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01403624 NuATBLIMIM AT

(Frontier Research in Organic Chemistry)

naudvuaidasis

01403531

01403532

01403533

msUsziuguawluaiiiasie

(Quality Assurance in Analytical Chemistry)
Fnisgunsaiiad

(Chemical Instrumentation)

wiAatian Iuana1IN AL

(Separation Technigues in Chemistry)
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uAo. 2
2(2-0-4)

2(2-0-4)

2(2-0-4)

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)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(2-3-6)

3(3-0-6)



01403534

01403535

01403536

01403537

01403631

01403634

01403635

wiatiAnTiaswimaaiilniii
(Electroanalytical Techniques)
awninsalnlidadinsev
(Analytical Spectroscopy)
Ufiinsiaresilasgunsal
(Instrumental Analysis Laboratory)
PUUMWILATIEN

(Thermal Analysis)

wlim3ndvaeiBiese
(Chemometrics in Analytical Chemistry)
suifouisieseilansluh

(Analytical Methods for Aquatic Metals)
il Bgnamnssy

(Industrial Electrochemistry)

ngulv Al WAnd

01403541

01403542

01403543

01403544

01403545

01403546

01403547

01403548

01403549

01403571

01403572

01403573

01403643

sulvuiBadamansmaniidailEnd
(Mathematical Methods in Physical Chemistry)
Uudnsuediidiafand

(Practical Physical Chemistry)

iguingu

(Group Theory)
Inunamaniuaznalnuefizenai

(Kinetics and Mechanism of Chemical Reactions)
Tanuiludaiaridu

(Functional Nanomaterials)

willinouninod

(Computational Chemistry)
namaniatianiaai

(Statistical Mechanics in Chemistry)
naraniAlaufunIaLAdl

(Quantum Mechanics in Chemistry)
wilveinmaisnlfizeniieug

(Chemistry of Heterogeneous Catalysis)
msoenuwuulianaldrauiune ity
(Computer-aided Molecular Design)
\nilanuzvaIuds

(Solid State Chemistry)
msaianuuaswmarnsiasmatnddiluana
(Biomolecular modelling and simulations)
awnlvsalndszduluana

(Molecular Spectroscopy)
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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)

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)

3(3-0-6)



01403644

01403648

infifuRuasiniinaaased

(Surface and Colloid Chemistry)
wiTlnihdmiuTandugs

(Electrochemistry for Advanced Materials)

naudvuaiianamnssu

01403551

01403552

01403553

01403554

01403555

01403556

01403558

01403559

01403581

01403651

01403652

01403653

01403654

Q. Ingrfiwus
01403699

Lﬂﬁqﬂmun‘im-ﬁ"uqq

(Advanced Industrial Chemistry)
gauvwdrmansiafignamnssu

(Chemical Industrial Thermodynamics)
sauwarmanivasujiselugnainnssy
(Industrial Reactions Kinetics)
maUfuRnsawEmhenenan Tl
{Industrial Unit Operations)
infiuasmaluladnsliddme
(Chemistry and Technology of Textile Coloration)
mﬂﬁﬂmsﬁtﬂﬁﬁzﬁﬁuﬁﬂuqﬂmwnﬁu
(Surface Analytical Techniques in Industries)
Lﬂﬂwaﬁmai'ﬂzuqd

(Advanced Polymer Chemistry)
wnilavanm

(Green Chemistry)

indlvoadayudl

(Chemistry of Gemstones)
woduasusznouduge

{Advanced Polymer Composites)
msisalizerlugaamnssuail
(Chemical Industrial Catalysis)
weluladiaiivoadoumddnm
(Chemical Technology of Biofuel)
aTUsznaunnguazsvneluladndnnssy

{(Rubber Compounds and Fabrication Technology)
lddaanda 48  wiaeia

Anentinug
(Thesis)
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uAg. 2
3.1.5 Aasulesedvn

3.1.5.1 ﬁqa"‘am&ﬁa%ﬂwé’ngm

01403611  Yasadunid 3(3-0-6)

(Inorganic Materials)

Wusziadluvaswds aulEmeddnvseinduazBuaesswds Taguesiiin
Tandudeiiien Tagansfwinh Taqilendsn wadifowde waduaending &
Wulsyaliituadl Fanleudnetuvdd-sunsd

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  sufauffseuazmsisaUfnsen 3(3-0-6)
(Catalysts and catalysis)

Masljiten vlnvasiusesfidon mamdoudusajasediduveads
fudalany nsgaduilismennuazidanil MasaUaseuuiiuasiulasaudn
wunamanslumaswiiter fuswiifeiszineesunTuaadnuazadaines
massfisendaeniuguasidonug malszgndmasafitelugaamnss

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.

v
]

01403621  UfjiSewaznsdunseiansdunidtugs 3(3-0-6)

(Advanced Organic Reactions and Synthesis)

FBnsdaassimiaaiidunid msainuavUSudsumitaddy asadraiuse
rwivezasuaivey UfATeniilanaviliens UfATereendnduuasidndy ny
Undes nmsdunmsimanidunidlaglidanou Tuseunasziouls Ufisumetoyya
daszuavunaaidenililumsduansimanidunid

Organic synthetic methodology, functionalization and interconversion of
functional groups, formation of carbon-carbon bonds, ring closure and ring
opening reactions, oxidation and reduction reactions, pratecting groups, organic

synthesis using silicon, boron and enzymes, radical reactions and palladium in

organic synthesis.

