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Ui 3 - . 4 4 4

Vit a - - - 4 4

574 4 8 12 16 16
du5amsfnw - - - 4 4
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2.6 UUIZUIUATULNY
JUUsEUUS185U-519318U521U 2561-2565
A1AIVNAN AUSINYIANEAS UNIINYIAYULTADS

2.6.1 Uszanaun1sauuseanasigsu

31ALLBYATIYTU Yeuuszuna
2561 2562 2563 2564 2565
ANSSSULHENNNSAN®EN 425,120 697,360 1,039,600 | 1,168,400 | 1,168,400
SAUS85U (UMW) 425,120 697,360 1,039,600 | 1,168,400 | 1,168,400
2.6.2. Use11dn153UUs2UTI0Y
5198219905183 Veuuszana
2561 2562 2563 2564 2565
1. ANPOULNY 75,000 150,000 225,000 225,000 225,000
2. dany 225,000 583,000 941,000 941,000 941,000
3. ’?ﬁ@ 150,000 300,000 450,000 450,000 450,000
4. a3 0 0 0 0 0
SUS19318 (UN) 450,000 1,033,000 | 1,616,000 | 1,616,000 | 1,616,000

2.6.3 Uszanansaldinesomlunisuangef Uadiadutu 126,620 unseau laefnansigdng
3 a = 1 % 4 o aa U aa gj S =
59199 5 Un15@nen windu 6,331,000 U M58 3uutanmulausuian via 5 UnisAnw

Wi 50 AU EkAINAU 126,620 UMsiaAu

2.7 S2UUNISANE

M wuutuseu

L] wuuvnslnariudedsiasiidundn

1 d' ! = @ [
I:' LLUUV]’]\‘IIﬂﬁN’]UﬁEJLLWiﬂWWLL@%LﬁU\‘iLU‘Uﬁ ¥an

aa a & A Y] .
] wuumslnamedidnnsetindidudendn (E-learning)
I:' LLUUV]']\“IIﬂﬁ‘VIN@ULG]EJ%LUG]

(1 Buq (5z)

2.8 Mswigulauniieia sre3vtasnisamsiiouseudiuuminenas
Wulumudeafuuymnine deusais 1108 nsanwiserutufin@nyl w.e. 2559 way
Usgniaumn i dousens \Fes vaninausiuaziuoRlunnideuleumineAnsefutndinfnw
LAEAaUNLIVDIALNTTUNTUIINTUANGNT



3. nangAsHazaIsdaeu
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3.1 nangms viMsidageu 3 LUU AB LUU 1.1 UUU 2.1 uag ULUU 2.2

3.1.1 MUIUNUING

WUU 1.1 Swuntheislidsenin 48 wuqefis
WUU 2.1 uuntheislidsenin 48 wuqein
WUU 2.2 uuntheisliddsenin 72 wuleins

3.1.2 lnseasnamiangns

Do
-
c
=p

5789N13 \neual As. nangasuiulse
W.A. 2558 W.A. 2561
WUU| HUU | WUU| WUU | WUU |Huu
1.1 2.1 2.2 1.1 | 21 | 2.2
WUWBUNH BUIBNAN PUI-AA [KRUIWBAN | KUYNA | KUBNA
1 |91u5183%1 (Course work)laitfagnan - | 12 | 24 - 12 | 24
1 3v109eu - - - - 6 12
2 v uden lidesni - - - - 12
2 | NS 48 | 36 | 48 | 48 | 36 | 48
3 | Aundsaulddunuaein - - - 3 3 7
niiginsiunaaanangaslitiosndn 48 | 48 | 72 | 48 | 48 | T2
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3.1.3 5187991

3.1.3.1 lasea¥anangasuuy 1.1
IUUNULANTIUARANANGAT U 48 vaein
n. nerdnus U 48 nienn
256695  Ae1dnus 1 wuu 1.1 6 NUIBAR
Dissertation 1, Type 1.1
256696  ANg1HNUS 2 LUy 1.1 6 NUIAR
Dissertation 2, Type 1.1
256697  ANg1TNUS 3 wuu 1.1 9 MUBAR
Dissertation 3, Type 1.1
256698  Ay1TANUS 4 wuu 1.1 9 MUBAR
Dissertation 4, Type 1.1
256699  Angrdwus 5 wuu 1.1 9 MUBAN
Dissertation 5, Type 1.1
256791  Anerdnus 6 wuu 1.1 9 BUBAR
Dissertation 6, Type 1.1

. AvsAuliidiunmingin U 3 YidIein

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

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

256693  duwun 3 1(0-2-1)
Seminar 3

winewn nsamzileudmiu 91830 256663 nsasuwasanuduiussneunmsdmiuiiniadl lu

Tnssasremdngnsil annsoamadoufudulaglidumieiald Kaddedldsumimdiureuan

9191567



256661

256663

256621

256622

256623

256624

256662

256633

256634

256635

256636

256641

256642

256643

15

3.1.3.2 1A59a319naANgnAT Wuu 2.1
UIUNUILANTIUNADANANGAT AU

. 97145787381 (course work) uau litaendn 12 nuleia

1. 3v1UsAY 6
winnssuymaall

Innovation in Chemistry
msamuuarauduiUszneunisdmsulined

Investment and Entrepreneuship for Chemists

2. I ndenlideaania 6
NguARBUNIE

LN VD INARAUTTTTUYRA

Natural Products Chemistry
wilvesanserlsundnuulasiuanauazansyuslaana
Chemistry of Aromatic Macromolecule and Supramolecule
nalnufAzonaiidunidiugs

Advanced Organic Reaction Mechanism
shdermiAfetugimaniburie

Advanced Research Topics in Organic Chemistry
LATINEIU

Energy Chemistry

nauAlialiunsy

\neslosziuluiana

Molecular-Scale Devices

\AilveIsInnaen

Chemistry of F-block Elements
wallanssidlonddusvansusznausiiund

X-ray Techniques for Inorganic Compounds
shienuitedugmaniiodunie

Advanced Research Topics in Inorganic Chemistry
QGHIGHIEATERES

WgeaisaudaUnlnsalnd

Fluorescence Spectroscopy

il Andvesveuda

Physical Chemistry of Solids
dianmseululasalnUlundl

Electron Microscopy in Chemistry

48

“ienn

i2enn

3(2-2-5)

3(2-2-5)

Mu2enn

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(3-0-6)

3(3-0-6)

3(3-0-6)



256644

256651

256654

256655

277621

277622

277651

277652

277653

277654

277655

256792

256793

256794

256795

256796

16

NTIATIZALATIATINTIAIUIN
Computational Structure Analysis
NgUARAATIZI
WinATEAUssynddmsunuidy
Applied Analytical Chemistry for Research
infAwnndeunasnsinseitafiv
Environmental of Chemistry and Pollutant Analysis
shiderniAfetugamaniiingey
Advanced Research Topics in Analytical Chemistry
NHULANYNEMNTTY

L%Wﬁﬂ%ﬁﬂﬁ%uqq

Advanced Physical Ceramics

Tanpoulnds

Composite Materials

5Tz Tanieiui

Material Surface Analysis
Mandnediuoidugs

Advanced Polymer Physics
shiermiAfotugmnaeiies

Advanced Research Topics in Polymer
shiermiAfedugemnalans

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

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

WLTNUS 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
WLTNUS 4 wuu 2.1
Dissertation 4, Type 2.1
NTNUS 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 BUILNR

6 BUIBNA

9 UUIYAR

9 $UILNR

9 $UILNA
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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 lasea3anangasuuy 2.2

IUWULAA FIWAFDANANGAT  ITUIY 72 vidoefin

f. 914518973%1 (course work) 1w lidesndn 24 wilein

1. A1U9AU 12 vwuwha
MTIATIEAlATEwasauURNIuAll 3(2-2-5)

Structural and Chemical Property Analysis

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

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

maamuuazmmLﬁuﬁgﬂiaﬂaumiﬁm%ﬁfﬂmﬁ 3(2-2-5)

Investment and Entrepreneuship for Chemists

2. 183y aanladasnin 12 PR
TmasnseulusedvseluinsesedmsesutunnfneNiietaalaganuiuyay

YossEiUnuLarnssuNsUsTdmangns litiesndt 6 miefa
GHIGHRINE

LRBUYIOITWENS 3(2-2-5)
Physical Organic Chemistry

HARAUYISIINVIALAZNTHUATIZY 3(2-2-5)
Natural Products and Synthesis

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

\ARTIBUNIY 3(2-2-5)
Bioorganic Chemistry

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

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

N1500NLUULAE WU 3(2-2-5)
Drug design and Development

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

nsssiseeiilagnalnnisdininuasiaiiazenn 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

19

LATYBINERNTUINTTTUY R
Natural Products Chemistry
wilvesanserlsundnuulasiuanauazansyuslaana

Chemistry of Aromatic Macromolecule and Supramolecule

nalnUfAseuafidurddtuas

Advanced Organic Reaction Mechanism
shiermiAfotugimanibunie

Advanced Research Topics in Organic Chemistry
LASINANY

Energy Chemistry

nauAlialiunsy
wnillavesAuduiugaazmsniendnunl
Advanced Coordination Chemistry and Identification
wnilofiunadanuzueuds

Solid State Inorganic Chemistry
tatagtumaniiofiunid

Current Topics in Inorganic Chemistry
N13AENMLTILULANA

Molecular Imaging
wiloasunluwriadnuasdusau)izen
Organometallic Chemistry and Catalysts
\neslosziuluiana

Molecular-Scale Devices

WAHYDITINNEGU LN

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

Advanced Research Topics in Inorganic Chemistry
nauARigaNEnd

i 3sTENATugs

Advanced Physical Chemistry
wilmausiuuazlasasisluana

Quantum Chemistry and Molecular Structure
gauvnaran LAY

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
wiluwaluladuaznsussyndldiuianeans
Nanotechnology and Material Science Applications
Wgealsaud anlasalny

Fluorescence Spectroscopy

wilBedndvosuuds

Physical Chemistry of Solids
dianaseululasalnUlued

Electron Microscopy in Chemistry
NTIATIZALATIATINTIAIUI

Computational Structure Analysis

NGUARAATIZI

wiAasgadalnil

Electroanalytical Chemistry
Witelagiumaniitiasiey

Current Topics in Analytical Chemistry
wnaflemanadaaninsalndtugs

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

Tasanlnnafidugs

Advanced Chromatography
WTplananIznIaAIATIZR

Selected Topics in Analytical Chemistry
winsginiadanandey

Environmental Analytical Chemistry
anRdnIuIAIILATIZA

Statistics for Analytical Chemistry
WwinATedUsegnddmsuanuidy

Applied Analytical Chemistry for Research
nfiAwndeunasnsiaseitaiiv

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

21

shiermiafotugamanifinmey
Advanced Research Topics in Analytical Chemistry
nauLANaNFINNTTY
vdeiestlagtumaatignanvingsy
Current Topics in Industrial Chemistry
UfURnsigaddnuausianzvesian
Material Characterization laboratory
WwsAndanugveauds

Solid State of Ceramics
NTTUIUNINARLTITNE

Ceramic Processing

Tanlave

Metallic Materials
lassaianazmesiulauniindvesiaglane

Structure and Thermodynamics of Metallic Materials

mﬁmmssuaaLﬁ&JLLazﬂfﬁL?{ﬂuqmammiu
Waste and Wastewater Management in Industry
LB UVTIvRINOANOT

Organic Chemistry of Polymer
Wandwodiues

Polymer Physics
welulagnszuaunstugunandasimedies
Polymer Processing Technology
wialulagens

Rubber Technology

noRloTNaNLaY IanTIUTENOU
Polymer Blends and Composites
nsdanszinediuestugs

Advanced Polymer Synthesis
gnavnssulinsideunasUlnsiedl
Petroleum and Petrochemical Industry
AU AseaENTEUINNSSIUSATEN
Catalyst and Catalytic Processes
TARTINN

Biomaterials

wluwmalulad

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

wsainWEndTugs

Advanced Physical Ceramics

Tanpoulndn

Composite Materials
s Tanudaiiug
Material Surface Analysis
Mandnediuoidugs

Advanced Polymer Physics
WUWITeTUgIIneTiLes

22

Advanced Research Topics in Polymer

WidonuIdedugamnislany

Advanced Research Topics in Metal

WoWITeTugmInesIing

Advanced Research Topics in Ceramics

9. NeINUS
WUINUS 1 WU 2.2
Dissertation 1, Type 2.2
NTNUS 2 Wuu 2.2
Dissertation 2, Type 2.2
NTNUS 3 WU 2.2
Dissertation 3, Type 2.2
WUINUS 4 wuu 2.2
Dissertation 4, Type 2.2
NLTNUS 5 WU 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

laidaenin

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 BUILNA

9 UUILAA

9 UUIYAR

9 UUILAA

9 UUILAA

“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 WAAIWAUNISANYI
3.1.4.1 WRUNISANEIMUU 1.1

U 1
ANANISANYIAY
256695  ANeTWUS 1 wuu 1.1
Dissertation 1, Type 1.1
256691  dunwn 1 (lidumiiein)
Seminar 1 (non-credit)
394
aansAne1Uane
256696  ANYIUNUS 2 WU 1.1
Dissertation 2, Type 1.1
594
U7 2
AANISANYIAY
256697  ANeTWUS 3 Wuu 1.1
Dissertation 3, Type 1.1
256692  duuw 2 (lidumiein)
Seminar 2 (non-credit)
394
aan1sAnwIUane

256698  ANYIRNUS 4 wuU 1.1
Dissertation 4, Type 1.1

6 BUILNR

1(0-2-1)

6 AUBNA

6 BUILNR

6 BUWNA

9 UUILAA

1(0-2-1)

9 BUIBNA

9 UUIYAR
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U7 3
AANISANYIAY
256699  ANYIUNUS 5 wuu 1.1 9 UUBAR
Dissertation 5, Type 1.1
256693 duuun 3 (idumidiehin) 1(0-2-1)
Seminar 3 (non-credit)
393 9 %8N
aanmsAneUane
256791  g1fnus 6 wuu 1.1 9 wuwhin

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

ST 1
ANANISANYIAY
A den
Elective Course
A den
Elective Course
duuwn 1 (lidumieia)
Seminar 1 (non-credit)
37
aansane1Uane

WINNITUNIBAL

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

Dissertation 1, Type 2.1

594
Sulq 2
AANNSANEIAY
dunun 2 (luduniaenn)
Seminar 2 (non-credit)
WLTNUS 2 wuu 2.1
Dissertation 2, Type 2.1
593
aansAnwIUane
TNUS 3 wuu 2.1
Dissertation 3, Type 2.1
394

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 NUIYAR

6 AUWNA

9 $UILNA

9 w28nn
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U7 3
AANTSANYIAY
256693  dunun 3 (ldtduniaein) 1(0-2-1)
Seminar 3 (non-credit)
256795  ANHIWUS 4 wuu 2.1 9 NUILAN
Dissertation 4, Type 2.1
393 9 %8N
aan1sAnwIUane
256796  ANHINUS 5 WUy 2.1 9 wuwhin

Dissertation 5, Type 2.1
574 9 wiqein
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3.1.4.3 WHUNISANWILUY 2.2

ST 1
ANANSANEIAY

256511  suileuinidemainemansuavimalulad (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 (ltduniavin) 1(0-2-1)
Seminar 1 (non-credit)

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

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

594 9 wiwnn
aansaneUane

256564  wAlANSRIENTelaueUIBAUatUY 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

