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277653

277654

277655

256792

256793

256794

256795

256796
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NTIATIZALATIATITIAIUIN
Computational Structure Analysis
NGUARAATIZI
WINATEAUsEynAdmsuITy
Applied Analytical Chemistry for Research
nfAundeunasnsinseitafiv
Environmental of Chemistry and Pollutant Analysis
shieriAfetugamaniiingey
Advanced Research Topics in Analytical Chemistry
NGULANYAEMNTTY

L%Wﬁﬂ%ﬁﬂﬁ%uqq

Advanced Physical Ceramics

Tanpoulnds

Composite Materials

s iATIzTanieiui

Material Surface Analysis
Mandnediwoidugs

Advanced Polymer Physics
shiermiAfotugmnaeiies

Advanced Research Topics in Polymer
shiermiAfedugemalans

Advanced Research Topics in Metal
ﬁaﬁﬁamu%’a%ugjwm%ﬂﬁﬂﬁ

Advanced Research Topics in Ceramics
a a 4 o
V. INYIUNUD MUY 36

LTNUS 1 wuu 2.1
Dissertation 1, Type 2.1
NLTNUS 2 wuu 2.1
Dissertation 2, Type 2.1
WLTNUS 3 wuu 2.1
Dissertation 3, Type 2.1
NLTNUS 4 wuu 2.1
Dissertation 4, Type 2.1
NLTNUS 5 Wuu 2.1
Dissertation 5, Type 2.1

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

“uenn

3 BUILNA

6 NUIBNA

9 UUIYAR

9 UILNA

9 UUILAA
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A. AvUsaulitundaeia 31U 3 nienn

256691  duuun 1 1(0-2-1)
Seminar 1

256692  duuun 2 1(0-2-1)
Seminar 2

256693  duuun 3 1(0-2-1)

Seminar 3



256552

256564

256661

256663

256522

256524

256528

256529

256571

256572

256574

256575

256576

256577

18

3.1.3.3 1A59a3anangAsUuY 2.2

IUWULAA FAWAFDANANGAT  ITUIY 72 vidoefin

n. 9745187391 (course work) U lidesndn 24 wilein

1. A1U9AU 12 vwuwha
MTIATIEAlATES ez auURNIuAll 3(2-2-5)

Structural and Chemical Property Analysis

wAlANISRIsNTaLEURUITYAUATY 3(2-2-5)
Techniques in Original Research Proposal Preparation

WINNTIUNLAL 3(2-2-5)
Innovation in Chemistry

mia\muuazmmLﬂuﬁgﬂizﬂaumiﬁm%ﬁfﬂmﬁ 3(2-2-5)

Investment and Entrepreneuship for Chemists

2. s1e3vaanlatioendn 12 “uenn
TdenseulusesdvdelUdnsesedvseautiudinfnwfine1taelagnnuiugey
1949191587 N AN TN SUTEIMaNans Liveendt 6 wizedn

GHIGHRINE

R ERIGAT G R 3(2-2-5)
Physical Organic Chemistry

NAN A INFTTUYIPLAZNTAUATIZN 3(2-2-5)
Natural Products and Synthesis

nsuszynellaeunsudtuludunsddunsien 3(2-2-5)
Applications of Transition Metals in Organic Synthesis

LAiTIBUNTE 3(2-2-5)
Bioorganic Chemistry

Witolagiumaniidunsd 3(2-2-5)
Current Topics in Organic Chemistry

\niloyyadasziugaesasussnouduniaag 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds
NITRUATIZAUUUDANLAT 3(2-2-5)
Asymmetric Synthesis

N15OBNKUUKAEHRILIEN 3(2-2-5)
Drug design and Development

nsldusglesinningiunaniidunsd 3(2-2-5)
Utilization of Organic Material

nsssiseeiilagnalnnisdininiasiaiiazenn 3(2-2-5)

Biocatalysis and Green Chemistry



256621

256622

256623

256624

256662

256533

256534

256538

256539

256563

256633

256634

256635

256636

256542

256543

256544

256545
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LATIYRINENTUINTTTUY R
Natural Products Chemistry
wilvesanserlsundnuulasiuanauazansyuslaana

Chemistry of Aromatic Macromolecule and Supramolecule

nalnUfAseuafiduridtuas

Advanced Organic Reaction Mechanism
shiermiAfotugimaniidunie

Advanced Research Topics in Organic Chemistry
LASNANY

Energy Chemistry

nauAlialiunsy
wnillavesAuduiugaaznmsmiendnunl
Advanced Coordination Chemistry and Identification
wilofiunadanuzueuds

Solid State Inorganic Chemistry
Wtalagtumamiiofiunid

Current Topics in Inorganic Chemistry
N3eENMLTILULANA

Molecular Imaging
wiloasunluwriadnuasdusau)izen
Organometallic Chemistry and Catalysts
\neslosziuluiana

Molecular-Scale Devices

\AHIYDITINNEGN LN

Chemistry of F-block Elements
wiallanessdenddmsvansusenaustiunig
X-ray Techniques for Inorganic Compounds
shienuitedugmaniiodunie

Advanced Research Topics in Inorganic Chemistry
nauLANgINEnd

i 3sTENATugs

Advanced Physical Chemistry
wilmausiuuazlasiassluang

Quantum Chemistry and Molecular Structure
gauvnarIanSLAL

Chemical Thermodynamics

JaunafIansLAdl

Chemical Kinetics

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256547

256548

256549

256562

256641

256642

256643

256644

256554

256555

256556

256557

256558

256581

256582

256585

256651

256654

20

wnilneaassiuasiiui

Colloid and Surface Chemistry
telagiumaniligei@nd

Current Topics in Physical Chemistry
Lﬂﬁﬂ’l&lﬂ’lWL%ﬂLLﬁﬂ‘a’quﬂ

Advanced Physical Photochemistry
wiluwmaluladuagnsussyndldiuianeans
Nanotechnology and Material Science Applications
Wgeaisaud anlasalny

Fluorescence Spectroscopy

wilBeEndvosuauds

Physical Chemistry of Solids
dianaseululasalnUlued

Electron Microscopy in Chemistry
NTIATIZALATIATINTIAIUIN

Computational Structure Analysis

NGUARAATIZI

wiAasgiidalni

Electroanalytical Chemistry
Witelagiumaniitiasiey

Current Topics in Analytical Chemistry
wnaflanmanadaaninsalndtugs

Advanced Instrumentation for Spectroscopy Techniques
wmafianeSenwaznIsuenasiIegiionSeszimaed
Sample Preparations and Separation Techniques for
Chemical Analysis

Tasanlnnafidugs

Advanced Chromatography
MTplananIznIuAIATIZH

Selected Topics in Analytical Chemistry
winsginadanandey

Environmental Analytical Chemistry
anRdnIuIAIILATIZA

Statistics for Analytical Chemistry
WwinATEAUssgnddmsuanidy

Applied Analytical Chemistry for Research
nfiFwndeunasnsiassitaiiv

Environmental of Chemistry and Pollutant Analysis

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



256655

277517

277518

277521

277522

277531

277532

277543

277551

277552

277553

277554

277555

277556

277561

277562

277571

277572
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shiermiafotugamaunifinme
Advanced Research Topics in Analytical Chemistry
nauLANaNFINNITY
vhdeiestlagtumaatignanvngsy
Current Topics in Industrial Chemistry
UfURnsigadanuasianvvesian
Material Characterization laboratory
wsAndanugveauds

Solid State of Ceramics
NITUIUNINARLTITNE

Ceramic Processing

Tanlave

Metallic Materials
lassaiaiazmesiulaundindvesanlans

Structure and Thermodynamics of Metallic Materials

mﬁmms*‘umlﬁmt,amfﬁLﬁﬂiuqmammiu
Waste and Wastewater Management in Industry
LB UVTvRINOANOT

Organic Chemistry of Polymer
Wandwodiues

Polymer Physics
weluladnszuaunstugunandasimedies
Polymer Processing Technology
wialulagens

Rubber Technology

noRloTNaNLaY IanTIUTENOU
Polymer Blends and Composites
nsdanszinediuestugs

Advanced Polymer Synthesis
anamnssutinsideunasUlnsiedl
Petroleum and Petrochemical Industry
AU ATE AL NTEUIUNTLIUGATEN
Catalyst and Catalytic Processes
TARTINN

Biomaterials

ulumalulad

Nanotechnology

3(2-2-5)

3(3-0-6)

2(0-4-2)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)



277621

277622

277651

277652

277653

277654

277655

256891

256892

256893

256894

256895

256896

256691

256692

256693

256694

s ainWEndTugs

Advanced Physical Ceramics

Tanpoulndn

Composite Materials
s TanLdaiiug
Material Surface Analysis
Mandnediuoidugs

Advanced Polymer Physics
WoITeTuganInefiues

22

Advanced Research Topics in Polymer

WidonuIdedugamislany

Advanced Research Topics in Metal

WUoWITeTugmInesing

Advanced Research Topics in Ceramics

9. NPINUS
WUINUS 1 WU 2.2
Dissertation 1, Type 2.2
NLTNUS 2 WU 2.2
Dissertation 2, Type 2.2
NTNUS 3 WU 2.2
Dissertation 3, Type 2.2
WINUS 4 wuu 2.2
Dissertation 4, Type 2.2
NLTNUS 5 Wuu 2.2
Dissertation 5, Type 2.2
NLTNUS 6 WUU 2.2
Dissertation 6, Type 2.2

