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YUY 1 WUUIN

NUINTIWINY 2564 2565 2566 2567 2568

1. auyAaINg 306 344 344 344 344
2. UANLTUNIT 134 134 134 134 134
3. qUaImu 38 38 38 38 38
4. SURURANYY 219 219 219 219 219
IOty 698 736 736 736 736

mnewe: AldIngsievisied (gean) 73,600 U (HannAuni)

2.8 S3UUNISANEN
LUUTULS U
wuumsbnasnudsdsRiu Jundn
wuuMsbnacudswnI A wasdsadudandn

a & A & A Y] .
wuumslnanisdiannsedndlJudendn (E-learning)

WUUMSbNaN19B UL asLIn

OXROOORN

ue (32Y)

O WuUYAs183%1 (Module system)

2.9 maflguleunanisiseu miefin 518391 wardszaunisal uaznisaamelouseu
P INg sy
mafisuloumhefauarselviduluaulsematudiaivends  univedeysmn
o3 mvitsulounanisiBeu mhiefn uazuszaunisal szdutiudindnu ne. 2562 uasiiudly
iy (Fnd)
msazauviaein (Credit bank) 1Wulumuuszniensensinsaaufnyiendans
30 uazuinnssy Besuwvnamsmiiunussuundmiheinsefugaufnu wa. 2562 uag

UsEMALNTINGREYIN

3. NangnIware1913dEaeu
3.1 véingms
3.1.1 Iumhigin SIuRaeANNgns
WK N WUU A 1 36 wihena
wunawuun2  lLidesndn 36 Wi

LAY ¥ laidoenin 36 MUIEnA
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3.1.2 lassaiandngns

1) WY A BUU N 1

3.1.3 5787397

WY A UL A 1
Ingnfinus
30369964
30359464
30359564

WY A WU A 2
RUINIYIVIAU
30359164
30359264
30359364

30359464

30359564

Inefinus 36 e
2) WHU N BUU N 2

MINIYIUIAU 7 whein

wnIvaen ldesnin 17 wiwda

Inefinus 12 wein
3) U ¥

MINIYIUVIAU 6 whein

nnaLaen ldeenin 24 waein

Nuinus 6 NAn

36 wuwnn
Ienus 36 (0- 0-108)
Fuuuntaudin 1 laitumiein
Graduate Seminar 1
FunuUudin 2 laduniaein
Graduate Seminar |l
7 Wwhuia

AILLInLa L InNT LA 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
wiadadanseslodmiuisouazuinnssy 2 (0-6-1)
Instrumental Analysis for Research and Innovation
WiTuuazwaluladaisauna 1(0-2-1)
Research Method and Information Technology
duuunUndin 1 1(0-2-1)
Graduate Seminar |
dununUudia 2 1(0-2-1)

Graduate Seminar |l
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Inednus 12 wihede
30369864  Anennus 12 (0-0-36)
Thesis
AR
MAIYIUIAU 6 nenn
30359164 wilntuazwinnssuial 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
30359264 wadlalaadesdiodmiuitowaruinngsy 2 (0-6-1)
Instrumental Analysis for Research and Innovation
30359364  Joadsuazmaluladansaumne 1(0-2-1)
Research Method and Information Technology
30359464 dunudaudin 1 1(0-2-1)
Graduate Seminar |
Inedwus 6 i
30369764  9ulnus 6 (0-0-18)
Independent Study
nuImITUaeN

WEU N WUU N 2 980 @ausasdeniseusiedvlunainisaentisinii 17 miiein
Wi 9 JananunsardanssusiedvlunuiaIvdantisnnia 24 wiieia

asadenlavnnguany iy Malldesldsumnuiureuaine1ansdnuinwinednus

nglvLANBusd miefin

30350164  \AilBunIdngu) 3 (3-0-6)
Theoretical Organic Chemistry

30350264  msfigadiondnuainidlasainavesansdunsd 3 (3-0-6)
Structural Identification of Organic Compounds

30350364  Mynanabnufizenatdunsd 2 (2-0-4)
Drawing Organic Reaction Mechanism

30350464  BMTharNagnsnInANBUNSIALATIEN 3 (3-0-6)

Methods and Strategies in Organic Synthesis



30350564

30350664

30350764

30350864

30350964

30360164

30360264

30360364

30360464
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LATIHAN AU IINYIF

Natural Products Chemistry
NTAATIZALTING NBLAL]

Phytochemical Analysis

wanwATeIF1aN

Phytocosmetics

nsUseiiugrsmadinm

Biological Activity Evaluation

LI UNIIATe

Green Organic Chemistry
N3denasinuIasBuvsglugaamnssy
Organic Industrial Research & Development
P unIduaziaiien

Bioorganic and Medicinal Chemistry
nsduaTwaryTulTalassasansuansoue
5ITUYI

Total Synthesis and Structure Modification of
Natural Products
Anummmaeiiduniglulagdu

Recent Progress in Organic Chemistry

1 a aa aa ¢
NIV LANTINANE

30351164

30351264

30351364

30351464

wilBaAndveadan

Physical Chemistry of Materials
wnilfuiuasneaasss

Surface Chemistry and Colloids
LANAIWIN

Computational Chemistry
LASIADUS

Quantum Chemistry

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

NUIYAN

3 (3-0-6)

3 (3-0-6)

3(1-4-2)

3 (3-0-6)



30351564

30361164
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1%
[

MATIzn e Tantuge
Image Analysis for Advanced Materials
AumMIntmaniiaidndlulagdu

Recent Progress in Physical Chemistry

1 a a a a ¢
ARUITILAUDUUNSY

30352164

30352264

30352364

30352464

30352564

30352664

30352764

30352864

30362164

wilofiun3digeluana
Molecular Inorganic Chemistry

watlansiigaliendnualdmsuansetunsd

Characterization Techniques in Inorganic Chemistry

wluLadl

Nanochemistry

Tanunluefiunie

Inorganic Nanomaterials

wilgusluiana

Supramolecular Chemistry

LR TNIUATTETEAUTIANA
Molecular Chemical Optical Sensor
wiveamatseazeisnusiugnamnssy
Chemistry of Heterogeneous Catalysis in Industry
nsisaUiseuluy

Nanocatalysis

Anuimmaeiieliunidlutagdu

Recent Progress in Inorganic Chemistry

ngulvaiiliasie

30353164

30353264

ANSHUNLTLATILALAIIAIN

Physical and Chemical Separations

FmauaaUuansuns

Mass Spectrometric Method

3 (3-0-6)

2 (2-0-4)

L AVeTIhNY

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

NUIYAN

3 (2-3-6)

3 (3-0-6)
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30353364  @ugesnaeilliihduiunsiengiemsiag 3 (3-0-6)
Aaundo
Electrochemical Sensors for Food and
Environmental Analysis

30353464 @dfdmIuLATIATIZR 3 (3-0-6)
Statistics for Analytical Chemistry

30353564  MsUseiununnlueiiteTIen 3 (3-0-6)
Quality Assurance in Analytical Chemistry

30353664  wiAlulagnisieszidmiuiniiagin 3 (3-0-6)
Analytical Technology for Clinical Chemistry

30353764  LYANANITIATIZUNISTININ 2 (2-0-4)
Bioanalytical Techniques

30353864  LANALATIZVETEN 3 (3-0-6)
Green Analytical Chemistry

30363164 mﬂﬁﬂL%awiaz%’m%’ums’ilmwﬁsﬁy'uqq 3 (2-3-6)
Hyphenated Techniques for Advanced Analysis

30363264  syuUUNSIiasalulAnILATiATIZA 3 (3-0-6)
Automation in Flow Based Method for Analytical
Chemistry