594 12 AUBAA



256661

256692

256891

256892

256693

256893

256894

29

U7 2
AANTSANYIAY

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

594

aan1sAnwIUane

NLTNUS 2 WU 2.2
Dissertation 2, Type 2.2

394

sul4 3
NANNSANEIAY

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

594

aan1sAnwIUane

WINUS 4 wuu 2.2
Dissertation 4, Type 2.2

394

3(2-2-5)

1(0-2-1)

6 BUILNR

9 28nn

6 BUILNR

6 AUBNA

1(0-2-1)

9 UUIYAR

9 BUWNA

9 UUIYAR

9 BUIBNA
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Qe

Judn
AANTSANER:
256694  dunwn 4 (ldtduniaein)
Seminar 4 (non-credit)
256895  ANYIUNUS 5 LUU 2.2
Dissertation 5, Type 2.2
594
aan1sAnwIUane

256896  ANYIWNUS 6 WU 2.2
Dissertation 6, Type 2.2
EIEY

1(0-2-1)

9 UUIYAR

9 28nn

9 UUIYAR

9 UUQBNA
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3.1.5. A195UIYTIYIYN

256511 sudBuaTINeMIeInemansuazmalulag
Research Methodology in Science and Technology

AINNNNY FnYay Wartd1ruIen15I98 NTEUIUNNTINY USEANNITIAY N9
Anundynin1side fMuus uazauufgiunmsinusiusudeya aifdmsunsinsesidoya
vl nseukareiuTenanuIeAfunivuatelunsasaasene wagseaunng
W nMsUsziliun19Ide nsimaddeluly wazasserusTautnidy wataisnsiduaniy
NANEansLazalulag

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 LANBUNIHTINENH
Physical Organic Chemistry

fiusziadl nquiluaganieesdia eaziBoaifeuuisernedunidiaiias
nalnn1siinufisen Anuduiusveslassasiiuaudathilunisifinufisen 8nswavesi
viaransuardninaveslolelny Ujiteunuiuuuianaledldn UfAzemaiunuulnans
Ufisemsidn Uisewneslendn Uisenveteuyadase UfAzelduas

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 NARAMINGITUYIRUAZNTAUATIZH
Natural Products and Synthesis
N3IUUNUTLANYDIATHANTUINTITUYIR AUFUTUsAIAITe VR ilandu
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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

nsldlansunsudduludunsddunse Wnawuujisenislidaisusenoutstou
yolanzunsudduiluaznzdanlunisadreiussseninemisusuiuaisuay Ujasen
gandadu Iantu uaznsussendldlunisenamnssuniiduaszs

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 WARTDUNTE
Bioorganic Chemistry

UNUILASIAULATITIBUNTE TAT98519909ALULOLAZDISIAULD NITFIATIZINN
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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 Lﬂﬁiﬂﬂﬂ%ﬁLu%'u%’guqmazn'lsmtané'nwi
Advanced Coordination Chemistry and Identification

nouvesiussluasuseneulaoesiudy nquawiundn nquessivialuana
awoslowndl  N1sANwININIaUNAMIARSuATRVNAAIERS  N1TEBUIENAbnkarU]RTENg
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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
Asdauasigivetdaiunsd Wussindluan uzrauds anuuLYaIAINLNEN
audBmenenmuazyneedl 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
nsduAsIsinazmalialnie neaueioiuvsd sufsnsiludseandld was
nseenuuuIsMmgiiiellunnsise
New syntheses and techniques in inorganic chemistry including the

applications and the method development for researches

256539 nsaenLReluLana
Molecular Imaging
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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 \TiBeaHAndtug
Advanced Physical Chemistry

nguingy nsfaiusy nguinugiukasufAseiswus nguiueafiady
ADLLINAND WAZNaBAN15TU Neuiaatvesuia Wlawedl wanddauazoulesd wesly
launiindunnia aunaiifertesiuniataazluamsazaisaie mmﬁuuazqmmgﬁ
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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 wilAaudualaseaieluana
Quantum Chemistry and Molecular Structure

namansareufuiiuguvenaiateudy  danalleweinnes faddulewnuy
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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 gauwaA1ansLAll
Chemical Thermodynamics
guvwamaniuuvaty guvnamandlisadd toulnst wazngded 3 msdam
3 anlnsalnd FaReadestufie augaiedl wagausiule
Classical thermodynamics, statistical thermodynamics, entropy and the
third law, statistical-spectroscopic calculation of thermodynamic function of gases,

chemical equilibria and vapor pressure

256545 aunadansiad
Chemical Kinetics
wilvaunamanslussuuioniusvomouvaiuasing URATefugiu UjAsen
anld  wazUfiSenuudu Snsmaiaufitenlussuuiiswus
Chemical kinetics in homogeneous liquid and gaseous systems, elementary
reactions, chain reactions, and other reactions, reaction rates in heterogeneous

systems

256547 \nilneansefuazituiin
Colloid and Surface Chemistry
\ilneaaend Laitiuiin Usingnisaiaunamaninislii n1sgaduuuiiuio
#1199 N15UTEYNAYRINTTUIUNITITIIITNUS
Colloid  chemistry, surface chemistry, electrokinetic phenomena,

adsorption at different interfaces and application of heterogeneous catalysis

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



35

256548 WadatagUunaaiivgeladnd
Current Topics in Physical Chemistry
wmalla wn3eadle wardSnsleszdling 9 maduedddiand saudanisinly
Uszgndld uagmseenuuuismslinneiiteldlunsise
Current techniques, instruments and methods in physical chemistry

including the applications and the method development for research

256549 LﬂﬁdJﬂ']EJﬂqWLGTNLLﬂQ%UQQ
Advanced Physical Photochemistry

nann1sganauuagI/Adidanarlilnglivawudaninsalal nszuiunis
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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 NM5LATIZRlATIES1uazaUUANLAT
Structural and Chemical Property Analysis

wadiasneg Aldlunsnseilaseioaaiazautfvesans wu dundes
wunsuAnislakuud waauninsues Wgeasawudaiuninsalnl malaseaigmnaile
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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)

3(2-2-5)

3(2-2-5)
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256554 ARIATIZATILNH
Electroanalytical Chemistry
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Advanced theories of electroanalytical chemistry such as potentiometry,
biosensor, conductometry, electrogravimetry, coulometry, polarography,
voltammetry and amperometry including the application in different areas e.g.
agricultural and environmental analysis, clinical chemistry, food, industrial and

pharmaceutical applications

256555 Wadalaguumanaiiinsisn
Current Topics in Analytical Chemistry
wmaile wioslle wagdsnsiaszifivuaty neueiiinged sty
Uszgndld uagmseenuuuiimslinneiiteldlunsise
Modern and current techniques, instrumentation, and methods in
analytical chemistry including the applications and the method development of

future research

256556 inasflomanaiasuninsalnTdugs
Advanced Instrumentation for Spectroscopy Techniques

ndnn1stugauazmsUszndliiafestionaaninsalndsngg Wy n1sinnaiies
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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)

3(2-2-5)
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256557 L‘Vlﬂﬁﬂﬂ’]'iwl%f]&lLLﬁ%ﬂ’]iLLEJﬂﬁ’li(gll’Jafj’NL‘ﬁ@ﬂ’]'ﬁLﬂ'i’]%‘lfi‘l/l’]\‘ll,ﬂﬁ
Sample Preparations and Separation Techniques for Chemical
Analysis
ndnnswazn1sUszndlddugeounaianmaniounagmsuenaisiiegns n1s
gavansingsdomaluladfiviuarte wu nslddansennivie lulasivdaslunise os
nsuenansiiaulasenannansiiegiatu nsatndemareudede nisatademaveuds
seiu llas  msadameiguilesesineaniadn
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

Mé’ﬂmsLLasmiUizqﬂmﬂlsffsﬂgquauwﬂﬁﬂmim%smLLazmiLLEmmsﬁaasm N13898
ansfegsiemaluladfivuate wu nsldansieinde lulasianyaslunisdes nns
wonansfiaulasenanansiiegiauty msadadomaveadanie nsadamemavesuds
seaululas nsadarieByueiasineangdn

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

chromatography, ion chromatography and their applications

256562 wlunalulaguasnisuszsand lgiudanaans
Nanotechnology and Material Science Applications

inflvasansuszneuiiilassainassivuly dadeuazmasdensanuilulagldims
il auld nMsnTamdnuazianig warnsussgndvesluianaiilasaaiianuusiieg iy
aunAlusEAuLIly Miseiseseauunly

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)

3(2-2-5)

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

#15UsEN0Uee SUNULUTIAGNYDITIANYNANLALSINUNTUTTY UTeian NsinSed
nsfigtendnualdisal]isen nisisaaznalnnsiinufizen wavnsussendlilaeidy
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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 watian1smIsudaiauaduIveduaiu
Techniques in Original Research Proposal Preparation
Furuaziieseinudsemaniifinoun fuaszinuiseduatumaedluide
favla diauemdfesuatiudduns
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
Hdefivuaomanidunid lnedunisduai@nuinszuiunisuagisnisiug
st stluuszendly wagn1seenwuuiznsinTe
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 \nfioyyadastugeuasansusznaudunidia
Advanced Free Radical Chemistry in Organic Compounds
unthiRefueyyadasy anuiaiiosveseyyadass autinisnieninuaznaadl
yosoyyadase Msasuvemyileitu UiATensadulasedluanausida ns3adues
Twanausida MsUaameluluanaveusida uazUfAzonsiivseninsluanausida
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)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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256574 ATEUATICAULUUDHNUINS
Asymmetric Synthesis
aweslainiivatalsusenauasusy aauuInsvesluana ameslandluujizen
N13dATIER NMIAIUANUSATE1TinNTAeNATTAWETLe kaTAIUTNNILLIIENDTE
n1sdaasrgsLuveauunsineldlansuazaisusenaudunsd U§nse1n1sUnauaznis
AIVANALNBSLD
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 N1509NUUULAZNAILIYT
Drug Design and Development
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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
naunleada umamauInTama nswasugiuaznislduszleviandana
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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)

3(2-2-5)

3(2-2-5)
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256577 nsissuisenaiilaenalnnisdaninuazialiszann
Biocatalysis and Green Chemistry
nsissufisenaiilaenalnnisdinan madendmsuuiseinisduasiziwuy
wilazon wnannistunsidiouleddmsulduiisesdinmlaedunisesaeuleduaznis
ihissuATemeTanmlldeunss sufmdnnsiiuguvenaiiaverndiietesty
N5 gATE A lERLIMITINN LAz IBUNTE
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 WTaLaaNANIENILALIATIEH
Selected Topics in Analytical Chemistry
aAUMOBBEnTneuIEnsuazwwIRnlum s aTElutomaaiiinss ey
manazaula
Methodology and research discussion of selected and interesting topics in
the field of analytical chemistry

256582 wiAessinisdeandon
Environmental Analytical Chemistry
Fupsuiiieadestunsiinszimsduindos nsuestlym msiiudiegs s
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Aawanden uafivneennia 1 waziu Inserfewmadauazaiesdionaniiinse
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)

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

wann1sVeadAkan1su1Isn1sadAnUsegndldluaiiinsgsd lunsiiudeya
nsUszdliuna Msdndula nsauRuANAIN NMseaeutedAynI@EdR n1IadeUAIY
gy NI5IEIUSUNTH SPSS M1sadis n1sdnnisteyalaeldlusunsuessdu nsasiansm
WINTFIU NTOADELAZENAUNUS

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 LANVDINANAUISTTUYIA
Natural Products Chemistry
v AN fauaisssund ansfiuansgniniedinin nsdauaganssssurAid
lassasdudeou nsiigallassasidaedisnsauninsalad
Chemistry of natural products, bioactive compounds, synthesis of natural
products with complex structures, structural identification with spectroscopic

techniques

256622 wnilvasdrseslsunanuulasiuanauazasguslaana
Chemistry of Aromatic Macromolecule and Supramolecule

AnwReatuiaiduniddugs 1un nduansdalad asnouginadanladu uas
szuunguansdaladn ausasfunisinunanslundudadu anslunguoslsufnualng
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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)

3(3-0-6)

3(3-0-6)
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256623 nalnufisenafidunidtugs
Advanced Organic Reaction Mechanism

pdnn1sdeu wasiauanalnuesufisouaiduniduiaiieg nqufiuguiiiilug
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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 ﬁa%’amu%ﬁ'a%’ugameLﬂﬁ'ﬁuvﬁé
Advanced Research Topics in Organic Chemistry
shdermafeivuaitlumadouunimanidunid nsruiunsduanesidugs
yaeliBunis nssuumiesiehianeng uaznsusrgndlidugaimaaidunis
Frontier research topics in organic chemistry, advanced methods in organic
synthesis, special characterization protocol, and advanced applications in organic

chemistry

256633 in3asilasziuluiana
Molecular-Scale Devices
guslaanadiadl amivhluiReafuiedesdlessiuliana ndnnsnsiadeudie
dnaseunazmsmeloundsnululiana gunsaiildidumieamd aednng wazszuy
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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 A vassNguen
Chemistry of F-block Elements
nsduAsIEn URATen wavaudiniualivessinnauon

Synthesis, reactions and chemical properties of f-block elements

3(3-0-6)

3(2-2-5)

3(2-2-5)
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256635 wallan193sdienddmsvansusznovaiunsd
X-ray Techniques for Inorganic Compounds
mpdansiaguudidiend waldansasnuuinseu wavmadadulasasoud
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
nseankuUkArduATIvTanetdund nMsigatienanual nsussendldianeiiun
Fodmsudutagaan Sanfomih wagtagildiuvainvans
Rational design and synthesis of inorganic materials, characterization,
applications of inorganic materials as smart-, advanced- and multi-functional

materials

256641 Waoaisaisud awnlnsalnd
Fluorescence Spectroscopy

n1sganaukatgInazIdida nszulunITatemNaRINYesaTiuan1IEn A
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Absorption of uv-visible light, energy transfer process of the excited
molecules, characteristics of the light 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 widsiandvesvasuds
Physical Chemistry of Solids

nsuelldnduazlwdnanniadunldusslovulunisimseilaseasne way
autRveadsnfinsltavlutandidnnsedndiwninduazlansinen sanfsnininiiug
mesuaunaeinazndinudaszvesssuuifianududedontu weslulaunindues
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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)

3(2-2-5)

3(3-0-6)
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256643 ddnasaululasalnUluedl
Electron Microscopy in Chemistry
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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 nsATIERlAsIasILBeAIUIN
Computational Structure Analysis

nouiuazndnnisnaadateudy wasluanaariuuaniiad ndnnisifeafy
FBnrsduramlasaisidululdvesduana 35nsldaoufiamesiusunsudusosu
Gaussian03 tiefuumlassaeiidululdvestuanauazandfnneg vesluanau IR
wag NMR Wusiu saonautianisiienisunsudnsagululdamuwnmiasadaazndany
ludfAsemaedl

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

nufuazmadamaeiiengiivuaiodahlulssendlfludsmide nmsiam
wadamaaiinmgitarnsiiluuszgndlfifenisuitgmludelde msaueeaile
maniiasiluesl fURns mseenwuummaasuagnsmaneiivanganlunis
NARD mﬂ%’aﬁﬁiumWiﬂﬁzmama%’auﬂa ﬂﬁmUﬂQOmWLLaW’lmgmmmmaﬁﬂﬁ
ity savimsthluussendldtusesange

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)

3(3-0-6)

3(2-2-5)
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256654 \nfiAawndeunazn1siinsziuaiy
Environmental of Chemistry and Pollutant Analysis

