuredansunsuddu Taswass audfinaaiiuas
migaillas@aivenduasiddou a1sddoutielunid

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.

ARTERFNTUNSI UL IBULATEIEY 3(3-0-6)
(Materials Chemistry for Renewable and Sustainable Energy)
nannsAsuNEINY ssuundsusuudyfisunayseuundsnunyuien. wanveamalulagndsnunyuiey
¢« & a w ~ a & o o a a a = v 2 N oo N
wadwomas Tanieledianyia wunmeivlinlessuresdiivuuazlossuvedlufen dufulszaluiied fiiuuszqdean
waalnlalaundnvlinduniduazeliunid nsuszgndldnaanumawnuuazdagu
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.

wnlivassanguieviuazlusoy 2(2-0-4)
(Chemistry of F-block Elements and Boron)
nsduased U§Asen wavaudmnaaiivessignguenluazluseu

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

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

wadamsdenuuidiend malansnsuideiiiiend wadanisnszissdondiyuuay IWladidnaseuanlns
dlntlaesdiond vigesisawudaninsalnUvesiediend wallansgandussdiond

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.

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

wiflsad-inad warnsandwedluiana wiuuuukaznszuIunsUszneuliana Emsmeamitliluedeusiluana
dndluanalnedidnasounazmsieloundanu Ussadyaranssnedduanauaznagunsalszauluana

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.

wnidun3digenadndealu 3(3-0-6)
(Modern Physical Organic Chemistry)

Wuszuazlassaaaiiveduanaduvsduazansdsduns aweslewnil FBnsfnwinalnujisenaiidunsd Ujisen
I3

nsunudl UFAsennisidn Ufisenntseda dusadisen nguilastairiamdidnaseunasnisussend



01403523

01403524

01403525

01403526

01403527

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.

N5 1ASIAS 1990915 UN3 3(3-0-6)
(Structural Determination of Organic Compounds)

BsannsalnUdmiunsmlassaiimaeiivesansdunsd duadosuunudnisTowuudaunlngiuns
wnaannsLna

Spectroscopic methods for chemical structure determination of organic compounds, nuclear magnetic
resonance spectrometry, mass spectrometry.
Ufiseafisursdduge 3(3-0-6)
(Advanced Organic Reactions)

aaa a

UfA3eneendiadu UAZe3andu uiiseuneslendn Ufitenmsunuiiuisielsundin UiiSeuuueyya
wnilvesstu Tnlaadl

Oxidation reactions. Reduction reactions. Pericyclic reactions. Aromatic substitution reactions. Radical reactions.
Carbene chemistry. Photochemistry.
Dunsddaaszn 3(3-0-6)
(Organic Synthesis)

meAlngEnsduangituudoundu wnAsmamesloniiiussgndiuduridduansy msadeiusgszinemivey
njunles Msdumszviansnansiusisssuni

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

bonds. Protecting groups. Synthesis of natural products.

wanAustesIuYIR 3(3-0-6)
(Natural Products)
astusssund Anuduiusseviauunueladuguglivasnfiend] Tduasedt wulvlividunsgivesansssmud
wazHavIiIIngT nmsdaasgiansdignimaiinmineitlnl uarnsdeundadasiadsansdurididquimaiinm
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.

LB uVsE el 3(3-0-6)
(Bioorganic Chemistry)

wwnAanaaiidunsdluszuudinn Hrduassiuazieiidunszdvasiidue ansidueuarlusiu nsisefiseuas
saunarmansvonoulul eflveslulonsuginn wflvedauviawes eulwiiflansiussdiusznou nalnveseufious
Tussdulaiana msiesn nalnveserduderuarhidlussdulinana Frinevesslulansn aruddes
aslnalareuginaluszauluans

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

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

aaa

wilvesansusznoveesunluwiiadn UfAsednUde Ujnsennistane Ufiselelewelsiwdu Ujnsesendndunay
qu o aaa s a o d v s o a & o 1 aaa o I3
IANYU Ugﬂimmi‘uama*ﬂuﬂ“ﬂmiﬂszﬂ@‘uaaiLLﬂIumwaaﬂL“Uumt,’ﬁﬁﬂgﬂsm AsERATIEYLUURaNNnSIaeldlarsLay
asUsznaudunidiluiusfise

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.

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

ADAMUNITAIUALATAN puliniueurenyin m':?a'gwLLUUﬁWaadLLazm'ﬁmﬂ'wmmz‘ﬁQﬂ WnTIneluadl
nMsBusumililives’s nsfusesnnudedelsvesiosjiinsiinse

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

method validation, analytical laboratory accreditation.