01403622  sulouifdunddunsizv 3(3-0-6)
(Methodology in Organic Synthesis)
msduassiasUssneuiimlasahaduiauanans wjunlas nisssyna
Tuafidunsied Myl meinasnsesnuuuN I UL TNATIEE
Synthesis of medium-size ring compounds, protecting groups, application

in synthetic chemistry, analysis and design of synthetic processes.

21



01403623

01403624

01403631

01403634

01403635

una. 2

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

luanadinin n1sTIuunUseinneosT WUNUBATU VB LAY &Y
VWUNAAENT Lﬂ'mmaﬂ'ﬁaanqw‘sfﬂaw'\ NTDBNLUULATWRILIE

Siomolecules, classification  of drugs, drug metabolism and

pharmacokinetics, drug targets, drug design and development.

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

Wdanuidsimivadelunuitewumimasidundd Tnslanivedniausse

o
s

ﬁnﬁaa’z‘l’mﬁ’uau%wmnﬁ%‘qﬁmﬁﬁuﬁéLﬁuﬁu‘ﬁjwaww"‘Jﬁ’ﬂuu mM3eAvTengunay
meauslutuissuvesian

Current topics on frontier research in oreanic chemistry, especially those
involving interdisciplinary approaches based upon oreanic chemistry, students’

group discussion and class presentation included.

wlnuviindmaeifasey 3(3-0-6)
(Chemometrics in Analytical Chemistry)
WlUmMINGguarnTEUWNMSETATIEY 11579UNUNITAGBILAL A TINATTE
‘ﬁ[E!ﬂ MIATIIMILaENIIAN1I Y0 MIFUFTUNLIL Msifsuwuunanssauls
Chemometrics and analytical process, experimental design and
optimization, signal detection and manipulation, pattern recognition, multivariate

calibration.

sufovitiaseilancln 2(2-0-4)
(Analytical Methods for Aquatic Metals)
nsuenguuuvaldvaslavzuaznansevudeddiialuth 38nssiusanuay
wiguieg awninsalatlunsimseilany Tasulnnsfuasdaediingluns
Ansenjualivaslavs
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 degaamvnssy 2(2-0-9)
(Industrial Electrochemistry)
IniideFoumneu 01403534

msduaTIiasBunidnulwil nsianseuwasmsruan wummeiuazad
Hainds fFugiduailui

Organic electrosynthesis, corrosion and control, batteries and fuel cells,

electrochemical sensors.
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uAg. 2
01403643  awnlvsalnUszduluana 3(3-0-6)
(Molecular Spectroscopy)
dnvarvaseduwimviniuin llasiwawninsalnd  Sudsnsaanlnsalnd
muuaninsalad awnlnsalndfmidenidsawes sdanseinaninsalnd
atuislewuudaningalnl  lndidnasouaninsalnd wasuuaaninsums
Characterization of electromagnetic radiation, microwave, infrared, Raman,
laser-induced, electronic, spin resonance, photoelectron spectroscopy and mass

spectrometry.

01403644 \nilfuAiuasiafineaasss 3(3-0-6)
(Surface and Colloid Chemistry)
loluwmaiuveansgady nilideidndvoinsgaduuiavumands noufvesin
sulwih nmsvihareiatiosnmuesneaness saunamandidsinih mMsUszenaldiu
Mo Tiswug
Adsorption isotherms, physical chemistry of gas adsorption onto solids,
electrified interface theory, colloid destabilization, electrokinetics, applications to

heterogeneous catalysis.

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

y
as a

Rl @ miviandugs FBnueiivasmaailiiadmiunig
duasied wdanssu malenidnyziaznginsumaaiiniesiandugs nis
UsrgnavasTantug

Concepts of electrochemistry for advanced materials, chemical and
electrochemical methods for synthesis, fabrication, characterization and
electrochemical behavior of advanced materials, applications of advanced

materials.

01403651  wadleiUse nauﬂv’uqq 3(3-0-6)
(Advanced Polymer Composites)
Tagluwedweduszneu Arsmuardumedinalunediweisznou nszuauns
wlsgluazndnnssy aud®idana nMIsenuuUTamadiueiUsTnauwaynsUszndld
LWy
Materials for polymer composites, interfaces and interphases of polymer
composites, processing and fabrication, mechanical properties, polymer

composites design and special applications.

01403652  muswfisenlugaamnssuadl 3(3-0-6)
(Chemical Industrial Catalysis)
nasafizenlugaamnsamedl mseenuuy msdaden nslduavantfves

Asniiien maswiietluasazate mmssufiladoeled  mmsiize
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upAo. 2
mewodwed nassUfAtenlulwsszivlnanauasuuituia awnlnsalndluninss
U nisderaniwuesdauiajisen

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.