Anwnansuaivmaaiiivudouludunndon Wud th usseania uwaziu nalnnis
Uuﬁauuazﬂﬁﬁ%mLﬂﬁeuaqmiLﬂ?ﬁlaut,wawaamiuaﬂwslu%aLL’mé’au aunaLAiiLazmesly
launindfiierdestunalanisiasunlawazuudon nsdlfnvivesnsuudouvasans
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 siaderuidetugimaniitaei
Advanced Research Topics in Analytical Chemistry
nrvaunsifetugamaniiinsed Tnoduidenuifefivuaiouasnis
Uszgndlfiedosilouasmeiadugimanifeseilunisyinide
Advanced research protocol in analytical chemistry emphasized on current
topics and applications of advanced instrumentations and techniques in analytical

chemistry research

256661 UINNTIUNIWAYL
Innovation in Chemistry
NIZUIUNTASIUTANTIUNISAT n1sAuATId@NTNIstgyayn ASWRLAANEMNS
Yy mswsuansnedygieuaiivazuinnssuniuad FupoULAZLLININNSASETSH
uﬁ'mmiawrmmﬁmﬂ;:wizﬂauL@ﬂﬁUULLazqmamﬂiim
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)

3(2-2-5)

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

nasuaranlugundinuail nauneata WEUNILaen NANIUNALNULAE
miL‘U’gEJUE‘UIG]EJﬂiSU’JUﬂ’]iVI’NLﬂﬁ NNTAS AR INA U ALY ﬂ’]iﬁdl,mwﬁmi@]m%’ml,az
nsasurasinnundIunauny n1sUszgndszieuiBuaznsfuianinIsudiuves
nainlulefen nsmlassaisvesasdeiuy a1sdanas nduszdundsny n15AsIe
lassasaansnandoe nszuiunsuaanasnudalalagldisnsdawentaelduss 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

256663 nsasuuazanududussnaumsdwmiutiniad
Investment and Entrepreneuship for Chemists

UNIILAZNITIRUNUTZANVITIAT AUVNIY JULUU wazngu]vesninuduy
Ausznaun1s nisimwiaududusznaunis N15qemuwasnIsAuNU LuIAANINEI NaLaY
JULUUYBIMNLNIY MTIATIININITRY UWHUTIAD spuudanisaanin nindduniedyan
nsduenansdnsinslundaviolurie 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 duuun 2
Seminar 2
° a a A aw ¢ o = o ¢
mimLa‘uaLLazaﬂﬂiﬂﬂmw{]mamamm%maLﬂﬂuﬁﬁ]ﬁguu WadIIUITAUNIT
Tumsininetnus
Discussion and presentation on theory or recent topics in respective branch

of chemistry for increasing the experience for thesis

3(2-2-5)

3(2-2-5)

1(0-2-1)

1(0-2-1)
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256693 duuun 3 1(0-2-1)
Seminar 3
nsuEuekarafUTIENguirIeNaIWITENIAALl NNeTesiuiiteIneinusg

Discussion and presentation on theory and experiment of current thesis

256694 duaun 4 1(0-2-1)
Seminar 4
nshiaue efunengud anufvihauideifdesiuideinednug
Discussion and presentation on theory, Progress on research topics of

current thesis

256695 neninus 1 wuu 1.1 6 WUYNA
Dissertation 1, Type 1.1
Anwosdusznouinednug Auait numuenasuazuITeTiiedes fnun
Useihuland/Mdaineniinug
Study the elements of a thesis, review literature and related research, and

determine a thesis title

256696 INeTWUS 2 wuu 1.1 6 WA
Dissertation 2, Type 1.1
WauenaIskanIrILARTIVEAREITUINENTINLS (Concept Paper) wazdai
NanIdaATIEAenasLaz s ITefiieades
Develop a concept paper and prepare a summary of literature and related

research synthesis

256697 einus 3 wuu 1.1 9 wuagnn
Dissertation 3, Type 1.1
Wautadesdowarizniside Farialasesiainendinud Wedrauede
AMZAIIUNIT
Develop research instruments and research methodology, and prepare

thesis proposal in order to present it to the committee

256698 Wewus 4 wuu 1.1 9 viUlEnn
Dissertation 4, Type 1.1
Hususmdeya s1eauanuiniIne inusdes1ansdfiusnuineinus

Collect data and report the progress of the thesis to the thesis advisor
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256699 NTNUS 5 wuu 1.1
Dissertation 5, Type 1.1
Aasieya Javiinerinusatusie
Analyze data and prepare a draft of the thesis

256791 NITNUS 6 wuu 1.1
Dissertation 6, Type 1.1
Foviinendnudanysaluazunanuitoioffanieunsmunasidnsanisdn
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
Anwosdusznouinednug duait numuenaisuazuiTeiieades fmua
Uszihulang/svaineninus
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
WALLeNAISUARIANNANSIVEEARBIA UM ENUS Lavdavinanisdaunsisn
nasLazITeiisades
Develop concept paper and prepare the summary of literature and related

research synthesis

256794 INGWNUS 3 WUU 2.1
Dissertation 3, Type 2.1
Waruna3oflonarizniside daialasesnainerdnus e ausse
AMENITUNIT
Develop research instruments and research methodology and prepare a

thesis proposal in order to present it to the committee

256795 Anenus 4 wuu 2.1
Dissertation 4, Type 2.1
Lﬁumm’sm’f’a;ﬂa AaTiveya Javininerinusatusie

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

9 28R

9 28R

3 RUWYNA

6 BUWNA

9 BUYNA

9 BUYNA
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256796 INeTNUS 5 wuu 2.1 9 niein
Dissertation 5, Type 2.1
Faviinerdnudatuauysaitazunaaideiedfusimeunimunasidise
N15ANYY
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

256891 Mg 1 wuu 2.2 6 wiwAn
Dissertation 1, Type 2.2
Anwosdusznouinednug Auait numuenaIsuazuITe eIt fnun
Useiulangd/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
WaULenNa1sLanIAILARTIVEaRLREI U INLS (Concept Paper) wagdnii
nansduATITienaIsuazaIfefiisades
Develop a concept paper and prepare a summary of literature and related

research synthesis

256893 IS 3 wuu 2.2 9 nuqenn
Dissertation 3, Type 2.2
Waunadesdowarizniside Faralasesradnednusd et auade
AMZAIIUNIT
Develop research instruments and research methodology and prepare a

thesis proposal in order to present it to the committee

256894 Mg 4 uuv 2.2 9 wagfin
Dissertation 4, Type 2.2
Hususmdeya euanuininIne inussee1nseiusnwineiinus

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

256895 etinus 5 wuu 2.2 9 wuagnn
Dissertation 5, Type 2.2
Aasgndeya Javiinerinusatusng
Analyze data and prepare a draft of the thesis
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256896 INeTNUS 6 wuU 2.2 9 niein
Dissertation 6, Type 2.2
Faviinerdnudatuauysaitazunaaideilied fiumounsaminasidsa
N15ANYY
Prepare a full-text thesis and a research ariticle in order to get it published

according to the graduation criteria

277517 daiFastlagiumanaiignamnssy 3(3-0-6)
Current Topics in Industrial Chemistry
vdeiaulansgnaimnssuadl lasidudsnszurunisnisduairAne 38n1s
Tyiiiviuasiy nisuudsdunnifiennuiaiyfinomivnsgaanssuad
Interesting topics in industrial chemistry emphasizing process, research
methodology, recent and modern processes, modification for improvement in the

field of industrial chemistry

277518 UfuRn1sigaulansazianizuasian 2(0-4-2)
Material Characterization laboratory
wadiasneiildlunisasalnszinedwes winind lave uazuoaaos
U NATAN1IATIERUDIAUTENBUNINAL WATANTTIATIEVRMELTRTIAINTY malle
msvmimdnlnana wagn1snszans sveniutnluana 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 wsindanuzvoauds 3(2-2-5)
Solid State of Ceramics

lassasramisail lassasianieninuazyaninveuening auaudinianesiy
Taufindves wsniind navedtastadsfifneautinianenimveuesnfing wu Audeu
Bidnnselind udwdn wae Bna msduaseiesfindydafiduaiemaianigg w1l
find n1suszyndldorugsdindludiu e wu lhuesesnfin wiieiivdeya wad
WAI9InE

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



o1

277522 NITUIUNISNAALYIIANE
Ceramic Processing

[y a

Tngavililunszurumsndngnamnssuesifing anautBvaaiiuagnianignmn
VDIINGAY wagn1swasuulasiifintu nssuaunsdandn fusieninduaskares
NIZUIUNITHANFOAUTAR9Y) VOINARA UG TNATTAAI LU w3osufuimn nes
gudina Tnguulil wilindreunedauazunluesiind n1seuauAuNNEAS U wInE

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
msuaelany lasaaimnmaniaveslavevde autfveslavevide wedanistugy
lang i’a@m#’ﬂuiaﬁluﬁ \A3090U waTEILDINTA ’qfﬁﬂLﬁlEJ?ﬁUﬂWi@EJﬂLL‘U‘UGlULLGiQE]’]ﬂWi
UNusouuar N15UTIYRUYe
Metal castings, cast microstructure, properties of cast metals, metal forming
techniques, automotive materials, aerospace materials, architectural and packaging

materials

277532 Tassafuazinaslulaundindvasiaglane
Structure and Thermodynamics of Metallic Materials

Tassasiwanvaswaauds mnuunnsestulassasananveswesds audinianaves
Tang nalnnisviliuwdausdulansuaslaenay AUITH unugila msasunalulany
NIsIIBMIIANLSauvedlaneal lavienau n1sinnseuwazn1sUeeuy

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 nsdansvesdeuazindelugasmnssy
Waste and Wastewater Management in Industry
Ussinnuaguvasiuiaveadelugnaimnssy milsginaaiiilenisuen
Ussamtiinuay Minveads manvesdesunme Yssnnvenindelugnaunsan
weluladmsidanasmatidathidsgnamnssy fedmundutesdouasiuinion
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

uniufeafulszinnuaznisdaasievinedwes nalnnisiinujaseuay
aaumam%mawﬁﬁ%amw%u Ufiseuuveyyadaszrasmadiesvinfieiiarnodiueisiy
Uffsewvuweulossu Ujisewuuianlessy Ufnsunuulasonududinaswunni n1s
wisuwoAwoslitvyilaiduileirsunedmessiuuuuudenuaznim

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

lassaduazsusiesduananadiwes Msiaundn wazlaseainvewdn s
Lﬂﬁaulwa%aaIuLaqa WAZNGANTIUN NN INVDINDFLNDS HANTENUVBIDUUNT 1387 uay
Tassaduanasemsidsuaniuz weslilaundinduazdunsiorvesansazanenedies
walnezunsuvamediwesuay natnuazmeslulawniindvosmsunsiiunediues Auaudd
maniiifufnvemediues

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

nszuaive weinssuvadlnatiladeunazuouiiladeu audiiadladaiadin n1s
foautli nenszuaive dadeiidnadeauiinienssuainer udnnisnstugundnsusine
wos Madaiauuuangifisauare nssauuuriiada mavhiidudn nsdaianis maadeu
Tl mstudule warnmsdauuuringeley anuduiussenindlassaiuarausivomed
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

lassasiarantives9ssTuIRlare NdLATIER @156A3 N158RNERNT N13ABY
WA NITUIUNITHUTIUE nsvuaIneUostudmivennounmug nmstanludvesens
WUUAN9Y waznsadeuaLTAvesesTanlud anudrmimanaluladens msideiiien
yaatuguanalulagnsuszendldendlugnainnssuussinnene) 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

HeuuazlinvoINoRNOTHEL NTWIUUNDRNDITHALIDA9Y) ATANITATIVADUND
Awes waw Tassaduazandifiddyvemedweinay woslulaundnduasanuanunsalunis
Wiule nisldanstenanlunedweiia wasmsusvgndldaunediuesuay douuwasyiln
Yoiandielsenau ansiuANkAzIIeING Lwﬁﬁﬂmssﬁugﬂﬂaﬂw%m Ms8aLNNgIENINeEnsiD
Wuiunsng N153nseen audmignaresiandalsenau Msnsiadaukasn1sUsvend Ly
NuIaRRaUsyneu

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

nsduaszvimedeiansldnss UiATealivemediuesdusuarlidui nnade
ANNLATASANTNTDINOALNDS LwﬂﬁﬂmiﬁamiwﬁwaaLmaﬁfsﬁgugq WU NISLAANOANDI LU
fhongu maAemedmesiuuidnannida msiiawedluefuuueyyadaseiinuauld nns
Huasgvinediwosiimiin luanage WWudu

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

weight polymer

3(2-2-5)

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

nsuin NM13d1597 waenskdntlngden uwddlinuaznisuensdnsausiilasied
nmsuan @stlasedianleaiiuduavezlsundn nsunUlesideululduseloasinuanee 1w
Framady fresssumRdmiuetueud 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
ﬁugmmmgtﬁmﬁuﬁamﬂgjﬁ%muwLaﬂﬂ’uﬁLLamwﬁ%ﬁuﬁ AU ATE MUY
wulsy Msweuuariinneniausiiten msdunszunumasaUfidonasnisussgnn
Tolugnamnssy
Fundamental aspects of homogenous and heterogeneous catalyst,
biocatalyst, catalyst preparation and characterization, deactivation of catalytic

process, and its application in industry

277571 RPN
Biomaterials

Anwifeadutanilidutanmadanim uazaudfsieguesiagdanim @nwinsld
Nuresnedwesildnisnisunmg arudilalunisldnuvemediweinisnisunng uway
amsmvesmedimesfilinisnsunmdluiogty Anviiadefimumisfuimnssudede
Y5nINeTaine uavwedmesigosamels eldsmmsiunisvudaen nstesue
NSHIAR warTanlASIEsNdmMTULIALLS

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

Anvndeswuierfuantinmawiaunluwns wasAnwimaluladuily nns
duprzikasfinwantivesiantininuily audseuniaululane Janduniduazetiunid
fiflgngu awnsadisanuaiuisalunisldauvesiaquilulunisinermansuay
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 wilinWanduuge
Advanced Physical Ceramics

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

aﬂ@mgLQW’]SGU@Q’Jﬁ@@Iﬁﬂz@uu%’iﬁJ‘UU@ﬂﬂaﬂﬁlLLﬂ’JLLa%‘VIL‘U‘L!Nﬁﬂ ﬂ’]iUiBQﬂﬁ]LLaz
pAUNMHaTD0IAUsTNOULALIATIET1INIAN AN TRNINAUTOU N1INE NIWEL 119
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

nsmguniena anudanduiuuliaigy wazauganguwuua1lg U0
Usggndldlumainmlanansiavesiagaeumedn aunsiiliefursandinianauagnmenm
YoRuNIngAsunodnvuailany WINNd LaTNOAINT UNUINUDINTZUIUNITNAALAY
Tassadansganiaidneau g

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 nsesERanBeuia
Material Surface Analysis

wadiagen Adlunsmsainsesituivesiagnedwes windind lave wavda
a0e 1 wedadndsdlnladidnaseualasalny (XPS) ndesqanssAidiannsounuunsy
Nzad (STM) NH0eIaNIsANUUULIIDEADL (AFM) uazoalasdianaseuaillnsalnd (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 AandwaRiuastugs
Advanced Polymer Physics

AUURLTING MIUELAENITUEIYBINDANBS duURNIINIEATNVBINBALNDS AL
asaranglaznealeivadd ﬂauV\Ia%LaJ%JuLLamu’mImLaqa%aﬁawwwaamaﬁu
asazaty  lunediwesvasy  wedwesnauuazuaealanedwes  Auaudiniumesly
Taunfinduesasarateneaiwes NoAWBSNANLAZNISANNEN  ANFUNUSSERINGlATIEST
wavauUhveanediues

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 vateauAdedugaimeanodiues
Advanced Research Topics in Polymer
Mtenuitehaulamamedwes  nszuIumTeTeiiarngng sl
fuast wagnsUszgndldtugamanediues
Interesting topics in polymer, special characterization protocol, recent and
modern processes and advanced applications in polymer

277654 siadoruisetugamlans
Advanced Research Topics in Metal
TtorAdeiithaulamdaveuaslavenay nszuInnThATIzianznig 385013
Tyifiviuasiy uaznisussandlddugmdansuaslavenan
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 siaderuisetugimaesifind 3(2-2-5)
Advanced Research Topics in Ceramics
Ttenuidefiunaulanaesiind nszuiunsiinmegiangms 35nslusd
fuast wagnsUszgndldtugamaesing
Interesting topics in ceramics, special characterization protocol, recent and
modern processes and advanced applications in ceramics.

