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WulUmudadiauuming1duusas 1168 AMsAneseaulufin@ny w.e. 2565
1. Wuddnsansfinwseaudgaiinaiviedviedisuwin anaaduaaufinwi nsensnans
gAuANYI INeAans 398 uasuInngsu Sused
2. fusgaumsalyinnunsevinsgluaaiyiineiteshitesnin 2 U

3. nsdinaanURlidulunadenmun THdulumun@nussguvesnmenssunsusmswangns
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NANGATUNY 2.1

[ Y v v a [ % = LYY a =
WulumutatsduamIng aausals 31918 N1SANYISEAUTMTRANY W.A. 2565

[ LY 2

Sfuddnisansfnuszaudsganinanudvaiiviedieunt 91naa1tu gaufinwil nsensanig

Y

gANAN® Ine1eans 398 wazuinnssy Sused

- nsdlpaant@lidulumudermun Tilulumun@nussguvesnmznssunisusms wangns

NANGATUNY 2.2

) Y v v a [ 1Y = LYY a =
Wulumutatesruunminedaulsens 31918 ASANYISEAUTMARANYY W.A. 2565

a

dugdusanmsfinwseaudsyansanvivaiinietieurin anandugaudnwi nsensnens

= [ [ [y

PALANYT INYIAEAS 198 WazWIRNIIN SUTY

]
[ A

Sudaiinanisiseusgluszauiuin Taelafesideou wsalanzuuuiadeasaulsunns

1
k) ]

=3

laigndn 3.25

. nsdlnauan Al dulumudeivun Tlulunuufnussyuvesraugnssunisuimsndngns

2.3 Usuninwastianwsnidn

1. BEnusdufenyuaiuayy

=

2. Banunduidymimuns s ulas NSEa SN WIINA Y

3. dAnuedsinuguauimaailuseaunuanseiy

2.4 nagnslumsafiuniaieudladamn/dasiavesiian
1. duafunaznsvdue1asduszimdngmslunisvenuisenioueniitethunatiuayy
NuUNsANYIvELlEn
2. AuENIINNIMANgRTTMsUsERLe AT Eignseuvasilanusnidh
3. daasuliidninsauRanssun1sUsEgIvINTIEAULILIYIR

4. daTulAdEn 10 UTUNTYITINGYANUNUIBIUNTADUTUYDINUNINERE
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2.3 waunssulidauazddnsanisinenlusses 5 U
e 1.1
FUIUNARNANNINVLSULIANINNUNITIANISANE LAY 1.1 hALIIWIUUUANNAININY

[

°o < =2 = &
ANIINIANWINAIU

Al Unshnen
2566 2567 2568 2569 2570

U1 5 5 5 5 5

Ui 2 - 5 5 5 5

U9 3 - - 5 5 5

33U 5 10 15 15 15
Srnuianinnndn - - 5 5 5
AgdU5INSANY

LN 2.1
PUIUTANNANN I TULIIANEIAIUNITIANITANYILEY 2.1 AZINUIUUUARTNAIAINL

A5n15Anwca

YUl Unshnen
2566 2567 2568 2569 2570

U1 5 5 5 5 5

Ui 2 - 5 5 5 5

Un 3 - - 5 5 5

PRIV 5 10 15 15 15
Snuiandinnnd - - 5 5 5
QzdUFINIANY




WU 2.2
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FUIUTANNANNIIILTULTIANEIAIUNITIANITANYILNY 2.2 AZINUIUUUARNAININL

°o < =2 S &
AL39NIANWINANIU

Ful Unsfinw
2566 2567 2568 2569 2570
Ui 1 5 5 5 5
Ui 2 5 5 5 5
Ui 3 - 5 5 5
Ui a - . 5 5
33U 10 15 20 20
Srunufidaiiniein - - 5 5
AgdU5INSANY
2.4 QUUTTUIUATULNY
2.4.1 JUUTENIUII9TU (ML)
2.4.1.1 Uszanain15eulszanaisnesy (WHUA1SANEILAY 1.1)
. 3 Ysuuszuna
FUASLBYATIYITU
2566 2567 2568 2569 2570
A5TIULHENNSANY 380,000 760,000 1,140,000 1,140,000 1,140,000
$IU5195U 380,000 760,000 1,140,000 1,140,000 1,140,000
2.4.1.2 Uszunaun1sauUssunusesy (WAUNISANYILAY 2.1)
. y Vsuuszuna
IYASLYNTIYIU
2566 2567 2568 2569 2570
ASIIULHBNNSANYY | 400,000 | 800,000 | 1,200,000 | 1,200,000 | 1,200,000
5245185V 400,000 800,000 1,200,000 1,200,000 1,200,000
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2.4.1.3 Uszanaun1s9uUseannisnesu (LEUNISANEILNY 2.2)

. 3 Yauuszana
s18azdenTIsu
2566 2567 2568 2569 2570
ASTINLTENNISANY 350,000 700,000 1,050,000 1,050,000 1,050,000
32UV 350,000 700,000 1,050,000 | 1,050,000 1,050,000
2.4.2 Yszanain1seuyszanasneane
seasdeaneeaguldmumnaiulining fwelud
IaLLIYATIYTY Uauuszuna
2566 2567 2568 2569 2570
1. ARBULNU 75,000 150,000 225,000 225,000 225,000
2. a0t 225,000 583,000 941,000 941,000 941,000
3. ’?ﬁ@ 150,000 300,000 450,000 450,000 450,000
4. agfinu 0 0 0 0 0
FAUTIWIY (UN) 450,000 | 1,033,000 | 1,616,000 | 1,616,000 1,616,000

wugwAe : sulszanasssusazsednsluidaslunas i duiisansussanansieg Wil
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2.4.3 Us2u1aun15A l43186092 lun1SHaRUM9R

sUnuunangns waw 1.1 1Juiku 78,500 vmsemusel

a (% IS
(luszeznamsiseunaenndingns 3 U)

o

12}

i

1 } 73] 1 aa
Anldanesalian 1 Au

16U 519015
(um)
1 | AWeULWnuUNsSUNSaaulasesaineinus 2,000
- Usgs7u 971U 1 AU (500 Um)
- ﬂsiuﬂwsﬁﬂ%fﬂm&:iwmmg@ 3 AU (500 uvn/Aw)
2 ANMDULNUNTTUNITHBUINYIUNUS 6,000
- Uses7u 971U 1 AU (1,500 U)
- ﬂssmmsﬁﬂ%mﬂmmmg@ 3 Ak (1,500 U/AU)
3 | AmeuwnuenansefiuSnednendinug 4,500
- Uses1U 9719 1 AU (3,000 Un)
- ANV 1 AY (1,500 v /@A)
4 ANAUNNATIUNITAIBUBN 2 AU (3,500 UIN/AL) 7,000
5 | Arfiwnnssunisaneusn 2 au (1,500 UNn/Au/Awu) 3,000
6 | AUIMNTIANITNANGAS 10,000
7 Imqmsﬁﬂmg}muuaﬂamuﬁ 1 ﬂ%u’a/wé'ﬂqm 1,000
8 | Aasadl Tan waznsasesilensinemanslunisvi 45,000
enlinusnanavdnans Auag 45,000 v/aw/3 U)
squAlgaIne (Un) 78,500

N6 ATLIIBUTTUIUNNT VBINIAIYN]
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sUwuUVaNgns wew 2.1 1Uuildu 78,500 um deaumel

(luszzianssuunaennangns 3 U)

a10u 519015 AldAnesaldn 1 A
(um)
1 | AWeULWnuUNsSUNsaaulasesaineinus 2,000
- Usg51U 9112 1 AU (500 U)
- nITUMSTIUENWIENSIRnRAl 3 Au (500 Um/Aw)
2 ANMDULNUNTTUNITHBUINYIUNUS 6,000
- U5¥57U 1UIU 1 AU (1,500 UN)
- NITUMSTIUE NSRRI 3 A (1,500 U1n/Aw)
3| AmpuwnueNTERUI U e inus 4,500
- Use51U 9719 1 AU (3,000 UN)
- AssumsAivSnw 1 au (1,500 Um/Aw)
4 | ANAUISASIUANSANEUBN 2 AU (3,500 UIN/AL) 7,000
5 | gdiwnnssunsneuen 2 au (1,500 U/Au/Aw) 3,000
6 | AUIMNTIANITNANGAS 10,000
7 Imqmsﬁﬂmamuuaﬂamuﬁ 1 ﬂ%u’a/wé'ﬂqm 1,000
8 | Aansiadl Yan uaznslfiaiestiomaingeanslunisvi 45,000
Weinusaaeananans Auar 15,000 viv/aw/3 1)
saua e (un) 78,500