01403653  wealuladindveadomdaianm 3(3-0-6)

(Chemical TecHnotogy of Biofuel)

minaaenieasndnluwagladvasarstuna YngAuvesarsiuna s
Uadesduvasansinna walulatinswdsuwaglaauuudainm nswdsusd
waglaailuonuen nszvaumstdmemusadigs T3iesmimaailunszuaums
uaaevuea waluladnisudnluladioa 33TAszimaaiilunsruunisadalule
Awawaznilgoiu

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 glycérin.

01403654  @13UsenauIngLazaluladndanssu 3(3-0-6)

(Rubber Compounds and Fabrication Technology)

grunaziagdavdgu araduusis MawauanTsEnavanenswasnadian ey
ansgavgumaiuanatain ermay maluladudnnssy n1svadauLasNIAmUa
anwauzawE MIaauaznIminvaade

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.

y
as

01403691  szloviFietugamanil 1(1-0-2)
(Advanced Research Methodology in Chemistry)
mAdswazvatatugeaall madeussmumdneimans

Advanced research and techniques in chemistry, scientific writing,

01403696 Fosanzmand 3(3-0-6)
(Selected Topics in Chemistry)
L‘%iaqﬁihaulamamﬁ'luazﬁuﬂ%rymm,aﬂ videiFasudeumumumnsaluusay
MANSANY
Selected topics in chemistry at the doctoral degree level. Topics are subject

to change each semester,
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uag. 2
01403697  duwun - 1
(Seminar)
msﬁ’wLauau,axaﬁﬂmaﬁﬁaﬁﬂnau‘lﬂmaﬁwLﬂﬁ'f,uizﬁuﬂ‘%tyng'uan
Presentation and discussion on current interesting topics in chemistry at

the doctoral degree level.

01403698  Ugwfiay 1-3
(Special Problems)
msfinnAuafwmsiualssiusaaien uasFeutsadouiiuseny
Study and research in chemistry at the doctoral degree level and compile

into a written repbrt.

01403699  Fvenilnus 1-48
(Thesis)
Weluszduigauen uazFeudsadouduiverinug

Research at the doctoral degree level and compile into a thesis.
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uee. 2

3.1.5.2 AN@3UIWTIEIVIUBNNANGAT

01403511  inflefluvddugs 3(3-0-6)
(Advanced Inorganic Chemistry)
wwafinvadlasainendn auneslulasaindn lasadwsmewds nquj
LOUWEMIY MENAITYBEISE I audAnuldiwasuivinvosiaqueds ms
duasenianuaauds
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  iafleaiunluviadn 2(2-0-4)
(Organometallic Chemistry)
asUszneveaiunluniadnuossauyudnuassiaunsuddu UiAsereesunly
wiiadnyagiu mnswfiteeeiunluariadn msUszgndluundddaunsen
Organometallic compounds of main-group and transition elements,
fundamental organometallic reactions, organometallic catalysis, applications to

organic synthesis.

01403513  msUszgndAniuaiivemeguiingu 3(3-0-6)
(Chemical Applications of Group Theory)
msvssgnivquinduitiunguiisesvadduana noufaundunud nmadu
vasluanauaymsdsuaniursesdidnaseulumsssnaveiiuniduazansussnaula
poiALuT
Applications of group theory to the molecular orbital theory, ligand field
theory, molecular vibration and electronic transition in inorganic compounds

and coordination compounds.

01403514  szlsviBawnlnsalnUlueiiotiunid 2(2-0-4)
(Spectroscopic Methods in Inorganic Chemistry)
Tnssafuddluanauazauininenwsasesuszney - sanuaninsalnd
tundeduuniudnslgwuudaninsalny Sidnaseuatiuslowundaninsalnl Tula
salnUideuseoznon  Bldnaseululasalnduvudasnsiauasuuudatsin
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.
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01403515

01403516

01403517

01403518

) une. 2
iniilnaefAudutugs 3(3-0-6)
(Advanced Coordination Chemnistry)

Tassainvesmadedou Tassahadeamelanifiliuiuns nquijsesda
alwana msdoumdenden wiesnmrsimsidedey autRuivdn Ufisenlv
InwnfivasensiBedouvedlavsunsudi Tasiadhe andimaefivasmsignilasaig
Yeanguanalisdou maddeutielunid

Structure of complexes. Stereachemically 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.

il Tagdmiundsuvgudsunasdaiiu 3(3-0-6)
(Materials Chemistry for Renewable and Sustainable Energy)
wanmswasundany suundsuuuudydennasssuundumuio

wwAnvounaluladndsumuiou wad@awds Taqieledidnvia wumnevin

'
a

losourasdifisunazlsssuvadudion fufudszqliiuad fufulszaden wadin

lalauvdnylinduviduazeiiunid msuszgndlindsnunaununazdadu

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.

inilvassangueniariusau 2(2-0-4)
(Chemistry of F-block Elements and Boron)
nsdunsisd UFTen wazaudBviaaiivessmnguenuaslusou
Syntheses, reactions, and chemical properties of F-block elements and

boron.