3.1.6 ANMUNNIBVDUAVINHIIEIV TRHTIEIV
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256663 miamuuazmm@u 3(2-2-5)
AusEnaunsdmTutinedl
Investment and Entrepreneuship

for Chemists

UNUILAENITIUUNYTELANTYDITINT
AMUNNNY JULUU wasnguivesnuduiusenaunis
mamanududusznauns nsqamuLasnIsAUY
WIAANINTINALTULUUVBIHUIIY AITIATIZINTY
N1513U8 WNUTIA SEUUTANITAMAIN NTNdAUNIS
Tayayr msduenansdnsinslundnvialuvie Ao
vounAlulag Yennain1aansung

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

Wusred el
&350 AR AATITILAY
FoulosamAdellgids
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Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers
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Seminar |l Seminar 2

n1suUauOLAYRAUIIEN NI
nauIdeninailludagiu tieadaussaunisallunis
Vidneinus

nisuauenasefUsienguinie
HasIdemaailulagdu eadauszaunisallunis
Vindneinus

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis
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Seminar Il Seminar 3
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el Mnetesiuieing inug

nsuavekareAUTIENg U NsoNaWITY
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Discussion and presentation on theory

and experiment of current thesis

Discussion and presentation on theory

and experiment of current thesis
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Dissertation I, Type 1.1 Dissertation 1, Type 1.1 U3utenyoengy

AnwnAuairdenuraulauazgiudoya
#1199 Feazthlugnsiinuunanln Yinseauagunanis
AUAIILATLUIAREINSUNITENING1TNUS Ulauene
81915675 nwIneinusuaransnssunISUIIIS
wangns Useyeyen

ANW199AUTENBUINYIRANUS AUAIN
NUNIULBNATITHAZINUITEMASITD9 ANNUAUTZLAY
lang/MveIneninus

Literature searches on interesting

topics and in different databases, Report on
executive summary of the literature search along
with new ideas/concepts, Submission report to
dissertation advisor and the committee of Ph.D.

program

Study the elements of thesis, review

literature and related research, and determine

thesis title
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Dissertation I, Type 1.1 Dissertation 2, Type 1.1 U3utenyoengy

duuRndefildsumuiutou u1vh
nsvadeuNInAaesaziiTludnualriinisaseuagy
LLuaﬁmﬁwmmﬁa@mmL‘fluiﬂlﬁ LAZINUHUAITNAAB
T¥dAuavidenuiniuy i seuagURanIsive
WA laiiu1sEninenanisAnenas L uianlng
WuduiRedy s1euauAIntifen1ssiusnm
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WAIULDNANTHANIAITUANTIVLDA
WEINUANSITNUS LazINYINaNISAWLASIEMDNENSLAY
ULV

This the
examination of new ideas/concepts obtained from
Conduct of

Report of

course  focuses  on

the previous literature searches.

multiple repeated experiments.

executive summary of experimental results
performed during the semester and additional new
ideas/concepts, Submission to dissertation advisor

and the committee of Ph.D. program

Develop concept paper and prepare
the summary of literature and related research

synthesis
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Dissertation Ill, Type 1.1 Dissertation 3, Type 1.1 U3utenyoengy

a & v = o Y
sednidgaiuluinisdinanisnaaesilaun
o a ¢ = = =~ = =~ Y
MINTIATIeieg19azBun Fa1alinnsseuiiivuiu
o NneItes Iinsizinimaassiiludvetianain
wazN1INARRNidaNana FellaudiAnyuindenising
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ADUMBANENTIUNITAIUANINGNTNUSISEUT DL

WAULASILBLAZITNNTIVY IRTILATIIN
Anerdnus et EussaANENIIUANT

This course focuses on detailed analysis of
the results obtained from previous experiments,
which may involve the comparison with related
theories. Data analysis with both bad and good
This s further

experimental completed

results, very important for

plans.  Submission
dissertation proposal, already examined by the

dissertation committee

Develop research instruments and

research methodology, and prepare thesis proposal

in order to present it to the committee
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Dissertation IV, Type 1.1 Dissertation 4, Type 1.1 U3utenyoengy
. ¥ o 4 ) < » " > | YSuanunuune
sedviiyaiulunnisyiinisneassedis AUTIVTINTBYA F189TUAIUAINTN
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Ing1inusfiiiun1sRTANINAMEATIIAITAIUAN
SnendnudBoudesudn nsneaasdludiuiiniseslina
mimaaqﬁﬁmmamyiaﬁqa nadwvilaansnedvnd
fo s189uagunanisifeimueilévinseninena
AsAnE fidinsiaueres1anstfiusneinednus
VIBAUENITUNITUIMINENENT USyayien

This

experimental

focuses intense
which

experimental plans in dissertation proposal, already

course on

works, closely  follow
examined by the dissertation committee. The
experiments in this part should provide nearly
completed results. The outcome of this course is
an executive summary of experimental results
performed during the semester, presented to
dissertation advisor or the committee of Ph.D.

program

Collect data and report the progress of

the thesis to the thesis advisor
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256699 ANYIUNUS 5 U 1.1 6 NUILNA

Dissertation V, Type 1.1

256699

ANYIRNUS 5 U 1.1 6 NUILNR

Dissertation 5, Type 1.1

sredmdyaduluiinisiinismanssedig
Wudu Fefosdonndasiunnunisvaasilulasesng
Ingrinusfiiiun15R1TANINAULATTINTAIUAN
nendnudBoudesudn nsnaasdludiuiiniseslina
mimaaqﬁﬁmmamyiaﬁqa nadwvilaansedvnd
fo s189uagunanisiferimueilévinseninena
AsAnE fidinsiaueres1anstfiusneinednus
VIRAUYNITTUNITUIMINENENT USyayien

ATy Javininerinusatusie

This  course  focuses on intense
experimental ~ works,  which  closely  follow
experimental plans in dissertation proposal, already
examined by the dissertation committee. The
experiments in this part should provide nearly
completed results. The outcome of this course is
an executive summary of experimental results
performed during the semester, presented to
dissertation advisor or the committee of Ph.D.

program

the thesis

Analyze data and prepare a draft of

USUABB U187
USudonwdangy
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Dissertation IV, Type 1.1 Dissertation 6, Type 1.1 U3utenyoengy
USuanniieiia

ednidatiuluiiniglinssinanismaaes
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This course focuses on detailed analysis of
additional

experiments might be needed. In this part, the

all experimental  results. Some
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

Prepare full-text thesis and research
ariticle in order to get published according to the

graduation criteria
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256621 LWALVDINANNUNGITUTIR  3(3-0-6)

Natural Products Chemistry

256621 LALYDINANNUNGITUIR  3(3-0-6)

Natural Products Chemistry

LATYDINEAAUNTITUYIF d157haNIGNT
NNPININ N1TFIATILNENTTITUYIRNTLATIAS
Fudeau nsiigatlassasidagisneaninsalad

LANVDINENAUNSTTUYIF @1TNLAAIGND
NPININ NTFWATIENANTEITURNTLASIAS 19U DU
nsfigatlassasidagisnsanlvsalad

Chemistry  of  natural  products,
bioactive compounds, syntheses of natural
products with complex structures, structural

identification with spectroscopic techniques

Chemistry  of  natural  products,
bioactive compounds, syntheses of natural
products with complex structures, structural

identification with spectroscopic techniques

ASLAL
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wilaslutanawazans

guslaang

Chemistry of Aromatic Macromolecule

and Supramolecule

256622 ilvesaTezlsunfn 3(3-0-6)
wulasluianauazans

gUTlaang

Chemistry of Aromatic Macromolecule

and Supramolecule

AnviAeatuiedunisdugs Tiun nauanssala
asmougnadanlndu uarsruunguansdalada saveandy
nsAnwanstungudadu arslungueslsundnualasluanaway
anslundudaydu deazsmluiefAzenvesanslungusadu
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Anudfyfuatsiingueslsunfnuaznguarfuedaiiu
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wazanslungululeluaaaime

Anvieatuiaiunidduga Tiun nauanssalea
ansrouginndanladu uarsruunguansdalade sauviendy
nsAnwanstungudadu anslungdueslsudnuulasiuanauay
anslungudaydu deazsluiefAzervesanslundusadu
asngudaRtaluuTu uavasiivyileiuiavialy msfnwiagls
Anudifyiuansidngueslsufnuaznguativofaiiu
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nelslemdnuulasluianalaesinanslungulauanagusiluiana
wazanslungululeluaaaise

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

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

ASLAL
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256623 nalnujiseaidunidty  3(3-0-6)
9
Advanced Organic Reaction

Mechanism

256623 nalnufisenalduniday  3(3-0-6)
GR
Advanced Organic Reaction

Mechanism
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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

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

ASLAL
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Advanced Research Topics in

Organic Chemistry

Advanced Research Topics in

Organic Chemistry

WdesudTedvuaielusuisowuani
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NITUIUNITIATIZAANIEN kazn15UsTenAldTugs
MUALDUNTE

Frontier research topics in organic
chemistry, advanced methods in organic synthesis,
special characterization protocol, and advanced

applications in organic chemistry

Frontier research topics in organic
chemistry, advanced methods in organic synthesis,
special characterization protocol, and advanced

applications in organic chemistry
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Integrated Inorganic Chemistry
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Advanced inorganic chemistry related
and applied to organic chemistry, physical
chemistry, biological chemistry and other related
fields

gNLANTIEIYN
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256632 anwailatunidyalny 3(2-2-5)

Novel Inorganic Material

Wusy tlasease adnlnsalnl wannns
FUATILNLALNITUIINWULLRN 1LV AT TUNT Y
WNeatuTanetunidtugmselnin

Bonding, structures, spectroscopy,
syntheses and characterizations of inorganic

chemistry for advanced or new inorganic materials

YNLANTI8IYN
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Molecular Devices and Machines

256633 aseadesyduluiana  3(2-2-5)

Molecular-Scale Devices

guTluana1siadl ausivesruiieniv
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Supramolecular chemistry, general
at the

molecular level, devices for processing electrons

concepts for devices and machines

and electronic energy, memories, logic gates and

related systems, molecular-scale machines

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

USudereimnedanguy
ielaenadosiuie
1873910 Ny
USuA198U185187%1
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Inorganic Catalyst

256634 ilveIsmNguLeN 3(2-2-5)

Chemistry of F-block Elements

a L4 v

USLLAN NISLATEN NSHAULDNENYA

Y
aaa

ALseufAseneiunid nalnnisiseufiseauaznis
Uszanald

nsduasen U§Asen wazautiniadl
VBTN GULON

Types, preparations and

characterization of inorganic catalysts, reaction

mechanisms and its applications

Syntheses, reactions and chemical

properties of f-block elements

USuseiuisalf)isen
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256635 NANANANSSIALONTUDY 3(2-2-5)
X-ray Crystallography of Inorganic

Materials

256635 WANANIISIFBNTANSU  3(2-2-5)
ansusenavaiunse
X-ray Techniques for Inorganic

Compounds

NIANHANLAET Nunad nyusgll A3
AENUUYDITIEEND N15IATIElATIas19ansetunss
nfeyasidiand

WANANITLAYILUUSIELDND tnATANNS
LAYIUUNINTOU WALMANATULASATD UL VDN USIA
LN

Single crystal growth, point groups,
space groups, X-ray diffraction, inorganic structure

refinement

X-ray diffraction technique, neutron
diffraction technique and synchrotron technique

related to X-rays

USudeseivuiiely
aonndosiuLion U5y
AESUNYSIEITT Nwlng
Awdangulimungay
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Advanced Research Topics in Advanced Research Topics in AIBUARILAIVANEE
Inorganic Chemistry Inorganic Chemistry
NsRRNWULLAEELATIZ TaneluvSE N3 N1seBNRUULAEduATIERIaneduNId N3
figatendnuaideedosiodugs nsussendlitaned | figatiiendnwal n1susegndldtanedunisdmiuidy

wnsgdmiuiluianaain Jandmvdi waziagldau

DU 9

e

o)

anaa1n Tannivi warTanildaunainvany

Rational and
based

characterization techniques, smart- advanced- and

design synthesis  of

inorganic materials, advanced

multi-functional material applications

Rational design and synthesis of
inorganic materials, characterization, applications of
inorganic materials as smart-, advanced- and multi-

functional materials
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256641 WgeaLsaLud 3(3-0-6) 256641 WaeaisaLyus 3(3-0-6) AALAL
awninsalnd awninsalnd

Fluorescence Spectroscopy

Fluorescence Spectroscopy

n1sgAndunasgInazddla nTEuIuNg
fremnatuvesansluanIznseay anyugn13iug
AnMEiuFeNIAELAIUUAI HaTasN TSN
WOS/ANTINANABNTLUIUNITATLUAS NAVBIAIY
ATAIYABNITANBLET UaNNITHAEWALANITIANITANY
LALUUAN1EAIiuaTuUUTUR LY nsUszyndld
wgeaisaudaninsalnTlunuiseduas

nsaenaukasgILagIdda NsEUIUNITAIEMm

NAMUYDIATLUANIENTEAY ANwENISIUEan1IE
NUMENSANBLALUUAN NavRInSiAaBn lwwes/on
FNANHDNTLUIUNITANYWAL HAVDIFIVINaza1efanIs
ANYLAY VANNITHALNANANITIANITANYWESLUUEN 1Y

a £ o P ¢
ATILAZLUUIUNULIAN miﬂizqﬂm‘%v@aaﬁamum
awninsalnUlunuidedugs

Absorption of uv-visible light, Energy
of the

Characteristics of the

transfer  process excited molecules,
lisht emission, Effect of
the

process, Effects solvent on the emission, Principle

excimer/exciplex formation on emission
and technique of steady spectroscopy in advanced

researches

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

researches
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256642 LATILNAANAUD VDT 3(3-0-6)

Physical Chemistry of
Solids

256642 WWIBANdURUD LT 3(3-0-6)

Physical Chemistry of
Solids

o a a aa [ a = £
n1sdeidaildnduazlednamniaiunld
Uszlowilunisiieszilaseadne uazaudRve il
nsldanvluiandaanselinduaslansinen saudans
WANUINII AN AATRAE NI UDHTEVDITTUUNY
) dy a % a s L4
Anuduiloweniu meslulauniindvesansazaty aau
AaasiAll N1suNg daseuiseuaznisiasuaniuy
Yosa5NTUTD DY

o a a aa [ a = ¥
nsdnalisid@nduaslodnamniaiiunly
Uszlowilunisiasizilaseadne uazsaudfve il
nsldanuluiandaanselinduaslansingn saudiens
WIANUINUALAATRAE NN UTATEVDITPUUNY
[ dy a [ a s L4
anuduiioweniu wmeslulaunlindvesansavany aau
AansiAll N1suNg dseuiseuaznisidsuaniuy
Yosa 5N TUVD DY