N6 ATLIIBUTTUIUNTT VBINIAIYT®]
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JUwUUVANgAT whw 2.2 Uuidu 93,500 um deaumedl

(luszzianssuunaennangns 4 U)

Algaesalian 1 Ay

19U 3191135
(um)
1 | AWeUWnuUNssUNsaaulases1ineinus 2,000
- Usg51U 9112 1 AU (500 U)
- nITUMSTIUENWIENSIRnRAl 3 Au (500 Um/Aw)
2 ANMDULNUNTTUNITHBUINYIUNUS 6,000
- U5¥57U 1UIU 1 AU (1,500 UN)
- NITUMSTIUE NSRRI 3 A (1,500 U1n/Aw)
3 | AREULNIUBNASENUS N INENTnuS 4,500
- Use51U 9719 1 AU (3,000 UN)
- AssumsAivSnw 1 au (1,500 Um/Aw)
4 | ANAUISASIUANSANEUBN 2 AU (3,500 UIN/AL) 7,000
5 | gdiwnnssunsneuen 2 au (1,500 U/Au/Aw) 3,000
6 | AUIMNTIANITNANGAS 10,000
7 Imqmsﬁﬂmg}muuaﬂamuﬁ 1 ﬂ%ﬂ/ﬂé’ﬂgm 1,000
8 | Aansiadl Yan uaznslfiaiestiomaingeanslunisvi 60,000
Weinusaaeananans Auar 60,000 viv/aw/4 )
saua e (un) 93,500

N6 ATLIIBUTTUIUNTT VBINIAIYT®]




3. NENGASHALAIRNTELHDU

3.1 nangns

3.1.1 IUIUNUILAN TIURABANANEATHAAL

- MANgATUNY 1.1
- MANFATUWNY 2.1

- MANGATUHY 2.2

3.1.2 lpssadeamangns

17

Fuulidaenin
uulddsenin

Fuulidaenin

a8 PUILAR
a8 WUILAR

72 PUILAR

N9l 82, W.A. 2565 nangnsuFuUTe w.e. 2566
Seudi s18n135
WAL 1.1 | WA 2.1 | WRW 2.2 | wHW 1.1 | wHU 2.1 | e 2.2
1 |97%45789%1 (Course work) - 12 24 - 12 24
laidaenin
1.1 3v0sAu - - - - 6 12
1.2 vwden luddaendn - - - - 6 12
2 | Anendiwus lddasnda 48 36 48 48 36 48
3 | Fuvsaulddunuiein - - - 6 6 6
IuunIginsIunaaanangns
o , 48 48 72 48 48 72
lsidaenin
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3.1.3 518799

3.1.3.1 lasea¥andngns uny 1.1

IUUNILANTIUNADANANGAT 48 viiaenn
a a 4 [ a

n. gunwus 48 iein
256695  ANeNTnus 1 wau 1.1 6 Vienin

Dissertation 1, Type 1.1

256696  ANYITWUS 2 W 1.1 6 efn
Dissertation 2, Type 1.1

256697  ANYITUNUS 3 W 1.1 9 Mihefn
Dissertation 3, Type 1.1

256698  ANYIUNUS 4 Ly 1.1 9 e
Dissertation 4, Type 1.1

256699  ANYIUNUS 5 tau 1.1 9 e
Dissertation 5, Type 1.1

256791  ANYITWUS 6 W 1.1 9 e

Dissertation 6, Type 1.1

9. Fyrvsauldtunulein 6 WUBNA
256611  suilguisidedugamniundl 3(3-0-6)

Advanced Research Methodology in Chemistry

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
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3.1.3.2 19T 9aANgAT Wy 2.1

IuuniieinsIunaaanangns

. 971US1873%1 (course work)

1. Y1U9AU
256661

256663

2. Ay@an

winnssumaail
Innovation in Chemistry
nsamuuazanuiluduszneunisdmsuined

Investment and Entrepreneuship for Chemists

lsitaendn

48 wuenn
12 wiena
6 wuenA
3(2-2-5)

3(2-2-5)

6 uENA

an = a 1 @V v v < gl =
‘I.Jﬁﬁlﬂ']il'ﬁﬂLaaﬂiﬂﬁl’)ﬂ]'ﬁﬂﬂﬂq&lﬂﬂlﬂ meldanuiurauese11sdnuine

Ingdwus
nguARBUNIE
256621  LALUDINARAMNSTTUYA
Natural Products Chemistry
256623 nalnUffenaiiBuridiugs
Advanced Organic Reaction Mechanisms
256624 ﬁ“ﬁamu‘i%’a%y’uqqmaLﬂﬁéu‘m‘%é
Advanced Research Topics in Organic Chemistry
256662  LATINAIIU
Energy Chemistry
nguAliatiunsy
256633  gunsallasiedesdlesziuluana
Molecular Devices and Machines
256634 \AlvesInnguLen
Chemistry of F-block Elements
256635  watan9Ssdenddunsvaisusznaveliunig
X-ray Techniques for Inorganic Compounds
256636 dpuidetugamaediofdunid
Advanced Research Topics in Inorganic Chemistry
GHIGHEATERE
256641  vigeawsawudanlasalny

Fluorescence Spectroscopy

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)



.
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256642  allTaEndve DI
Physical Chemistry of Solids
256644  ANTILATIZALATIASUTIATUIN
Computational Structure Analysis
NguATAATIEN
256651  piATIERdaUssendd iUty
Applied Analytical Chemistry for Research
256654  \afAwIndeunasn1slinzitaiiv
Environmental Chemistry and Pollutant Analysis
256655 ﬁasﬁamu‘i%’a%y’uqqmaLﬂﬁ%mmsﬁ
Advanced Research Topics in Analytical Chemistry
NHULANYAFINNTIN
277622 Janmoulndn
Composite Materials
277652 WandwoAmeitugs
Advanced Polymer Physics
277653 ﬁasﬁamu‘i%’a%y’uqqmawaamai‘
Advanced Research Topics in Polymer
Ingtwus
256792  ANgITWUS 1 WAy 2.1
Dissertation 1, Type 2.1
256793 ANYITNUS 2 W 2.1
Dissertation 2, Type 2.1
256794  ANYITNUS 3 W 2.1
Dissertation 3, Type 2.1
256795  ANYITUNUS 4 Wy 2.1
Dissertation 4, Type 2.1
256796  ANYIANUS 5 UK 2.1

Dissertation 5, Type 2.1

3(3-0-6)

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(2-2-5)

36 AUWAR

3 BUIAR

6 BUILAR

9 UUIAR

9 UUIAH

9 UUIAR
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A. Avrvsauldtundiein 6 WU2NA
256611  seiguinideduganiaundl 3(3-0-6)

Advanced Research Methodology in Chemistry

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

3.1.3.3 1S9 NNANGAT UK 2.2

IWUNILAN  TIUARANANEAT 72 BU28nA
. 97U583%1 (course work) 24 BU28nA
1. A1U9AU 12 %u2enn

256552  MsiAswilassassuazautRniaadl 3(2-2-5)

Structural and Chemical Property Analysis

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

256661  WINNTIUNILAL 3(2-2-5)
Innovation in Chemistry

256663 msawmuuazanuiludusznounmsdmiuiined 3(2-2-5)

Investment and Entrepreneuship for Chemists

2. 19N lsivfaendn 12 viqefin
fnaunsadeneusiedvianngulantd ameldanaiiuveuveseiaisdd

Usnenimeniinus (aedaaudanainnguivy 2566xx w3a 2776xx kLitiaendn 6 wilefin)

QGHIGHGINTEH]

256522  \aDUVSOLdWANE 3(2-2-5)
Physical Organic Chemistry

256524  WARAMYISTIUTIALALNITAUATIEH 3(2-2-5)
Natural Products and Synthesis

256528  n1sUszenaldlansunsudduwasaisauiseanis  3(2-2-5)
Fannludunsddunsizn

256529  \AfiTIBunsY 3(2-2-5)