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

wnAnvasnsiauaginnsaunsaliedl Bidnnselinddeuumuuanivinegy dussouzves
szuvgUnsaledl@didnnselindlunsiinsziniaad

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

performance of electronic instrumental systems in chemical analysis.

waanisuenansniauad 3(3-0-6)
(Separation Techniques in Chemistry)
a a o A ) a ag v ' o & ) P
nouuarivinsaseddendasininnsfiuazwedanldnuindy uialasuinnsi lasulnnsivesad
aussourge laswlvnafivedlvawmilogningn uafiaa138idninsinida
Theories and instrumentation of chromatography and ancillary techniques, gas chromatography,

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

madansasiziniaadiviii 3(3-0-6)
(Electroanalytical Techniques)
wdnmamaaiilih nsrvaunrudeng saunamaniuesfseiidalii madanisinszinaadinin
nsUssgnaldinadiadinszimaaiivihlumsfinunfaguszsnneingg megpamnssy waznuddeszauwwini
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.

awninsalnUigadinsen 3(3-0-6)
(Analytical Spectroscopy)
wwiRamamged suleuds Anmaeiedles waznisUszgndldmedanisaninsalny

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

UfuRnsanseilaggunsal 2(0-6-3)
(Instrumental Analysis Laboratory)
nsldaunsaluazinaiiangg wWensiwsizrinaadl

Practice of instrumental techniques for chemical analysis.



01403537

01403541

01403542

01403543

01403544

01403545

01403546

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

wdnmsieneidenudou myimihminlnsanudoudoyius oumawinseilasnaradseyius
MyinvsnaANSauLUUNTIRAAUTRYITLS guvinisiilena laalnams

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

calorimetry, thermomechanical analysis, dilatometry.

sudeudTaainrransmaniildlding 3(3-0-6)
(Mathematical Methods in Physical Chemistry)
- co o - naaa e e e A ama -
AdiaFansdmsungunueliddiand aunsdeyius sudouitiduiuay nsulasisy

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

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

Uftanmsmaeiidaidndihaulalutiogiu  TasemsiRedvanlnsalnd saunamansiedl wiflui uag
MsmwIunILAllngAsNRImes

Experimental concerning physical chemistry of current interest, especially experiments in spectroscopy,

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

nunga 3(3-0-6)
(Group Theory)
nuingu mnnesvedlana MIsUssgndlumsnamanieoudy nuinisduedinana MsuUsUssAYesEIUE
Group theory, molecular symmetry, applications to quantum mechanics, theory of molecular vibrations,

classification of states.

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

nufvatvesufisenyagiy gufinsre igufanuswnsuddy aaunamansuaznalnvesUisendudeu Uz
Aifuseuiiten wasufiseniis

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

reactions, catalytic and fast reactions.

Faquiluderlenidu 3(3-0-6)
(Functional Nanomaterials)
Wfn NMTeRNUUY NsduATIEiazMTIRTginadnurvesTaquludelaidy msUssend

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

wiLdenaunines 3(2-3-6)
(Computational Chemistry)

wilmoudiuiiugiu nquioasdaiiduana (v3-flond) udnISuvuueuendita (Lo duddle) wiiouiinda
uazleniisda (nquidefaiuiy) ndnuarmsuszendvesisueuiinmilanarTuandailauuind

Basic quantum chemistry, molecular orbital theory (Hartree-Fock), non-empirical (ab initio), semiempirical and
empirical methods (extended Huckel theory), principles and applications of Monte Carlo and molecular dynamics

simulations.



01403547

01403548

01403549

01403551

01403552

01403553

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

miﬂixqﬂﬁmﬁﬂmqaﬁﬁLLawqwﬁmmmﬁmﬂumﬂmﬁ auURguMNa INYeITYUUNMAIA naFnansuuvatuLaznarmans
mauﬁmaaawammdumqa

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

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

naAEA3AIBUANNILAT 3(3-0-6)
(Quantum Mechanics in Chemistry)

fduiuns flaidundy aunisusefates FBnsUssnuAileudauns wsefaed nouimaudsiu
nefimssuniu lassadedidnaseusazauifveserneunazluana milszendnamansaeuiuluaninsalnd

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.

<

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

‘m]‘wﬁLLazmmda\ﬂwaﬁaﬂﬁuLﬁ'ﬂﬂﬁﬁ%awuﬁ’uﬁwawmLL%@ nsgady nseenkuuliang MIduATeiiay
nsmnuazvssisiiteiisiug indlvesiissufitendleladuas Taggnsuitieades

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.