Application of physical chemistry and
solid

properties of solids as used in solid state devices,

state chemistry to the structure and
ceramics, and metallurgy. Also, equilibrium and free
energy of heterogeneous systems, thermodynamics
of solutions, chemical kinetics, diffusion, solid state

transformations

Application of physical chemistry and
solid

properties of solids as used in solid state devices,

state chemistry to the structure and
ceramics, and metallurgy, equilibrium and free
energy of heterogeneous systems, thermodynamics
of solutions, chemical kinetics, diffusion, solid state

transformations

ASLAL
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Electron Microscopy in Chemistry

Electron Microscopy in Chemistry

N6¥UOIRONFANDIAANTEULALNENNITVDY
n&esdlannseunuudnwiiy uonIINEirInfmnuiids
launiindvesninszidsvesdiannsounaznsiinnmii
ALLANATANIINLAY MsUsEgndldlunsiinegi
Janerans lagfia1suIn1siindounnsed n1s
TATEnigaiaLazsene N1TIATIERNaegansIAl
FIURINIINTLATINGAT N1TAANOTNYDINGINULALNIS
AULAENGNY

V0¥ VIR NANBAANTEULAENENNTVDY
n&oBlannsouLUUADINIY uenandfisuimguiifs
laundindvesnsnszidsvesdlannsounazmaiinnmii
ANLUANATLANIINLAY N3UszendltlunT AT
Janr1ans lagfa1suIN1SAATaUNNIBY N3
AATIEHTNNIALAZTRLAD NITIATIFNNADIRANTIAY
FIUAINIINTLATNEAT NTAALNBTNYDINGIURALNT
GRGEGAY

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

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




M1319 2 WisumeuasylunsuTulsessnitamangnsuTuuse w.a. 2556 uasnangnsuTuuse w.a. 2561 LU 2.1 Uag Wuu 2.2

nangnsusuuse w.e. 2556

nangnsuiulse w.a. 2561

a1szlun1susuuge

256644 ANFIATIENLATIATITS 3(3-0-6)
AU

Computational Structure Analysis

2566044 AFIATIEILATIATITS 3(3-0-6)
AU

Computational Structure Analysis

NOUNLALNANN1TNINALAIOUAY kA
Imaqaaﬁummﬁﬂﬁ (molecular mechanics) 1anATS
a o ad ° v A g v
WertuIsmsawumlasadsndululavedaans
Bnsldreuinnesiusunsudniagy Gaussian03 iile
o % d' [~ v wa |
Awamilassassiidululavesluanauazaudisingg
yasluanau IR waz NMR 1udiu sasnaufisnisdie
Wsunsudnsagululdmmnamiasaiwasndanuly
Uiseall

NOUHUALNANNITNINATAIDUAY e
luianaansuuaaiiad (molecular mechanics) #8nN13
a U as ° Yy A Y
WNeatuIsmsAuumlasadsnidululsvesuana
Bnsldaeuiinnesiusunsudnsagy Gaussian
o 2/ A & £% va 1
Aamlassadiiluldldvedduanauasaudasieg

We

vadluanau IR uay NMR {Wudu nasnauinisiiie
Wsunsudnsagululdmmamlassaiuasndanuly
Ufiseall

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

Principal and theoretical of
quantum chemistry to calculate the possible
structure using the commercial computer software,
data from the

such as Gaussian, the useful

calculation could support the data for IR and NMR

USUAasules1edv A
LALNZEL
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256651 WPIATIEMAIUTEYNA 3(2-2-5)
dmiunuive
Applied Analytical Chemistry for

Research

256651 AIATIEMAIUTEYNA 3(2-2-5)
dmiuauie
Applied Analytical Chemistry for

Research

ngufuazinaianaaiiesziiviuaiodaily
Uszgnaldludenudde nswaumedamandinsiziiagnis
ihludszndldifiensuitymiludads msiauieaiosienis
wiliaesilutesd s n1seenuuuntImeaeayN1IMY
anmegnmanzanlunimaass ﬂﬁI‘UﬁaGﬂ‘UMiUi vananadaya
NIATUANAMAMIALINATETUTBSMATATIRALITY S1aTanns
ihlUusgendldiudiegnens

ngufuazimaiamaniieseifviualiofeiild
Uszgnaldludanuide msiauweliamaaiinsisiiasnis
thludszgndldifiensuityviludads mswauieiosdenis
inilinsesilutenl jiinns niseeniuumImaaeuaznIIm
aneiungailunisvaaes mﬂﬂjaamiumiﬂivmamamama
MIAIUANAMAMLAZINATE UTBIMATATINAILATY S23anng
ilUussendldiuiegnasa

Aspects of the theory underlying modern
Method

development in research in analytical chemistry and

analytical chemistry for research application,

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

Aspects of the theory underlying modern
method

development in research in analytical chemistry and

analytical chemistry for research application,
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

ASLAL
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MTias s TFUAUTIYIY 256552

Application of Advanced Elucidation

Techniques

nsldinefindugs 1wy 1-lawudy wag 2-
Tawudy duedesuuniudnislawuug dadnlnsalnd
AANATPULUVARINT A DLANATOULUUFRINIY Avlvles
uBvaaunuilunaesines n1snsziduawesdisng
nsnsziRwamanulumMiaseilasaing auaudd
N1eN1gnINLazAuaNURANIBATvesasBuNIduay
a1setuvisd msihluuszendldluanuide

A Application of advanced techniques
such as 1-D and 2-D nuclear magnetic resonance
spectroscopy, Scanning  electron  microscopy,
Transmitted electron  microscopy, Differential
scanning calorimeter, X-ray diffractometer, Energy
dispersive spectroscopy for structural elucidation,
Determination of physical and chemical properties
of organic and inorganic compounds, Expliotation

of various techniques for researches.
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SLasTERnIaLAs ALy yaeuwaz el

Electronic for Chemical Analysis

n13Uszynananni1snIedannsatindlu
nszurunImaall ndnnsfanuidaaieaile nns
PONLUUIIRTDLANNTOTNE N5 IATIsRdg ey 1una
TihfiAeadesfunszvauntsmiaadl wadianianig
Usvananadyaa hulnsinAuazialudunasiuin

Application of electronic involving
chemical process, principle of measurement and
control system, design of analog circuit and digital
circuit, electric signal analysis of chemical process,
system analysis of chemical instrumental design,

chemtronics and chemoinformatics

AMsBguUNsaRUluT183v
Tiae
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256654 ATIAIAEDLILAZ NS 3(2-2-5)
AATTIUANE
Environmental of Chemistry and

Pollutant Analysis

256654 LATIAINEDLLAZNNS 3(2-2-5)
IATTIUARE
Environmental of Chemistry and

Pollutant Analysis

Anwirasuafiwniwainduideuly
aawndon 18un ¥ ussennie wavdu nalnmsuuiieu
wazujAseaiiveanisiudsunvasuesansuaisly
dandou aunanduazineslulaunindiiisateety
nalnnisiasunlasuazUuddeu ns@fnwiveinis
Vuideuveansuaiivnani

Anwiransuafiwnisadfivudeuly
dandon Téun 1h ussenne wagiu nalnnisuuidiou
warUiAeiaiiveanisiudsuntasuesansuaiivly
daundon aunanduazineslulaunfindiAsatesiy
nalnnisiasunlaswazUuideu ns@inyivenis
Juideuvesansuaiivmani

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. Case studies

of pollutant contamination.

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

ASLAL
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256655 WteuITeTugamInal - 3(2-2-5)
Advanced Research Topics in

Analytical Chemistry

256655 sadositetugmand  3(2-2-5)
Advanced Research Topics in

Analytical Chemistry

NILUIUNTIFLTUGIMIUATIATIEY 1ng
wwitenidenviuadisuasnsussendldinIasiionay
wadatuganauaiiliaseilun1sinide

N3LUIUNTIFETUGINIUATTIATIEN 1ng
Wwihdenuidenuadisuasnisussendldinsesdionay
wadatugenuaiiiasgilun1sinide

Advanced  research  protocol in
analytical chemistry emphasized on current topics
and applications of advanced instrumentations and

techniques in analytical chemistry research.

Advanced  research  protocol in
analytical chemistry emphasized on current topics
and applications of advanced instrumentations and

techniques in analytical chemistry research.

ASLAL
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256661 YINNTTUNATL 3(2-2-5)

Innovation in Chemistry

256661 YIRNTTUNIWAL 3(2-2-5)

Innovation in Chemistry

NI2UAUNITATNUTANTINNILAL NS
Fuairansmiadann nsiunufianiniadyya n1s
Feudvsmadyasuaivaruianssumand duneu
WAZLUININTATNATIAUIANTIUMAATIIINEUTENBY
LONYULALENAINNTTY

NTZUIUNITATHUTANTTUNILAL N3
Fuairansmedaan nisiunudianiniedyg ns
Feudnsmalyasmuaivazutanssunand Juneu
WAZKUINIINTATNATIAUIANTIUNUATIINFUTENBY
LONYULALORNANTTY

Innovative process in chemistry, [P
searching, IP mapping, Writing IP in chemistry and
innovation in chemistry, Process and approach for
creation for innovation in chemistry from industrial

and private sector

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

ASLAL
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Energy Chemistry Energy Chemistry

wasuazaulugundsnuaid wasanu
wloada wasaumiadon ndsunALULAznsIUAY
SUlAENIEUIUMININAT NITATUNAINSINUNALNY
nMsdanseiansgaduiaznisasisumainAung ey
nAkNY N15UsEENATEI T8 UITUALNITAIUINNIS
aeusiuvasnninlulofisa mamlasiaiisesases
AU A5AINAN NNTEAUNGNIU N1TIATIBARLATIAT
asuansiael nszuunINEandanuiimalagldisnig
Anuenlaglduseylnih

wasuazaulugundsanuail iy
vloada wasnumadon ndsnunaunuwaznnsUasy
SUlAENTEUIUNITNIGAT NITETWVAINE I UNALTIY
nsduATIziEaIsgAtuLazNITAS LA SN UNS 1Y
nawny N15UsEeNATEiiguITRaTNITAIUINNIG
aeusuvasnninlulofisa mamlasiadievesanse
AU AAINAN NANTEAUNGIY N1TBATIEAIATIET
g1IHANAIN NSTUIUNMIHERNGIUTIIELALTEITNS
Anwenlaglduseylnih

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

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
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256663 miamuuazmm@u 3(2-2-5)
AusEnaunsdmTutinedl
Investment and Entrepreneuship

for Chemists

UNUILAENTIUUNUTELANYDITIA
AUVNNY JULUU Wasnguivesnuduiusenaunis
mamanududusznauns nsqanuwaznIsAuy
WIAANINTINALTULUUVBIHUIIY AITIATIZINTY
N1513U8 WNUTIA SEUUTANITAMAIN NTNdAUNIS
Tayayr msduenansdnsinslundaviolune auen
vounAlulag Yennain1aansung

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

Wusred el
&350 AR AATITILAY
FoulosamAdellgids
TR
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Seminar | Seminar 1

ASUNAUDLALDAUTIINAIIUITINALLIND
Wlgnis@neideniaad

ASUNAUDLALDAUTIINAINUITINIWATLIND
lUdnisAinu3denaail

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers
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n1suUauOLAYRAUIIEN NI
nauIdeninailludagiu ieasrewsvaunisalluns
Vidneinus

nisuauenasefUsienguinie
HasIdemaailulagdu eadauszaunisallunis
Vindneinus

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis




M1319 2 WisuieuasElumsuuusessnitmangasuTuuse w.a. 2556 LasnangnsuTuuse w.a. 2561 Luu 2.1

nangnsusuuse w.e. 2556 nangnsuiulse w.a. 2561 a1szlun1susuuge
256693 duun 3 1(0-2-1) 256693 duaun 3 1(0-2-1) Udutonundanguy
Seminar Il Seminar 3

n1suEUauAaAUIIEN BN BHANUITE
el MiItesiuiveinginug

nsuavekareAUTIENg U NsoNaWITY
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Discussion and presentation on theory

and experiment of current thesis

Discussion and presentation on theory

and experiment of current thesis
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256792 ANYIINUS 1 U 2.1 6 BUILNR

Dissertation 1, Type 2.1

256792 ANYIRNUS 1 U 2.1 3 BUILAR

Dissertation 1, Type 2.1

sednidatiulufinisduairegradudu
Tugudoyanie S189UATUNANITAUATILATLLIAR
dmfunisinineniinug Adn15dnauediosiansdi
YN Ine 1 dnusharAMENIIUNITUIMITNENE NS
Uy Len

ANw109AUSENBUINYITNUS AUAIN
NUNIULDNATITHAZINUITEMABIT09 ANruaUIZLAY
lang/MveIneninus

This course focuses on intense literature

searches in different data bases, Submission
executive summary of the literature search along
with new ideas/concepts, presented to dissertation

advisor and the committee of Ph.D. program

Study the elements of a thesis, review
literature and related research, and determine a
thesis title

USUANBB U8B LAY
USuaanuigne
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256793 ANYIUNUS 2 U 2.1 6 BUILNR

Dissertation 2, Type 2.1

256793 AINYIRNUS 2 U 2.1 6 NUIBNM

Dissertation 2, Type 2.1

YAt N AT UAMULTIUYDU 1Y
NsnegeUNIINAaeEYtudnweN Iiin1TATOUARY
a gj P =4 v a o
wAauaienadululd s1eauasuran1side
FINUANLAV1UITENINNIANISANBILAL L UIAR LAY
VALLALTLANTY LdUerea19158NUS N INeIDNUSHAY
AYNTTUNISUSMSUANERS UStuayen

WAUILBNANTLEAIANANTIVYOALAEIAY

[

einus (Concept Paper) kagdninan1sdAsIEm
LONANTLAZINUIVENNYITD

This course focuses on the examination
of new ideas/concepts obtained from the previous
literature searches. The experiments will cover the
whole ideas/concepts in order to examine the
possibility. The outcome of this course is an
executive summary of experimental results
performed during the semester and additional new
ideas/concepts, presented to dissertation advisor

and the committee of Ph.D. program

Develop concept paper and prepare
the summary of literature and related research
synthesis
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Dissertation 3, Type 2.1
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Dissertation 3, Type 2.1
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This course focuses on detailed analysis
of all Some additional

experiments might be needed. In this part, the

experimental  results.
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

Develop research instruments and

research methodology and prepare a thesis

proposal in order to present it to the committee
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Dissertation 4, Type 2.1
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This course focuses on detailed analysis
of all experimental results. Some additional
experiments might be needed. In this part, the
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

Collect data, analyze data, and prepare

a draft of the thesis
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This course focuses on the writing of
research article and dissertation for examination,
Defensed dissertation to the committee of Ph.D.
dissertation, Correction and submit complete
dissertation to graduate school, Produce 1 full
length of international article and 1 full length of

either international article or national article

Prepare a full-text thesis and a research
ariticle in order to get it published according to the

graduation criteria
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Advanced Physical Ceramics

Advanced Physical Ceramics
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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

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
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Composite Materials
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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