Bioorganic Chemistry



256571 whtelagiumaniidunsd
Current Topics in Organic Chemistry
256572 \nfleyyadasyiugevesansUsznaudunidiad
Advanced Free Radical Chemistry in
Organic Compounds
256574  MISAUATIZAUUUDANNINT
Asymmetric Synthesis
256575  N1T99NLUULALHAILIEN
Drug Design and Development
256576  ansdunsdlutinuseinTunazenavnssuranvelseing
Organic Compound in Everyday Life and Thailand’s
Main Industry
256621  LATUOINAAANISIINYIR
Natural Products Chemistry
256623 nalnufiSeuediburidtugs
Advanced Organic Reaction Mechanisms
256624 vhdpsmiAfetugimnaaiidunis
Advanced Research Topics in Organic Chemistry
256662  LANWAIIIU
Energy Chemistry
nguiAlietiunsy
256533 IpdllaoasAudulaznisnienanyal
Coordination Chemistry and Identification
256538 htelagtumuniieliunid
Current Topics in Inorganic Chemistry
256539 N1IANEAMNLTALLLANA
Molecular Imaging
256633  guUnsnluazielosdioszduluiana
Molecular Devices and Machines
256634 1AHYDIEIANGULON
Chemistry of F-block Elements
256635  wAlAnNessdengdnivansusznovatiunsy
X-ray Techniques for Inorganic Compounds
256636  vhdprmAfedugimanaiiofiunid

22

Advanced Research Topics in Inorganic Chemistry

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)

3(2-2-5)
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nauANLgINENnd
256543 ailmpuiuuazlassaialiana
Quantum Chemistry and Molecular Structure
256544 guvnamAnsiAll
Chemical Thermodynamics
256545  QaunaA@nsiadl
Chemical Kinetics
256548 WhtelagUumaniiBeiand
Current Topics in Physical Chemistry
256549 Lﬂﬁmamm%mm%y’uq&
Advanced Physical Photochemistry
256562 uluwmaluladuagnisussendldiuianmans
Nanotechnology and Material Science Applications
256641  vigeaisalwud awnlasalny
Fluorescence Spectroscopy
256642 aildisHandvosveds
Physical Chemistry of Solids
256644  MTIATIZALATIATILTIAIUINY
Computational Structure Analysis
nguATAATIEN
256554 LATALATIE LTI
Electroanalytical Chemistry
256556 \edpsilomamadinaiUnlnsalntidugs
Advanced Instrumentation for Spectroscopy
Techniques
256557  ANANTSASENLAZNNSLENATSFIBg1Lfien1TIAen
NP3l
Sample Preparations and Separation Techniques for
Chemical Analysis
256558 Tasanlnna g
Advanced Chromatography
256581  WNUOARATININLATIAATIZH
Selected Topics in Analytical Chemistry
256582 \affiAsevinedananden

Environmental Analytical Chemistry

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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256585  @fpdusuLATIATIZ
Statistics for Analytical Chemistry
256586 LAluASNGA mTUNMTIiATIERteyava1uiIuys
Chemometrics for Multivariate Data Analysis
256651  AIAARTIEIBIUTEENAd T UL
Applied Analytical Chemistry for Research
256654  \afiAwuandeuuazn1siinszsinadiv
Environmental Chemistry and Pollutant Analysis
256655  vhdpemiAfetugimaniiianes
Advanced Research Topics in Analytical Chemistry
nguLAignEMNTIY
277517 whtelagiumaniignanvingsy
Current Topics in Industrial Chemistry
277521  W@indaa urIoILle
Solid State of Ceramics
277522 nIEUIUNSHANTIANE
Ceramic Production Process
277531 anlane
Metallic Materials
277532 lpssaisasinesiulawnindvesianians
Structure and Thermodynamics of Metallic Materials
277543 Msden1svendeavanuasadiemaailugaaivingsy
Waste and Safety Management of Chemicals in
Industry
277551  dduvidveswediues
Organic Chemistry of Polymer
277552 Wandweodwmos
Polymer Physics
277553 wialuladnsvuiunstugUnandasinodiues
Polymer Processing Technology
277554 waluladenq
Rubber Technology
277555 weodluesHaulayianelsenau

Polymer Blends and Composites

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)

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)



277556

277561

277562

277571

277572

277622

277652

277653

9. Ingrdnwus

256891

256892

256893

256894

256895

256896

25

msfuaszinoaeitugs

Advanced Polymer Synthesis
geamnsutlnsideuuarUlnsiadl
Petroleum and Petrochemical Industry
FselfNseuansruIUNSIIUA5en
Catalyst and Catalytic Processes
TARTINMN

Biomaterials

wluwmalulag

Nanotechnology

Tanpoulndn

Composite Material
TAndnediuoiiugs

Advanced Polymer Physics
shienuAtedugimmediues

Advanced Research Topics in Polymer

WNPANUS 1wy 2.2
Dissertation 1, Type 2.2
WNYINUS 2 uu 2.2
Dissertation 2, Type 2.2
WTINUG 3 WY 2.2
Dissertation 3, Type 2.2
WTINUS 4 Uy 2.2
Dissertation 4, Type 2.2
WNYINUS 5wy 2.2
Dissertation 5, Type 2.2
WNYINUS 6 Uy 2.2

Dissertation 6, Type 2.2

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

48 ¥i28nn

6 NUIWAR

6 VUIWAR

9 BUILAR

9 BUILAR

9 NUIYAR

9 NUIAR
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a. AUsauldduniaein
256611 suDeuiFidetugimand
Advanced Research Methodology in Chemistry
256691  duuun 1
Seminar 1
256692  duuun 2
Seminar 2
256693 duuun 3

Seminar 3

6 u8nA
3(3-0-6)

1(0-2-1)

1(0-2-1)

1(0-2-1)
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3.1.4 WAUNISANYI

3.1.4.1 WAUNISANYILAY 1.1

Yuln 1
= ¥
nAnsAneAY
256611 sutleuTsifetuaamandl (Widumiein) 3(3-0-6)

Advanced Research Methodology in Chemistry
(Non-credit)

256691 duwwn 1 (laitdundaeiin) 1(0-2-1)
Seminar 1 (Non-credit)

256695  ANYIHANUS 1 wwu 1.1 6 e

Dissertation 1, Type 1.1

374 6 uEnAn
U 1
A sAneIUane
256696  ANYITNUS 2 W 1.1 6 Miaunn
Dissertation 2, Type 1.1
374 6 wulEAn
U7 2
AANISANYIAU
256692  duuw 2 (lddumiein) 1(0-2-1)
Seminar 2 (Non-credit)
256697  ANYITNUS 3 wWu 1.1 9 iawnn
Dissertation 3, Type 1.1
59 9 wulEAn
U7 2
aamsAne1Uane
256698  ANYITINUS 4 wwu 1.1 9 iawnn

Dissertation 4, Type 1.1
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7 3
AANISANEIAU
256693 duuun 3 (Lidunieiin)
Seminar 3 (Non-credit)
256699  ANYIANUS 5 wwu 1.1
Dissertation 5, Type 1.1
394
7 3
aansAnEUane
256791  ANGITUNUS 6 iu 1.1
Dissertation 6, Type 1.1
39

1(0-2-1)

9 NUILAR

9 yuENA

9 BUILAR

9 YuENA
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3.1.4.2 WNUNITANWILHY 2.1

256611

256661

256663

256691

XXXXXX

XXXAKXX

256792

256692

256793

FUUN 1

= v
AIANTIIANWYINU

sz lauisidetugamand (Widumiefn)

Advanced Research Methodology in Chemistry

(Non-credit)
YINNTTUNILAL

Innovation in Chemistry
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aansAneUane
256794  ANYIANUS 3 W 2.1 9 e
Dissertation 3, Type 2.1
374 9 wulEAn
7 3
AANISANYIAU
256693 duuun 3 (liduniieie) 1(0-2-1)
Seminar 3 (Non-credit)
256795  ANGITUNUS 4 Lau 2.1 9 mehn
Dissertation 4, Type 2.1
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256796  ANGIUNUS 5 LuU 2.1 9 miehn

Dissertation 5, Type 2.1

59 9 YuENA
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3.1.4.3 WHUNITANWYILLHY 2.2

17 ]

YUV
AANISANEIAY

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

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

256611 selouisidetugemand (aitumisefin) 3(3-0-6)
Advanced Research Methodology in Chemistry
(Non-credit)

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

256691 dunun 1 (latdumiieia) 1(0-2-1)

Seminar 1 (Non-credit)
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T 1
aansAneUane

XXXXXX  Jwuden 3(X-X-X)
Elective Course
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Elective Course
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Elective Course

59 12 wi2enn
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Innovation in Chemistry
duuun 2 (lidunmeiin)
Seminar 2 (Non-credit)
WOINUG 1 UHY 2.2
Dissertation 1, Type 2.2

374

U7 2
aansAneUane
WGITNUG 2 WY 2.2
Dissertation 2, Type 2.2

374

7 3
ANANSANENIAUY
dunun 3 (laidumiein)
Seminar 3 (Non-credit)
MGTNUG 3 WY 2.2
Dissertation 3, Type 2.2
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Dissertation 4, Type 2.2

374

3(2-2-5)

1(0-2-1)

6 NUILAR

9 yuENA

6 NUILAR

6 ®UWNR

1(0-2-1)