A. Avvsauldtuniaein
duaun 1
Seminar 1
dunun 2
Seminar 2
duuun 3
Seminar 3
duuun 4

Seminar 4

laidaendn

laidaandn

48

7

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

“uenn

6 NUIYAR

6 BUILNR

9 UUILAR

9 UUIYAR

9 UUILAR

9 UUILAR

“uenn

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)
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256511  seleuddisenmnainenmanshasinalulad 3(3-0-6)

Research Methodology in Science and Technology
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3.1.4 WAAIWAUNISANE
3.1.4.1 WRUNISANEIMUU 1.1

YO 1

2ee

ANANISANYIAY
256695  ANeTWUS 1 wuu 1.1 6 KUBAR
Dissertation 1, Type 1.1
256691  duuun 1 (Wivdumidiedin) 1(0-2-1)

Seminar 1 (non-credit)

59U 6 28nn
=
n1AnNTsANEIUane
256696  AINGINNUS 2 Uy 1.1 6 BUILNR
Dissertation 2, Type 1.1

594 6 AUWNA

PUUN 2

= 1%

AIANISANWINY

256697  INGIRNUS 3 wUU 1.1 9 IR

Dissertation 3, Type 1.1
256692  dunw 2 (ldduniiein) 1(0-2-1)
Seminar 2 (non-credit)

59U 9 BUIBNA

aan1sAnwIUane
256698  ANgHnus 4 wuu 1.1 9 Wuwhin
Dissertation 4, Type 1.1
59U 9 wuq8nA
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FuT 3
AANTSANYIAY
256699  ANYIUNUS 5 wuu 1.1 9 UUBAR
Dissertation 5, Type 1.1
256693 dunun 3 (Livdumidiein) 1(0-2-1)
Seminar 3 (non-credit)
39 9 %8N
aansAneUae
256791  Ng1fnus 6 wuu 1.1 9 Muwhin

Dissertation 6, Type 1.1

593 9 BUWNA
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3.1.4.2 WHUNISANWILUU 2.1

2XX6XX

2XX6XX

256691

256661

256663

256792

256692

256793

256794

U 1
ANANISANYIAY
A den
Elective Course
A den
Elective Course
duuwn 1 (lidumieia)
Seminar 1 (non-credit)
37
aamsaneUane

WINNITUNIWAL

Innovation in Chemistry
nsamuwazanuluiUszneunsdmsutined
Investment and Entrepreneuship for Chemists
nenlinus 1 wuu 2.1

Dissertation 1, Type 2.1

594
U
ANANISANA:
dunwn 2 (lidumiein)
Seminar 2 (non-credit)
WLTNUS 2 wuu 2.1
Dissertation 2, Type 2.1
594
aan1sAnwIUane
WLTNUS 3 wuu 2.1
Dissertation 3, Type 2.1
594

3(X-X-X)

3(X-X-X)

1(0-2-1)

6 AUBNA

3(2-2-5)

3(2-2-5)

3 UUIYAR

9 BUWNA

1(0-2-1)

6 BUIBNA

6 BUBNA

9 UUIYAR

9 BUBNA
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Qe

YUUN
AANTSANEA
256693  dunun 3 (ldtduniaein) 1(0-2-1)
Seminar 3 (non-credit)
256795  ANHWUS 4 wuu 2.1 9 NUILAR
Dissertation 4, Type 2.1
39 9 %8N
aan1sAnwIUane
256796  ANHINUS 5 Wuu 2.1 9 Muwhin

Dissertation 5, Type 2.1
574 9 wiqein
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3.1.4.3 WHUNISANWILUY 2.2

U 1
ANANSANEIAY

256511  suileuinidemainemansuazimalulad (lidumiiein) 3(3-0-6)
Research Methodology in Science and Technology (non-credit)

256552  MTATIERlATEssavauURnLAll 3(2-2-5)
Structural and Chemical Property Analysis

256691  dunwn 1 (ltuniavin) 1(0-2-1)
Seminar 1 (non-credit)

2XXXXX  Aviaen 3(X-X-X)
Elective Course

2XXXXX  AvLaen 3(X-X-X)
Elective Course

59 9 wiwnn
aamsAneUae

256564  WALANTRSENTOLEUDNUITEAUATY 3(2-2-5)
Techniques in Original Research Proposal Preparation

256663  msasuwazanuluiUsznounsdmsutined 3(2-2-5)
Investment and Entrepreneuship for Chemists

2XXXXX v aen 3(X-X-X)
Elective Course

2XXXXX  AvLaen 3(X-X-X)

Elective Course

59U 12 #UBNA



256661

256692

256891

256892

256693

256893

256894
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U7 2
AANTSANYIAY

winnssunuad
Innovation in Chemistry
duuw 2 (bivdumieie)
Seminar 2 (non-credit)
WTNUS 1 WU 2.2
Dissertation 1, Type 2.2

594

aamsAne1Uane

WUINUS 2 WU 2.2
Dissertation 2, Type 2.2

594

Ful4 3
AANSANEIAY

dunun 3 (luduniaenn)
Seminar 3 (non-credit)
WUINUS 3 WU 2.2
Dissertation 3, Type 2.2

594

aan1sAnwIUane

WUINUS 4 wuu 2.2
Dissertation 4, Type 2.2

394

3(2-2-5)

1(0-2-1)

6 BUILNR

9 "28nn

6 NUIYAR

6 AUWNA

1(0-2-1)

9 UUIYAR

9 BUWNA

9 UUIYAR

9 BUIBNA
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Qe

Futn
AANTSANEA
256694  dunwn 4 (ldtduniaein) 1(0-2-1)
Seminar 4 (non-credit)
256895  ANYIUNUS 5 LUU 2.2 9 NUILAR
Dissertation 5, Type 2.2
39 9 %8N
aan1sAnwIUane
256896  ANYITANUS 6 LUU 2.2 9 Wwin

Dissertation 6, Type 2.2
574 9 wiqefin
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3.1.5. A195uU18918IU
256511 s2lgulsINeNINAaasuazinalulag
Research Methodology in Science and Technology
AUNLNY FNBUE LazlUIMNIEN15IT8 NTEUIUNITIAY UTELAnNnIsIde n1g
Anualannside duds wazaungiunisinusiusiudeya adfdmsunisimszidoya
maall NIe1ukareAUTIENaNIATE AT luNsATEUTEIMA warTBunTIde
nsUszliun$Ide nMsiwadtululd tazasserussainide welalsn1s3deanIen1ew 1
Wemansuazinalulad
Meaning, characteristic and research goal, type and research process,
variables and hypothesis, collecting data, statistics for data analysis in chemistry,
reading and discussion on recent publications in international journals, research
writing evaluation and its application, ethics of researcher, proper techniques of

research methodology in science and technology

256522 LABUNIHTINENH
Physical Organic Chemistry

fiusziadl nguiluiagaisoesdiia swazideafefuuiisomdunidiniiuaz
nalnnsiaufizen anuduiusveddassadduauiedhlunisiinu]ise) Snsnaveasia
Wavansuazdvsnavedlelelny UfAseunuiwuuiaedlefidn UiAsenisidunuulnans
Ufisen1sindn Uisewneslenin Ujiseveseyyadase UfAzelua

Chemical bonding, molecular orbital theory, description of organic reaction
and mechanism, correlation of structure with reactivity, solvent effect and isotope
effect, nucleophilic substitution reactions, polar addition reactions, elimination

reactions, pericyclic reactions, radical reactions and photochemical reactions

256524 HAAS IS TINYIRLALNITRUATIZI
Natural Products and Synthesis
N33 MUNYTELANVBIATHEN T UNTITUUA ANudENTUsINLITaavemy et

s
a a

A199) AUAIINIDI1IVBIENTNANA UITITUYIR TINTINITUENEITIAUIANDUAZNIINTIVEDU

9
o w

Tnseadlneldauninsaln? nsduasiziasusenousssuyfndifyuieiia was
anuduiusuaslassadafuniseangnivnsdanm Tnsuiullgmivessuidoadotagoud
waula

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

3(3-0-6)

3(2-2-5)

3(2-2-5)
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256528 n1sussendldlansunsudtuluduniddunsnzi
Applications of Transition Metals in Organic Synthesis

nsldlansunsugtuludunsgdunsiert Inaulgiseinisldasusenouiiedou
yoslansunsuddulunznzdadlunisadreiussseniteansuasuduaisveu Yfasen
gandadu Iandu uaznsuszendldlunisgnamvnssualidunsizy