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
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Material Surface Analysis
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Material Surface Analysis
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Surface  analytical  techniques  for
polymer, ceramic, metal and alloy such as X-ray
(XPS),

atomic

photoelectron  spectroscopy
(STM),
microscopy (AFM) and auger electron spectroscopy

(AES) etc.

scanning

tunneling  microscopy force

Surface  analytical techniques  for
polymer, ceramic, metal and alloy such as X-ray
(XPS),

atomic

photoelectron  spectroscopy
(STM),
microscopy (AFM) and auger electron spectroscopy

(AES) etc.

scanning

tunneling  microscopy force
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Advanced Polymer Physics
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HesLavuaealanedes AuautRmanesiulauingd
VBIF1TAYAIYNDALNDT WOALUDIHANLATNITANNAN
ANUFUNUGTEIINGlASIES 1 avauURveINedlues
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Mechanical, optical and transport
properties of polymers , physical chemistry of
solid

dimensions  of

polymers in melt, solution, and state,

conformation and  molecular
polymer chains in solutions, melts, blends and
block copolymers, thermodynamics of polymer
blends,

between structure and properties of polymer

solutions, crystallization,  relationships

Mechanical, optical and transport
properties of polymers , physical chemistry of
solid

dimensions  of

polymers in melt, solution, and state,

conformation and  molecular
polymer chains in solutions, melts, blends and
block copolymers, thermodynamics of polymer
blends,

between structure and properties of polymer

solutions, crystallization, relationships
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Advanced Research Topics in

Material and Polymer
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277653 3 3(2-2-5)
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Advanced Research Topics in

Polymer
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Interesting topics in  material and
polymer, Special characterization protocol, Recent
and modern processes and advanced applications

in material and polymer

Interesting topics in polymer, special
characterization protocol, recent and modern

processes and advanced applications in polymer
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Advanced Research Topics in

metal
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Interesting topics in metals and alloys,
special characterization protocol, recent and
modern processes and advanced applications in

metal and alloys.
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Advanced Research Topics in

ceramics

Pive9ruIdeNU dulanInes1ing
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Interesting topics in ceramics, special
characterization protocol, recent and modern

processes and advanced applications in ceramics.
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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,
proposal and research writing evaluation and its
application, ethics of researcher, proper techniques of

research methodology in science and technology
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Physical Organic

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

radical reactions and photochemical reactions
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Natural Products and
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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

diuseIvluauvangns
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Applications of
Transition Metals in
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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

diuseIvluauvangns
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Bioorganic Chemistry
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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, peptide nucleic acids, chemical
syntheses of peptide nucleic acids, application of DNA and
peptide nucleic acid, analytical techniques for DNA and

peptide nucleic acids
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Advanced Coordination
Chemistry and
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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
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Synthesis  of inorganic solids, chemical
bonding in solids, characteristic of lattice defects, physical

and chemical properties, and their applications
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Current Topics in

Inorganic Chemistry
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New syntheses and techniques in inorganic
chemistry including the applications and the method
development for researches
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Molecular Imaging
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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

diuseduluauvangns
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Advanced Physical
Chemistry
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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
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Quantum Chemistry and

Molecular Structure
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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, hydrogen atom; perturbation and
variation methods, electron spin, and  helium atom;
structure and multiplet  theory, electronic structure of
molecules; hydrogen molecule and ion - like, methane,
ethylene, benzene, etc; molecular orbital theory, valence

bond theory, and self-consistent field methods
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Classical thermodynamics, statistical
thermodynamics, entropy and the third law, statistical-
spectroscopic calculation of thermodynamic function of

gases, chemical equilibria and vapor pressure
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Chemical Kinetics
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Chemical kinetics in homogeneous liquid and
gaseous systems, elementary reactions, chain reactions,
and other reactions, reaction rates in heterogeneous

systems
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Colloid and Surface

Chemistry
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Colloid chemistry, surface chemistry,
electrokinetic  phenomena, adsorption at different

interfaces and application of heterogeneous catalysis
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Wand
Current Topics in

Physical Chemistry
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Current techniques, instruments and methods
in physical chemistry including the applications and the
method development for future research

dinseIvluauvanans
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Wand
Advanced Physical
Photochemistry
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a1selluvid a1sduvisd uarwodies

Principle ~ of  uv/vis  absorption  and
photoluminescence spectroscopy, energy transfer of f
molecule in excited state, photoemission of excited
molecules to ground state, effect 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

diuseIvluauvangns
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auifn1aadl
Structural and Chemical

Property analysis

256552 AMFIATIENATIAT1AE  3(2-2-5)
auifn1aadl
Structural and Chemical

Property analysis

MNNSLaENITUTEYNA BNTIATIERBEUNN
sdlnl wu sans1hilewan - FdidaauninsalnUdunssaan
Insalnd sruuaidnlnsalnl datadssuuniudntslaluug
annsalny wuaanlnsiuss diannseualulsloiuud

wadiasneg Aldlunsiasgilasiadmaaiivay
auURvesans 1wy dumdssuuniudnislonuug wugaunlnsiuns
gealsawudaiUninsalnd MFasEiEemadanisiagiuy
waYNINIEIIMeITIEBNTuariinseu NMsInsIEieIrUsyneu
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wazdawiIU FaNTIALLII0EmoU

Principles and application of  spectroanalysis

chemistry such as ultraviolet -visible spectroscopy, infrared

spectroscopy, raman spectroscopy, nuclear magnetic resonance

spectroscopy, mass spectrometry, electron spin resonance

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

USutasnedmniwlng
AN1DING WaLAIBTUNY
SAVNAL AN UL

o & a ~
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Electroanalytical

Chemistry

nguidugemnaniiiasgiddnih wu Innudle
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Inalsns il Liaunanuss waswauiUalsiuns wagn1susvenadly
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Advanced  theories  of  electroanalytical
chemistry such as potentiometry, biosensor,
conductometry, electrogravimetry, coulometry,
polarography, voltammetry and amperometry including
the application in different areas e.g. agricultural and
environmental analysis, clinical chemistry, food, industrial

and pharmaceutical applications

diuseIvluauvangns
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256555 Wvetagtumaadl 3(2-2-5)
AATIZNA
Current Topics in

Analytical Chemistry

walla LASesile wardsnisitasizvniuale
MegnuaiAsIed sadansunlulszendld uazniseanuuy

aa
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Current  techniques, instrumentation, and
methods in analytical chemistry including the applications

and the method development of future research
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256556 \3oslomnamaiia 3(2-2-5)
awninsalnddugs
Advanced Instrumentation
for Spectroscopy

Techniques

n&nnisdugnaznisszyndldiniosiionis
awnnsalnUenee 1Wu Msianisiseuad Leneisdrigoaisa
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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
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Lenasfegnaiionis
IATITIMILAL
Sample Preparations
and Separation
Techniques for Chemical

Analysis

ndnmsuazmavssgnilidugevoanaianinaion
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Advanced principles and applications of sample
pretreatment, and separation techniques prior to chemical
analysis using modern digestion techniques e.g. ultrasound-
assisted extraction, microwave-assisted extraction and
analyte separation from the sample matrices such as solid
phase extraction, solid phase microextraction and

supercritical fluid extractionapplications

diuseIvluauvangns
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256558 Tasunlnnafidugs 3(2-2-5)
Advanced

Chromatography

nénmsdugauaziadosiiovesmadamalasilyn
UL Wi Aelasuinnsil-uiaanlngues guilesa
FimnearigBalasinlnnsil wardaialasunlnnsil-unaaunlng
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Advanced principles and instrumentation of
chromatography techniques such as gas chromatography-
mass spectrometry, supercritical fluid chromatography,
liquid  chromatography-mass  spectrometry, capillary
electrophoresis, exclusion chromatography, ion

chromatography and their applications
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256562 wilumaluladuazns 3(3-0-6)
Ussgnaldiuianmans
Nanotechnology and
Material Science

Applications

inflvesansusznouiifilassairsseduunly Jade
wagnsieseniaguilulagldizniaell audd n1snsIam
dnwaziamz uaznsUszgndvestuanailassaiisuuuingg
WU aunAlusEAULIlY AuseUiseseauuly

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

Wusreivluaumdngns
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256563 LATDSWN L LUTAANLAY 3(2-2-5)
Fseuizen
Organometallic

Chemistry and Catalysts

a13UsznaveasunluLiadnvess 9y nanuLay
519UNIUTYY Useian nsinSen n1sfigatdiendnualdaige
UfAsen mssaagnalnnisiinufisen uaznisussgndldlag
wiulgymuavauddedagdu

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

Winsedv liviuasionas
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256564 wmAANISMILUTDLEUD 3(2-2-5) ey iieliian
ANU150AN ATILH Ly
FuaseRuidunazen
Ausluale

NUIEFUATY
Techniques in Original
Research Proposal

Preparation

AUAIILALILATITTINUITENHIULT FIATIEH
NUITEAIUATU UEUDNUITEAUAT UG

Searching and analyzing previous researches,
developing original research proposal, academic presenting

original research proposal
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Current Topics in

Organic Chemistry

PN UALEN19LANBUNTE LALLEUNITANAIN
Anwinszuaunswasdsnstug saudensiiluussyndld was
A59RNLUVIDNITIATIEN

Recent topics in the field of organic chemistry
emphasizing in novel procedures and process, including
the applications and the method development of future

research
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256572 floyyadasziugaues  3(3-0-6)
asusznaudunidinll
Advanced Free Radical
Chemistry in Organic

Compounds

uminAgifueyyadasy anulaissveseyya
dase audAniamenmuaznaaiveseyyadasy nmsidsues
vyfiladdu UATennsadudasedluanausifa n1ssaidues
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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
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256574 ASHBATILIRUU 3(2-2-5)
DAUUNT

Asymmetric Synthesis

Ano3lalAdlvatd1sUsENauAISUDUL BANNIATYDY
luana awaslowndluufizen1sduasien n1saruauU)isen
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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.

Winsedv liviuasionas
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256575 N199DALUULAENAILIEN 3(2-2-5)
Drug Design and

Development

nNszUIUNTAUNULaE AU Fe1 yileddud
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fafduvesluanasiiionisesngrs ity nseonuuusnig
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Drug discovery and development process,
pharmacophore, chemical structure modification for
activity and  property improvement, combinatorial
chemistry and high-throughput screening, discussion about

current researches in medicinal chemistry

Winsedv liviuasionas
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NLALIBUNTE
Utilization of Organic

Material

wiuNeaTa WidmmdanuanTama nsasy
sUuaznsidusEleviaindiuta Ingauduniganisuasdnd
a1slulaiase TUsiu afta wavelaiyiegdl uwaznisdily
Usgnalduselen wu wodlwestinn ddau wasdnauoms
wasumaden wu fneleged lulefwa Aedlviess lulefing

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, alternative energies,

gasohol, biodiesel, gasifier, biogas

Winsedv liviuasionas
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NNTINNLazLIAaren
Biocatalysis and Green

Chemistry
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wulgidmsuduiusnadnnlaedunseiseuleivaznig
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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

Winsedv liviuasionas
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AL
Selected Topics in

Analytical Chemistry
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Methodology and research discussion of
selected and interesting topics in the field of analytical

chemistry
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Environmental

Analytical Chemistry
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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.
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256585 anndmSuLALIATIE 3(2-2-5)
Statistics for Analytical

Chemistry

wanN1IVeEdRLazn1sINIsNsatAuUTEenalY
Tuafidwsed Tumsitudeya nsUsediuna nsdndule n1s
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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.
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Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers

Discussion and presentation of research
topics in chemistry field with an emphasis on

researching and criticizing knowledge from papers
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Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis

Discussion and presentation on theory
or recent topics in respective branch of chemistry

for increasing the experience for thesis
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Discussion and presentation on theory

and experiment of current thesis

Discussion and presentation on theory

and experiment of current thesis
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Discussion and presentation on theory, Progress on

research topics of current thesis

Discussion and presentation on theory, Progress on

research topics of current thesis
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Dissertation 1, Type 2.2
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Dissertation 1, Type 2.2
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Literature searches on interesting topics
and in different databases, Report on executive
summary of the literature search along with new
ideas/concepts, Submisiion report to dissertation

advisor and the committee of Ph.D. program

Study the elements of a thesis, review
literature and related research, and determine a
thesis title

USUABB U187




M1319 2 WisumeuasylunsuTuusessnitamangnsusuuse w.a. 2556 uasnangnsusuuse wa. 2561 uuu 2.2
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nangnsuiulse w.a. 2561

a1szlun1susuuge

256892 ANYITNUS 2 Uy 2.2 6 BUILNR

Dissertation 2, Type 2.2

256892

ANYIRNUS 2 Uy 2.2 6 NUIBNM

Dissertation 2, Type 2.2
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This course focuses on the examination
of new ideas/concepts obtained from the previous
literature searches. Conduct of multiple repeated
experiments.  Report of executive summary of
experimental results performed during the
semester and additional new ideas/concepts,
Submission to dissertation advisor and the

committee of Ph.D. program

Develop a concept paper and prepare

a summary of literature and related

synthesis

research

USUABSUIES187%
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nangnsusuuse w.e. 2556

nangnsuiulse w.e. 2561

a1szlun1susuuge

256893 ANYITNUS 3 Uy 2.2 6 BUILNR

Dissertation 3, Type 2.2

256893 AINYIRNUS 3 Uy 2.2 9 UUILNM

Dissertation 3, Type 2.2
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This course focuses on detailed analysis
of the results obtained from previous experiments,
which may involve the comparison with related
theories. Data analysis with both bad and g¢ood
This s further

experimental completed

results, very important for

plans.  Submission
dissertation proposal, already examined by the

dissertation committee

Develop research instruments and

research methodology and prepare a thesis

proposal in order to present it to the committee

USUANBE U8B INEY
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nangnsuiulse w.a. 2561

a1szlun1susuuge

256894 ANYITNUS 4 Uy 2.2 9 UUILAR

Dissertation 4, Type 2.2

256894 AINYIRNUS 4 Uy 2.2 9 UUILNM

Dissertation 4, Type 2.2
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This

experimental

focuses intense
which

experimental plans in dissertation proposal, already

course on

works, closely  follow
examined by the dissertation committee. The
experiments in this part should provide nearly
completed results. The outcome of this course is
an executive summary of experimental results
performed during the semester, presented to
dissertation advisor or the committee of Ph.D.

program

Collect data and report the progress of

the thesis to the thesis advisor
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nangnsuiulse w.a. 2561

a1szlun1susuuge

256895 ANYIUNUS 5 Uy 2.2 9 UUILAR

Dissertation 5, Type 2.2

256895

AINYIRNUS 5 Uy 2.2 9 UUILNM

Dissertation 5, Type 2.2
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This course focuses on detailed analysis
of all experimental results. Some additional
experiments might be needed. In this part, the
experimental results along with the data analysis
must be used for writing research article and
dissertation. This course must produce 1 full length
of draft international article and 1 full length of

draft either international article or national article

thesis

Analyze data and prepare a draft of the

USUABSUIES187%
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256896 ANYIUNUS 6 Uy 2.2 12 wene

Dissertation 6, Type 2.2

256896 AINYIRNUS 6 Uy 2.2 9 UUILNM

Dissertation 6, Type 2.2
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This course focuses on the writing of
research article and dissertation for examination,
Defensed dissertation to the committee of Ph.D.
dissertation, Correction and submit complete
dissertation to graduate school, Produce 1 full
length of international article and 1 full length of

either international article or national article

Prepare a full-text thesis and a research
ariticle in order to get it published according to the

graduation criteria
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277543 nMsansvendonazi 3(2-2-5)
delugnavnssuiadl
Waste and Wastewater
Management in