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

wadansideanuuivdiond mallanisnsvideiediond madansniedeled
wndiiguuay Tlndidnasauanlnsalndinediend Wgealsaudanninsalny
wasfadiond nadansaanduidiand
X-ray diffraction technique. X-ray scattering technique. Small angle X-ray
scattering  technique. X-ray photoelectron spectroscopy. X-ray flucrescence

spectroscopy. X-ray absorption techniques.
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01403519

01403521

01403523

01403524

01403525

uPe. 2
wilgusluana ' 2(2-0-4)
(Supramolecular Chemistry)

willaad-inad wavnisaadrvaslutana wHuLUULAZATTUILNISUTENBY
luana "Eﬁ'n1\1ﬂ"¢an1win"'l-z'j‘lmﬂﬂ'qﬂ'sﬂmaqa alndluianalagdidnasaunasnisdie -
louwdsa Uszgdyananisnadduanauasnagunsalssdulinana

Host-guest chemistry and molecular recognition, templates and
molecular self-assembly process, physical methods used in supramolecular
chemistry, molecular switches vja electron and energy transfers, molecular logic

gates and molecular-scale devices.

iU B Randg Al 3(3-0-6)
(Modern Physical Organic Chemistry)

Wuszuazlaswaiuaiivasluianaduniduasarsisduns awmoilownd 53
msfinwnalnufitenaiidunid UATemsunud Ujiseinmadin Uiaseniseda
fuTaufizen wqwﬁiawa%‘mmaﬁténmsauuazmiﬂ-s::qnﬁ

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.

nsmlasiaiievesansdunis 3(3-0-6)
(Structural Determination of Organic Compounds)
Bsannsalnldmiumamlanaimaaiivesassundd faedeiuun
wanslewuudaninaun’d wiaannnswys
Spectroscopic methods for chemical structure determination of organic

compounds, nuclear magnetic resonance spectrometry, mass spectrometry.

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

Ujfisnneentindu Ujitenidndu Ujitemeslenin Uiaseinsunuiiuung
wolsundn UjAseuuveyya inilvesmsiu Inlaad

Oxidation reactions. Reduction reactions. Pericyclic reactions. Aromatic

substitution reactions. Radical reactions. Carbene chemistry. Photochemistry.

dunIddaunsiei 3(3-0-6)
(Oreanic Synthesis)
MyuATginduR siuuudaundu wnAaameslawaiiiiussynafuduvis
duasisd miafriuszsewinmiuay wuntles msdaamiasudasusisssna
Retrosynthetic analysis. Concepts in stereochemistry with application to
organic synthesis. Formation of carbon-carbon bonds. Protecting groups. Synthesis of

natural products.
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01403526 NANALNET LR , 3(3-0-6)
(Natural Products)

-

aslusssumi AnudTusEniaunusladUsugiiuasmingll Tadnas
wulnifuiduaszisesmssrsunanarnanisdaine nsduaTeiansiiqninia
Finmee s inl LLaxmﬂﬂ?{ﬂuuﬂaaT.ﬂwa*’ﬁqm‘sﬁuw%’éﬁﬁqw‘émﬁamw

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.

01403527  pdiBunsHdaTinw 3(3-0-6)

(Bioorganic Chemistry)

wdamunafidunidluszuuianm PrduensiuasiefiduasisivoiisyLe
915ouenazlUsiu MsisdAseuazeaunaranivoaayla] Lﬂu‘uaﬂu‘faﬂaumﬂﬂ
LﬂJJ‘UENIFILLWﬂLWEJ‘i woulnliiflavsifivesdiusznay nalnvasefFurluszduliana
ARPERTE naln-ummmuL'zja':fmaulq'ia'lus.,ﬂuimana F1mervanriluleamsa
AnudAyvasanslnalanougnalusediulinana

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

slycoconjugates at the molecular level,

01403523 indlaaiunluuiadnuaznisduenTeiuuuoausng 3(3-0-6)
(Organometallic Chemistry and Asymmetric Synthesis)

aan @ a aan

wilvesasusznovsaiunluiadn UAseAandds Ufasen1stagg

- aas

ujisenleluwalawdu UfATereendindunasidnty Ufnserariueiiaduily
a7Uszneveasunlumiadniumisujiter msduesnsiwuvoasuasiaglilans
havaisuse nauauwsamumwmgmm

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.

29



01403531

01403532

01403533

01403534

01403535

unw. 2
nsUsEiunuamluaiiAs e : 2(2-0-4)
(Quality Assurance in Analytical Chemistry)

adflumsauguamn . mmlindusuvenisia nMsadauuusiasiazns
mﬂ'wmmxﬁqm wasmeluall nMstuduauldlivesds asfusesmudeield
YoBWHTRNTIATIZN

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

accreditation.