30363364  welulagvetivaganiadniuuinnssunaadl 3 (3-0-6)
Microfluidic Technology for Chemistry Innovation

30363464  anuimthmaaiieseilutagiu 2 (2-0-4)
Recent Progress in Analytical Chemistry

nguIgLAinediues miein

30354164  WANVINLIAIENITNOANDT 3 (3-0-6)
Concept of Polymer Science

30354264  NITEAATIZALATAITAALUTNINLATIVOINDRLLDS 3 (3-0-6)
Synthesis and Chemical Modification of Polymer

30354364  welulagwanadin 3 (3-0-6)

Plastic Technology



30354464

30354564

30354664

30354764

30354864

30354964

30364164
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WoALLBITININ

Biopolymer

nilazaluladuadsny

Rubber Chemistry and Technology
WoRLUOTANAMNTIY

Industrial Polymers
nszUILNsTusUmasTamaaiin

Thermoplastic Polymer Processing
TanLgausyney

Composite Materials
msfigaliendnualaznvegeuantivesedies
Polymer Characterization and Testing
AUt neIaansuaziialulagnediweslu
Taqdu

Recent process in Polymer Science and

Technology

1 a aa 4’1’ a a
NYUITUANTINTNLASLYDLNAIYININ

30355164

30355264

30355364

30355464

30355564

30355664

30355764

LAHLALLATYFNITININ

Chemistry and Bio-based Economy
MsuUssUTnauazlsandutanm

Biomass Conversion and Biorefinery
wiluiaglaa

Nanocellulose

WANUYALNY waznsliuselerdanveds
Renewable Energy and Solid Waste Utilization
msssUfzeuazanudsdulugmamnssuiadl
Catalysis and Sustainable Industrial Chemistry
A1TAALIIAIRITINN

Bio-based Surfactant

Msuf)IRgeamnssu 4.0

Forth Industrial Revolution

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

UL

2 (2-0-4)

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)
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30355864  winnssugunuunngsidmiugnamnssuail 2 (2-0-4)

Business Model Innovation for Chemical Industry

ANUNRUIYVDITHEIYN
SWARIVIUTLNDUMIELEY 8 AN UANUNUIUAIT

AUSTE 3 VENWSA  VUNEDN  LAYSWEIUIVDEINIIU

\aYSYiE 303 Mgy @wivuall
\usiavani 4 ey SulfiDaaou
\usHamdnd 5 yanefe nguivn fail
1@ 0 wnedie  naudvuelidunsd
a9 1 wede  naxdvedideEnd
1A% 2 wnede  nawdvedleliunid
v 3 mneie N IAiilATIE
e 4 Mot naulvImediwes
A 5 MNERE  NRUIYMATTINNUATNASTUTINN

YT 6 Mt a1duressednlungaiv

BUSHEANANT 7-8  uunede UNas1951e73

3.1.4 WAAIUNUMIANE
wHunsAnwveslanlundngasineimansumdndin awnall luwdaznaiFeuves

YnsAnwn Pl

LNU A LUU Nl

9 1 nremsAnwg (First Semester)

T Tolookid sHauazdosedn nefn
Mui-UHUuR-Fnw
RGN
Fy1U9AY 30359464 | duuurdudin 1 1(0-2-1)
Graduate Seminar 1
Inendnus 30369964 | IN1ANUS 8 (0-0-24)
Thesis

591 (Total) 9
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I 1 arpmsAnwvate (Second Semester)

T Tolookid sHauazdosedn nefn
mu-UfiR-fAnwn
fBnuLY)
Fy1U9AY 30359564 | duuurUugin 2 1(0-2-1)
Graduate Seminar |l
Inendnus 30369964 | IN1ANUS 8 (0-0-24)
Thesis
5731 (Total) 9
U 2 aen1sfinwdy (First Semester)
VMUY sWauazdoseIv nhefn
(eef-UjuR-fnwn
fBnuLY)
Inendnus 30369964 | IN1ANUS 12 (0-0-36)
Thesis
574 (Total) 12
U7 2 aansAnwvate (Second Semester)
T Tolookid sHauazdosedn nefn
MQui-UfuR-fnw
fBnuLY)
Inendnus 30369964 | IN1ANUS 8 (0-0-24)
Thesis
534 (Total) 8




WNU A LUu A 2

('}
<D
—
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A1emsAnwsu  (First Semester)

NI sauazdesedn wefn
(eef-UjuR-fnwn
RGN
FUaAU 30359164 | induwintuazuinnssuiad 2 (2-0-4)
Frontier Chemistry and Chemistry
Innovation
30359264 | wiaflalaedesiiedmsuifowaruinnssy 2 (0-6-1)
Instrumental analysis for Research and
Innovation
30359364 | A579laziialuladalsaume 1(0-2-1)
Research Method and Information
Technology
Jyuden 7
571 (Total) 12
U7 1 arAn1sAnwvane (Second Semester)
VMUY sWauazdoseiv ndefn
MQui-UfuR-fnw
fBnuLY)
AUIAY 30359464 | dununUndie 1 1(0-2-1)
Graduate Seminar 1
A uden 10
571 (Total) 11
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U7 2 a1emsfnwduy (First Semester)
NI sauazdesedn wefn
Mui-UHUuR-Fnw
RGN
AUIAY 30359564 | dununUndia 2 1(0-2-1)
Graduate Seminar |l
Wendnus 30369964 | INYITNUS 6 (0-0-18)
Thesis
594 (Total) 7
U 2 aAn1sfinwvate (Second Semester)
VMUY sWauazdose v e
mou-ufiR-Anwsay
AULDY)
Inendnus 30369964 | IN1ANUS 6 (0-0-18)
Thesis
594 (Total) 6
WY ¥
U7 1 aremsAnwdy  (First Semester)
VMUY sWauazdose v nhefn
MQui-UfuR-fnw
fBnuLY)
AU 30359164 | iduunntuazuinnssuiall 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
30359264 | wpadadaedesiiedniuitonaruinnssy 2 (0-6-1)
Instrumental Analysis for Research and
Innovation
30359364 | I5798uaziialuladalsauwmea 1(0-2-1)
Research Method and Information
Technology
Juden 6
594 (Total) 11
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I 1 arpmsAnwvate (Second Semester)

T Tolookid sHauazdosedn nefn
mu-UfiR-fAnwn
fBnuLY)
Fy1U9AY 30359464 | duuurdudin 1 1(0-2-1)
Graduate Seminar 1
A uden 10 BuwAn
594 (Total) 11
U7 2 a1en1sAnwdy (First Semester)
T Tolookid sHauazdosedn nefn
mu-ufiR-fAnwn
fBnuLY)
A uden 8 Nhn
30369764 | MUTNUS 2 (0-0-6)
Independent Study
571 (Total) 10
U7 2 arAn1sAnwvane (Second Semester)
RN sHauazdesedn Whein
meu-ufiR-Anwday
fULBY)
Wendnus 30369764 | MuinuS 4 (0-0-12)
Independent Study
571 (Total) 4

3.1.5 A18du189187397

(LonANTHUURULLAY 1)
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3.2 ¥o ana AUNLALANIAIVEI8191TE

3.2.1 19138Uszdmangms

(1) WNEAMINITTLNA LNFAAD*

Ph.D. (Chemistry) University of Oxford, UK w.A. 2553

.4, (103) PANTAUINTINGNSE W.A. 2542

WU (A) UM INeFBYINT WAL 2538

AT {F8AEnI19158

NASIUNINTING (LONANTUUURUNELAY 2)