LAllgAEUNTINTUGS 3(3-0-6)

(Advanced Industrial Chemistry)

a £ A

geamnssuedl lassaisennidue wunmigaia nsvuiuniswssuingaulivsansienisudnnidusietuvsd
P
wazBun3d n1sUszendluanannssy
Chemical industry, structure of chemicals, phase diagram, raw materials refining processes for production of

inorganic and organic chemicals, applications in industries.

uuwaransAlgns gL 2(2-0-4)
(Chemical Industrial Thermodynamics)

notefinduaraoswesguumamaniuaznisudlandtlgmimand  gpamnssy auduiusitugu uAnuazdius
ﬁﬁﬂlﬁsﬂaﬂigUU@ﬁMﬂaLLUULaH’JLLa%‘J%UUNﬁM ﬂllﬁ]ﬂl,l,azﬂ"]’lllLﬁaEJS‘UEN?S‘U‘UQﬂMﬂaLLU‘ULaﬂ’JLLa%i&‘»UUNﬁN ssuuqﬂmauaz
FHUUIR AUnATNNIATBITEUUII

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.

dunamansvasujisenlugnaminssy 3(3-0-6)

(Industrial Reactions Kinetics)

a o

wnfanRaunamansindl MsfinwaunsdnsuaznTiinTeivesuisenvuieniuduasisnug audAvessiaig

s v ¢

Ujisenveauds nsvwaunismelouneusnuazniely uaznseenuuuresufisennisisauuddowug Ujisewuudiowug
av 1 ' aaa
ladfinnsisauisen

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.



01403554

01403555

01403556

01403558

01403559

01403571

n1sUURNISlaNIZNLEN1RAEINNTTY 2(2-0-4)
(Industrial Unit Operations)

msUszendnisaneloulumudiy anufounasiialuniisUfuin1sn1sgeamnssy MIseme NMsviuie MInnadn
nvvIuMsuenlowazTeIMad Teuvmuavaunal uavedauazvowds nszuaumsueniagldismiusy

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.

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

MITuunuarmsduaTziddon aseitiensiond walulaBnsdouddme nsiuLaznsANLAE
ATinLazASNAREUE

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

finishing, color measurement and testing.

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

fufnvestan ssuugmanie Jugnaima Tnlndidnnseuanlnsalndlae¥edend unaawnlnsumiveslonou
nRsgiilaslndeenlvad lulasalnUiBwssesnon waznisusvgnald

Surface of materials, vacuum systems, vacuum pumps, x-ray photoelectron spectroscopy, time-of-flight
secondary ion mass spectrometry, atomic force microscopy, and their applications.
infinediuasduge 3(3-0-6)
(Advanced Polymer Chemistry)

nseBNLUUNeAe MIMUANMIMTENNeAWeSUAENTAALUITAALT MdauUsnediueisTsuwd wedles
WNgedne ANNdNTuSIEnIdlassEuazanti mMevihuivaudd KaanssuwagInensewa Uiseveanediues
asduusls nsUszgndlduazimelulauemediwes Aavemediuesliueuian

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.

wildzenn 3(3-0-6)

(Green Chemistry)

v
v v &

nann1svenAliare1n Janmaunindon MIduasen Seluduazaniizvenlfisemawny wealulagduad
nswasukaznsldianannudananianmsinunsuaz Jaqmasiia
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.

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

wwiReveINIseankuulianaldneuiunestie n1stiastuuliana winmsvesaiilisrauiameslun1sinasiwuy
wwiRaluNITERNLUUEN N1seenkuLelagededunud nseenuuvenlagerdelassainelusiu nsussendldlunisAunuen
wnAaluniseenuuuluananedwesineefvauifinmalasiaiuazdidnnselindvemediues

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.



01403572

01403573

01403581

01403591

01403592

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

lnssasmdn qufididnaseuaivedlave namansaeuiulungufuoundanureweuds gindudmguiluaudd

wa ) wa o < o a aaa < & a s

Ml andinisusimvén uavanURldawoweuds anmieinds UgﬂiaﬂLﬂﬁimwwmLLWLLazuuwum miﬂixqﬂ@ﬂﬂj
Tun1s39y

Crystal structures, free electron theory of metals, quantum 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.

n1safsiuuInasazn1siIaamaingdialaana 3(3-0-6)
(Biomolecular Modelling and Simulations)

wnAnveINITAT kUL wmaN1TTIaemaTaldiluana nann1sveINIsaiakuLTIaesEsTIluana n1sase
WUUTIaReLara1IReNgys nann1sreInsiiaemalndduiana mdiaesmsiuiureduana nsussyndldlussuuves

o

a1stilauana

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.

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

yliauavaniRvedyualssnmd nsvuIunsHansyuddunsizt audinisnignin maell Laziduasesyudl
\wdesiiodmiunsssyvindnyud

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

optical properties of gemstones, instruments for gemstone identifications.

s2luisReM Al 1(1-0-2)
(Research Methods in Chemistry)

vénuarszdouisnmsidoman meseidgmiiledmunhidenidds Bsumudeyaionaununside
mstmuafiegauazimalinisnig MeileTed wana wagmsinsanenside msdhmenuiionisiiauslunisussy
wazNSARUWIYINTENTIVINg

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.

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

Tssad1avesunanuidensivetmans nswisuduatuunauide femsinrsanlumsdennsasiitensiiu
ASYUIUNTANUAUNANITY

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

publication. Publishing process.
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