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

tnfiavesmstaazivimsguniaiid Sildnmseindilsguuunanieuay
auTinusvaszuugUnTaliniidsddnvsedndlumsinsvimani

Concepts of measurement and chemical instrumentation, analog and
digital electronics, performance of electronic instrumental systems in chemical

analysis.

wadanswanasniaail 3(3-0-6)
(Separation Techniques in Chemistry) i
nquiuarinmneisdondasuiinnsiiuasimateildnudaniy wialas
wnnail TﬂsmTwnﬁW-uaqmmammuz_qa lasunlnnsifivasluawmiloanings
uAaa13BianInsniga
Theories  and instrumenfation of chromatography and ancillary
techniques, gas chromatography, high performance liquid chromatography,

supercritical fluid chromatography, capillary electrophoresis,

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

wanmsmaailini aszuviumsvudaa saunamanivasUjaseridalwih
watiamsliasisimaaiilui madszandldmaiiainssinaniiliilunsdne
TanUsziameneg msaeamnsiy uazaAdesiunumih

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.

awnnsalnlBedimaedt 3(3-0-6)
(Analytical Spectroscopy)

wAammge] suleudd Jvnisaiesie wazn1sUszenaldimadeanig
awnlnsalnd

Theoretical concepts, methodology, instrumentation, and applications of

spectroscopic techniques.
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01403534

01403537

01403541

01403542

01403543

01403544

uma. 2

Ufdamsumwilasgunsal : 2(0-6-3)
(Instrumental Analysis Laboratory)
mildgunsaluazivaiiasiieg iemsiaseinaad

Practice of instrumental techniques for chemical analysis.

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

winmsileTenidinnuieu ms"a’mﬁwﬁn‘[ﬂsm'mﬁauv‘aqauﬁ’ué YUUAW
Anseilagnasiadioyius mitauiinanrieuuunsanamadieyius gumvi
wziidna laalnams

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

dilatometry.

suilguitadamaninauniiBaNdnd 3(3-0-6)
(Mathematical Methods in Physical Chemistry)
adamansdmiunquinualidel@nd aunadeyius svdouisideinay
nsiuaaiSe
Mathematics for theories in physical chemistry; differential equations;

numerical methods; Fourier transform.

Ujuannailgandnd 3(09-5)
{Practical Physical Chemistry)

ufiRmsmanilidaidndimialaluligiy  nsaweidsiuanninsalnd
sauwamaniiail nfllWih wazmsiumaaillasneufunes

Experimental concerning physical chemistry of current interest, especially
experiments in spectroscopy, chemical kinetics, electrochemistry and the use of

computer in chemical calculation.

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

nuijndu annesveduana mavszgndlunanamaninloudy vquing
duredliana mautssnvussdauy

Group theory, molecular symmetry, applications to quantum mechanics,

theory of molecular vibrations, classification of states.

sauwarmaniuaznalnrasujisuuail 3(3-0-6)
(Kinetics and Mechanism of Chemical Reactions)
nguijRadvel fiTeyagms vauiimsvy vquianuzunnuddy waunarand
asaa o W aaa daw | maa aaa d&
waznalnvafisendudou Unsenideaaninie uwavujisenisa
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uma. 2
Kinetic theory of elementary reactions, collision theory, transition-state

theory; kinetics and mechanism of complex reactions, catalytic and fast reactions.

01403545  YanuiluiFadaidu 3(3-0-6)
(Functional Nanomaterials)
wafa n1seenuuy nsduaTziLazmsinTsinudnvarvedtaguiluds
weidu madszgnd
Concepts, design, synthesis and characterization of functional

nanomaterials, applications.

01403546  \AlllnoNRUARS 3(2-3-6)
(Computational Chemistry)

¢ = o

wniiAoudufiugy ngujeaiiviadaluana (ini-flend) wdnTsuuvuey
auiana (wou Bulidle) willieuiinfauaziauisaa (nquiifeiAadisiy) ndnuazms
Uszgndvaaituaudnilavasluandaislawuding

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

simulations.

01403547  namamiadavuadl 3(3-0-6)
(Statistical Mechanics in Chemistry)
mMiszgndudnnuadduazvguiaruinsdumaai aulfguunainves
LUULVNIA namaﬁitLuuaﬁ'ULLa::ﬂamaﬁ‘:‘mauﬁmadasmauuﬁﬂuLaqa
Applications of statistical principles and probability theory in chemistry,
thermodynamic properties of macroscopic systems, classical mechanics and

gquantum mechanics of atoms and molecules.

01403548  nafmaninloudunILAdl 3(3-0-6)

(Quantum Mechanics in Chemistry)

fadndiums #eiduady daunisuisedased FBnsUssudnisudaunis
Wiedead vqufinisulsdu vauinissunay Tasadedidnaseunarandives
szmauuazliana maUszgndnamaniaeusiluaninsalng

Operators, wavefunctions, Schrodinger equation, approximation methods
for solving the Schradinger equation, variational theory, perturbation theory,
electronic structure and properties of atoms and molecules, apptications. of

quantum mechanics to spectroscopy.