NAIUNIITINMSIuseu 5 U dounas (W.f. 2560-2564) 91U 7 L%‘IEN

BVUSEANRIUSETIBU 3-2501-0013X-XX-X

NTTNUFDULAN
a3 518371 Iumhein

30354159 | waliansiaatiendnualdmivansetiunie 3 (3-0-6)
Characterization Techniques in Inorganic Chemistry
wluLadl

30354259 2 (2-0-4
Nanochemistry
wdvoudeianetduvsd

30354459 3 (3-0-6)
Solid State Chemistry of Inorganic Materials
Fanunlueliun3e

30354859 2 (2-0-4)
Inorganic Nanomaterials
nsiseUisenuily

30354959 2 (2-0-4)
Nanocatalysis
WAL UAINTN

30359059 3 (3-0-6)
Frontiers in Chemistry
dununUnudia 1

30359159 1(0-2-1)
Graduate Seminar |
dununUnudia 2 1(0-2-1)

30359259
Graduate Seminar |l
Weuazmaluladarsaume

30359359 2 (2-0-4)
Research Method and Information Technology
hdetagtumaniietiunid

30364959 2 (2-0-4)
Current Topics in Inorganic Chemistry
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mszugeulundngmsil

SN 518997 TINUNUILAR

30359164 | ipdlkudniilasuinnssuiall 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation

30352264 | wallansiigatienanualdmiuanseliunid 3 (3-0-6)
Characterization Techniques in Inorganic Chemistry

30352364 | wiluwedl 3 (3-0-6)
Nanochemistry

30352464 | Tanuilusliuvid 3 (3-0-6)
Inorganic Nanomaterials

30352764 | wadlveen1siseuiseniisiuslugnainnssy 3 (3-0-6)
Chemistry of Heterogeneous Catalysis in Industry

30352864 | NsksaUfiseuluy 3 (3-0-6)
Nanocatalysis

30362164 | AnuATIimsaiieunsdlutagiu 2 (2-0-4)

Recent Progress in Inorganic Chemistry

30355164 | LATluALLATEENATININ 2 (2-0-9)
Chemistry and Bio-based Economy

30355264 | m3uUsguTanauaglsandudinm 3 (3-0-6)
Biomass Conversion and Biorefinery

30355364 | wiluwaglaa 2 (2-0-4)
Nanocellulose

30355564 | maissUfAzeuaveudsBulugnanmnssuiedl 3 (3-0-6)
Catalysis and Sustainable Industrial Chemistry

30359464 | dunuUndie 1 1(0-2-1)
Graduate Seminar |

30359564 | dunuUndin 2 1(0-2-1)
Graduate Seminar |l

30369764 | MuinuS 6 (0-0-18)

Independent Study
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30369864 | INYIANUS 12 (0-0-36)
Thesis

30369964 | Inednus 36 (0-0-108)
Thesis

(2) UNATIFIUNT UG

D.Agr.Sc. (Organic Chemistry) Nagoya University, Japan W.A. 2542

.. (ATBUNSE) uIne1dsuiing w.A. 2538

MU, (AL) URTINBBURNA W.A. 2533

ALMUINIIVINT 89FNERNSI1ANSE

NASIUNINTING (LONANTUUUNUNELAY 2)

NAIUNIITINMSIuseu 5 U dounas (W.A. 2560-2564) 91U 22 L%E]\‘l

@YU TERRIUTETIUY 4-1017-0003X-XX-X

ATTUADULAN
WY 1831 NURUEAN
30352059 | AilBuvsEng e 3 (3-0-6)
Theoretical Organic Chemistry
30352259 | nalnufizeaildunse 2 (2-0-4)
Organic Reaction Mechanism
30352359 | I5n1suaznagnsmnaalduniddunsiev 3 (3-0-6)
Methods and Strategies in Organic Synthesis
30352759 | nsdaunTeikarTulTalasaieansnandueisssuys 3 (3-0-6)
Total Synthesis and Structure Modification of Natural
Products
30359059 | LATIWWINLN 3 (3-0-6)
Frontiers in Chemistry
30359159 | dununUndin 1 1(0-2-1)
Graduate Seminar |
30359259 | dunududia 2 1(0-2-1)
Graduate Seminar |l
30359359 | 353deuavinaluladansaumea 2 (2-0-4)

Research Method and Information Technology
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30362159 | wadlanslulainse 2 (2-0-4)
Carbohydrate Chemistry
30362459 | MFIELAERUNIATBUVSSlugnamnI sy 2 (2-0-4)
Organic Industrial Research & Development
30362959 | teUagiumaniidunie 2 (2-0-4)
Current Topics in Organic Chemistry
ﬂﬁizaﬂuaamﬂuwéhqmiﬁ
VeI 187391 UUEAN
30359164 | wndluwiniuasuinnssuedl 2 (2-0-4)
Frontier Chemistry and Chemistry Innovation
30350164 | \ATiBuvsENg L 3 (3-0-6)
Theoretical Organic Chemistry
30350364 | M3nanalnufiseeiidunse 2 (2-0-4)
Drawing Organic Reaction Mechanism
30350464 | I5N1SUAENAENSINLANBUNIITUATIEN 3 (3-0-6)
Methods and Strategies in Organic Synthesis
30360164 | Ny3TeuavinuansBunIdlugnavngsy 2 (2-0-4)
Organic Industrial Research & Development
30360464 | AumIntmaeiidunsdlulagiu 2 (2-0-4)
Recent Progress in Organic Chemistry
30359464 | dununUudie 1 1(0-2-1)
Graduate Seminar |
30359564 | dununUudin 2 1(0-2-1)
Graduate Seminar I
30369764 | 91ulinus 6 (0-0-18)
Independent Study
30369864 | Ingnfinus 12 (0-0-36)
Thesis
30369964 | Inenfinus 36 (0-0-108)

Thesis
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(3) W9ENIUNT AapTELIRT* BYUSTAINRIUTEBITY 3-1018-0016X-XX-X
Ph.D. (Analytical Chemistry) Monash University, Australia w.A. 2550

M.Sc. (Analytical Chemistry) Brock University, Canada w.A. 2541

WU (AF) INANTUNNTINGIFY WA, 2531

AT {F8AERI19158

NASIUNINTING (LONATUUUNUNELAY 2)

NAIUNIITINMSuseu 5 U dounas (W.#. 2560-2564) 91UU 5 L%‘IEN

NTTUFDULAN
IWEIY 318397 TIIUMNEnR

myaTzvnaailagisaininsalnd

30355059 3 (3-0-6)
Chemical Analysis by Spectroscopic Methods
anpamsuATiATIZ

30355459 3 (3-0-6)
Statistics for Analytical Chemistry
nsUseiununInluaitnen

30355559 2 (2-0-4)
Quality Assurance in Analytical Chemistry
NsUIMIIANTsvesfuRnisial

30365159 2 (2-0-4)
Managing Chemistry Laboratory
nifnsgifdufinsfudaindon

30365459 3 (3-0-6)
Green Analytical Chemistry
LATILUINTN

30359059 3 (3-0-6)
Frontiers in Chemistry
dununtaudia 1

30359159 1 (0-2-1)
Graduate Seminar |
dununUnudia 2

30359259 1 (0-2-1)
Graduate Seminar |l
WBisnazivaluladansauwmea

30359359 2 (2-0-4)
Research Method and Information Technology
Wdodenassmaaiinszi 1

30365859 2 (2-0-4)
Selected Topics in Analytical Chemistry |
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mszugeulundngmsil

SWEY 5187391 FuumNenn

30359164 | iadluinuilaruinnssuiadl 3 (3-0-6)
Frontier Chemistry and Chemistry Innovation