Chemical Industry
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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
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277551 LATBUNSIUDINRLUDS 3(2-2-5)
Organic Chemistry of

Polymer
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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
coordination reaction, synthesis of functionalized polymer

for preparing block and graft copolymer

Wusreivluaundngns
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nangnsuiulse w.e. 2561

U 1
ANANITANEIAY
256695 WeINUS 1 wuu 1.1
Dissertation [, Type 1.1
256691 duuwn 1 (lddumiein)

Seminar | (non-credit)

LY

6 HUILNR

1(0-2-1)

6 BUWNA

256695

256691

U 1
NANTSANYIAY
WLTNUS 1 wuu 1.1 6 NUBAA
Dissertation 1, Type 1.1
duuwn 1 (ldduniaein) 1(0-2-1)
Seminar 1 (non-credit)
33 6 WU

M1319 3 WSsullsuununsAnesendndasasimangnsusuuse w.a. 2556 uaglaseasimeangnsusuuse w.a. 2561 uwuu 1.1

nangnsuTuUse w.e. 2556

nangasuTuuse w.e. 2561
Ui 1

AANsAnyIUane

FUVT 1
A1ANTsAnyIUany
256696 ANYIANUS 2 U 1.1 6 VUILNR
Dissertation Il, Type 1.1
593 6 AUIBNA

256696

AINYITNUS 2 U 1.1

Dissertation 2, Type 1.1

593 3 BUBNA

6 BUILNA
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nangnsuSuUse w.e. 2556 nangnsuiulse w.e. 2561
U7 2 TuTF 2
ANANITANEIAY AMANTANEIAU
256697 e TNUS 3 wuu 1.1 6 BuBAR | 256697 WLTNUS 3 wuu 1.1 9 MUBAA
Dissertation lll, Type 1.1 Dissertation 3, Type 1.1
256692 duuw 2 (lddumiein) 1(0-2-1) 256692 dunw 2 (lddunihsin) 1(0-2-1)
Seminar Il (non-credit) Seminar 2 (non-credit)
393 6 wiwnn 593 9 %UWAN
M99 3 WiguiguLNUNNIANEIENnINelAseadanangnsusulTe w.e. 2556 uaglaseaieandngnsusuuse w.a. 2561 uwuu 1.1
nangnsuTuUse w.e. 2556 nangnsuFuUge w.e. 2561
Ful4 2 Ful4 2
aan1sAnyIUane aAn1sAnyIUane
256698 WeINUS 4 wuu 1.1 9 nuBAn | 256698 eINUS 4 wuu 1.1 9 MUBAN
Dissertation IV, Type 1.1 Dissertation 4, Type 1.1
EIPLY 9 wiwnn 593 9 %UWAN
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nangnsuSuUse w.e. 2556 nangnsuiulse w.e. 2561
ST 3 ST 3
ANANITANEIAY AMANTANEIAU
256699 e TNUS 5 wuu 1.1 9 wuBAn | 256699 LTNUS 5 wuu 1.1 9 NUBAR
Dissertation V, Type 1.1 Dissertation V, Type 1.1
256693 duuw 3 (lddumiein) 1(0-2-1) 256693 dunw 3 (lddunihein) 1(0-2-1)
Seminar lll (non-credit) Seminar 3 (non-credit)
ERPLY 9 wiwnn 593 9 %UWAN
M99 3 WIBUIBULNUNNTANETENINNlATIaTanangnsUTuUUTe w.A. 2556 uaglaseaiandngnsusuuse w.a. 2561 wuu 1.1
nangnsuTuUse w.e. 2556 nangnsuFuUge w.e. 2561
Ul 3 Fuld 3
aan1sAnyIUane aAn1sAnyIUane
256791 WNeINUS 6 Wuu 1.1 12 wene | 256791 NeINUS 6 Wuu 1.1 9 MUBAN
Dissertation VI, Type 1.1 Dissertation 6, Type 1.1
33 12 wune 593 9 %UWAN
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U 1 U7 1
ANANITANEIAY AMANTANEIAU
256661 winnssuyaall 3(2-2-5) 2XXEXX A don 3(X-X-X)
Innovation in Chemistry Elective Course
2XXXXX aeN 3(X-X-X) 2XXEXX ILaeN 3(X-X-X)
Elective Course Elective Course
2XXXXX I aeN 3(X-X-X) 256691 dunun 1 (bidumhein) 1(0-2-1)
Elective Course Seminar 1 (non-credit)
2XXXXX aeN 3(X-X-X)
Elective Course
574 12 %2y 394 6 nuenn




M1319 3 WSsulisuununsAnesendndassasimangasusuuse w.a. 2556 uaglaseasimengnsuiuuse wa. 2561 uwuu 2.1

nangnsuSuUse w.e. 2556 nangnsusuuse w.e. 2561
N7 1 N7 1
nAnsAneUane nansAneUany
256792 WINUS 1 wuu 2.1 6 NUWAN | 256661 winnssumaall 3(2-2-5)
Dissertation [, Type 2.1 Innovation in Chemistry
256691 duaun 1 (Lidunidiein) 1(0-2-1) 256663 nsasmusazanuduiuszneunisdmsutined 3(2-2-5)
Seminar | (non-credit) Investment and Entrepreneuship for Chemists
256792 WINUS 1 wuu 2.1 3 waein
Dissertation 1, Type 2.1
594 6 q8nA ERLY 9 MaEnn
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nangnsuiulse w.e. 2561

256692

256793

FuT 2
AMANISANYIAY
dunuwn 2 (lidumiein) 1(0-2-1)
Seminar Il (non-credit)
WLTNUS 2 wuu 2.1 6 NUBAR
Dissertation II, Type 2.1
393 6 wiwnn

TuTF 2
AMANTANEIAU
256692 dunw 2 (lddumihein) 1(0-2-1)
Seminar 2 (non-credit)
256793 WLINUS 2 wuu 2.1 6 Maein
Dissertation 2, Type 2.1
594 6 wenn
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nangnsuTuUse w.e. 2556

nangnsuFuUge w.e. 2561
FuT7 2

A1ANTsAnyIUane

256794

U 2
aansAneUane
INTNUS 3 wuu 2.1 6 Wuwhn
Dissertation Ill, Type 2.1
593 6 WUWNA

256794 Ane1Tnus 3 wuu 2.1 9 UUIBAA

Dissertation Ill, Type 2.1

593 9 BUWNA
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nangnsuiulse w.e. 2561

256693

256795

Ul 3
AMANISANYIAY
dunwn 3 (lddumiein) 1(0-2-1)
Seminar 3 (non-credit)
WLTNUS 4 wuu 2.1 9 UUBAR
Dissertation IV, Type 2.1
ERPLY 9 wiwnn

ST 3
AMANTANEIAU
256693 dunw 3 (lddunisiin)
Seminar 3 (non-credit)
256795 WINUS 4 wuu 2.1

Dissertation 4, Type 2.1

EIEEY

1(0-2-1)

9 UIBAM

9 BUWNA

M1919 3 WiguiguLNUNNIANEsENnINelAseadanangnsusulse w.e. 2556 uaglaseaieandngnsusuuse w.e. 2561 wuu 2.1

nangnsuTuUse w.e. 2556

nangnsuFuUge w.e. 2561
U 3

A1ANTsAnyIUane

256796

U7 3
aAnsAneUane
INTNUS 5 wuu 2.1 9 Wuwin
Dissertation V, Type 2.1
594 9 UUWYAA

256796 nelinus 5 wuu 2.1
Dissertation 5, Type 2.1

334

9 NUIYAR

9 BUWNA
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U 1
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256552

256661

2XXXXX

2XXXXX

256691

Wi szdeaUnlnsalnl

Spectroscopic Method for Chemical

YINNTTUNIWAL]

Innovation in Chemistry

Elective Course

Elective Course

duywn 1 (ldundein)

(non-credit)

3(2-2-5)

3(2-2-5)

3(X-X-X)

3(X-X-X)

1(0-2-1)

12 AUBNA
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256552
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Research methodology in science

Technology (non-credit)
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Structural and Chemical Property

Analysis

I uden

Elective Course

I nden

Elective Course

dunwn 1 (idumein)

Seminar 1 (non-credit)

EICEY

3(3-0-6)

3(2-2-5)

3(X-X-X)

3(X-X-X)
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9 UM
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i 1 HuTi 1
aAMsAneUane AANsAneIUane

256557 WATANTISNSUURATNITHENENTAIBENN  3(2-2-5) 256564 wiatlansssutaausnuiIeauatiy 3(2-2-5)

Sémple Preparations and Separation Techniques in Original Research

Techniques for Chemical Analysis proposal preparation
256561 weadadugdunsieszileasiaig 3(2-2-5) 256663 nswseudaiaueideiuaty 3(2-2-5)

Advanced Techniques for Structural Original Research Proposal Preparation

Analysis 2XXXXX v nden 3(X-X-X)
2XXXXX A den 3(X-X-X) Elective Course

Elective Course 2XXXXX Auden 3(X-X-X)
2XXXXX A den 3(X-X-X) Elective Course

Elective Course
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nangnsuiulse w.e. 2561

U7 2 7 2
ANANITANEIAY AMANTANEIAU
256692 duuwn 2 (idumieie) 1(0-2-1) 256661 winnssumaall 3(2-2-5)
Seminar Il (non-credit) Innovation in Chemistry
256891 WINUS 1 wuu 2.2 6 ihwfn | 256692 dunw 2 (lddunihsin) 1(0-2-1)
Dissertation |, Type 2.2 Seminar 2 (non-credit)
256891 WINUS 1 wuu 2.2 6 aein
Dissertation |, Type 2.2
594 6 8N 593 9 wenn
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T 2

AANTsAnyIUane
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256511

256892

sz eUITINENITINeImansLay 3(3-0-6)
Research Methodology in Science and
Technology (non-credit)

WNUS 2 WU 2.2 6 vBne
Dissertation Il, Type 2.2

593 6 BUBNA

256892

PJUUN 2
A1ANTsAnyIUane
ANYITNUS 2 Uy 2.2 6 NUIBNR
Dissertation 2, Type 2.2
594 6 AUWNA
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nangnsuTuUTe w.e. 2556

nangnsuFuUge w.e. 2561

256693

256893

Ul 3
AANISANEIAY
duuwn 3 (Lidumieie) 1(0-2-1)
Seminar Il (non-credit)
WNINUS 3 wuU 2.2 6 Wwhn
Dissertation Ill, Type 2.2
ERPLY 6 uq8nA

7 3
AMANISANENAU
256693 dunwn 3 (Widumbhedn) 1(0-2-1)
Seminar 3 (non-credit)
256893 WNINUS 3 WU 2.2 9 UUBAN
Dissertation 3, Type 2.2
594 9 wuEAn

M1319 3 WisuliisuununsAnesendndassasimangnsuiuuse wa. 2556 uaglasaairamangnsuiuuse wa. 2561 wuu 2.2

nangnsuTuUse w.e. 2556

nangnasuiulse w.e. 2561
Ui 3

=
A1AN1sAnEIvane

256894

JuUIN 3
=
N1ANIsANEIUane
ANYITNUS 4 Uy 2.2 9 UUILNA
Dissertation IV, Type 2.2
594 9 wU28nn

256894 ANGITNUS 4 Uy 2.2 9 UUIBAM

Dissertation 4, Type 2.2

594 9 UUQYNA
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256694

256895

U7 4
AMANISANYIAY
duuwn 4 (lidumiein) 1(0-2-1)
Seminar IV (non-credit)
NeTNUS 5 WuU 2.2 9 UUBAR
Dissertation V, Type 2.2
ERPLY 9 wiwnn

256694

256895

U7 4
AMANTSANYIAY
duuwn 4 (lddumiein) 1(0-2-1)
Seminar 4  (non-credit)
NYTNUS 5 WuU 2.2 9 UUBAR
Dissertation 5, Type 2.2
593 9 %UWAN
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nangnasuiulse w.e. 2561
i 4

=
A1AN1sAnEIvane

256896

Ul 4
=
N1ANIsANEIUaY
ANYITNUS 6 hUU 2.2 12 wene
Dissertation VI, Type 2.2
594 12 aenn

256896

ANYITNUS 6 hUU 2.2 9 UUIBAM
Dissertation 6, Type 2.2

593 9 BUIBNA
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(Curriculum Map of Doctor of Philosophy Program in Chemistry, Type 1.1)
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=
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256695 Angiinus 1 wuu 1.1
256691 dunun 1 (ladfumie
fin)

256696 Inefinug 2 uuu 1.1
256663 M3awunazaaniu
fuszneuntsdmiuiiniadl (lsitu
mdein)

256697 Inetinus 3 wuu 1.1
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Program structure of Doctor of Philosophy Program in Chemistry, Type 1.1

L] = Course Learning Outcomes (CLOs), Il = Expected Learning Outcomes (ELOS), l = Program Learning Outcomes (PLOs)
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Program structure of Doctor of Philosophy Program in Chemistry Type 2.1
[] = course Learning Outcomes (CLOs), Ll - Expected Learning Outcomes (ELOs), l = Program Learning Outcomes (PLOs)
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(Curriculum Map of Doctor of Philosophy Program in Chemistry, Type 2.2)
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Program structure of Doctor of Philosophy Program in Chemistry, Type 2.2

L] = Course Learning Outcomes (CLOs), Il = Expected Learning Outcomes (ELOS), l = Program Learning Outcomes (PLOs)
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1.1 S2AUUIUNYIA

Janrungroatsakul W, Lertvachirapaiboon C, Ngeontae W, Aeungmaitrepirom W,
Chailapakul O, Ekgasit S, Tuntulani T. 2013. Development of coated-wire silver ion selective
electrodes on paper using conductive films of silver nanoparticles. Analyst. 138: 6786 -
6792. (Scopus)

1.2 S2AUYBIA

Janrungroatsakul W, Thanasiwiwat T, Thongkum D, Tuntulani T. 2016. Fabrication

of plasticized polymer membrane for silver ion selective electrode using anthraquinone
derivative as an ionophore. Burapha Science Journal. 21(2): 166-175. (TCI ngu 1)
1.3 ANunlusigauiuilasninn1suseyudvinig (Proceedings) sAuUUIUIYA

Jansod S, Thavoryutikarn P, Janrungroatsakul W, Aeungmaitrepirom W, Tuntulani

T. Preparation of perchlorate anion selective membrane electrodes from donnan
exclusion failure phenomenon induced by metal ions. Proceedings: Pure and Applied
Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand; 2015,
p. 197-200.

1.4 fRuWluseauduiiasninnisssyudanis (Proceedings) AUy

Srinonmuang W, Watchasit S, Suksai C, Janrungroatsakul W, Aeungmaitrepirom W,
Tuntulani T. Fabrication of cadmium (Il) ion selective electrodes using aryl ethyne and
calix[4]arene based ionophores containing tripodal amine as donor sites. Proceedings: The
41 Congress on Science and Technology of Thailand. November 6-8, 2015. Suranaree
Thailand; 2015, p. 109-114.