01403549 \aflvoamaisaufiiTenTiowus 3(3-0-6)
(Chemistry of Heterogeneous Catalysis)

nyuijuazanuiadavestanfinuAdisuuiuiivemeuda nMsgatu N1y
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) uAw. 2
sanuuuluiana miduAPziasmImdnvazess AR e owug nflvas
dusnfisendlelasuas Yaggnuilieados

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.

01403551 Lﬂﬂqmammiuﬁ"uqq 3(3-0-6)
(Advanced Industrial Chemistry)
gramnssuail lassaintiveunifne uwuniwignn nszurumsndey
Tngauliudgriiitonsudneil fumetiuvisduas sund Msuszyndlugaamngsy
Chemical industry, structure of chemicals, phase diagram, raw materials
refining processes for production of inorganic and oreanic chemicals, applications

in industries.

01403552 gamwarmaniiafignavingsy 2(2-0-4)

(Chemical Industrial Thermodynamics)

ﬂgﬂ'aﬁwﬁmazaawaaqmwwamam%uaxmsuﬁ'lwéﬁmﬂmmuﬂﬁ
AAANT U mwuﬁuﬁ’uéﬁ”ug'm LLmﬁmLasﬁ’qLLUsﬁi’miﬁwaasqummﬁu.mm?{muaz
LKA AuRauazaTElisTrasTTULgaNAALUURBILAT SYUURAY ITUVRAUAR
WazI¥uuase aunainninvessruuTi

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.

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

WUIARMIRAUNArERSIAT nsfinaunsdnTuazn1sTinsssiues iz
Luueniuguariiswug audfvesiuieufiteeds nssuiunisdelauneuen
waznely kaznIsanuuuTBIljiteimaiauuuiiswug UffsewuATswugilis
MaLTaUfATen

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 msufuAnislawgmiemivgmamnssy 2(2-0-4)
(Industrial Unit Operations)
n13Uszgndnisatslaulumudu ATsuLazIalumita U UAnsmae
AAMNIIU MTIHNY MIIWAR Msanedin nszuunsuenlauasoaval veaman
havysaval wazvedlvauavasads nszurumsuenlael sy
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01403555

01403556

01403558

01403559

umo. 2
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.

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

mMIsuunuasmMsdunseiideon arnaiitienisdond waluladinisdouddme
nsiuiLaznsanuaed Mstauasmimaasud

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

testing. .

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

ﬁuﬁiwaﬁaq TEUUFYINA ﬁuqrg::ynmﬂ lndidnaseuannlnsalnllneg
Sdend wiaanInsumivedlessunisgiilagindoanivad lulasalnliBause
9¥Aay waznsUsvynaldy

Surface of materials, wvacuum systems, wvacuum pumps, x-ray
photoelectron spectroscopy, time-of-flisht secondary ion mass spectrometry,

atomic force microscopy, and their applications.

(fineAunitug 3(3-0-6)
(Advanced Polymer Chemistry)

M3sonuUUNadAes MInuANNISmsEnedeiuamdaLUTaA nas
AnuUswadiessTINed wolledlavizeta Anudunudsswinlasaiauazeaudd
nMavingandd wdanssuuariveinszua Ujdsonveswedwed a1adiuude s
Uszgndltuazialuladvaswadwes femvsmedimeilusuing

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.

\ilazan 3(3-0-6)
(Green Chemistry)

winmsveuafiarein Jamdeumaden msduaned Tewusuaranmsues
Ufiomauny walulag@uedl nmﬂ%’auua:mﬂ%'ﬁ“aqmnuﬁmuamamimwmaz
Faqundods

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.
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01403571 mseanuuuluanaldreuiinnadee ‘ 3(3-0-6)

(Computer-aided Molecular Design)

wwAnvaamsasnuuuliianaldneuiusaitis nisshaswuuluiana wdnans
voumliisnauiumeslunsdiastiuy wuidnlunseenuuuet nisesnuuuelag
afisdunud nseenuuuelageidulassaiielusin msussgndlilunisdunuen
wwAnlunseenuuulinananefuelaverdsanindasaiuasddnvsotindvos
Wadles

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 desien, applications in
drug discovery, concepts in molecular polymer design based on structural and

electronic properties of polymers.

01403572 iaflanuzveauda 3(3-0-6)

(Solid State Chemistry)

lasaaiwin nqujdianaseuaivaslany namianiateudulunguj
wouwdauYwawdy piivdndmguiluauiEivaalnin autiniaudven wavaudd
Bauasrosrewds anwihends UAATouailussuvvowdwasuuiiuia nns
Uszgnaldlunside '

Crystal structures, free electron theory of metals, quantum mechanics in
band theory of solids, theoretical backgrounds in electrical properties, rnagnetic
properties, and optical properties of solids, superconductivity, chemical

reactions in solid and surface systems, applications in research.

01403573  ArsatwvutaeaasmItasmaimdedluana 3(3-0-6)

(Biomolecular modelling and simulations)

wwnAnveImIasuuTasasnhasmatadadaluana wdnnisveinis
ainuuudiassarstilinana n1saiauuudaseazaiseengnd wannsveanis
Prasamatadaluana midassmsiuivveduana msdsegndldlussuuvesansin
luana

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

bicmolecular systems.