9 BUILAR

9 UWAA

9 BUILAR

9 KUWAA



33

7 4
AANISANEIAU
256895  ANYINUS 5 WU 2.2
Dissertation 5, Type 2.2

EXEY
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256896  ANETINUS 6 uNU 2.2
Dissertation 6, Type 2.2

3
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9 YuENA
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3.1.5 ANSUIYSI8IYN
256522  LALBUNSOTANENA 3(2-2-5)
Physical Organic Chemistry

v

wiuszindl nquiluaganiessdva sazBoniinfuufizemedunid
wilkarnalnnisiinu)isen anuduiusvesiasadrsduaudeshilunns
AaUfisen vsnavesivharaeuazdvinaveslelelny UfATeunuiuuuiing
Ledldn Yfasennmsidniuulngs Ujasensinde Uisenneslendn Uiseves
oyyadasy UfiTeiliuas

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

aada £ 4

N3 UUNUTELANANTHAN AUNFTTURRIUIDTIALATIZY NI15aR
NsuenkaznsIliusgnsingldisnsuuudafuwazmatiaiviuais N1snsiaaey
lassaialagldiznisuvudaiukasinaanisaninsaladvugs Msussyndly
UfnseneiiBuvsduuulmilunsdansnzvindndueisssued Msfnwiaudunus
Ya3lAsIasanunIseengnswasn1sUTulTilasasansaiivasasndgnsnig
a
YINWUNNUTZLAN

Classification of natural compounds based on biosynthetic
pathways, extraction, isolation, and purification using traditional methods and
cutting-edge techniques; structural elucidation by classical chemical methods
and advanced spectroscopic techniques; application of modern organic

reactions in natural product synthesis; study of structure-activity relationship;

chemical modifications of selected classes of biologically active molecules
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256528  nisUszendldlaveunsuddusasisauisomedinmly  3(2-2-5)

[

dunIdduasien
Applications of Transition Metals and Biocatalysts in
Organic Synthesis
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n1sldlansunsuddu waznisisesufisenaiilnenalnniedininly
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fun3ddunszit Ineiduujisenisldaisuszneudedouveslansunsudtudy
Azazdas waviouledwSuduiismsdinmlaodunisniaueuleiitaznisi
AU AsemeTInm lunisadraiuseseniteaisuauiuatsuey Ujasen
panTadu Iantu nsussendldlunisepamnssuelduasisn

Uses of transition metals and catalysis of chemical reactions by
biological mechanisms with emphasis on reactions using transition-metal
complexes as catalysts and enzymes as biocatalysts; enzyme immobilization

for formation of carbon-carbon bonds; oxidations-reductions; their

applications in industrial chemical synthesis

256529  \ALITIBUNIY 3(2-2-5)

Bioorganic Chemistry

unnfeafuaidadunid lassadiwesiidulenazensifuie n1s
Fuaszvimaeivesiandlolndinulusssumd msduasginsdininuesiang
Tolnafinulusssund n1sduasiziniuaivesiaailolnaifinisusuiuaey
lassa$ns nalnnisifaiusslamaudseninsdiduenariuanavuindniasnisiie
WSINITYIUUUUOU-TALAUA SenINSlUSAuAUTIAGDn LoBin N1591809RILBIVDIA
DUl NSUARIERNYBIBY NsrUIUNSFUATIwAlUsAuluT9ne LLaszﬁﬂsms]ﬁ
Ussenaldiuihaalelnalazinaadu weda wulvanazlusiu lassadsauiifves
wlnd msdaessimulnduuigaiavesuds uninfeafudunsidenves
Ina-lusay

Introduction to bioorganic chemistry; structure of DNA and RNA,;
chemical syntheses of natural nucleotides; biosynthesis of natural
nucleotides; chemical syntheses of modified nucleotides; covalent bonding
of DNA and small molecules; noncovalent interactions of proteins and nucleic
aicds; DNA replication; gene expression; protein synthesis process; techniques
applied to nucleotide and nucleic acid; peptides and proteins; three-
dimension structure of peptide; solid phase peptide synthesis; introduction

to peptide-protein interactions
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256533  LpdllAoosAludulaznIsuiendnual 3(2-2-5)
Coordination Chemistry and Identification
nguivosiusyluansusenoulaoesfiutu Nguauiunan nguless
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Uvialuiana aweslowndl saunamansuazguunamans nalnwasufiseiniaad
aflun3dursviia wnillaeasAluturedarstiluana nMsviendnvalnieiapdes
wuntuAnslsuuudauningalnd Sidnaseuatuisiowuud dunsusaauninsalnd
lgmdnliaunuuysuazimainisdiond

Theories of bonding in coordination compounds; crystal field
theory; molecular orbital theory; stereochemistry; kinetics and
thermodynamics; inorganic reactions and mechanisms; coordination
chemistry of biomolecules; identification of inorganic compounds using

nuclear magnetic resonance spectroscopy, electron spin resonance, infrared

spectroscopy, cyclic voltammetry, and X-ray techniques

256538 vhdelagUumaaiiotiunie 3(2-2-5)
Current Topics in Inorganic Chemistry
[ 4 a 1 ¥ = a a 6 66
nsduaTvikazinatialyg 9 neaueiielunid n1susvandldy
ANuATIvTveswidelulaqiu
New syntheses and techniques in inorganic chemistry; applications;

advancement of updated research

256539 N1IAEAMLTNLILANA 3(2-2-5)

Molecular Imaging

aAUTBmaTian e MU sunSwag e venead
(WBusle A7 wail 897 Wasedisawud dansiwna) lnawiunsdauasziuas
NIAEUYBIALTARTOIRIUN lumATAFIY 9

Discussion of imaging techniques in medicinal use and cell biology
research (MRI, PET, SPECT, Fluorescence, Ultrasound) with emphasis on the

synthesis and testing of properties of probes for the various imaging modalities
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256543 pdimauRukazlasiassluanag 3(2-2-5)
Quantum Chemistry and Molecular Structure
nasansmoufuiiuguveaiineudu danafleweisines flefdu

lownu Avlowny wazaunisduvedlesiaaeily 1A nsiedeuiivuuesluda

Luuddayuveslalasiauenon Ismemaiutulagisiesiety Baansauaty

wazlpssasseznonvesdidey lnssasaediaalnsiaveduanalalasiau
Basic quantum mechanics as a foundation for quantum chemistry;

postulate operators; Eigenfunctions, Eigenvalues, and Schrodinger wave
equations; one-dimensional problems including harmonic oscillator; angular
momentum of hydrogen atom; perturbation and variation methods; electron

spin, and helium atom structure; electronic structure of hydrogen molecule

256544 guvnarAnLAL 3(2-2-5)

Chemical Thermodynamics

gruvmamansuuvaty gavnamanildeada ulnsd uagngied 3
mMsfuInme awnlnsalnd Fafedestufine aunaiadl uaveudle

Classical thermodynamics; statistical thermodynamics; entropy
and the third law; statistical- spectroscopic calculation of thermodynamic

function of gases; chemical equilibria and vapor pressure

256545  qaunaAId@nsLALl 3(2-2-5)
Chemical Kinetics
wiaaunamansluszuuieniusvesveunaiuagfing UfAseiugu

UFA3engnle wazUfiFenuudu sninsifnufisenlussuuiiswus
Chemical kinetics in homogeneous liquid and gaseous systems;

elementary reactions; chain reactions, and other reactions, reaction rates in

heterogeneous systems

256548 vhtelagUumaailigeia@nd 3(2-2-5)
Current Topics in Physical Chemistry
wmafla w3esdle warisnslesedilval @ meduedBaiand saud

nslUusEgndld wazmseenuuuIBmsiesgiiiieltlunside
Current techniques, instruments and methods in physical

chemistry including applications and method development for research
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256549 mﬁmamw@umﬁﬁzugq 3(2-2-5)
Advanced Physical Photochemistry
nannisganauuasgd/Adilanazlilagliwairudaiuninsalal

nszvaunstemdsnuveduanaluaniiznssdu Snuurnisnduganneiiudie

NSANBUATLUUANN 9 HaBInsiAadNlYLes/ABnTnandransesuIUNTANBLES

NATBIAIVINALANYADNTEUIUNITANBIEAS UANNITHASINATANITIANITAIELAILUY

anmeasiinazuuuiutune matsegndldlilmgliuamudalninsalnPunuide

fugeiiRendestuluianavesansedunis a1sunds uasnediues

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

involving inorganic molecules, organic molecules and polymers

256552  mTiAsznlasiasnazaudRninil 3(2-2-5)