Suksamrarn  C, Janrungroatsakul W, Suksai C, Watchasit S, Tuntulani T.
Cailx[4]arene containing quinolone as ionophore in ion selective electrodes. Proceedings:
The 39" Congress on Science and Technology of Thailand. October 21-23, 2013. Bangkok
Thailand; 2013, p. 184-188.
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1.1 32AUUIUYIA

Chanthee S, Punyain W, Namuangrak S, Chainok K. 2016. Crystal structures of
tetramethylammonium (2, 2" - bipyridine)tetracyanidoferrate(lll) trihydrate and poly[[(2,2"-
bipyridine-K? N,N")di-u;- cyanido-dicyanido(u-ethylenediamine) (ethylenediamine-K* N,N)
cadmium(liron(I)] monohydrate]. Acta Crystallographica Section E: Crystallographic
Communications. 72: 741-746. (Scopus)

Punyain W, Takahashi K. 2016. Theoretical calculation of the vibrational state
dependent photodetachment spectra of X-H,O, X = F, Cl, Br. Physical Chemistry Chemical
Physics. 18(38): 26970-26979. (Scopus)

Sladek V, Punyain W, Ilcin M, Luke V. 2014. Substitution effect on the

intermolecular halogen and hydrogen bonds of the G-bonded fluorinated pyridine XY/HX
complexes (XY=F,, Cl,, C\F; HX=HF, HCL). International Journal of Quantum Chemistry. 114:
869-878. (Scopus)

Siraj N, Grampp G, Landgraf S, Punyain W. 2013. Cyclic voltammetric study of
heterogeneous electron transfer rate constants of various organic compounds in ionic
liquids: Measurements at room temperature. Zeitschrift fur Physikalische Chemie. 227(1):
105-120. (Scopus)
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1.1 S2AUUIUNYIA

Udeye V, Mopoung S. 2015. The production of smokeless charcoal briquettes from
banana peel and banana bunch for household heating. Wulfenia Journal. Austria. 22(2):
454-468. (ISI)

Mopoung S, Udeye V. 2015. Study of lead ion elimination from aqueous solution
in a fixed-bed double column system using longan seed based activated carbon. Carbon-
Science and Technology. 7(3): 19-23. (Scopus)

Mopoung S, Udeye V. 2015. Wood charcoal and wood vinegar production from
mango tree wood by using 3 m3 carbonization dome kiln. International Journal of Applied
Environmental Sciences. 10(5): 1911-1922. (Scopus)

Mopoung S, Udeye V. 2015. Study of lead ion elimination from aqueous solution
in a fixed-bed double column system using longan seed based activated carbon. Carbon-
Science and Technology. 7(3): 19-23. (Scopus)

1.2 52AUBIf

Bubpawan P, Boonphong S, Sriwattanawarunyoo C, Udeye V. 2015.
Characterization of the essential oil and fatty oil from makhwaen fruit (Zanthoxylum
rhetsa (Roxb.) DC. NU. International Journal of Science. 12(1): 1-10. (TCl ngqu 1)

Sirimetawongsa K, Boonpong S, Udeye V, Sriwatanawaranyoo C. 2013. Waxes and
triterpene acids from Lagerstroemia loudonii, NU Science Journal. 10(2): 33-43. (TCl ﬂEjﬂJ
1)
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1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Thongsaw A, Chaiyasith WC, Sananmuang R, Ross GM, Ampiah-Bonney RJ. 2017.
Determination of cadmium in herbs by SFODME with ETAAS detection. Food Chemistry,
219: 453-458. (Scopus)

Thongsaw A, Sananmuang R, Ross GM, Chaiyasith WC. 2017. Solidified floating
organic drop microextraction-electrothermal atomic absorption spectrometry for the
determination of trace amounts of lead in water samples, Malaysian Journal of Analytical
Science, 1: 72-81. (Scopus)

Sananmuang R, Chaiyasith WC, Wongjan K. 2017. Adsorption of reactive dyes Red
195, Blue 222 and Yellow 145 in solution with polyaniline-chitosan membrane using batch
reactor. Key Engineering Materials, 751: 713-718. (ISI)

Sananmuang R, Chaiyasith WC, Paroon K. 2017. Adsorption of reactive dye (RB222)
in solution onto chitosan-rice husk ash composite beads cross-linked with glutaraldehyde.
Key Engineering Materials, 751: 719-725. (ISI)

Phetphaisit CW, Yuanyang Si, Chaiyasith WC. 2016. Polyacrylamido-2-methyl-1-
propane sulfonic acid-grafted-natural rubber as bio-adsorbent for heavy metal removal
from aqueous standard solution and industrial wastewater. Journal of Hazardous Materials.
301: 163-171. (Scopus)

1.2 5AUYIA

Thongsaw A, Sananmuang R, Ross GM, Chaiyasith WC. 2016. Solidified floating
organic drop microextraction for the determination of cadmium in water samples by
electrothermal atomic absorption spectrometry. NU. International Journal of Science.
13(1): 1-7. (TCI nqu 1)
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1. UNAMNATINIT/UNAMUATLTARURN

1.1 S2AUUIUNYIA

Ross S, Yooyod M, Limpeanchob N, Mahasaranon S, Suphrom N, Ross GM. 2017.
Novel 3D porous semi-IPN hydrogel scaffolds of silk serici and poly(N-hydroxyethyl
acrylamide) for derma reconstruction. Express Polymer Letter. 11(9): 719-730. (ISI)

Tuancharoensri N, Ross GM, Mahasaranon S, Topham PD, Ross S. 2017. Ternary
blend nanofibres of poly(lactic acid) polycaprolactone and cellulose acetate butyrate for
skin tissue scaffolds: influence of blend ratio and polycaprolactone molecula mass
onmiscibility, morphology, crystallinity and thermal properties. Polymer International. DOI
10.1002/pi.5393. (ISI)

Yooyod M, Ross GM, Limpeanchob N, Suphrom N, Mahasaranon S, Ross S. 2016.
Investigation of silk sericin conformational structure for fabrication into porous scaffolds
with poly(vinyl alcohol) for skin tissue reconstruction. European Polymer Journal. 81: 43-
52. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Optical clarity, crystallinity and
morphology of ternary blended films of poly(L-lactide)/polycaprolactone/thermoplastic
polyurethane: Effect of molecular weight. Macromolecular Symposia. 354: 76-83. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Ternary polymer blends based on poly
(lactic acid): Effect of stereo-regularity and molecular weight. Journal of Applied Polymer
Science. 132(14): 41780(1)-41780(8). (Scopus)

1.2 5AUYIA

Chusin T, Sandaeng J, lJirakittikool K, Aukusonsomboon S, Mahasaranon S,

Thongprong A. 2017. Vest style breast phantom for practicing in mammography
positioning. Thammasat Medical Journal. 17(3): 1-11. (TCl ngy 1)

Chusin T, Mahasaranon S, Udee N, Yabsantia S, Thongprong A. 2016. The
development of breast phantom for clinical practice in mammography. Srinagarind
Medical Journal. 31(2): 185-191. (TCI ngy 1)




1.3 Afuluseauduiilasnnnisussyudvnis (Proceedings) sEAUuINYIA

Tuanjareansri N, Kumkun P, Ross GM, Mahasaranon S, Ross S. Poly(vinyl
alcohol)/silk sericin electrospun nanofibers: Morphology, crystallinity and functional
groups study. Proceedings: Polymer International Conference of Thailand. June 30-July 1,
2016. Bangkok Thailand; 2016, p. 3043-3048.

Subkaew P, Ross S, Mahasaranon S, Ross GM. Effect of cross-linker structure on

the physical properties of porous hydrogel wound dressings. Proceedings: Polymer
International Conference of Thailand. June 30-July 1, 2016. Bangkok Thailand; 2016, p.
442-447.

Mahasaranon S, Nansu W, Boontha T, Ross S, Ross GM. Rubber foam with natural
fiber waste for improving sound absorption. Proceedings: PACCON 2014 Pure and Applied
Chemistry International Conference. January 8-10, 2014. Khonkaen Thailand; 2014, p. 1004-
1007.

Ross S, Daengmankhong J, Phuangkaew T, Mahasaranon S, Ross GM. Investigation
into the effect of silk sericin structural conformation on the properties of cross-linked
poly(vinyl alcohol)/silk sericin and its application as a porous 3D scaffold. Proceedings:
PACCON 2014 Pure and Applied Chemistry International Conference. January 8-10, 2014.
Khonkaen Thailand; 2014, p. 542-545.

1.4 ARulusieauduiilasnnisussyudunis (Proceedings) s2AUvIA

Nansu W, Boontha T, Mahasaranon S, Ross S, Ross GM. The effect of natural fiber
on sound absorption coefficient for Rubber foam. Proceedings: The 6™ Science Research
Conference. March 20-21, 2014. Chonburi Thailand; 2014, p. 118-123.
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1.1 S2AUUIUNYIA

Pratumshat S, Soison P, Ross S. 2015. Mechanical and thermal properties of silane
treated pineapple leaf fiber reinforced polylactic acid composites. Key Engineering
Materials. 659: 446-452. (Scopus)

1.2 52AUBf

Sutthatang T, Wichai U, Wangsoub S. 2013. Halogenated sorbitol derivatives using
as nucleating agent and their effect on orientation of polypropylene fiber. Journal of Metal,
Materials and Magnetic Materials. 1: 1-8. (TCl ﬂEjiJ 1)

1.3 Afuwlussauduiilasnnnisussyudanis (Proceedings) sEAULILNYIA

Pratumshat S, Soison P, Ross S. Silane treated pineapple leaf fiber reinforced
polyactic acid composties: DMA analysis, WAXS and SAXS study. Proceedings: Pure and
Applied Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand;
2015, p. 895-899.

Namrach P, Pratumshat S, Ross S. Effect of surface modification of silane coupling
agent on mechanical properties od short natural fiber reinforced poly(E-caprolactone)
composites. Proceedings: Pure and Applied Chemistry International Conference 2015.
January 21-23, 2015. Bangkok Thailand; 2015, p. 803-807.

Soison P, Ross S, Pratumshat S. Mechanical properties of surface modified
pineapple leaf fiber and poly(lactic acid) composites. Proceedings: Pure and Applied
Chemistry International Conference 2014. January 8-10, 2014. Khonkaen Thailand; 2014,
p. 485-488.

Namrach P, Pratumshat S. Oriented crystallization in polycaprolactone using self-
assembly nanofibrils and natural fiber: WAXS and SAXS study. Proceedings: Pure and
Applied Chemistry International Conference 2014. January 8-10, 2014. Khonkaen Thailand;
2014, p. 561-564.



1.4 fRuWluseauduiiasninnisussyudanis (Proceedings) AUy

Pratumshat S, Punneng A, Effect of additives on thermal and mechanical
properties of poly(lactic acid) film, Proceedings: The 8" Science Research Conference. May
30-31, 2016 University of Phayao. p. 163-168.

Makmuang S, Pratumshat S, Effect of sorbitol derivatives on thermal and
mechanical properties of polylactic acid film, Proceedings: The 7 National Science
Research Conference. March 30-31, 2015. Naresuan University.

Soison P, Pratumshat S, Ross S. Effect of surface treatments of pineapple leaf fiber
on tensile properties and morphology of pineapple leaf fiber/polylactic acid composite.
Proceedings: The 5" Science Research Conference. March 4-5, 2013. Phayao Thailand;
2013, p. 46-52.
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1.1 S2AUUIUNYIA

Deemoon S, Sarin C, Ying G-G, Kritsunankul C, Sriprang S. 2016. Occurrence of
endocrine disrupting chemicals (EDCs) and estrogenic activity in the Nan river, Phitsanulok,
Thailand. Environment Asia. 9(1): 84-91. (Scopus)

Yossathera K, Sriprang S, Suteerapataranon S, Deachathai S. 2016. Antibacterial
and antioxidative compound from Oroxylum indicum. Chemistry of Natural Compounds.
52(2): 311-313. (Scopus)

1.2 52AUYIA

1.3 Afuwlussauduiilasnnnisussyudnnis (Proceedings) SEAULILNYIA

Sriprang N, Sriprang S. NMR relaxation of crude extracts of four various Thai rice
seeds. Proceedings: Pure and Applied Chemistry International Conference 2015. February
9-11, 2016. Bangkok Thailand; 2016, p. 449-452.
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1.1 S2AUUIUNYIA

Ouypornkochagorn S, Hemavibool K. 2017. The determination of water soluble
protein from natural rubber latex and products by the rapid modified Lowry method.
Srinakharinwirot Science Journal. 33(1): 305-315. (TCI nay 1)

Hemavibool K, Ouypornkochagorn S. 2017. Flow injection spectrophotometric
system for the evaluation of antioxidant capacity. Journal of Research Unit on Science,
Technology and Environment for Learning. 8(2): 172-180. (TCI ng 1)

1.2 52AUYIA

1.3 Afuluseauduiilesnnnisuszyudvanis (Proceedings) sEAUUILNYIA

Ouypornkochagorn S, Hemavibool K, The development of a digestion method for

the cultivated bamboo containing arsenic by a household microwave system. The
8" International Science, Social Sciences, Engineering and Energy Conference. March 15-
17, 2017. Chonburi Thailand; 2017, p. 90-93.

Ouypornkochagorn S, Wichai U. The leaching of copper, chromium and arsenic
from CCA treated bamboo sticks in water and humic acid. Proceedings: Pure and Applied
Chemistry International Conference 2015. January 21-23, 2015. Bangkok Thailand; 2015,
p. 109-112.

Ouypornkochagorn S, Hemavibool K. The extraction of water soluble protein from

rubber latex by household microwave machine. Proceedings: Pure and Applied Chemistry

International Conference 2015. January 21-23, 2015. Bangkok Thailand; 2015, p. 113-116.
1.4 ARulusiearuduiilasninnisussyudunis (Proceedings) s2AuvIA
Phusatien J, Boonthip C, Rutnakornpituk M, Rutnakornpituk B, Ouypornkochagorn

S. Household microwave extraction and determination of phenolic acids and flavonoids
by high performance liquid chromatography. Proceedings: The 6" National Science
Research Conference. March 20-21, 2014. Chonburi Thailand; 2014, p. 196-201.



Thongkam T, Hemavibool K, Namahoot J and Ouypornkochagorn S, Adsorption
of lead from aqueous solution by leonardite. Proceedings: The 9™ Science Research
Conference. May 25-26, 2017. Chonburi Thailand; 2017, p. CH 1-CH 7.
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1.1 S2AUUIUNYIA

Ross S, Yooyod M, Limpeanchob N, Mahasaranon S, Suphrom N, Ross GM. 2017.
Novel 3D porous semi-IPN hydrogel scaffolds of silk serici and poly(N-hydroxyethyl
acrylamide) for derma reconstruction. Express Polymer Letter. 11(9): 719-730. (ISI)

Tuancharoensri N, Ross GM, Mahasaranon S, Topham PD, Ross S. 2017. Ternary blend

nanofibres of poly(lactic acid) polycaprolactone and cellulose acetate butyrate for skin
tissue scaffolds: influence of blend ratio and polycaprolactone molecula mass
onmiscibility, morphology, crystallinity and thermal properties. Polymer International. DOI
10.1002/pi.5393. (ISI)

Bramhill J, Ross S, Ross GM. 2017. Bioactive nanocomposites for tissue repair and

regeneration: A Review. International Journal of Environment Research & Public Health.
14(66): 1-21. (ISI)
Yooyod M, Ross GM, Limpeanchob N, Suphrom N, Mahasaranon S, Ross S. 2016.

Investigation of silk sericin conformational structure for fabrication into porous scaffolds
with poly(vinyl alcohol) for skin tissue reconstruction. European Polymer Journal. 81: 43-
52. (Scopus)

Ross S, Mahasaranon S, Ross GM. 2015. Optical clarity, crystallinity and morphology

of ternary blended films of poly(L-lactide)/polycaprolactone/thermoplastic polyurethane:
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