Concepts for the use of transition metal complexes as catalysts in organic
synthesis emphasizing the transition metal-catalyzed reactions for the formation of
carbon-carbon bonds, oxidations-reductions, and their applications in industrial fine

chemical synthesis

256529 WARTDUNIE
Bioorganic Chemistry

UNLAEITULALTIBUNTS 1ATIa319909A LB UL LAY DITLAULD N1TAUATIZINA
a a = ¢ a ) ¢ ~ a = ¢ a
I muesiinate e Nnulusssuw1d n1sdawasiziniuaiivesianate mennulusssuwid
AsFNATIZENIBATvesiinala inaNiln1susuasulassase nalnnisiiaiuselaaus
sensdduenazluanavuiaan mulnduazlushiu lassadaufifveandlng n1s
[ I3 I3 [ [ 6 a aa a (v I3 a I3
duaszindlnauuignirvewds mdlnadandsnwedn n1sduasizinmaeiivasndlng
Trasnuads n1sunlulduselewd welalunisiesizinuinsiinddnuadalasfdue

Introduction to bioorganic chemistry, structure of DNA and RNA,
biosynthesis of natural nucleotides, chemical syntheses of natural nucleotides,
chemical syntheses of modified nucleotides, covalent bonding of DNA and small
molecules, peptides and proteins, three-dimension structure of peptide, solid phase
peptide synthesis, peptide nucleic acids, chemical syntheses of peptide nucleic acids

and applications, analytical techniques for DNA and peptide nucleic acids

256533 Lﬂﬁiﬂ%%ﬁLu%'u%’guqmazn'lsmtané'nwi
Advanced Coordination Chemistry and Identification

nouvoaiussluasusenoulaoesiudy  nquauiundn  voufoesivaluana
awoslowndl N1sfin¥IvRauNamansLazauvnamans n1sesuienalnuasufisemiand
pluvsduiln  nlilAeesAiluduveastiluena  Msnendnualvesasetiunsdiie
wadaduadesuunuinslaluudadnlnsalnl  idnaseuatusiowuud  dunsisaan
nsalnd  swnuauninsalnd leadnliaunuuysiasiaiaidiond

Theories of bonding in coordination compounds, crystal field theory,
molecular orbital theory, stereochemistry, kinetic and thermodynamic studies,
elucidation of some inorganic reactions and mechanisms, coordination chemistry of
biomolecules, identification of inorganic compounds using nuclear magnetic
resonance spectroscopy, electron spin resonance, infrared spectroscopy, raman

spectroscopy, cyclic voltammetry and X-ray techniques

3(2-2-5)

3(2-2-5)

3(2-2-5)
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256534 nilatunsdannusvacuds
Solid State Inorganic Chemistry
Asdaumszviveswdeaidunsd Wussindluaniusvowds dnuvasvasiinilngn
audBvesnenmuazynaedl waznsiluldnuiiietes
Synthesis of inorganic solids, chemical bonding in solids, characteristic of

lattice defects, physical and chemical properties, and their applications

256538 Wadalagiumaniiotiunid
Current Topics in Inorganic Chemistry
nsduasigiuazinatialagg neiuadeiunid saudansinlulssendld was
nseenuuuIsMngiiiellunnsise
New syntheses and techniques in inorganic chemistry including the

applications and the method development for researches

256539 QU ER RGN MGG
Molecular Imaging

aa a

weafianisanenmdldlunansunmduasnadiinevessad (Suensle 797 Loa
W BT7 Wavesivalwud dans191i1) NMTduasiiazn1siaaeuveauURiiwesininly
WMALARIG9)

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

the various techniques

256542 i TiBeHAndtug
Advanced Physical Chemistry

nguingy nsiAafusy nguiiugiuwasufAsenitowus vquiuendindu
ABLLINANG wazNguiin15vu nguiaatvesuia Wlaaidl uanddawazouled wesly
laundindunnia augafiisadosfuufatanarluaisazaisads mméfuuazqmugﬁﬁ
Aedeafunsdeuuladlussuy aunsedulesiages FBmemeiudunazitibiedu

Group theory, bonding, theory of elementary and heterogeneous reactions,
activated complex theory, and collision theory, gas kinetic, photochemistry, catalysis,
and enzyme reactions, a rigorous presentation of classical thermodynamics, equilibria
involving real gases and real solution, systems involving intensive variables pressure
and temperature, discussion of Schrodinger wave equations, solutions to simple

model systems, perturbation and variation methods

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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256543 wniiadauduuazlaseaiisluana
Quantum Chemistry and Molecular Structure

namansmeuduiugiuvenaiiareudy  danadleweomimes flefdulenu
Alewnu uazannsaduveslysiaedly 1 73 naedeuiivuusniluia Tuwuddamves
lalasiausrnou BINoLMalUTuLazIsIIeseTU BaAnsoualu wazlassaieznouusg
gidou lassasanediaaivsiiavasluanalalasiou uazlossumiouluianalalasiau diny
fiadiu wudy nguiluanaiseedva nguiiussiiaud waviswndneudawnuila

Basic quantum mechanics as a foundation for quantum chemistry, postulate
operators,  Eigenfunctions, Eigenvalues, and Schrodinger wave equations,
one-dimensional problems including the harmonic oscillator, angular momentum of
hydrogen atom, perturbation and variation methods, electron spin, and helium
atom structure, electronic structure of hydrogen molecule and ion molecules-like,
methane, ethylene, benzene, etc, molecular orbital theory, valence bond theory,

and self-consistent field methods

256544 QaUUNAAEASLAL
Chemical Thermodynamics
gruvmamaniluvatu guvmamandliada wulnsl uasngded 3 nsdam
s awnlnsalnd Faferdesiufine augaiedl wazausiule
Classical thermodynamics, statistical thermodynamics, entropy and the third
law, statistical-spectroscopic calculation of thermodynamic function of gases,

chemical equilibria and vapor pressure

256545 aunwaAansLAll
Chemical Kinetics
LPRIAUNAFAIERNTLUTEUULNNUTVDIVOUNAILAL Y Uﬁﬁ%mﬁugm Ufnsen
anle arUfisemuudu sesnsifauiatelussuuiisius
Chemical kinetics in homogeneous liquid and gaseous systems, elementary
reactions, chain reactions, and other reactions, reaction rates in heterogeneous

systems

256547 ANADARDYALATNUR
Colloid and Surface Chemistry
al 3 ddy a L4 3 U dy a
LALADAADYA LANNUNT Uiﬂﬂgmiﬁuﬁ]auwamammﬂmﬂw N1INAYUUUNUN
A7 NIUTEENAYBINTLUIUNIITIONUS
Colloid  chemistry, surface chemistry, electrokinetic phenomena,

adsorption at different interfaces and application of heterogeneous catalysis

3(2-2-5)

3(2-2-5)
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256548 Wadatagiunianiivgenldnd
Current Topics in Physical Chemistry
wadn wiesdls wariinshaseilng 9 meiweiiBafidnd saudanisinly
Usggndld uazniseenuuuIBmsiesgiiieltlunside
Current techniques, instruments and methods in physical chemistry

including the applications and the method development for research

256549 infimenimdauaduge
Advanced Physical Photochemistry

wannsaanauuaed/AdidauaslnlngliuawudaiUninsalal nszuIumMIaIem
nauvedluanaluaniznsziu 5ﬂwmzﬂﬂsﬂﬁuaﬁﬂﬁazﬁuﬁazmwmmmumwiwq Ha
‘UENﬂ’]iLﬁ@Lgﬂlsﬁl,ll’eJ%/LSﬂ%LWﬁﬂ%ﬁi@ﬂi%U’JUﬂﬁiﬂﬂﬁJLLEN NAUBIRYINAYAIUABNIZUIUNITANY
uas vdnMsazmAtANTTIAN1TAeuaLUUAN IEAsTILazLUUT U DA n1sUszenaldin
Tngfwamudaninsalnflummidedugeiifetosiulanavesansotunis  ansdunid
LaTWOAWDS

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

and polymers

256552 NM5LATIZRIATIESuazaUUANaLAT]
Structural and Chemical Property Analysis

wadiasng Mdlunsinnzilasademaaiivazausiveans wu Tuades
wunsuAnislakuud waaUninsues Wgeasaudaiuninsalny maleaseisigmnaila
ASREIUULAEMINTE e EEnduarTanseu MslnssisiUstneuLazn1s AT
Tuseiuiufiafemaiagadinsed wu avelnsalnfuuunsyarendsny ganssa
BLANATOULUUADINTIA WazdewrIU 9ansIAULSIDAaY

Various techniques for analysis of chemical structure and properties;
nuclear magnetic resonance, mass spectrometry, fluorescent spectroscopy, X-ray and
neutron diffraction and scattering, chemical composition and surface analysis; energy-
dispersive X-ray spectroscopy, scanning and transmission electron microscopy, atomic

force microscopy

3(2-2-5)
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256554 ARIATIZATILNH
Electroanalytical Chemistry

yguiitugomuniinmeiddii Wy Tnnudlowsd luleduwes eoudnlnw
m3  BlaAlasnI Tuns gasuiun’ nailsns il launuwaIuazuauilalsiuns waznis
Uszgndldlusumngg 1wy inwnsmans dunndey aadninel 0113 gramnIsuLasLady
e 1Judu