30353464 | adfdmsuinitnsIzn 3 (3-0-6
Statistics for Analytical Chemistry

30353564 | myUsgiununmluaiinsei 3 (3-0-6)
Quality Assurance in Analytical Chemistry

30353864 | WadilAszRaLlY) 3 (3-0-6)
Green Analytical Chemistry

30363464 | anumavtimuaiiliasgsilutagdu 2 (2-0-4)
Recent Progress in Analytical Chemistry

30359464 | dunu1Undin 1 1(0-2-1)
Graduate Seminar |

30359564 | dunuvndin 2 1(0-2-1)
Graduate Seminar |l

30369764 | $1ullnus 6 (0-0-18)
Independent Study

30369864 | INelnus 12 (0-0-36)
Thesis

30369964 | INeinus 36 (0-0-108)
Thesis

(@) wnsEngyimITId ASveu*

Ph.D. (Chemistry) Inha University, Korea W.f. 2552

WAL () WNINFEYII WA, 2547

WU (Ad]) UMINEFYII WAL 2544

FUNUMNIYINT JHIUANEATI15E

NASIUNINTING (LONATUUUNUNELAY 2)

nasuneITINsiusey 5 3 Sounds (e, 2560-2564) 1uau 17 15a4

@UUTEINNIUTEVITU 3-1803-0012X-XX-X
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A1TTUADULAN
SN 5873%1 TN

FRUNIIuaviaiien

30352659 2 (2-0-4)
Bioorganic and Medicinal Chemistry
\ALBUNIIAeN

30352859 2 (2-0-4)
Green Organic Chemistry
dununUnge 1

30359159 1(0-2-1)
Graduate Seminar |
dunuUgn 2

30359259 1(0-2-1)
Graduate Seminar |l
Isuazinalulagansaumne

30359359 2 (2-0-4)
Research Method and Information Technology
ety lumanildunsd

30362959 2 (2-0-4)
Current Topics in Organic Chemistry
YU Iuaziaiien

30352659 2 (2-0-4)
Bioorganic and Medicinal Chemistry
\ALBUNIIAe

30352859 2 (2-0-4)
Green Organic Chemistry
dununUnge 1

30359159 1(0-2-1)
Graduate Seminar |
AunuUAn 2
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Frontier Chemistry and Chemistry Innovation
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Integrated learning; creative problem-solving; concept of innovation;
principle of green chemistry; green chemistry for chemical synthesis; nanochemistry for
energy and environmental applications; zero waste concept; conversion of agricultural
waste into chemicals and energy; bioplastics; innovative biodegradable food packaging

material; chemical sensors for food and agriculture; organic chemistry of drug design and

drug action
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Instrumental Analysis for Research and Innovation
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Advanced knowledge and hands-on training in analytical instrumental
techniques, UV-visible and fluorescence spectrophotometry, infrared spectrophotometry,

atomic absorption spectrophotometry, high performance liquid chromatography (HPLQ),



71

gas chromatography (GC), gas chromatography-mass spectrometry (GC-MS), electron

microscopy
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Research methodology in thesis; research planning, research activity,

writing and presentation research proposal, ethnic for research; chemical safety,
academic presentation; searching chemical research reports from literatures and

databases; development of research skills in line with framework of #!st century learning
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Individual presentation in current chemistry topics from journals or

academic papers; assessment of presentation skills and answering questions; special

lecture by guest speakers, researchers or scientists
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Individual presentation in current chemistry topics from journals or

academic papers which are related to graduate student thesis, development of thinking

skills, critical thinking, Integrated thinking, innovative thinking; special lectures by invited

speakers, researchers or scientists
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Formulating a research problem; literature reviews, research aims and
objectives; research methodology; research proposals; conducting research with
creativity; data processing and analysis of results; discussions; citations and international
bibliographic systems; writing a thesis that express the author's profound knowledge and
suitable for study level, compilation of knowledge from the thesis to write research

articles for publication in academic journals; oral presentation in international

conference; ethics in publishing academic works
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Formulating a research problem; literature reviews, research aims and
objectives; research methodology; research proposals; conducting research with
creativity; data processing and analysis of results; discussions; citations and international
bibliographic systems; writing a thesis that express the author's profound knowledge and
suitable for study level; compilation of knowledge from the thesis to write research
articles for publication in academic journals; oral presentation in international

conference; ethics in publishing academic works

LAY )
30369764  ubNuS 6 (0-0-18)

Independent Study

nsunt Maneaesiiaenadosfiuanuaulanielinisguavesenasdi
USnwuazgunumbenududetn  nseuBedusuuuunuinusiuanieenisednnuiodig
winsdludesiiviinsiss  anuAnuuudasy waganuanansalunisuanseudndiu nadeu
3 URINTALIULALNETIATA

Researching; experiments that are aligned with interests under the
supervision of an advisor and authorized agency representative; composition in the
form of an independent study that expresses of knowledge in the research subject.

independent thinking and the ability to comment; clear and compact writing

MUY UFDN

WEL N UU N 2 17 PRl
WY 23 1A
30350164  LANBUNIEVOUY 3 (3-0-6)

Theoretical Organic Chemistry

uwnAnfiugiuredlassaie awslewed suuuunalnufiserluedduns e
Jotlwauisevesasdunsd aussousmsideninu)ise UfAseneiisuvsd

Fundamental concepts of structure; stereochemistry; mechanistic pattern

in organic chemistry; reactivity; reaction selectivity; organic reactions
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30350264  nsfigaiendnwainidlasainauedansdunsd 3 (3-0-6)
Structural Identification of Organic Compounds
nsuUswanariinswideyansaninsalnddmiunstudulaseasnaves

GUEOINTEL
Interpretation and analysis of spectroscopic data for structural

identification of organic compounds

30350364  MInenalnufisenalisuvse 2 (2-0-4)
Drawing Organic Reaction Mechanism
wanmsnauarmalsulaninisivavesdinasouveanalnujisenaidunisn

dfy wasnalnuisenaiiluag Tuasanswidlutagiu
Concepts of drawing and writing of the electron flowing of important

organic reaction mechanisms and new reaction mechanisms presenting in current
chemistry journal

30350464  FMIuavnagnsnIuAlBuvsIdLATIZR 3 (3-0-6)
Methods and Strategies in Organic Synthesis
Bnsiddyuazfisemdnildlunidunisdunsed  wuiAdlunisesnuuy

Msdanseiansiedldunid UiRteuatuvidiviuaisanisasiailutegdy
Key methods and reactions used in organic synthesis; concepts of

strategy in designing syntheses of organic compounds; modern organic reactions

presenting in current chemistry journals

30350564  LAINAASUIIETINIR 3 (3-0-6)
Natural Products Chemistry
MsduunUssan nsruuMsada nsuen uwasmsiliuavivesansaan i
5ITUYR

Classification; extraction; isolation and purification of natural products
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30350664  MTIATIZRLTING NWLAL 2 (2-0-4)
Phytochemical Analysis

NFIATITIAUNNLALTIUTUIUYBIEN TN NHATEMTUNITAIVANANA TN

Qualitative and quantitative analysis of phytochemicals for product

quality control

30350764 wnuiA3ed1eNg 2 (2-0-4)
Phytocosmetics
nanfauaisssurandluniesdonsuaremsiasy nMsswnsuRandet nsde
iU WagNTAUANAMNINYDINGNATDIA1 8N
Natural products used in cosmetics and supplements; product

formulation; research development and quality control of phytocosmetics

30350864  nsUszfiugydmedanim 2 (2-0-4)
Biological Activity Evaluation
wdnmsuazisnmavaaeugrinsianmludanunimuasiieUTinuesansoon

quiddmiuldlundniarieiosden omnaaiuauaIn Lave)