Structural and Chemical Property Analysis

wadiadng 9 Malunsinneilassaiomunduagautfvesans wu
Tuades uunwinislowuud wuaanlnswes vgesisawudaninsalnd nns
Anszigemaiansideiuuuarnsnszidwesdiinduazionseu n1slAsIE
asfUsEnoukarm i eilussduiuindemaiingaiinsiet wu aalnsalnd
LUUNTZAENGNIU 9aNTIAUBLANATOULUUADINTIA KAZEDINIUTANTIAULTS
REIZ0H

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
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256554 1ATALATIZRLTlHN 3(2-2-5)

Electroanalytical Chemistry

nuitugmaaiiiasgnidsii wu nnuilewss luledumes
ABUANLALIAT BlaAlnInT1Auns Aasuues Inalsns il Launuussiaziouile
T3 wazmsusegndldludiusing 9 wu inwnsaans danaden addninen
9INT QAFVNTTULALLATYINEN s

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

and pharmaceutical applications

256556 iaseslamunailnaiuninsalntuge 3(2-2-5)

Advanced Instrumentation for Spectroscopy

Techniques

9 & e v A A o |
nann1stugeazn1sUTzendldinasontvaiunlnsalnlsng 9 wu
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wazdudaiindAniianarauieznoniindlatuaiunlngiund dudanddniiia
waraun-uuaaUnInslues wazn1sussendly

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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256557 wiAlANSWRELLAzNISHENaTSHIeE s ion e 3(2-2-5)

N9LAl

Sample Preparations and Separation Techniques

for Chemical Analysis

‘ViffﬂﬂﬂiLLﬁBﬂ’lﬁUi%Qﬂm%%uQQ‘UaﬂLVIF’]ﬁﬂﬂ’liLG]%EJ@JLLazmiLLEJﬂa’li
Freg19 wadian1sgesansdunisuazeiiunid n1swieudiegaiiemaluladi
uasiolay nedadansient waglilasnn nswenaisiiaulasenainaisdiegig
Wy myanameaveuaiazilavesnds msainszavlulas waznisaineie
wallagUieinsineangsn

Principles and advanced applications of sample pretreatment, and
separation techniques; digestion techniques for organic and inorganic
substances; modern sample preparation by ultrasound and microwave
techniques; sample separation techniques such as liquid and solid phase

extraction, microextraction and supercritical fluid extraction

256558 lasulnnaildugs 3(2-2-5)
Advanced Chromatography
pdnnsuaznsUszgndldinaianislasininnsfidugs wu dalales

unns 1 wndagdulasuilnns i lessulasuilnns i wialasuilnns il

amialasunlnnsil-uuaanlnswed wialasunlnnsfl-wuaalninsuns guiles

AsAneavlgdalasinlnns il waz uauUaan3dianlnslvada
Principles and applications of advanced chromatography

techniques such as liquid chromatography, exclusion chromatography, ion

chromatography, gas chromatography, liquid chromatography-mass
spectrometry, gas chromatography-mass spectrometry, supercritical fluid

chromatography and capillary electrophoresis
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256562 wiluweluladuaznsussyndldiuianeans 3(2-2-5)
Nanotechnology and Material Science Applications
wniivesansuszneviiilassairessiuulu Jadeuarmandoniaguily

Tngl#38vanil nsmsramdnvaziony uagnmsuszndvesluianadiilassaing

WUUANS 9 WY aunAtuseAuunly fassisenseauunly
Chemistry of compounds with nano-scale structures; chemical

strategy and factors for preparation of nanomaterials; characterizations and

chemical applications of molecular architectural such as nanoparticles,

nanocatalyst

256564  WATANITAIENTOLEUDNUITEAUATY 3(2-2-5)
Techniques in Original Research Proposal Preparation
nsfuaiuarnsinTginuitemmaniinun fMeganuidelunng

Uszgnaltlumsgramnssy msdannyiniidsduatumaniluidedauls ms

AndiaueuITeaualuidduInig kagn1syYsann1sinAuesraNusAurIenIs

dnaueanuilvilaeg1asiassa
Searching and analyzing previous research in chemistry; examples

of research in industrial applications; original research proposal development
in interested chemistry topics; practicing presentation of original academic
research and integration with current knowledge or new knowledge presented

creatively

256571 whtelaqiumaniidunsd 3(2-2-5)

Current Topics in Organic Chemistry

Tdefiviuaienaafidunid lnaiunisduaiiAnuinssuiunisuas
Auismtanalulagan 9 inussenaldivnuide

Recent topics in field of organic chemistry with an emphasis on
novel procedures and knowledge including technology for research

application
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256572 infloyuadasyiugevesansusznauduvidiad 3(2-2-5)
Advanced Free Radical Chemistry in Organic Compounds
nseAueifeItueyyadasy aruatiosvesoyyadasy autAng

mMeamuazynaniiveseyyadasy Maudsuvemyilaidy UiAsenseduuasves

luanawsffa nssarduesluanausida N1staenisluluianavesushing way

UfRzemsiiusgninslianansica
Discussion of free radicals, their stabilities, physical and chemical

properties of radicals; functional group conversion; radical coupling reactions;

radical reduction; intramolecular radical cyclization; and intermolecular radical

addition reactions

256574  ANTEAATISRLUUDALLINT 3(2-2-5)

Asymmetric Synthesis

awmeslaniivasansusznaunsueu eaulInsvesluana Ujisennis
FUATIZRUUVIADNATTALADILD LAZAMNTUNIZIANZWAINDI LD NTAUATIZRLUY
pauNInslagdLsaufiselaneuavarsusenaudunid Uasein1sUniuaznis
AuALawmesle Mifnwufiseeauunslaglduuudiaes

Stereochemistry of organic compounds; asymmetry of molecules;
stereoselective and stereospecific syntheses; catalytic asymmetric synthesis
using by metal and organic compounds; stereocontrol and ring formation;

study of asymmetric synthesis model

256575  NNT90NLUULASHRIUIEN 3(2-2-5)
Drug Design and Development

[y |

nsEUIUMIAUNURAERALNEn vyilaituiiddrydentsoengnsvesdn
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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
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256576  a1spunIdluinuszdniukazeasavnssunanveslseing  3(2-2-5)
Organic Compound in Everyday Life and Thailand’s
Main Industry
Tasaatia wihil waznsuszgndldansdunidludinussdriunasly
gRavNITUNANYeIUTEINA AN 1adinsinees wilvesayulng wasunauny 1
119015 LAdivneen wazadiAenfuedesdons ludunside famwavuinnssy
Structure, function, and application of organic compounds in
everyday life and Thailand’s main industry as agricultural chemistry, chemistry
of herbs, renewable energy, food chemistry, medicinal chemistry, and cosmetic

chemistry in aspect of innovative research and development

256581  MUOARNATININLALILATIZY 3(2-2-5)
Selected Topics in Analytical Chemistry
a a = Y ada a 0 a v L 4 =
nsefUIeEanlaetuIsnistazuuAnlunisinideluiivenisail
ApszRaniznsiaziiaula
Methodology and research discussion of selected and interesting

topics in field of analytical chemistry

256582  aifaneinisdandey 3(2-2-5)
Environmental Analytical Chemistry
Funeuiliisadesiunsiaseinisdunndey nsuaslgm nSLAY

M9819 N15IEINTE N19M3BNAIBE19 N1TILATIEY NMTUTEIIUTeYA N1T8BUIUNA

M39IBUNE 3531035 warngsudeu Msdusesnann msdnesia 9 luma
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AsI9ATiLarUsedluanussdannden uafiunisenid 1 waziu Inoende

wmefiauazipiosdioniaaiiingz
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, methods and
instruments; environmental analysis and assessment for air, water and soil

pollutions by instrumental analytical techniques
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256585  @ffdnsuLAiATIZn 3(2-2-5)
Statistics for Analytical Chemistry
anNIIeadakazn1sUIsNsadAuUsrendldlueiitiasen lunis

udeya n1sUszdliuna nsdindula nsmvanamnIn NsveaeulsdAyn1eeda

nsnaaeuANugINIY N1SIElUTUNTY SPSS Neadi n1sdanisteyalaeldlusunsy
ffuasie M3a1eansmamIgIu Nsnnnesuaranduiug

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 up-to-date programs; calibration methods; regression and

correlation

256586  \alussngdmiunsiiaTgideyananefins 3(2-2-5)
Chemometrics for Multivariate Data Analysis

4 1

wlinsnddmsunsiiesgiveyanateiinuslunitiagent Wi n1s
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foyaiadl dmnududou mevinneauifmanivuumateduls nmsduundssam
fae1e kagnsussynaly

Chemometrics for multivariate data analysis in analytical chemistry
such as experimental design and optimization; exploratory data analysis for
complicated chemical data; multivariate calibration; classification and
applications
256611 auduuiBiedugamand 3(3-0-6)