01403581  Aflvasdsyusl 3(3-0-6)
(Chemistry of Gemstones)
ylauazauiRvesdyudsssund nssviunsuandyuddunme audivng
menm muedl wasdwamesdyud  wissdodmiumsseyriindoud
Types and properties of natural gemstones, production process of

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

01403592 m'iL%Efuu'nm'm‘ia‘l‘amﬁwmmam'ﬂ,ﬁan'ﬁﬁﬁwﬁ 1(1-0-2)
(Writing Scientific Research Articles for Publication)
lassaiveunmddomadinenmans maesouduatuunauise deas
#nsanlunisdenisasiienmsanu nszuTunsaRuuAGTY
Scientific  research  article  structures. Preparing a manuscript.

Considerations when selecting a journal for publication. Publishing process.
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1 wEAsasin dasvleins N 01403631
91158 1. Fabrication of calcium phosphate composite 01403691
.U, (1Al polymer/SLS-stabilized emulsion-based 01403696
winedainuaseand, 2554 bioactive gels and their application for 01403697
Ph.D. (Chemistry) dentine tubule occlusion, 2563 01403698
University of Bristol, U.K.,, 2559 2. Synthesis of calcium phosphate composite 01403699
a'ﬁnﬁi"&'m'mtg organogels by using castor oil and sorbitan
Material science, Spectroscopy, monopalmitate based for dentine occlusion
Biomaterial material, 2562
3. Synthesis of Calcium Phosphate Composite
Organogels by Using Emulsion Method for
Dentine Occlusion Materials, 2561
2 UBANT wadan 111730 01403643 | 01403643
Y 8mAn 519158 1. Electrochemical Biosensor Based on Surface | 01403691 | 01403691
m.u. (inil) Imprinting for Zika Virus Detection in Serum, 01403696 01403696
uwineaauiing, 2525 2562 01403697 | 01403697
M, (Wadawedl) 2. An influenza A virus agslutination test using 01403698 | 01403658
uMTAenduuing, 2527 antibody-like polymers, 2560 01403699 | 01403699
Ph.D. (Chemistry) 3. H5N1 virus plastic antibody based on
University of Leeds, UK, 2543 molecularly imprinted polymers, 2560
awwﬁt'ﬂm‘mm
Molecular Modeling, Motecular
Docking, Virtual Screening, Drug Design
3 wedngwus AsSyad nuidy 01403691 | 01403691
duemansiasd 1. Mechanistic insights into CO, cycloaddition to | 01403696 | 01403696
M. (1pdl) propylene oxide over a single copper atom 01403697 | 01403697
UMTIENdavaunny, 2543 incorporated graphene-based materials: A 01403698 | 01403698
.4 (1adl) theoretical study, 2562 01403699 | 01403699
UM IMENduInEasAans, 2545 2. Mechanistic insights into CO, cycloaddition of
Us.a. (1Al styrene oxide on paddle-wheel metal
uAIvIENABINYRTANaR S, 2549 clusters: a theoretical study, 2562
m'u'lﬁl."émm:g 3. Theoretical investigation on reaction
Computational Chemistry pathways for ethylene epoxidation on Ti-
decorated grapheme, 2561
4. Adding Pieces to the CO/Pt{111) Puzzle: The
Role of Dispersion, 2560
5. Carbon dissolution and segregation in
platinum, 2560

37




ume. 2

'Jua-umaqa Mgy
aeuit AUNUIMITTIYINTS HAUMIITINS
i u"‘lm?“ﬁ(ﬂ"l’ﬁz") B wangms wangas
Foaniu U w.:f. ndsInsAnm Haqth Uiutss
mmmﬁmmm )

4 | uwansumu naiveg iy 01403644 | 01403644
deAanINaTe 1. Natural rubber as a template for making holiow 01403648 | 01403648
.. (1adl) silica spheres and their useas antibacterial agents, | 01403691 01403691

uvnivendefiating, 2545 2562 01403696 | 01403696
4. (1Afl) 2. Enhanced activity, selectivity and stability of a 01403697 01403697
unTiIngdsineasAnans, 2547 CuO-Zn0-Zr0, catalyst by adding graphene oxide 01403698 01403698
Ph.D. (Physical Chemistry) for CO2 hydrogenation to methanol, 2560 01403699 01403699
University of Bordeaux |, France, 2550 3. One step NaBH, reduction of Pt-Ru-Nj catalysts
Us.a. (1ail) on different types of carbon supports for direct
umivendsnunsAtans, 2551 ethanol fuel cells: Synthesis and characterization,
Ay 2560
Physical Chemistry, Electrochemistry, 4. Optimization of metal atomic ratio of PdxRuyNiz
Nanoscience and Nanotechnology on carbon support for ethanol-oxidation, 2560