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

applications

256555 Wadalagiumaaiiinsien
Current Topics in Analytical Chemistry
a A A aa a s o o % aa ¢ = °
MAUA LAIBIND LLaZITNITILAIIEHENNUENY NIATULANILAIISK ’i'JlIiNﬂ’]i‘LﬂvLU
Usegndld wazniseaniuuIsnsinseiiveldlunside
Modern and current techniques, instrumentation, and methods in analytical

chemistry including the applications and the method development of future research

256556 inasflomanaiiasuninsalnTdugs
Advanced Instrumentation for Spectroscopy Techniques

ndnnstugaarnisUszgndliiadosdomsaningalndengg wu mstanisdos
was Lenusdngeasawudauninsues lalasdnueistussnauinueurenduaunlns
73 evpoulinngestsawudauninaue’ lulasdnatauiuazdudnivddnianatan
pzmouiindlatuanlniun’ Busarinddnianatau-uuaaUninsues wazn1sussendlyd

Advanced principles and applications of instrumentation in spectroscopic
techniques such as luminescence, x-ray fluorescence spectrometry, hydride
generation atomic absorption spectrometry, atomic fluorescence spectrometry,
microwave plasma and inductively coupled plasma atomic emission spectrometry,

inductively coupled plasma-mass spectrometry and their applications

3(2-2-5)

3(2-2-5)
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256557 L‘Vlﬂﬁﬂﬂ’]'im%ﬂ&lLLﬁ%ﬂ’]iLLEJﬂﬁ’liéll’Jafj’l\‘iLﬁ@ﬂ’]’iaLﬂ’iﬂS‘V‘I‘VI’NLﬂﬁ
Sample Preparations and Separation Techniques for Chemical
Analysis
‘ViéjﬂmiLLaBmi‘USSQﬂﬁ]ﬁﬁ%‘l&qwa%%ﬂﬁﬂmimgﬂmLLﬁSﬂ’]iLLSJﬂﬁ’]iﬁ’J@EJ"N nstee
ansetesemaluladfiviuate wu nsldanseivie lulasinvaglunistos nsuen
ansfiaulasenainansiegiaty nmsatadiomavesudomie nmsatadomaveudesedu
llas  msadnmedsyuileinsinaanadn
Advanced principles and applications of sample pretreatment, and
separation techniques prior to chemical analysis using modern digestion techniques
e. ¢. ultrasound-assisted extraction, microwave-assisted extraction and analyte
separation from the sample matrices such as solid phase extraction, solid phase

microextraction and supercritical fluid extraction

256558 Tasunlnnsfituge
Advanced Chromatography

i/iéjﬂﬂﬁLLa3ﬂ73ﬂi$§ﬂﬁ1%%‘liéjﬂ%@%%ﬂﬁﬂmiLm%EJZJLLﬁ%ﬂﬂiLLﬁJﬂﬁﬁﬁ’JaﬁjN n389Y
anseteemaluladfiviuate wu n1sldansenivie lulasingaslunistes nisuwen
ansitaulasenanansietiady nsatnmewarewdade nsadademavaudesedu
lulas msariamelsyuilesasineariaan

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

chromatography, ion chromatography and their applications

256562 wlumalulaguasnisuszand lgiudanaans
Nanotechnology and Material Science Applications

inilvesansUszneviitlassainssziuuly dadouazmseioniaguilulasldims
il autR nsrsamdnuuziang wernsussgndveddiianaiiilasiaianuusingg
aunAlusgAuLIly Mseiseseauunly

Chemistry of compounds with nano-scale structures, chemical strategy and
factors contribute to preparation of nanomaterials, properties, characterizations and
chemical applications of the molecular architectural structures such as nanoparticles,
nanocatalyst

3(2-2-5)
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256563 wliaasunlulaviadnuazALssu]isen
Organometallic Chemistry and Catalysts

815U52N0U0a LNl UNTIaANTBIE I NN NUALE 1NN TUTTY UseLn N15n3e
nsigadendnualduseaufisen maswaznalnnsiinufisen wasn1sussendldlaedy
Jaymuazaidedagiu

Organometallic compounds of main-group and transition elements,
categories, preparations and characterization of catalysts, catalysis and reaction
mechanisms and their applications with emphasis on problems of current research

topics

256564 walan1sinssudatduauIveduatu
Techniques in Original Research Proposal Preparation
Aupfuasdinseianddemaaiifiinug fuaseraddeduatumaniluide
fiaula diauermAduduatuddvinig
Search and analyze previous researches in chemistry, develop original
research proposal in interested chemistry topics, present original academic research

proposal

256571 wadalaguuniaaiidunsd
Current Topics in Organic Chemistry
wdeiiuatieniuafidunid Tnewunsduair@nwinszuiunisuagisnisil
sudamstluuszendly wagn1seenwuuiznsieTe
Recent topics in the field of organic chemistry with an emphasis on novel
procedures and process, including the applications and the method development of

future research

256572 infioyyadasziugevasansUsznauduvidiad
Advanced Free Radical Chemistry in Organic Compounds
Umﬁﬁﬁmﬁuawzﬂaﬁaiz ANULADYTVRIRYYaTATY audRv1antgnImkarniIual
yeseyyadasy madsuremyileddu UFAteimseduvaweduanausida nsiaidues
Twanausida MsUaameluluanaveusida uazUfAzensiivseninsluanausida
General aspect of free radical, stability of free radical, physical and
chemical property of free radical, functional groups conversion, radical coupling
reactions, radical reduction, intramolecular radical cyclization, intermolecular radical

addition reactions

3(2-2-5)
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256574 ATEUATIALUUDHNUINT
Asymmetric Synthesis
awoslelnlivasansusenouasuau aauunsvadliana awastandluufiizen
N13FATIEN N15AIVANUATEIVTANITABNATTAWDTLE LaTAIINTINIBLAILIELNDT e
nsdanTeuveaninsigldlansiavansuseneudunsd YAt sUniauagnisaivay
Alwoile
Stereochemistry of organic compounds, asymmetry of molecules,
stereochemistry in organic synthesis, stereoselective and stereospecific syntheses,
asymmetric synthesis catalyzed by metal and organic compounds, stereocontrol and

ring formation

256575 N1509NUUULAZWAILIYT
Drug Design and Development

NILUIUNITAUNULAEARIUIAIL wyjﬁqﬁ%’uﬁﬁﬁ@ﬁ n150ONYNTIFIBT N3
aaﬂLL‘UULLazU%‘ULﬂﬁauwyjﬁaﬁ%’umaqiuLaqamtﬁamiaaﬂqwéﬁﬁﬁfu nseRALULUTEMSLile
duamzianseuiusuesemieuiuluuiinamnn uagnseAumssmAdelutagtuilieites
AuLALNIgEN

Drug discovery and development process, pharmacophore, chemical
structure modification for activity and property improvement, combinatorial
chemistry and high-throughput screening, and discussion about current researches in

medicinal chemistry

256576 nsldusElevianningaunianiisunsd
Utilization of Organic Material
NAWUNRATA UnaINEUINTIIE N1sdsugUuaznslduselevdaindiuig

[ a a

a 6 IS e 6 6" a aa § a a o
TagAvdunIdaniivuazdnd arslulawnse 1Ushu afia wavelavinfegd waznisiily

Uszgnalduselewil 1w wedwesdinim ddou wavdnaueimis

Fossil fuel and energy resources from biomass, conversion and utilization of
biomass, organic materials from plants, animals, carbohydrates, proteins, lipids,
secondary metabolite and their applications such as biopolymer, dye and food

coloring

3(2-2-5)
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256577 nsissuisenaiilagnalnnisdaninuazialiszenn
Biocatalysis and Green Chemistry

nsseldasenailagnalnniedinin madendmnsuliseimsdunsiziiuy
wilazon nannstunisideulaidmsududisimedininlaeidunsesaeulsdiaznisii
fussufATemsTan it nufmdnnisitugveaaiiazenniliiendosiuisnig
Ul lERLT N TININ wazAILsBun3d