Advanced Research Methodology in Chemistry

124 ¥

1‘7i3J1LLazmmﬁﬂﬁz:y,maa{]zymmu‘ié’wwmﬁ%’uqa n1sauAudeya
MATEIINFITEYaITY NsFUALTELAAVEURSWALERANTURT NTaTauAUNg
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TugUuuusine wagnsadrauumdlnddmiunsiderosennifomaniitugs

Rational and problems in advanced chemistry; literature reviews
and searching from research data bases, patent and petty patent searching;
creating a specific plan for conducting research; collection and interpretation

of data; various types of statistical analysis; new tangents for further research

in advanced chemistry
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256621  \ANUDINANSUTETTUYIA 3(2-2-5)
Natural Products Chemistry
mMsUszgndltinaiiansinsginazmaiannoufiamesiuariely

NTAUNUAIINARANITTINIF LAuAnveIUszansamlunsdiaszilaznis

muaNaneslelunsiiaeiluu TN sasNAn A siss T ATTTAssai 9Ty

wardignimedanim Inernisiamiuasfianenisidelueuianvesudiuad

NANATFTTUYA
Application of modern analytical and computational techniques in

natural products discovery; concepts of synthetic efficiency and stereocontrol

in total synthesis of natural products with structural complexity and biological
activity; recent advances and future research directions in the field of natural
product chemistry

256623 nalnufiSenaiiBuvidiugs 3(2-2-5)
Advanced Organic Reaction Mechanisms

anNIseulauanalnesufizenaldunsdviinmng 6] ngufiug i
ludnisAinuludanalnuesuiser nmseenwuunsveasduazisiigatnalnves

UiAzen Yeduidelassaduiinadeninuieslivesdfisen uagidedu 9 Aldly

nsenw e liidlanalnuesufizen
Principles of writing various proposed 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 affecting reaction rates, other recent topics for understanding

the reaction mechanisms

256624 ﬁa%’amu‘i%’a%ugwwLﬂﬁﬁuﬁé 3(2-2-5)
Advanced Research Topics in Organic Chemistry
WdesuiTedvuaielunuisowuinimiauaddunid nszuiunis

dungiugaimaaidunid nssuiunmsdieneianiene uagnmaUszgndlidugs

NLALIDUNTE
Frontier research topics in organic chemistry; advanced methods in

organic syntheses; special characterization protocols; advanced applications in

organic chemistry
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256633 gunsniuaziAdesilesziuluiana 3(2-2-5)
Molecular Devices and Machines
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Supramolecular chemistry and nanomaterials; general concepts
recarding devices at the molecular level; principles of electron and energy

transfer in molecule; related techniques, advancement of current research

256634 1AHYDIEIANAULN 3(2-2-5)
Chemistry of F-block Elements
nsduATIEyt YRS wazaudiniueiivossignaguen

Synthesis, reactions and chemical properties of f-block elements

256635  WMANANINSIALNTANSUANSUTENOUBRUNIE 3(2-2-5)
X-ray Techniques for Inorganic Compounds
a -dy v a 4 =l v 6 4
watlan1sideaiuusediend nsganaussdiend uavngesisalvudves
93N WANRULATNTBUMLNEIVRINUSIALDND
X-ray diffraction, X-ray absorption and X-ray fluorescence

techniques; synchrotron light related to X-rays

256636 ﬁaﬁﬂ'm’m‘i%’a%quwmﬁaﬁw?é 3(2-2-5)
Advanced Research Topics in Inorganic Chemistry
n1seeNkUUkaTdNATIERIanTuNIE vann1sviukaynsUssend 14

Tanoduniddmiuluianaain Yagivih uayTaniildsmannnany
Design and synthesis of inorganic materials; principles and

applications of inorganic materials as smart, advanced and multi-functional

materials
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256641 vigeaisalyus alnlnsalnd 3(3-0-6)

Fluorescence Spectroscopy
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Absorption of uv-visible light; energy transfer process of excited
molecules; characteristics of light emission; effects of excimer/exciplex

formation on emission process; effects solvent on emission; principle and

technique of steady spectroscopy in advanced researches

256642  WAIITAANAUDIVDILT 3(3-0-6)
Physical Chemistry of Solids
AsuAideNAnduaziativaadunlduselosdlunisiasienlasasng
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Application of physical chemistry and solid state chemistry to
structure and properties of solids as used in solid state devices, ceramics, and

metallurgy; use of equilibrium and free energy of heterogeneous systems

applied for solid state transformations

256644  NITIHATIENLATIETIATIAIUIN 3(3-0-6)
Computational Structure Analysis
nqufuarndnnisniaainiouiy wdnnisieafuisnisdiuanm

Tassaaidululsvesluiana Fnsldaeufinnoslusunsudifagy efuiam

Tassassidululsvedluanauazautisngg veduanaiu IR uay NMR
Principal and theoretical of quantum chemistry to calculate the

possible structure using the commercial computer software; the useful data

from the calculation could support the data form IR and NMR
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256651 1piAIenlalsrendd Uiy 3(2-2-5)
Applied Analytical Chemistry for Research
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Aspects of 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;
instrumentation development laboratory settings; experimental design and
optimization; use of statistics for analysis and treatment of data; quality

control and quality assurance of developed analytical technique including

application to analysis of real sample

256654 ipflANWIndeuLaENTIATIEiATY 3(2-2-5)
Environmental Chemistry and Pollutant Analysis
nsfnwasuaiemsaiivudeuludwandey Tau 1 ussernia
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Vudeu nsdifinwvesnisuuilouvesesuaivmand
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

256655 ﬁa%’mm‘i%’a%uqqmqmﬁ‘imiwﬁ 3(2-2-5)
Advanced Research Topics in Analytical Chemistry
nszvIuMsIdugemaniiesgd lnauidonuiteivuaiowes

nsuszendlfiadosflounsimafiadugaimaniiinsesilunisiide
Advanced research protocol in analytical chemistry emphasized on

current topics and applications of advanced instrumentations and techniques

in analytical chemistry research
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256661  WINNIIUNILAL
Innovation in Chemistry 3(2-2-5)
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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 sector

256662  LANNANIY 3(2-2-5)

Energy Chemistry
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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  nsasvusazAdulUsenaunsdmsulinedl 3(2-2-5)
Investment and Entrepreneuship for Chemists
UNUILAENTIUUNUTEIANVDIGTNT AIUMINY JULUY LAV BB
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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 1(0-2-1)
Seminar 1
miﬁ%auaL.LazaﬁﬂiwmamuiﬁawLﬂﬁLﬁaﬁﬂﬂﬁmsﬁﬂwﬁ%mqmﬁ
Presentation and discussion of research topics in chemistry field

with an emphasis on researching and criticizing knowledge from papers

256692 W 2 1(0-2-1)
Seminar 2
° a a A awv ) Y] 44' ¥
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Presentation and discussion on theory or recent topics in respective

branch of chemistry for increasing the experience for thesis

256693 duuun 3 1(0-2-1)
Seminar 3
° a a aw a A a Y v o v
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Inetnus
Presentation and discussion on theory and experiment of current

thesis



51

256695  INYIRWUS 1 Wi 1.1 6 MUIBNR
Dissertation 1, Type 1.1
AN®199AUSENBUINYILNUS AUATT NUNIULBNAITHAZINUIFEN
A v ° = f, v Y a a I
W89 MAUAUSLAULANE /P TDINGTNUS
Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

256696  ANeNNULS 2 Wiy 1.1 6 Wefn
Dissertation 2, Type 1.1
WaULeNaSRanIPINLARTIVE AR UM TINUS (Concept Paper)
wardminanisdungionansuaseddeRiieitos
Developing a concept paper and preparing a summary of literature

and related research synthesis

256697  Anendinus 3 wuu 1.1 9 enn
Dissertation 3, Type 1.1
[ = = aa a v [ o | a a s P ) 1
WAUILATBINBUAATNITINY ITIIATITIINGTNUS INeULEUDRD
AMENITUNIT
Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee

256698  ANgNNWUS 4 Luu 1.1 9 e
Dissertation 4, Type 1.1
Ausiusandeya Teauanufmiinednudresiansdivnm
W nus
Collecting data and reporting the progress of the thesis to the thesis

advisor

256699  INYIRNWUS 5 Wi 1.1 9 UUILNA
Dissertation 5, Type 1.1

Aasgiteya Javivinerinusatusie

Analyzing data and preparing a draft of the thesis
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256791 Anenfinug 6 wuu 1.1 9 nenn
Dissertation 6, Type 1.1
Faviinendnudanysainazunauidoiiied st ouniniainoe

du5ansanw
Preparing a full-text thesis and a research article in order to get

published according to the graduation criteria

256792  Anediwus 1 wau 2.1 3 nein
Dissertation 1, Type 2.1
Anwiesdusznauinerdnus Auasl numuenaIsLazuiITed
Aeades Avualszdiuland/ftoinerinus
Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