Principles and qualitative and quantitative methods for biological

evaluation of active ingredients for use in cosmetic; health supplements and medicines

30350964  LATlBUVSEATEN 2 (2-0-6)
Green Organic Chemistry
UAsenaiiBuriduuudilen  viavesihazats  wagdienudiiiuingde
Aundou viavesiusifiteiivaensouaztinduuldlmils
Green organic reactions; environmental-friendly reagents and solvents;

nontoxic and recyclable catalysts
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30360164  mITekavimwasdunIdlugnavngsy 2 (2-0-9)
Organic Industrial Research & Development

MAATiBunIgnIAnen wlsrynaldlugnamnssy

Potential organic chemistry research relevant to industrial applications

30360264  TBUNIIUaLATE 2 (2-0-4)
Bioorganic and Medicinal Chemistry
nseonkuUkazimeil  nsUsulslasaivansdukuue)  ANANRIS
sewidlassaauaggrinedininvese siavesiomned wanuedduvessn siaveslusdnd
Design and development of new drugs; modification of lead compounds;

structure activity relationship of drugs; receptors; drug metabolism; prodrugs

30360364  MIFAATIEMRATUTUUTILATES9ENINENUNTTTUYIA 3 (3-0-6)
Total Synthesis and Structure Modification of Natural Products
mMleTgEnsduenyimsuudoundu  msduanzimaeiivedluianaiid

aruduteu nandueisssumd uazennansseduiflassaddlidudounasiinig Fuavenss

Tunsududdsulassairomaaiivessdnfusisssufiieiiuniseangninisdanm
Retrosynthesis; complete chemical synthesis of a complex molecule;

natural products and drug from simple and commercially available precursors; method

and strategy for chemical modification of natural product to enhance biological activities

30360464  avumImtmnaeidunidludagiu 2 (2-0-4)

Recent Progress in Organic chemistry

vadesne et uazanuimmihlunsiasiesdanudiuedidunid
wadamsdaanzitasmsiiesgilml 9 msthludssgndldlumside waznisysannsite
a5uinngsy

Current topics and recent progress of knowledges in the area of organic
chemistry; current synthetic and characterized techniques; applications for research and

Integrating to create innovation



Tl

30351164  wilgandndvesian 3 (3-0-6)

Physical Chemistry of Materials

TassaiauagiBmsdaneivesiigady fuandsulessuy fuseiiten ua
Jamdoniiu  msunslutan msgadulutaquilufifigngy msuanivdeleseu iy
ANz UBauds qmwwamamimmaumam‘ﬁumﬂizmumimﬁlWﬂﬂ wadiTaimauarndey
yaunu UszAvsnmmsgammamaniuazmaadinihuensadidomads  nassURAseTisiug
uazRAuANAnSTos AT UUNLAY wuTueiiuyie

Structure and synthesis methods of adsorbents, ion exchangers, catalysts
and permeable materials; diffusion in materials; adsorption in nanoporous materials; ion
exchange; solid-state electrochemistry; thermodynamics and kinetics of electrochemical
processes; fuel cell and substainable energy; thermodynamic and electrochemical

efficiency of fuel cells; heterogeneous catalysis and kinetics of surface reactions;

inorganic membranes

30351264 wiliuiuazneaassd 3 (3-0-6)

Surface Chemistry and Colloids

siauazlnssaivesiuivonds autinmunitazismsinszilasadwes
VWIS BUANANSUATYUNNAAIANTUBINITAATUNNGATILATININIENN  SEUUABAABEA
oy Usgqlusruuesaaned euaiivsvesnenassdaisanusiiiein mainluead Siiady
wazlulpsddiadu

Types and structures of solid surfaces; chemical properties and structural
analysis methods of solids; kinetics; thermodynamics and statistical mechanics of

chemisorption and physisorption; Introduction to colloidal systems; charge in colloidal

systems; colloidal stability; surfactants; micellization; emulsion and microemulsion

30351364 LAdlAUIN 3(1-4-2)
Computational Chemistry
msmlassaieimngauvesluanam sduvidduazansdetoussiiniaadl
Awin Mseenuuulianameeuiimes Mahugaudimgurnamansiazaaumanives

Tuana Msieeiteyailannmsmuinnseaiung s
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Determination of the optimal structures of organic molecules and
complexes using computational methods; computer-aided molecular design; prediction
of thermodynamic and kinetic properties of molecules; analysis of data yielded from

different levels of theory

30351464  LATlAOURY 3 (3-0-6)

Quantum Chemistry

vannsvenafiBanguissuuiiivarsdidnnseu #aNN13TaLIsENSVSHEIN
lpssasns Bidnnsedinveslanasgneine nguiviauduoud nguijeestiadduana nguj
gninakaznIsankUal Lssseninaluiana

Principles of theoretical chemistry; multi-electron systems; principle of
Hartree-Fock method; electronic structures of simple molecules; valence bond theory;
molecular orbital theory; Hiuckel theory and its modifications; intermolecular forces
30351564 mATIginndietaniuge 3 (3-0-6)

Image Analysis for Advanced Materials

nquitesnalanmietuintan Wy melednnessisunsaeateuad
qavissAiusioznoN ansIAUBlannTeu nanmaniiedind wagqansmioyniafeTeua
FWANMTIATIZANNEIINAIE1993 e T FgNALISIaNIENNLAZIaNe I TINNNABNNILADS

Theoretical study of material surface imaging techniques such as drop
shape image analysis, atomic force microscopy, electron microscopy, X-ray

crystallography, and single particle fluorescence microscopy; Image analysis of actual

data by using specific software with corresponding computational algorithms

30361164  avnummtmaeiigaidndlulagiu 2 (2-0-4)
Recent Progress in Physical Chemistry
wadesnen fiuads wararudmvilunsiaudiediddidand  manly
Uszgndldlumsise wazmsysannisiteainiauinnssu
Current topics and recent progress in the area of physical chemistry,

applications for research and integrating to create innovation
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30352164  idefunidieluiana 3 (3-0-6)
Molecular Inorganic Chemistry
wlvassmnyvanuagsansmaty  nilvesasusenaulaeesiiudy  nalnnis
Anufisevesansusenaulaeesiutdu wlvasasusenaulangdunsd wilelunsdidadnnin
Chemistry of main group and ftransition elements; chemistry of
coordination  compounds; reaction mechanism of coordination compounds;

organometallic chemistry; bioinorganic chemistry

30352264 wiadan1siigaliendnualdmsuaisetdunsd 3 (3-0-6)
Characterization Techniques in Inorganic Chemistry
nsfigatiendnualansuseneveduvsduavianetiuvsd  weleanlnsalny

wedadianaseululasalnd waldanmsinsgdiaesdiond
Characterization of inorganic compounds and inorganic materials;

spectroscopy techniques, electron microscopy techniques, X-Ray analysis techniques

30352364 YluLAdl 3 (3-0-6)

Nanochemistry

v
[

Tassasuazant@fiawingg  vestanuly  audAnvuivauisuazgusa ms
HunswieyniauilulngiBmand msduaneilasmsmuauuun U9 uagiuin matiams
figatiiendnunl auiRlunsssiiseniitutuausuarsuinsveseyniauly

Structure and various special properties of nanomaterials; size and shape-
dependent properties; synthesis of nanoparticles by chemical method; size-, shape- and
surface control synthesis; characterization techniques; size- and shape-dependent

catalytic properties of nanoparticles

30352464  Jaquiluetuvisd 3 (3-0-6)
Inorganic Nanomaterials

lassadne audd msdunsedt mafigaiondnual uazn1sussendlitan unlu

(% Y]