Biocatalysis as an alternative way of performing chemical transformation
for achieving the goals of green chemistry, principles of use of enzymes as
biocatalysts with special focus on enzyme immobilization and practical uses of
biocatalysts, and the basic principles of green chemistry related to biocatalysis and

organocatalysis methods

256581 WTaLaanNaNIENLALIATIEH
Selected Topics in Analytical Chemistry
aAUMEBdnTneuIEnsuazwwAnlunsiitelutonaaitinss ey
manazaula
Methodology and research discussion of selected and interesting topics in

the field of analytical chemistry

256582 wiAeseinieduandon
Environmental Analytical Chemistry
Fupeuiiertesiunsimssinicduindon nsuestlym msiiudiedne n1s
1H0NI5 NIMTBUFAIDYENN NITIATIZNA msﬂiwﬁu%’ama N1995UIBHA N195189IUNEA 35
UINTZIU U ﬂgi‘”LUEJU msimmﬂmm‘w W’]i’]ﬂJLG]EJiVI’J‘] Tumaaiilun1simsiginig
Aawandey ndnnsiusiegini enmd fiu ver Mssnwanmiiegns mswseufiegns 38
Anseiiiegne msleseilagldiedediis nMsnnainneikazysadiuanmuesdandou
uaiemsoe 1 waviu lnsendemaiauazieiosdenaniinsesi
Steps in environmental chemical analysis; problem defining,
sampling, choice of methods, sample pretreatment, analysis data evaluation,
interpretation and reporting, standard methods and regulations quality assurance,
common chemical parameters in environmental analysis. Environmental sampling
and preservation, sample preparation, analytical methods and instruments.
Environmental analysis and assessment for air, water and soil pollutions by

instrumental analytical techniques

3(2-2-5)

3(2-2-5)
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256585 AoAAmMSUANATIEN
Statistics for Analytical Chemistry

wanN1sMNEdRLazn13UISnsatAnUsrendldlueidiasient lunisiiudeya
nsUsEiiuNg N13Anaula n1sAuANAMAIN NMSNAFaUTEdIAYNIEER N1sNAaaUAIY
F1ungy N15LELUsUNTY SPSS M9adid n1sdnnisteyalagldlusunsuee3iu nsasrensi
WINTFIU NTOADELAZENANNUS

Principles and applications of statistical methods for analytical chemistry:
collecting data, evaluation of analytical data, decision, quality control, significant test,
proficiency test, SPSS program for statistical analysis, data management by Origin

program and calibration methods, regression and correlation

256621 LANVDINANAUITTTUYIA
Natural Products Chemistry
\iiveAnfneisTsuTA a15fiuansgninadainm nsduaseiansssINI AT
lassasdudeu nsiigallassasidaedisnsauninsalad
Chemistry of natural products, bioactive compounds, synthesis of natural
products with complex structures, structural identification with spectroscopic

techniques

256622 wnllvasdrseslsunanuulasiuanauazarsguslaana
Chemistry of Aromatic Macromolecule and Supramolecule

Anwifeafuiniidunistugs Wun nduaisdaley ansreuginadaniladu uas
szuungduansdalada uisandunsAnuanslungudadu arslundueslaunfnuulag
Tuianauazanslungudayau daarsuiluiwfzevesanslungudadu asngusatauy
Fu wazansivyilsiuarly msfnwazlianuddyfuansiingueslananuaznguens
vedaiussdusznoudsazsmeglunisdnusifelanzvesansnguienmelslondnuilng
luanalaesinanslunduluanagusluaaaiiazansiunaululeluianaisie

Studies on advance organic chemistry, alkynes, conjugation alkadienes and
allylic systems, Arenes, macro aromaticity and annulene system together with the
reaction of arene, alkynyl benzene and other functional group chemistry will be
described. The emphasis will be on aromatic and carbonyl containing molecules,
and will include selected topics such as macro heterocyclic compounds,

macromolecules, supramolecular molecule and biomolecules

3(2-2-5)
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256623 nalnufisenafidunidtugs
Advanced Organic Reaction Mechanism

ndnnsidou wosauonalnvosfisenaiduvisviaiag nquiiugiuiiinlg
nsAnwluganalnveslfisen nsesnwuumneaesayisiigaunalnvesjisen Jade
Blassadreiddenuieshvesufjiten wasiadedug Aldluns@nvideliidlanalnves
Ujisen

Principles and proposes of various reaction mechanism in organic chemistry
including basic theory to describe the reaction in term of mechanistic study,
experimental design and investigation of the reaction mechanism, structural factors
effect to reaction rate and other recent topic for understanding the reaction

mechanism

256624 vadeauAdedugamaaiiburid
Advanced Research Topics in Organic Chemistry
shdasmideiivualiolunuitouumimaeddundd nssuiunsduesgidugs
yaediBuns nssuIumieTeiiamenng uasnsUsvandlidugimaeiunis
Frontier research topics in organic chemistry, advanced methods in organic
synthesis, special characterization protocol, and advanced applications in organic

chemistry

256633 \n3asilaszdulanana
Molecular-Scale Devices
gusluanansiadl mnuimluifntueiedlessduluana vénnismsiadoude
Anaseuuarnmsmeloundanululiana gunsaiildidumiseninudy aodning wagszuy

9
Juiliendes

Supramolecular chemistry, general concepts regarding to devices at the
molecular level, principles of electron and energy transfer in molecule, devices as

memories, logic gates and related systems

256634 Lnllvassnnguen
Chemistry of F-block Elements
nsdaATIEdt U§Nsen wavaudiniuaiivessinnauon

Synthesis, reactions and chemical properties of f-block elements

3(3-0-6)
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256635 wallan193idienddmsvansusznovaiunsd
X-ray Techniques for Inorganic Compounds
mpdansiaguusadiend waldansasnuuimseu wavmaiadulasasou
Aedesiusedond
X-ray diffraction technique, neutron diffraction technique and synchrotron

technique related to X-rays

256636 ﬁa%’amu%é’a%”ugamaLﬂﬁaﬁuﬁé
Advanced Research Topics in Inorganic Chemistry
nseRNLULLardLATIENIanelluvsd nsiigatienanuel Msuszendldianatiun
Sddmiudutagaan Sanfomih wagtagildiuvainvans
Rational design and synthesis of inoreanic materials, characterization,
applications of inorganic materials as smart-, advanced- and multi-functional

materials

256641 WaoaLsaiwud awnlnsalnd
Fluorescence Spectroscopy

n1saanaukasyILarIdida nsguiIunITAIEmMNaIIUYesasluan 1T TR
é’ﬂwmzmiﬂé’uajamwﬁué’ast':?msJLLaaLLUU@mﬂ HavaINsiAndnlees/ianTimansen
FLUIUNTANYUEAS NAVDIFIVINALANUABNITANBLEAT UANNITHALNATANITIANITAELEAIRUY
anmeasikaruuututune mavssgndlingesisasusaninsalntlunuideduge

Absorption of uv-visible light, energy transfer process of the excited
molecules, characteristics of the ligsht emission, effects of excimer/exciplex formation
on the emission process, effects solvent on the emission, principle and technique of

steady spectroscopy in advanced researches

256642 i Bsiandvesvasuds
Physical Chemistry of Solids

nsuedldsidnduazledaanniadunldlszlosulunisiassilaseasne was
autAvesudeiiinisliawlutandidnnsedndiwninduazlanyinet sadenisiiniiug
mefuannanduasndanudaszressruuiianuduidedotu weslulaufindves
A5azany WDUAIAATIAL NITUNS éhLi'w;jﬁ'%mLLazﬂﬁiLﬂﬁauaawuzmaqaﬁiﬁL"f]usumtﬁq

Application of physical chemistry and solid state chemistry to the structure
and properties of solids as used in solid state devices, ceramics, and metallurgy,
equilibrium and free energy of heterogeneous systems, thermodynamics of solutions,

chemical kinetics, diffusion, solid state transformations

3(2-2-5)
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256643 ddnasaululasalnUluedl
Electron Microscopy in Chemistry

%qwﬁﬁuaﬂa@wﬁﬂﬁLé‘ﬂmauuawé’ﬂmwmﬂﬁ@d@Lﬁﬂ@iauLLUUdaﬂﬁiﬂu uonaNd
Hirudmguiidslanfindveinisnizidwesdidnaseunaznsiianmidanuuansisiiie
nuas N1sUszenaldlunisiiesigidageans Inefiansuinisiindeunnses n1s
AATIATNNALALTOEHD mﬁLﬂﬁﬂzﬁﬂﬁaﬂﬁgamsiﬂﬂsmﬁﬁmiﬂisL%\‘isuaﬂLLEN NIAALND
FNYDINFITUUALNTAYFENG I

Theory of electron optics and principles of transmission electron
microscopy, including dynamical theory of electron diffraction and image contrast,
applications to materials analysis including defect, boundary, and phase analysis,
analytical electron microscopy including convergent beam diffraction, energy

dispersive X-ray analysis, and energy loss spectroscopy

256644 nsATIEnlAsasIBeAIuIN
Computational Structure Analysis

nufuazvdnnismaeiimeusy uarluanaarsuuanded vdnnsiieaiuisnig
Arurunilassadreiidululdvesiuiana 5n1sldneufiameslusunsudniosy
Gaussian03 tileduanmlassaieiiululfvesluanauagau sy vedluanau IR
way NMR Judu saensufsnisiioilusunsudnsagulvldsmnamiasaiiuazndanuly
Uisemaall