256793  ANeINUS 2 wku 2.1 6 uIwAn
Dissertation 2, Type 2.1
WALLBNAITHANIAUANTIVEBAREIAUINENLS wazdninanis

Fuarzienansuazuddeiineades
Developing a concept paper and preparing the summary of

literature and related research synthesis

256794  Aneinus 3 wau 2.1 9 Muwhin
Dissertation 3, Type 2.1
Wannasesdlionariinigive davilasedverinus Wevnausse
ALENITUANT
Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee

256795  INYIRNUS 4 Wi 2.1 9 UUILNA
Dissertation 4, Type 2.1
Lﬁmwi’m%’a;ﬂa AaTziveya Javiinerinusatusie

Collecting data; analyzing data; and preparing a draft of the thesis
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256796  ANefnugs 5 wuu 2.1 9 nenn
Dissertation 5, Type 2.1
JpsiinendnusatuauysaitarunanddoiieAfiusinounsaannasi
du5ansanw
Preparing the full-text thesis and research an article in order to get

published according to the graduation criteria

256891  ANeINUS 1 UK 2.2 6 MUBAR
Dissertation 1, Type 2.2
Anwiesdusznauinerdnus Auasl numuenaIsLazuiITed
Aeades Avualszdiuland/ftoinerinus
Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

256892  ANYINUS 2 WHU 2.2 6 uIwAn
Dissertation 2, Type 2.2
WawenasuansruAnsIvanieafuInenfinug (Concept Paper)

wadnvimansdaaszienaisiazuideiiieades
Developing a concept paper and preparing a summary of literature

and related research synthesis

256893  ANYIINUS 3 UK 2.2 9 Muwhin
Dissertation 3, Type 2.2
Wannasesdlionariinigive davilasedverinus Wevnausse
ALENITUANT
Developing research instruments and research methodology and

preparing a thesis proposal in order to present it to the committee

256894  ANYIINUS 4 LHU 2.2 9 Muwhn
Dissertation 4, Type 2.2
AuTIvTudeya 518971UAMLANT I Anusioe19156 7S nw
e TNUS
Collecting data and reporting the progress of the thesis to the thesis

advisor
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256895  ANYIUNUS 5 i 2.2 9 WYAn
Dissertation 5, Type 2.2
Aasiteya Javirinerinusatusie

Analyzing data and preparing a draft of the thesis

256896  ANETINUS 6 LHU 2.2 9 nenn
Dissertation 6, Type 2.2
JaviinerdnusatuanysaluarunmnaAdoiioffinsimeunsniuin i

du5ansanw

Preparing the full-text thesis and a research article in order to get

published according to the graduation criteria

277517 vhdelagtumaaiignainngsy 3(3-0-6)
Current Topics in Industrial Chemistry
Wdenuraulaniegaainnssuiall lneudenssuiunis n1sANAI
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Interesting topics in industrial chemistry emphasizing process;

research methodology; recent and modern processes; modification for

improvement in the field of industrial chemistry

277521 wsdndanugveauds 3(2-2-5)

Solid State of Ceramics

lassafamaadl lassainaniennuazganiavedssiing Anaudfnig
welulaunindves wiind navedlassadeiifideautinisniennvenesiind
Wy Awseu dildnnsellnd wuvdn uas 1@ena maduesgiesifinduiafiteusie
wiadasng 9 wiluesidnd nsussyndldauesdndludiusng q wu Wues
eain whenudeya iwaduaseniing

Crystal chemistry; microstructures and physical structures of
ceramics; thermodynamics of ceramics; roles of structure and composition in
influencing and controlling physical properties, for example, thermal, electrical,
magnetic, optical, mechanical; recent synthetic methods for special ceramics;
nanoceramics; application of ceramic materials, for instance in optical fibers;

data storage and solar cells
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277522 nIEUIUNINARGIINNS 3(2-2-5)

Ceramic Production Process
fngAuililunssuiunssangeavnssuesiind auaudfmaeiiaz
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Raw materials for industrial ceramic processing; chemical and
physical properties of raw materials; unit operations in processing technical
ceramics and effect of these operations on 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 anlang 3(2-2-5)

Metallic Materials

msvidelane lassasimeganavedanevae audivedansvas wata
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Metal castings; cast microstructure; properties of cast metals; metal
forming techniques; automotive materials; aerospace materials; architectural

and packaging materials

277532 lpssaskasineslulauniindvesianlave 3(3-0-6)
Structure and Thermodynamics of Metallic Materials
Tassasendnvesvesds Anuuansestulassaendnvesvesds auldh

nunavetlave nalnnsiibiudeusdulavsuaglangnay AuIh unuglma ns
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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
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277543 n1sdansvesdsuazanulasndeniuaiilugnaivnssy 3(2-2-5)
Waste and Safety Management of Chemicals in Industry
Ussinnuagunasiidaveadslugnamnssy madlnngimanaiiiienis

wenUszian Vidnkazindnrendenisanvesdedunsie Yssianvesindely
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AuAUUaensitluanavngsy
Types and resources of waste in industry; chemical analysis for

grouping treatment, and disposal; types of wastewater in industry; appropriate

technologies for wastewater treatment and disposal; recycling of waste and

materials for value added products; environmental and safety guideline; safety

management in industry

277551  1ANBUVIOUINDAINOT 3(2-2-5)
Organic Chemistry of Polymer
uminAgafuUssianuagnsdaasizvinediues nalnnisfaufazen
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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 corrdination
reaction; synthesis of functionalized polymer for preparing block and graft

copolymer
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277552 Wandwediues 3(2-2-5)

Polymer Physics
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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

277553 welulaBnssviunstusundnusinediues 3(2-2-5)

Polymer Processing Technology
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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
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277554  wialulagena 3(2-2-5)
Rubber Technology
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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

277555  weodlesHaukaziandeUseney 3(2-2-5)

Polymer Blends and Composites
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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
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277556 nsduaTiesinedeitugs 3(2-2-5)

Advanced Polymer Synthesis
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Synthesis of linear polymers; chemical reactions of saturated and
unsaturated polymers; degradation and stability of polymers; advanced polymer
synthesis techniques such as group transfer polymerization; ring-opening metathesis
polymerization; controlled radical polymerization, RAFT, ATRP; synthesis of high

molecular weight polymers and block copolymers including polymerization

techniques used in industry today

277561 geamnssullasidensarUlnsiad 3(2-2-5)

Petroleum and Petrochemical Industry
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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 AsUgniselagnsruIunIsssufizen 3(3-0-6)
Catalyst and Catalytic Processes
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Fundamental aspects of homogenous and heterogeneous catalyst;

biocatalyst; catalyst preparation and characterization; deactivation of catalytic

process; and its application in industry



60

277571 Fan¥inm 3(2-2-5)

Biomaterials
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Study of fundamental materials used as biomaterials and their
properties; use of polymers in biomedical applications to give an understanding
of the end use; 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

277572 uluwalulad 3(2-2-5)

Nanotechnology
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Fundamental of nanomaterials and nanotechnology; synthesis and
characterization of a wide range of materials including metal nanoparticles,
porous inorganic/organic materials; identify of applications of nanomaterials in

science and engineering; and the techniques used to synthesize and

characterize nanomaterials
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277622 Fanmeulnde 3(3-0-6)

Composite Materials
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The application of fundamental concepts of the 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

277652 WAndnedimoitugs 3(3-0-6)

Advanced Polymer Physics
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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 ﬁaﬁﬂ'm’m‘i%’a%quwwaama% 3(2-2-5)
Advanced Research Topics in Polymer
Tdenuideiiviaulanmediwed nszuiumSinsgianienaizns

Tyiitviuasis uaznisuszondlidugamemediues
Interesting topics in polymer; special characterization protocol;

recent and modern processes and advanced applications in polymer



62

3.1.6 AMUMINEYBNIAVIHATIIY Sanamany dell
Usznaumesaay 6 67 wendu 2 4a 9 ax 3 M farumneded
1. avansousn Wy nquavsedianuiiv