Usziameineg  Januilwlave  Jaquilulaveeanleduazansisind  Jaquiluiidiansuewdu

9

asAUsEnaunan Tanuilulassasiegngy Jaquilusliunidaug Mmihaula
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Structure, properties, synthesis, characterization and applications of
various inorganic nanomaterials; metallic nanomaterials; metal oxide and semiconductor
nanomaterials; carbon-based nanomaterials; porous nanomaterials; other interesting

nanomaterials

30352564  Ladlgusluana 3 (3-0-6)

Supramolecular Chemistry

Supsizensgvindluana afllaad-inad niswiouluanaleaddmiudamilen
uwanlosou woulossuuarluanadunid nszviumswai-woaueuud Fsnunenmdmsudnm
dunsNsenTenIluana luanansng

Molecular interactions;, host-guest chemistry; preparation of host
molecules for binding cations; anions and organic molecules; self-assembly processes;

physical methods for studying molecular interactions; molecular logic ¢ate

30352664  wuweInIuAiduasseauliiana 2 (2-0-4)
Molecular Chemical Optical Sensor
luanaswuwesiasluanayugeiniuad YAUDAYULYDTNIWATLT AN

ndnmsuguvesadnlnsalnliduas  nssuumsiewdidnasey  nszuaNnIsMsEewm

wdanu uazmaiAsuidamdsnunuudumeluluana
Chemical receptors and chemical sensors; types of optical chemical
sensors; basic optical spectroscopy; electron transfer process; energy transfer process

and other electronic transitions in molecule

30352764  AdveInTsisaUAseIdsuslugnavngsy 3 (3-0-6)
Chemistry of Heterogeneous Catalysis in Industry
wilfiuinresinswiteiions  nalomafeufisen  anudumne  uas

Auvtlasiizen vinvesnsgadu msoonuuuiissuFizen msgapdesiumisdiiediiluns

SeUAATen nsissuisenlaslavensiudduy  nsissufisevesndinge  massufiseninend

nsrvaumasadiselugeavnssy  Uiseimsivlelasian Uiiseneendinduvesdadiu

Ufisensuusguduna
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The surface chemistry of heterogeneous catalysis: mechanisms; selectivity
and active sites; adsorption types; catalytic design; catalyst deactivation; transition metal
catalyzed reactions; solid acid catalysis; redox catalysis; industrial catalytic process;

hydrogenation reaction, alkene oxidation reaction, biomass conversion

30352864  MsksaUfATeIuIlY 3 (3-0-6)

Nanocatalysis

wAnNsISIUSAselaedusauisemnly nsdaagiuazmsfigaliondnuel
fusiseuly  daswiitouludmivenamnssnediuasaiiiinm wadideinds
Ufisennssadasias nsseufiservuiansessu

Concept in nanocatalysis; synthesis and characterization of nanocatalysts;

nanocatalysts for chemical and biochemical industries; fuel cells; photocatalysis;

catalysis by supported nanoparticles

30362164  avummtvnaedetunidlutagiu 2 (2-0-4)
Recent Progress in Inorganic Chemistry
wadesnan Avuadie wazanuinvtlunsWauduadeiunid
M3UszgnAldlunside uazmsysannsiiteaineuinngsy
Current topics and recent progress in the areas of organic chemistry,

applications for research and integrating to create innovation

30353164 NISLLNLTLANLAZNIEATN 3 (2-3-6)
Physical and Chemical Seperations
nann1suesIsNTLenlageIfIALLANATEsELTRA NN LAz aNTR Y9

wilvasans lasunlnnsikuusngg didnlaslnida uayiSnsana
Principles of separation methods base on physical and chemical

properties of solute; chromatography, electrophoresis, and extraction methods
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30353264  vnunaaUnlagies 3 (2-3-6)

Mass Spectrometric Method

vdnmsvesuuaanlasies  asuszneuveumdesaanlasiwes  ns
genuuuiAsesilouasvalla wadansdedevesdndinsed (MS/MS)  Tasulasnamilves
wia-uuaanlasiuns (GC-MS) Yoyauwazn1siasign Msuseenaldanumumieg

Principles of mass spectrometry; components of mass spectrometer;
instrumental design and techniques; tandem mass spectrometry (MS/MS); gas

chromatography-mass spectrometer (GC-MS); data and analysis; applications

30353364 Wuwesmuaiilnihdmsunsinssiemsuasduindey 3 (2-3-6)
Electrochemical Sensors for Food and Environmental Analysis
wdnmsmaaililih ssdusznevrenedediie FFmseiilddmiuduiesna

Wil waznsUszgndlivmasnuemsuagdanden
Principles in electrochemistry; instrumental components; analytical

methods for electrochemical sensors; food and environmental applications

30353464  adRdmsuLATIATIER 3 (3-0-6)

Statistics for Analytical Chemistry

Arudnesadflunumaaiiiesed doyauaznisatn nmadeuauuigin
adaflflunsmaneimanzalunsiened luidifievaesgu Tunmsmerandiss ANy
gndies ANdadinnsmsiatn msusziugunm waznslilusunsudnsagulumsieseitoys
UNGAG

Essential of statistics in analytical chemistry, data and replication
measurement; hypothesis testing, statistical method used in parameter optimization,
calibration curve construction, determination of precision; accuracy and detection limit

in quality assurance; use of computer software program for analysis of statistic data in

Analytical Chemistry
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30353564  msUseiununnluaiitiasen 3 (3-0-6)

Quality Assurance in Analytical Chemistry

wdnmsvhluresmsusziunmunin. msmarliuiusuvesnisin msasundy
19 m3nvvaeuaaldlivedis mslitand1edeiuses MmadeuANTIUIG  TEUUAMAMN
WosfuRn1sauuInsg ISO/IEC 17025 iauﬁ’jﬂummaﬂﬁﬁ’aﬁﬁﬁm (EURACHEM, GLP,
CITAC, AOAC, ICH)

General principles of quality assurance; Measurement uncertainty;
Traceability; Method validation; Certified reference material; Proficiency testing and

ISO/IEC 17025 including some Guidelines (EURACHEM, GLP, CITAC, AOAC, ICH)

30353664  welulagnisinsendmsuniagin 3 (3-0-6)
Analytical Technology for Clinical Chemistry
nEnmsiuguAsatueiedin feghamendin arsvdneianm 33esen
mandiaddn gunsainsatanuunnniiensidedenisaddn

Fundamental of clinical chemistry; clinical samples; analytical methods

for clinical chemistry; portable testing devices for clinical diagnostics

30353764  WALANITIATIZANNTININ 2 (2-0-4)
Bioanalytical Techniques
wdnn3 naud vesmIlaTidaiinudmivastiliena uazansiiiades
fuAdiTindng q fensesdlomsanvnaiiiinsz
Principles and theory for quantitative analysis of biological molecules and

biotic in biological system by analytical Instruments

30353864 WwiAs1EdLTen 3 (3-0-6)
Green Analytical Chemistry
wialan1sasainlnensailifeaunioudiogns  mawSeusegsneasedii
Juinsiudunaden msafalaslivfinasvihazaedesiaanieldld svuuseluffuasssuy
llasliveassuilada fanUsuameadonazannisldndsnulunmsdassd asdanisveude

wuvaaulauluszuudesizyt Tnensiinduuntgluvd wsenisyinliaanesly
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Direct measurement techniques without sample pretreatment; sample
pretreatment using environmentally friendly chemicals; extraction techniques with low
consumption of solvent or solvent-less techniques; automation system and micro total
analysis system to reduce waste and power consumption in analysis; on-line

decontamination of analytical waste in analysis system by recycling or degradation