Principal and theoretical of quantum chemistry to calculate the possible
structure using the commercial computer software, such as Gaussian03, the useful

data from the calculation could support the data form IR and NMR

256651 wiAATEMBUssendd s unuITY
Applied Analytical Chemistry for Research

noufuazmaiemaaifiessinuadodailuvszondldludanuide nsfaun
wadamaaiiinngiuagmniluvszgndldiienisuidymludady nstauieiesde
maafiinesiluriosufoinig nseenuuumsmeasiaznIsmaneimzanlunis
NAADY mﬂ%’aﬁﬁiumaﬂwmaNa%auua mimuQuﬂmm‘WLLazmmgmmaﬂLMﬂﬁﬂﬁﬁwmtﬁu
s ailulszgndldifusednense

Aspects of the theory underlying modern analytical chemistry for research
application, method development in research in analytical chemistry and
applications of analytical techniques to actual problems in research, and
instrumentation development laboratory settings, experimental design and
optimization, use of statistics for the analysis and treatment of data, quality control
and quality assurance of the developed analytical technique including the

application to the analysis of real sample

3(3-0-6)
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256654 nidwandauuasn1sinseinaie
Environmental of Chemistry and Pollutant Analysis

Anwansuafivmanifivudeuluduandon Wud 1 ussena waziu nalnns
Uudeunazujisenadivesnaiudsunlasesansuafivludaunndon aunaeduazesly
laundndiisadestunalnnisasuudamwarvudeou nsslfnvvesmsvuideuveseans
NaNEN9LALl

Study of chemical pollutants which contaminated in environment including
water, atmosphere and soil, mechanism of contamination and chemical reaction of
pollutants’”  transformation in  environment, chemical  equilibrium  and
thermodynamics concerning to those mechanism of transformation and

contaminations, as well as case studies of pollutant contamination

256655 vadeauAdeduganauaiiliagisy
Advanced Research Topics in Analytical Chemistry
nTrUIuNTITEtugemaaliliesed Tneiduiideruideifuatouasnis
Uszendlfiedosilouasmeiadugimanifieseilunisiide
Advanced research protocol in analytical chemistry emphasized on current
topics and applications of advanced instrumentations and techniques in analytical

chemistry research

256661 WIANTIUNILAYL
Innovation in Chemistry
nsUIuNTaIIanssImaall n1sduai1ANEIIelyan nMsiusuRiansnig
Yoy ms@sudnsnstgiiuaiivazuinnssunieadl FupouLazLLIMIIMTEE9ETIA
U’?@ﬂiﬁmﬂ’]\‘iLﬂﬁﬂ’]ﬂt}:\migﬂaUL@ﬂ%uuﬁ%@mﬂ’]%ﬂiiﬂ\l
Innovative process in chemistry, IP searching, IP mapping, writing IP in
chemistry and innovation in chemistry, process and approach for creation for

innovation in chemistry from industrial and private sectors

3(2-2-5)
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256662 LATIWE 91U
Energy Chemistry

nasuaranlugUnaawal nawUNEaTa WENIUNIAREN NENUNAULLAY
miLU?ﬁ'augﬂimaﬂizmumwwLﬂ:ﬁ NTASUAAINGIUNALNY ﬂ’]iﬁx‘imi’]%ﬁﬁ’]i@ﬂ“gml,az
mMsassmasiniundsnuawny. nsuszendsedeouituasnsmuinmianIouiueans
Aalulefiwa n1smilaseadiewesansdady a1sdanans nguseuNEIny nshinse
lassaswansuandne nszviunsuaanasnudlalagldisnsdawentaelduss gl

Storage energy in chemical energy form, fossil energy, alternative energy,
renewable energy and chemical energy transformation, formation of renewable
energy, synthesis of adsorption material for storage energy, application of quantum
calculation of biodiesel formation, structural identification of strating materials
intermediate energy level and analysis of products, production of biomass via

electrophoresis

25663 nsasuuazanududusznaumsdwmiutinid
Investment and Entrepreneuship for Chemists

UNIKHaN1STILUNUTZAVTRITIAY AUNNNY UMY wagnguvesnnnudu
Ausznaunts nsiauaududusenaunis N15qamuLagnIsAuYL wAanegs Nakay
JURUUYBIMNUATY NITHATIEINNITIRY UHUTIND T2UUIAN1TAMAIN NTndaunadyan
nsduenansdnsinslundnviolurie auAvewmalulad Tonnamied@nsdng

Introduction and classification of business, definition, structure and theories
of entrepreneurship, entrepreneurial development, investment and retrievement,
business idea and concept of project, financial analysis, business plans, quality
control system, role of intellectual property (IP), freedom to operate, technology

valuation, license agreement

256691 duuun 1
Seminar 1
miﬁ%auaLLazaﬁﬂiwawamu%’W’mLﬂﬁLﬁ@ﬂﬂlﬂﬁﬂﬂﬁﬁﬂm’iﬁammﬁ
Discussion and presentation of research topics in chemistry field with an

emphasis on researching and criticizing knowledge from papers

256692 dunun 2
Seminar 2
° a a A awv =~ o d' o ¢
mimLauaLLaSEJmJi’]EJVli]wgmawammﬁmvmLﬂﬂuﬂﬁ]ﬁguu WadITNUTEaUNIIa
Tumsinine twus
Discussion and presentation on theory or recent topics in respective branch

of chemistry for increasing the experience for thesis

3(2-2-5)
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256693 duuun 3
Seminar 3
nsuEuekarafUTIeNguirIeNaIWITENINALl NNeTasiuiiteInginus

Discussion and presentation on theory and experiment of current thesis

256694 duuun 4
Seminar 4
nshiaue efunengud anufvihauideifdesiuideinednug
Discussion and presentation on theory, Progress on research topics of

current thesis

256695 neinus 1 wuu 1.1
Dissertation 1, Type 1.1
AnwesRusznauinendinus fuait numuenaiskazeudTeiieades v
Useiiuland/Mdaineniinug
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256696 INeTWUS 2 wuu 1.1
Dissertation 2, Type 1.1
AU LeNaTwARIAUARTIVEBRA UM TnuS (Concept Paper) wazdav
NanIdaATITenasLazeATefiiedes
Develop a concept paper and prepare a summary of literature and related

research synthesis

256697 ednus 3 wuu 1.1
Dissertation 3, Type 1.1
Wauedeaflenazisniside davilasssinedinud dieviausdennznssunis
Develop research instruments and research methodology, and prepare

thesis proposal in order to present it to the committee

256698 Anewus 4 wuu 1.1
Dissertation 4, Type 1.1
Lﬁumm’sm’f’a;ﬂa IYITUANNNMINTINYIRNUSHBD11TEINUT N INeTNUS

Collect data and report the progress of the thesis to the thesis advisor

1(0-2-1)

1(0-2-1)

6 RUWNA

6 BUWNA

9 BUYNA

9 BUYNA
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256699 NTNUS 5 wuu 1.1
Dissertation 5, Type 1.1
Aasiteya Javiinerinusatusie
Analyze data and prepare a draft of the thesis

256791 NITNUS 6 wuu 1.1
Dissertation 6, Type 1.1
Foviinendnudanysaluazunanuidoiioffanimeunsmunasidnsansan
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

256792 Mednus 1 uuu 2.1
Dissertation 1, Type 2.1
Anweadusznauinendinus fuadt numuenaisuwazuiteiiisades v
Uszihulang/sdeineninus
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256793 INeNUS 2 wuu 2.1
Dissertation 2, Type 2.1
WAULNETLANIAIINANTIVEEAREIRUANENdNUS wazdavinanisdaunszd
nasLazITeiisades
Develop concept paper and prepare the summary of literature and related

research synthesis

256794 MINUS 3 wuu 2.1
Dissertation 3, Type 2.1
Waunesoslonazisnisise davhlassaivendnus et iauesennznssuns
Develop research instruments and research methodology and prepare a

thesis proposal in order to present it to the committee

256795 endinug 4 wuv 2.1
Dissertation 4, Type 2.1
usauswdeya Jnseideya dnvininentinusadusig

Collect data, analyze data, and prepare a draft of the thesis

9 U2enn

9 U2enR

3 RUWNA

6 BUWNA

9 BUYNA

9 BUYNA
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256796 INeTNUS 5 wuu 2.1 9 niefn
Dissertation 5, Type 2.1
JavininerdnudatuanysaluazunanuideifieAiuiimeunsnuinmeiduia
N5ANYY
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