5 | wwdgies doundend e 01403621 | 01403621
219158 1. One-Pot Synthesis of Dibenzolb floxepines and 01403622 01403622
m.u. (ail) Total Synthesis of Bauhinoxepinic, 2564 01403624 01403624

uvTIvendusTINmany, 2551 2. Synthesis and anticancer activity evaluation of 01403691 | 01403691
U1.0. (1ail) benzo[6, TJoxepino[3,2-b]pyridine derivatives, 01403696 01403696
umivgdunuaseans, 2557 2563 01403697 | 01403697
mm'ﬁﬁ'mmm 3. A new approach to asymmetric synthesis of (-)- 01403698 01403698
Organic Synthesis epiquinamide from D-glucose, 2562 01403699 | 01403699
4. One-pot synthesis of substituted indolo[1,2-
alquinclines uhder transition-metal-free
conditions, 2561

6 wenId asiing NI 01403643 | 01403643
HH8AAnT19158 L. An experimental and theoretical study of 01403691 01403691
m.u. (adl) molecularly imprinted electrode based on 01403696 01403696

v Ineduvauwiy, 2541 methyl methacrylate polymer for pesticide 01403697 | 01403697
. (i) detection, 2563 01403698 | 01403698
uivendeineasmans, 2546 2. DFT/TD-DFT investigation on the photoinduced 01403699 | 01403699
Us.9. (1adl) electron transfer of diruthenium and viologen
wivendaneasanans, 2550 complexes, 2563
awtﬁt'ﬁmmmu 3. Ageregation-induced emission enhancement
Computational Chemistry, Physical (AIEE) of N,N'-Bis(Salicylidene)-p-
Chemistry Phenylenediamine Schiff base: Synthesis,
photophysical properties and its DFT studies,
2562
4. Photophysical properties for excited-state
intramolecular proton transfer (ESIPT) reaction of
N-salicylidene-c-aminophenol: Experimental and
DFT based approaches, 2562
5. Selective electrochemical determination of
casein based on magnetic molecularly imprinted
nanoparticles, 2562
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7 uNanduImIIM fmesay nuidy 01403691 | 01403691
Hrwemansiansd 1. Crystal structure of 3-methoxy-4-[2-(thaizol-2- | 01403696 | 01403696
m.u. (1ad) yldiazen-1-ylJaniline menohydrate, 2562 01403697 | 01403697
UIAIVENAaInERIAIERS, 2545 2. 5-Methyl-1,3-phenylene bis[5- 01403698 | 01403698
M. (1Ad) (dimethylamino)-naphthalene-1-sulfonate]: 01403699 | 01403699
WIS EINYASANARS, 2548 crystal structure and DFT calculations, 2562
Ui.a. (vAdl) 3. Synthesis of Encapsulated Zn(8-
WMTIgNdasnEasAand, 2553 hydroxyquinoline), (H,0); in the Pore of
E‘H‘II’I':'"IL%H'J‘J'HQ BioMOF1for Sensing Dissolved Oxygen in
wiiadlundd Water, 2561
8 sty uuen* 3y 01403691 | 01403691
N:'tfwﬁ'lam'ﬂmisf L. Dinuclear aluminum complexes bearing 01403696 | 01403696
m.u. (afl) esidaudusuass methylene-bridged phenoxy-imine ligands 01403697 | 01403697
uminendoinynsaans, 2543 and their application in the ring-opening 01403698 | 01403698
V5.0, (tAid) polymerization of rac-lactide, 2563 01603699 | 01403699
um‘iwmﬁﬂmﬂm‘imawi 2548 2. Aluminium complexes containing
Ph.D. (Physical Chemistry) salicylbenzothiazole ligands and their
University of Bordeaux I, France, 2548 application in the ring-opening polymerisation
ﬁ‘]'iJ’W':‘Ju"éEJ’.I'HTfu of rac-lactide and epsilon-caprolactone, 2560
Computer Modeling Simulation 3. ADFT study of the ring-opening
polymerization mechanism of L-lactide and
epsilen-caprolactone using aluminium salen-
type initiators: Towards an understanding of
their reactivities in homo- and
copolymerization, 2560
9 URBATUR nwdiiia Fabtould 01403622 | 01403622
HU8fani1Rsl 1. DFT/TD-DFT investigation on the 01403624 | 01403624
M.u. (1A o photoinduced electron transfer of 01403691 | 01403691
W?ﬁﬂ:;g;muwnwmaa, 2554 diruthenium and viologen complexes, 2563 01403696 | 01403696
ansaluming1ds, 2546 2. Exdito-repellency Activity of Andrographis 01403697 | 01403697
m.a, (Al . paniculata (Lamiales: Acanthaceae) Against 01403698 | 01403698
mj:;}g’;;ﬁ;vvmmﬁﬂ' 2550 Colonized Mosquitoes, 2562 01403699 | 01403699
Organic Synthesis, Cosmetic Chemistry 3. Inclusion complexes and photostability of UV
filters and curcumin with beta-cyclodextrin
polymers: effect on cross-linkers, 2561
4. Study of Colloidal Suspensions of Silicon
Nanoparticles: Effect of Surface Oxidation on
the Photoluminescence Property, 2560
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