30363164 mmiﬂL%'amiaﬁmﬁ"umﬁLﬂiwsﬁ%uqq 3 (2-3-6)
Hyphenated Techniques for Advanced Analysis
wdnnsveswadadeudesenidasnlnnnfuasanlnsams Wy weded

Tasulasnsmveufia-wuaaiuninsalnd (GC-MS) isedlasuinnswAvesvian-

waanlvsaln® (LC-MS)  indedudniinddmdananaun-uuaaalnsiines (CP-MS) uae

in3edlasanlnnswiilvesvan-Budniinddmlananaun-uwuaauninsalnd (LCICP-MS)

Principle of hyphenated technique between chromatography and
spectrometry; gas chromatography-mass spectrometer (GC-MS), liquid chromatography-
mass spectrometer (LC-MS), inductive coupled plasma spectrometer-mass spectrometer
(ICP-MS),  liquid  chromatography-inductive coupled plasma spectrometer-mass
spectrometer (LC-ICP-MS)

30363264  msaAswskuUlnasnludAnaaiiinsgi 3 (3-0-6)
Automatic Flow Based Methods in Analytical Chemistry
VANNSWAENgBRTINTIATIednludf  msieseiuuule esRUsenau

iresilouazgUnsniidiuvessruumalienesiuuulvasiosne 9 mseenuuuuailvland

MaINTANY wazn1sUTEENALIN 1A wATIRT e
Principles and theories of automation techniques; flow based methods;

instrumentation and accessories of automatic flow analysis methods; flow manifold

design and applications in analytical chemistry
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30363364  wialulagvadlvaganiadmsuuinnssumaad 3 (3-0-6)
Microfluidic Technology for Chemistry Innovation
nénnsiuguietumalulefvediagania  msasegunsaingratavediva

A mIlinsesisegUnsaivedlvagania  uinnssumaeififeadesiumaluladvedlva

80A

Fundamental of microfluidic technology; microfluidic device fabrication; chemical
analysis using microfluidic device; innovation in chemistry associated with microfluidic

technology

30363464  anummtvnaeiinszilutagiu 2 (2-0-4)
Recent Progress in Analytical Chemistry
Fadesng g Aivuaty wazanudmiunmstawdueiiiesst madanns
Anesdlyal q dmsunmsiiasginaad uazmsysannsiteaiiainngs
Current topics and recent progress in the area of analytical chemistry; new

and emerging analytical techniques for chemical analysis and integrating to create

innovation

30354164 ANV IAENINEALDS 3 (3-0-6)

Concept of Polymer Science

nsi3endle mIwUsszinnvemedwes nalnmaadl UiiemawSeunediues
fuszuazusesgvinlinana dntlnanawagnsnssaetmiinliena madosialy Tuana
PUMINTWATY dugiwinen Taswaiananveanediues nsiigatienanualvasnediues

Polymer  nomenclature;  polymer  classification;  polymerization
mechanisms; polymerization techniques;, molecular forces and chemical bonding in
polymers; molecular weight and molecular-weight distribution; configurations of polymer
chains; thermal transition; morphology; crystal structure of polymers; polymer

characterization
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30354264 nMsduaTgilazMsfauUsmaaivemediues 3 (3-0-6)

Synthesis and Chemical Modification of Polymer

MSUUIUTEAT NalAILATl LaYIAUNAAIERIUBINILUIUNTAUATIZYINDAILDS
fddaysinag Tiun nedwelswdunuuty (ravuiy) anlaushda (33u67) losetin lreasAudu
wazlanedwelswdu annzvssmedweligsduluutan @1sazats WuIuay wazdiadu s
fauUasmmaniivasnediues

Classification; chemical mechanisms and kinetics of various types of
polymer synthesis, step-reaction (condensation), radical chain (addition), ionic,
coordination polymerization and copolymerization; Polymerization conditions, bulk,

solution, suspension and emulsion polymerization; chemical modification of polymer

30354364  elulagwanadin 3 (3-0-6)

Plastic Technology

wanaRnuaznaIaRngeraaIenIeTInn laswaidluana  AaaudRmanenw
wasidana @sieinazasiuusidmiunaain naraRnasuUg nsrukasAiesiielunsty
sUnanadin wagmsthluldnuvesmaadin

Plastic and biodegradable plastic; molecular structure; physical and
mechanical properties; chemical and additive of plastic; plastic compound; process and

machinery of plastic and applications of plastic

30354464 WORLNBITINN 3 (3-0-6)
Biopolymer Polymer
arufidestuieiunedimes@inm mesmundssan Tassademaad audh
NNABATNLAZLAT NTARLUINIGLAT NTER8EAENITINTIN NITLTNUVDINOAILDSTININ
Introduction to biopolymer; classification; chemical structure; physical and

chemical properties; chemical modification; biodegradation, applications of biopolymer
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30354564 nillazaluladvedsn 3 (3-0-6)

Rubber Chemistry and Technology

PETINTIRNATYNTUATIER  adluesnisTanilud  nsldansifuuadlunisue
RIS LﬂéaﬁﬂmammﬁﬂiumsLL‘Uig‘dﬁm Imﬂa%’]ﬂmaqa ANUANIUATILAZNNIIAINTB
ganarNdndugiangs wagnsuilulduslesivetenesssumalaseedunssi

Natural and synthetic rubbers; chemistry of vulcanization; uses of
compounding ingredients; processing machinery and methods; molecular structure;
chemical and physical properties of rubber and rubber products; and applications of

natural and synthetic rubbers

30354664  WeAWTORAIMNTIY 3 (3-0-6)

Industrial Polymers

nsduased mande  lassaieauifuasnisiilvldey  vemediwesdilily
PuEvnTIy  Wodeednu weddlnIuwazlanedwes maslsuasngesls wedlwes wedliila-
asBiom uariiiiendes exa3annedues wodlefinuarlefin wedloanes wedansuaiun
wodgIiou wedusy leesuswwes uazlnlanedies

Principles of polymerization; commercial process; structure; properties
and applications of the significant industrial polymers, polyolefins, polystyrene and
styrene sopolymers, chloro and fluoro polymers, poly(vinyl acetate) and related, acrylic

polymers, polyamides and polyimides, polyesters and polycarbonates, polyurethanes

and polyureas, ionomers and photopolymer

30350764 nazvrumstuztineslamanaiin 3 (3-0-6)
Thermoplastic Polymer Processing
sdnnstugUimesTamaaiin wazmsUszgndldnszuiumsdsutiugy
nszvaumstugUlnerunsEUINNSaRIuTugy mstusuidule a1tne meedeu N
mstugUieauteu matusUuuunada Msdetugy nszurumstusUuuutvay
Fundamentals and applications of polymer processing; extrusion;
extrusion-based processes, fiber spinning, netting, coating, blow molding; thermoforming;

compression molding; injection molding; rotational molding
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30354864  @RLgaUsEneU 3 (3-0-6)
Composite Materials

1%

TanAuNadATIMmNTTL dUFIUINGT nsEUIUMIHER MILUTFUMaAE audR
wazn1siigadionanyel sssumAnasdofvaImseenuuUAilidnyazionzyeneuedn
NanszMUvNadaadey uaynsthludszgndld

Engineered composite materials; morphology, chemical production,
chemical processing, properties and characterization; nature and advantages of unique

composite designing; environmental effects and applications

30354964  msfigadiendnwalasnsveadevandivenediues 3 (2-3-4)

Polymer Characterization and Testing

MyduATzi 1assase wazautfveamedmes nsieszimlassasamieail
Myesstaudinisenusou mshaszdeulundn uay dugiuivienveswedwes n1sm
%mﬁfﬂiumqa ANUVWILLY N15azatY N1svadeuRviinisine nmsmadeuaudfdng N3
yageum sl mavageuanURidna TasanuuasfiRinisiifetesiumsiigaiiiondnal
N GRIPOH