256891 Mednus 1 wuu 2.2 6 wiwAn
Dissertation 1, Type 2.2
AnwesRusznauinendinus fuait numwenaisazeudTeiieades fvun
Usgiulang/sdainensinus
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256892 INYINUS 2 wuu 2.2 6 MUBNA
Dissertation 2, Type 2.2
NAULENATHANIALARTIVEDR A fUINET NS (Concept Paper) wazdnvi
Naﬂ’ﬁﬁﬁLﬂﬁ’]%ﬁL@ﬂﬁ’ﬁLLaZQ’]u"jﬁﬁJﬁLﬁEJ’JS?JI’eN
Develop a concept paper and prepare a summary of literature and related

research synthesis

256893 INYITNUS 3 UUU 2.2 9 wienn
Dissertation 3, Type 2.2
Wawnesedionayisn1sise savlasendiverdnug iethiauerennznssuns
Develop research instruments and research methodology and prepare a

thesis proposal in order to present it to the committee

256894 WeIwus 4 wuu 2.2 9 nUEnn
Dissertation 4, Type 2.2
Aususmdeya neauanuininIne inussee1anseiusnwineiinus

Collect data and report the progress of the thesis to the thesis advisor

256895 NeINUS 5 wuu 2.2 9 nuqenn
Dissertation 5, Type 2.2
Aasziteya Javiineridnusatusng
Analyze data and prepare a draft of the thesis
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256896 INeTNUS 6 wUU 2.2 9 niefn
Dissertation 6, Type 2.2
Favininendnusatvanysaluazunanaifeiled fusiinounsmuinasidsa
N5ANYY
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

277517 wdaiFastlagiumanaiignamnssy 3(3-0-6)
Current Topics in Industrial Chemistry
vdemiraulanisgaamnssuiadl lagiudanszuiunsnmsduaindne 38ns
Tyifiviuasiy nisuudsdunnifiennuiadyfiamivnsgaannssaad
Interesting topics in industrial chemistry emphasizing process, research
methodology, recent and modern processes, modification for improvement in the

field of industrial chemistry

277518 UfuRn1sigalansaianizuasian 2(0-4-2)
Material Characterization laboratory
wediasneiildlunsasaslinszinedwes winind lave uazuoaaos
U NATANTIATIERUDIAUTENBUNINAL WATANTTIATIEVRMELTRTIAINTaY malle
msvmimdnlnana wagn1snszans svenintnluana mala3ddnduazimaie
qanssAuBianasou
Identification techniques for polymer, ceramic, metal and alloy such
as chemical analysis, thermal analysis, molecular weight and molecular weight

distribution analysis, X-ray diffraction and electron microscopy

277521 windaauzveuds 3(2-2-5)
Solid State of Ceramics
lassasiamandl laseasnanien nuazyan1avees1ind auaudanianesly
Tauindues wefind navedlassaieiiddeautinisniennvaaesiind wu Anudeu
didnnselind udlwidn uas 1Bena n1sdaaseiesiindslafiremeamaianieg wiluws
find n1suszenaldausifndludiu dieq wu Iueseendin nuleiudeya wad
WAIN9nE
Crystal chemistry, microstructures and physical structures of ceramics,
thermodynamics of ceramics, roles of structure and composition in influencing and
controlling physical properties, for example, thermal, electrical, magnetic, optical,
mechanical, recent synthetic methods for special ceramics, nanoceramics, application

of ceramic materials, for instance in optical fibers, data storage and solar cells
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277522 ASTUAUNTHAMYSIANE
Ceramic Processing

[ a

Fogavillunsruiunmsndngravinssusfing aaautiniaadagnenienm
V0N QAY waznndsunUasiiiindu nszuaunisndandnfusiesninduasnares
nsTUIUNSHARAoauTRR1eY YveranSueigsindudnmiieg Wy wisauRuma wieq
gudina Tnguulil wilindreunedauazunluesiind n1semuauAuNINEAS U wIInE

Raw materials for industrial ceramic processing, chemical and physical
properties of raw materials, unit operations in processing technical ceramics and the
effect of these operations on the properties, for example in pottery, sanitary ware
and refractory, as well as contemporary issues in ceramic composite processing and

nanoceramics, quality control of ceramic products

277531 Yanlane
Metallic Materials
msndelavy lnssasanaganiavaslavevde autfveslangvde wadansiugy
Tavg Faniildlusosud 1a3eadu wagermeania fagisrfuniseenuuaULA191A1S
UUSoULAY N1FUTTINUYD
Metal castings, cast microstructure, properties of cast metals, metal forming
techniques, automotive materials, aerospace materials, architectural and packaging

materials

277532 Tassaduazinasiulaunfindvasiaglane
Structure and Thermodynamics of Metallic Materials

lassas1ananveswads mnuunnseslulassadudnvesoauds audfinienaves
Tave nalnnsviliudausdlulansuaglavienan Anaddh wnunliva madsualulavy
N3TIsNAMLTauTRlanzNa Tangnan n1snansoulasn1sUonu

Structure of crystalline solids, imperfections in solids, mechanical properties
of metals, strengthening mechanism in metals and alloys, failure, phase diagrams,
phase transformations in metals, thermal processing of metal alloys, metal alloys,

corrosion and protection

3(2-2-5)

3(2-2-5)

3(3-0-6)
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277543 nsdansvesdeuaziidelugasvnsy
Waste and Wastewater Management in Industry
Ussinnuaguvasiuiaveadelugnaimnssy milesginaniiilenisuen
Ussamthinuay Midnvends msanvesdesunme Yssnnvenindelugnamnsam
weluladnmsidanasmatidathidsgnamnssy fedmunduresdouasauinion
Types and resources of waste in the industry, the chemical analysis for
grouping treatment, and disposal, types of wastewater in the industry, appropriate
technologies for wastewater treatment and disposal, environmental and safety

guideline

277551 CHEIVELLENTGEMEEH
Organic Chemistry of Polymer

uninfgafulssinniagnisdaaineinedwes nalnnsiAnujiseuay
aaumam%maaﬂg‘jﬁ%muvuij’jﬂg UfAseuuveyyadaszvemeiiuesyilafgiuas nodia i
Uffsewuuseulesau Uisewuuianlessu Uit wuulaoniududiinaswunni n1s
wisuwoAwoslitvyilaiduilelrsuneamessiuuuuudenuazn i

Introduction to polymer chemistry, synthesis and reaction, kinetics of step-
growth polymerization, free radical polymerization of homopolymer and copolymer,
anionic and cationic polymerization, Ziegler-Natta corrdination reaction, synthesis of

functionalized polymer for preparing block and graft copolymer

277552 Wandwadiuos
Polymer Physics

lassaduazsuswadduiananediues n1siandn waslasaaievewan s
LﬂﬁaulﬂamaaIuLaqa WAZNANTTUNNNIBAINVDINDAUDS HANTENUYBIUNNL 1181 Uag
Tassaisluanasenisiasuanius weslulaundinduazdunsisovosansazaenedies
walnazvunsuvesmedweinay nalnuasinaslulaundindvasnisunseunedwes Auaud
manifuinvemediues

Structure and shape of polymer molecule, crystallization and crystal
structure, molecular movement and physical behavior of polymer, effect of
temperature, time and molecular structure on state of transition, thermodynamics
and interaction of polymer solution, phase diagram of polymer blends, mechanism
and thermodynamics of transport properties of polymers, surface chemistry of
polymers

3(2-2-5)

3(2-2-5)

3(2-2-5)
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277553 walulaBnszuauntstugundnfasinediues
Polymer Processing Technology

nszuaIven wganssuvesivaiiladeunazuouialalouy antfialadatafin n1s
fnaulli yanszuaine Yadefiinateautinianszuaive) udnnisnmstusunandusined
wos madadnnuuangfeinaze n13dauuuvdada mevhilduid n13da3ans nisedey
Ty nmsfudule uagnissauuuriiagelou anuduiussenindasaduazautivosmed
o3

Fundamental of rheology, newtonian and non-newtonian fluid behaviours,
viscoelastic properties, measurement of rheological properties, factors affecting
rheological properties, principle of polymer processing, single and twin screw
extrusion, injection moulding, blow moulding, calendering, coating, foaming, fiber

spinning and transfer moulding, polymer structure and properties relationship

277554 wialulageng
Rubber Technology

lassainuazanUfiveeeesINYIAkareNduaATIEn a1sall N1508NgAT N13ABY
WA NTBUIUNITWUTIUES nsvuaIneDesfudmsuesneum s nMstanluduesens
WUUAAY warnvadevandivesenstanlud anudrmvianaluladens msidefiien
yaatugauaznalulagnsuszendldendlugnainnssuussinnene) wagn1ssleaagn

Structure and properties of natural rubber and synthetic rubbers, rubber
additive, rubber formulation, compounding of rubbers, rubber processing, basic rheology
for compound rubber, rubber vulcanization and rubber testing, progression in rubber,

research in rubber and rubber technology, application in rubber industry and recycle of
rubber

3(2-2-5)

3(2-2-5)
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277555 WoAIDINANLAZTANTIUTENDY
Polymer Blends and Composites

ULz slnUaIned U THaN NS UUNORILDINANTITANY MATANITATIVEDUND
Awed way tnssawarausifiddyvemedwesnay weslulawfinduazanuanunsalunis
Wnule nsldansyienanlunedweiiay uaznsussendldnunediwesuay Juuuwazyin
VDI TANIUTENBY aNTFLALLAZIATND Lwﬂﬁﬂmsﬁugﬂﬂaﬂwﬁm MIBANNZITEMNINENTFUAY
Auwesng n133naseend audfignavesianideusenay N13nsIvdeULazn1sUsTend Ity
Tandelsznau

Definitions and types of polymer blends, blends methods, blends
characterization techniques, structures and properties of blends, thermodynamics
and miscibility, use of compatibilizers in polymer blends and their applications,
definitions and types of composites, fillers/ reinforcement and matrices, composite
fabrication techniques, interfacial adhesion between filler/ reinforcement and
matrices,  orientation, mechanical properties of composites, composite

characterization and applications.

277556 nsdaasnzinadinasugs
Advanced Polymer Synthesis

nMsduasevinediedaelinss UfATuialivemediueiduduagliaui made
ANNUAZAIANINYDINDALUDS wmﬁﬂmié’ﬂmeﬁwaﬁmaﬁ%’juqa LU NISAANDALLDIIUY
fhongu MaAnnedwefuuulaaunsia msifanediweuuvsyyadasziimunuld n1s
Huasgvinediwosmiin luanage WWudu

Synthesis of linear polymer, chemical reactions of saturated and
unsaturated polymers, degradation of polymer, advanced polymer synthesis
techniques, e.q. group transfer polymerization, ring-opening metathesis
polymerization, controlled living radical polymerization, synthesis of high molecular

weight polymer

3(2-2-5)

3(2-2-5)
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277561 anavnssullnsaenuasUlngall
Petroleum and Petrochemical Industry

nsiudn M3dse wagnsndetlnaiden uwidsiiinuwaznsuenudnsnsitlasied
nsuan arstlasiadanloaiuduazeslsuin nmsurlesidenluldusylovdauniee wwu
Famady fresssumRdmiuetueu didudomas Dudy

Generation, exploration and production of petroleum, source and
separation of petroleum products, petrochemicals production from olefins and
aromatic compound, petroleum applications such as liquefied petroleum gas (LPG),

natural gas for vehicles (NGV) and fuel oil etc.

277562 ALsaUNTEaTNIEUIUNISISIURATEN
Catalyst and Catalytic Processes
ﬁug’]Wﬂ’NQJELﬁ'EJ’JﬁUﬁ?LSQ‘UQﬁ%EﬂLL‘U‘UL@ﬂﬁUﬁLLazLLUU?ﬁﬁWUﬁ ARIIUHNTE MUY
wulsy MawdsnuariiasgvinEsjiten nmsdudinszuauniaisajiteuasmsussene
Tolugnamnssy
Fundamental aspects of homogenous and heterogeneous catalyst,
biocatalyst, catalyst preparation and characterization, deactivation of catalytic

process, and its application in industry

277571 RPN N
Biomaterials

Anwudeaiuianiliidutagnistinim uazaudfssquasiandainim Anwinisld
Nuresmedwesfildnisnisunng arudilalunisldnuvemediuesmisnisunng uay
amsamvesnedwesilinanisunmdluiligtu Anviidefeumisifuimnssuidede
YsNNINeinine uazwedleingosaaeld ileldaumsnunisvudien msgeuumuan
3R wazdanlassasedmiuuinuNg

Study of fundamental materials used as biomaterials and their properties,
the use of polymers in biomedical applications to give an understanding of the end
use, an overview of the current status of polymers in biomedical applications,
special topics - tissue engineering and biodegradable polymers, an overview of
existing and potential applications, including: drug delivery, surgical fixation and

wound scaffolding applications

3(2-2-5)

3(3-0-6)

3(2-2-5)
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277572 wlumnalulad
Nanotechnology

Anvndestuieafutandannvuiauiluuns uasfnvinaluladuily nns
duasziiazAnwandivesiantininuily Hudseyniruilulave Jandunsduazetiunid
fflgngu armnsaifenninaiunsalunisldauvesiaguilulumisinermansuay
Amnssumans osuiemedaildlunmsdurssinaziinseitaguilu

Foundamental of nanomaterials and nanotechnology, the synthesis and
characterization of a wide range of materials including metal nanoparticles, porous
inorganic/organic materials, identify applications of nanomaterials in science and

engineering, and the techniques used to synthesize and characterize nanomaterials

277621 wilinWanduugs
Advanced Physical Ceramics

o Y} a N6 a a v 1 A & = s

ﬁﬂ@mgLQW’]SGU@Q’Jﬁ@@Iﬁﬂz@uu%’iﬁJ‘UU@ﬂﬂaﬂﬁlLLﬂ’JLLa%‘VIL‘U‘L!Nﬁﬂ ﬂ’]iﬂi%&;ﬂmmz
aAUNMeHareteIAlsTNaULALlATIE 1INIaNIAdeaNTRNIIAUTOU NaNE INALES N9
Tl wazmandidnuesndndausisiing

Characteristics of vitreous and crystalline inorganic nonmetallic materials,
Application and discussion of effects of composition and microstructure on thermal,

mechanical, optical, electrical, and magnetic properties of ceramic products

277622 Yanaaulndn
Composite Materials

nsumgedniena anudanguiuulinegy wazaNuganguLuunnIT 11
Uszgndldlunsifnimavarsimavesianaeumedn aunsiildesusautivanauaznienin
Po3UNIndAoundnvrdlanes WIANG LazWoANeT UNUIMUDINTZUIUNITNANLAE
Tassadameqaniaiidneau e

The application of the fundamental concepts of mechanics, elasticity, and
plasticity to multiphase and composite materials, constitutive equations for the
mechanical and physical properties of metal, ceramic, and polymeric matrix

composites, the role of processing and microstructure on properties

3(2-2-5)

3(3-0-6)

3(3-0-6)
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277651 nsesERan Ui
Material Surface Analysis

wadiagneg Aldlunmsnmalinsmeituivestagwodiues waniind lave uasda
aoe wu wadawndisdlladidnaseualasalny (XPS) ndoeganssaiBLanaseuluunNgs
N¥ad (STM) ndosganssaiuuuLstaznon (AFM) uazeslaididnaseualnsalny (AES)
Dudu

Surface analytical techniques for polymer, ceramic, metal and alloy such as
X-ray photoelectron spectroscopy (XPS), scanning tunneling microscopy (STM), atomic

force microscopy (AFM) and auger electron spectroscopy (AES)

277652 NandwaBiuestugs
Advanced Polymer Physics

AUUALTING YNUAIAZNITTUAIUBINRALIDS AuTRNIINIBNINTRINDAND I AN
ansavaluuayneallesvaILl ﬂauwmﬁu%’mawmﬂuLaQmaamaﬁiwa%Luaﬁumiazma
lunedwesuasy  wodweosnauuavuasalanediwes  Auaudiniuneslulaunindves
AN98zaNeNAINeT  WoRlRINANLAZNITANNEN  ANUFUTUSTEMINlATsET ez aNURveY
Wodluos

Mechanical, optical and transport properties of polymers, physical chemistry
of polymers in melt, solution, and solid state, conformation and molecular
dimensions of polymer chains in solutions, melts, blends and block copolymers,
thermodynamics of polymer solutions, blends, crystallization, relationships between

structure and properties of polymer

277653 vateauAdedugaimenodiues
Advanced Research Topics in Polymer
wteruiteihaulamamedwes  nsrvIumTleTeianiems  35nslvad
fuatt woagnsUszgndldtugamanediues
Interesting topics in polymer, special characterization protocol, recent and
modern processes and advanced applications in polymer

277654 siadruisetugamlans
Advanced Research Topics in Metal
TtorAdeiithaulamdaveuaslavenay nszuInnTIATIzRamnzng 38073
Tyifiviuasiy uasnisussandlddugmdansuaslavenan
Interesting topics in metals and alloys, special characterization protocol,

recent and modern processes and advanced applications in metal and alloys

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)
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277655 siaderuisetugimaesiind 3(2-2-5)
Advanced Research Topics in Ceramics
widomAfefinaulanaening nszuiunsieseianienia 33nslvd
fuasf wagnsUszgndldtugamaesing
Interesting topics in ceramics, special characterization protocol, recent and

modern processes and advanced applications in ceramics.

3.1.6 AUNANYVBUAVIAEITNEIVT TWETI8YN
Useneueiad 6 6 wenidu 2 1aq ax 3 ¢ fenumnedsd
1. avawsousn Wy nguavszdianuiivn
256 Mg @I NA AMYINEIANENT
277 Mg @IV UANRAAIMNTIN AMEINGIAEAT
2. avausavas 1y nquarlszdiauin
2.1 usaanuiiusn (dnfen) uandds sedudud fimsdouseini

(% '

Wy 5 e SEAUUTYY Y
WY 6, 7Tuaz 8 wwedl sEAUUTYLeN
2.2 1vsiasinans (Méndu)  uansdle sunavfluanyniv deuszneusie
w1 N84 nqaIv s e uisieMaInenmansuay
wAlulag
Wy 2uag 7 QERR nauIvLATBUNIE
Wy 3 QIR nNauIg AR TUNTE
Wy 4 QAN nauIvABIENE
Y 5 uaz 8 e nAuvALIATIER
Y 6 NUBE nauiv Aty

w9 NUBE nauIRduNIMAINETNUS
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