Synthesis, structure and properties of polymers; Chemical characterization;

thermal analysis; crystallinity and morphology determinations; molecular-weight,
density, solubility determination; rheological testing; mechanical property testing; fire

retardant testing; project and practical laboratories of polymer characterization

30364164  ANAMRTIYNINEImEasiazalulagnediues 3 (3-0-6)
Recent process in Polymer Science and Technology
wadesng g Muads wazanufnmivnainemaniuazmalulagnedies ns
Uszgndldlumsise wazmsysannisiteainauinnssu
Current topics and recent progress in the area of polymer science and

technology; research applications and integrating to create innovation
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30355164  LATLAZLATENATINN 2 (2-0-4)

Chemistry and Bio-based Economy

wnARRITUIATYERadin M Iesvgiavuiou wasiaswgiadiden nanseny
marsugia Weuie/grsemans maldyadveaasugiatanm insugianisuoumn walulad
sy mslduslomd waznisinifuansuou Srnauazndndasiandiua fagyadfiuan
Fawra weluladlsandudanin arsaitanmuasdemdsdanm

Concept of bioeconomy; circular economy, green economy, economic
impact; policies/strategy; value chain in bioeconomy; low carbon economy; carbon
capture, utilization, and storage; biomass and biomass-based products; value-added

materials from biomass; biorefinery technology, bio-based chemicals and fuels

30355264 miLLUsgﬂJ%’gmaLLazisaﬂﬁu%aﬂﬂw 3 (3-0-6)

Biomass Conversion and Biorefinery

Funa  lassefumaeiivestunna nsuUssudunauaziaAnlsandudinm
msuUsgulaenszuiunsmaniinnuiounasnisiseudisen nssuiumstuell  auvmanans
amaAnUAATe  nsrviunsinlsadauaznszuiumsuvsanmduuta  TsainduTanman
Fauna dhana ull Anlueaglas warludu lunawds aaTanin wdamudnim uasalitanm

Biomass; chemical structure of biomass; biomass conversion;
thermochemical process; thermodynamic reaction; pyrolysis process and gasification;
biorefinery concept; catalytic conversion of biomass into biomaterials; chemicals and
fuels; sugar-based biorefinery; starch-based biorefinery; lignocellulose based biorefinery

and Lipid-based biorefinery
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Nanocellulose

Tnssahauaresdusznouidilowaglas  msBendenazaiinvesuluwaglaa
nssvumsatauagnsuen  Maeneilavaudivesmlueaglaa  madauUasiiufouily
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ditadliioosvinfinne uiluwaglaaunnldl wlueaglaadmiunsgadu msuen uazms
nsee yuuatlueuanvesn s luwaglaaunldusslovd wavanudasndevesuluwaglas

Cellulose structure and constituent, nomenclature and types of
nanocellulose; extraction and isolation methods; characterization and properties of
nanocellulose; surface modification of nanocellullose, nanocellulose based
nanocomposites; nanocellulose for biomedical applications, nanocellulose as pickering
emulsifiers, nanocellulose in wood adhesives; nanocellulose for adsorption; separation;

decontamination; and filtration future perspectives; safety of nanocellulose

30355464  wasnunaknukazn1sliuslevianvende 2 (2-0-4)
Renewable Energy and Solid Waste Utilization
ANUIAUFIUALITUNS R UNARNY TUTENBUMEY NEIULARITRE feTinn

azdung  wasmslivsslevinnueadeiildannsilnivosunamdanulugivestagidu
finssodauwindey

Basic knowledge on renewable energy including solar energy, biogas and
biomass; the utilization of waste from combustion of energy resources in for of

environmentally-friendly materials.

30355564  malseUdizeuasanudigulugnaivngsuad 3 (3-0-6)
catalysis and Sustainable Industrial Chemistry
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Concept of sustainable industrial chemistry; recent developments in
terms of sustainable industrial processes; solar-driven energy and chemical production;
production of solar fuels using CO2 advanced sustainable chemical processes and
catalysts for environment protection; the development of well-defined nanoparticles

for model studies in sustainable industrial chemistry

30355664 ANTAALIIRIRITININ 3 (3-0-6)
Bio-based Surfactant

auddLauaiivesEsanusiiindina Ussavvesansanuseieiadiuna
msdauasent warnahlvldusslevilundnsusihanuasenn ndnsuiiaiesdion o1s e
wazulumaluladeng q Ujisenaiuazaudfsng q vessanusedieiy louwa mIneduvesiin
ek sRsEduda audfivesnnnulen mssungy nMstisean luwad ddadu Ty anuvile
wazmslua Dudu
Importance and source of biobased surfactants; types of biobased surfactants; synthesis
and applications in detergents, cosmetics, food, medicine and nanotechnology; reactions
and surfactant properties such as adsorption of surface and interfacial tension, wetting

properties, aggregation, detergency, micelles, emulsion, foam, thickening and rheology

30355764  MsUfRenavngsy 4.0 2 (2-0-4)

Forth Industrial Revolution

mMsugiRenaminssu maﬂﬁi’aqmawmsm%ﬁ 4 puvivnekagRambves
gnawnssy 4.0 welulaBlunsufiRgranunssy deyavuialvg) vlonou Aamsneufiofs
Blirandifleatvayuanumgionlumsvhnusmiussviagudiueiedns  Suwmodide
dwduasands JoyaUseivg Useiumnagsialugramnssy 4.0 nagnsvedaswgiaTanind
Fafulugnamnssu 4

The various stages of industrial revolutions;, the fourth industrial
revolution; challenges and benefits of industrial 4.0; technologies for the fourth industrial
revolution; big data; block chain; cloud computing; cloud computing for human-machine
collaboration; using robot to work together with human; internet of things (I0T); artificial

intelligence (Al); business issues in industry 4.0; strategies of sustainable bioeconomy in

the industry 4.0
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30355864  uinnTsugULUUMNEIAREmSURRavMNTIILAL 2 (2-0-9)

Business Model Innovation for Chemical Industry

msufiadegsiaed  lawegsiamanll  mM3fiagegsiakaznsandaeeniuy
Lueagsia  AsEUIUNTATeATIARUANTIEIRY  MIafunualinaagsfia  nsldmalulad
asaumdlumsaidieagsia maEuduiigsis msafaeiedievnagsia msthmalulad
wazuInnssuinas1laniagsng

Chemical business revolution; chemical business idea; business thinking
and design thinking; business model; value creation process; creating action plan; using
information technology for creating business models, starting up business; business

networking; bringing technology and innovation to create business opportunities
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General course outline and target attendants looks OK, it does seem to be
focused on Green Technology which is good. All subjects should support targeted
industries such as Organic and Inorganic should support Cosmetic, Pharmacy, Cleaning,

Agriculture, Lubricants as these industries do have common knowledge and practice. Aim
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of products are stabilized formulation and delivery active ingredient to enhance its
performance. It is about surfactant and ester or oils which is now moving from
petroleum base to plant base via fermentation and plant extract. Concerning lubricants,
products are aimed to provide lubricity for automotive and metal working involving lots
ester and surfactant materials. Tribology should be provided to support lubricants

business applied principles of friction, lubrication, and wear.

Polymer Science is fundamental of materials which are Ceramics, paper, fiber
yarn, plastic, adhesive and surface coating. Surfactant is also involved in this area
especially used as dispersing agent, pigments, Many esters are used as plastic additives
from resins maker, masterbatch producer, and converter. Food and Beverage used

emulsifiers and colloid.
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