Wy 256 QAR GRURPLRITR

Wy 277 QERR A1V ARREIMNTTY

2. avausavas 1y nquarlszdianuninn

(%
1Y

2.1 W@USHAANUAILSN (NaN308) WAAIDE SEAUTUT N1AISH58UTI8IBN
@y 5 ERIAN sEAUUTYQYILN

WY 6, 7T WA 8 MDY seauUIgygLen

2.2 LavsWaRINaNs (Manau) wanea wmwyfluawﬁm FaUsENaUnIe

Wy 1 RGN nauIv s e uisiemanemansuasinalulad
WY 2ua 7 e NAuIvLATBUNTE
= Ia a a 6
@y 3 IR nauivnetetunsd
w4 N8 naaIg AL IEN
Y 5uag 8 FREGR nAuvAIIATIER
Wy 6 QERR nAIYALRREIMINTSY
w9 N8 nAITFINW LA INYTNUS

2.3 UIWEiIvas (ManvuIe) Lansdle aynIuYesseiv



o

63

3.2 %o - wwana MUV uazAnRAINISANYIVEID1ANTE
3.2.1 919159 TURATIUNENEAS
AszASEDY
. - (F2luy/dUansi)
. 4 AL AR . . o .
ﬁ %9 - uana - v AU du5an1sAnyrainanduy Uszwna Undnsa Wala
N193Y1N9 N13ANE y
nsanen | Jagdu nangnsil
WA
1| wslusn Seunsiving FNENSI1158 Ph.D. Chemistry | Virginia Polytechnic USA 2545 12-18 12-18
Institute and State
University

M.V \Adl UANINYIRYVDULNAU ne 2539
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1. UHUTILAAINIINTERIANUTURAYOUNINTFIUHANITITEUIAINUANGATEI183%1 (Curriculum Mapping)

HAN1TEUS 1. fuAu3 2. fuvinee 3. AUTLFIU 4. fudnYLYARS
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6

256522 \piiBunIELgaand ° ° ° °
256524 NANSNASTIINIRUALNITHAATIEN ° ° ° °
256528 n1sUszendldlaveunsuiidunaziusauisemeaninlu ° ° ° °
uvsddunsien

256529 \AdlTI0UNE o o o o
256533 1fllngasAiututugauaznismiondnual ° ° ° °
256538 vdatagtumaniietuvsd ° ° ° °
256539 N31enINTslaLana o o ° )
256543 \pilaeudunaglassainaluanag ° ° ° °
256544 gunNaFansLAl ° ° ° °
256545 FaUNaFANTLAL ° ° ° °
256548 vdetagiumaniiteildnd ° ° ° °
256549 infinen mTuasdugs ° o ° )
256552 MTIATwlAsIasanavauRnied ° ° ° °
256554 \ATnTemTdlih ° ° ° .
256556 Lpsdiovamaiinaiunlnsalndugs ° ° ° .
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HAN1TEUS 1. fuAu3 2. fuvinee 3. AUILFITU 4. fudnYTYAR
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6

256557 MATANTWEENLAEMTLENANSHIBE Lo TIATIEYIING ° ° ° °
vl

256558 Tagulnnaiidugs ° ° ° °
256562 wilumnalulaguaynsussendldiuianmans ° ° ° °
256564 watiansiaseddaiaueanideauatu ° ° ° °
256571 vdadagtumaniidunsd ° ° ° °
256572 \floyyadasrtugevesansUsznouduridiag ° ° ° °
256574 NFHAATIRUUUDAUNINT ° ° ° °
256575 N30BNLUULAE ALY ° o ° °
256576 asdunsdluiinUseiunazanavnssundnvesUsene ° ° ° °
256581 MitoAnaTININATIATIEN ° ° ° °
256582 LATAlAT1zin9AaLndon ° ° ° °
256585 afAd T uAIILATIZN ° ° ° °
256586 Lalun3nddmiunis Iinsendeya viaemiuls ° ° ° °
256611 se1deUIsienInemansuazimalulad ° ° ° ° °
256621 \AHIVRIHANAUNTITUYIA ° ° ° °
256623 nalnufizenaidunss ° ° ° °
256624 ﬁa%’amu’%ﬁaﬁu’uqawLﬂﬁéuﬁé ° ° ° °
256633 gUnsaiuaziAdosiiosziuliana ° ° ° °
256634 LANYBISIANGULE ° ° ° °
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HAN1TEUS 1. fuAu3 2. fuvinee 3. AUILFITU 4. fudnYTYAR
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
256635 mAllAnessdenddmivansusynoveiunsg ° ° ° °
256636 VtpamAfetugimaaiofunid ° ° ° °
256641 vigeaisauiaUnlnsalnd ° ° ° °
256642 \pdilTsANdv030 9T ° ° ° °
256644 NMTIATILALATIATIUTIAIUI ° ° ° °
256651 \AIATIEMBUsEYNAGIMTUILIY ° ° ° °
256654 |ATAMINGDLLAZATIAT AR ° ° ° °
256655 ﬁ’ﬁmmﬁa%uqnmamﬁ’imiwﬁ ° ° ° °
256661 UINIIUNILAL ° ° ° ° °
256662 LATNAINU ° ° ° °
256663 nMsasunasaudugusznaunmsdmduineg ° ° ° ° °
256691 duuun 1 ° ° ° °
256692 duuu 2 ° ° ° )
256693 duuun 3 ° ° ° )
256695 NGINUS 1 UHu 1.1 ° ° ° ° ° °
256696 NEUNUS 2 iy 1.1 ° ° ° ° ° °
256697 NGINUS 3 Uwu 1.1 ° ° ° ° ° °
256698 NGINUS 4 Luu 1.1 ° ° ° ° ° °
256699 INYITANUS 5 wWw 1.1 ° ° ° ° ° °
256791 NGINUS 6 Luu 1.1 ° ° ° ° ° °
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HAN1TEUS 1. fuAu3 2. fuvinee 3. AUILFITU 4. fudnYTYAR
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
256792 NGINUS 1 UHy 2.1 ° ° ° ° ° °
256793 NEUNUS 2 Ly 2.1 ° ° ° ° ° °
256794 INGINUS 3 iU 2.1 ° ° ° ° ° °
256795 An1TNUS 4 wuy 2.1 ° ° ° ° ° °
256796 NGINUS 5 KU 2.1 ° ° ° ° ° °
256891 INTNUS 1 Uay 2.2 ° ° ° ° ° °
256892 INYTNUS 2 UHU 2.2 ° ° ° ° ° °
256893 INEUNUS 3 KU 2.2 ° ° ° ° ° °
256894 INYTNUS 4 UaU 2.2 ° ° ° ° ° °
256895 NEUNUS 5 KU 2.2 ° ° ° ° ° °
256896 INGTNUS 6 KU 2.2 ° ° ° ° ° °
277517 vdedagtumaniignamnssy ° ° ° °
277521 wsiindanurveduda ° ° ° °
277522 nSEUIUNTHAALETIINE ° ° ° °
277531 Tanlave ° ° ° °
277532 Ipssasuazimeslulauniindveianlany ° ° ° °
277543 n1sdnnisvendeuarannuvaondieniuaiilugaanngsy ° ° ° °
277551 \addun3gvasnediues ° ° ° ° °
277552 Wandwediues ° ° ° ° °
277553 aluladnssuiunstugnantosinediuos ° ° ° ° °
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HAN1TEUS 1. fuAu3 2. fuvinee 3. AUILFITU 4. fudnYTYAR
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6
277554 wnalulagens ° ° ° ° °
277555 wodklainauuas TaneUsznay ° ° ° ° °
277556 MaduaTineAueitugs ° ° ° ° °
277561 geamnssuUlnsifeuuasUlnsiadl ° ° ° ° °
277562 ALSUHNTEMALNTLUIUNITITIULATEN ° ° ° ° )
277571 Faninw ° ° ° ° .
277572 wilunalulad ° ° ° ° °
277622 Tanmoulnan ° ° ° ° .
277652 WandwoAieitugs ° ° ° ° °
277653 thatpnuidetugmemediues ° ° ° ° °
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gonsularsuilinuAniurewdu | e wu nssnedeunanuidelunis
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3. namseuiNaaduliedutinisin

WHY 1.1
Full n1sUsTRHAANSNsIFEuA1AnIs (PLOS)
1 PLOL eSuemgufmuniiamenidlastagnsies
pLO4 1HimalulaBiduedesiioifion1sisouasdnnsansaume
2 PLO6 Hearsasiarmimaaiivaniwiveuaznissanguldogieiszansam
PLO3  ysanmsmnuiiuAneimansiaiidniumandsinsgite senuuusmided
donndesiuwrsugnawualg (BCG Economy)
3 PLO2 a$1983AR1N3 UWWIAA e visewinnssulvainiwnuad
PLO5 UfURn1ua3e5550u89inIde
WY 2.1
Full nsuUsTaNAEWSNsSEuSiAanTs (PLOS)
1 PLO1 aSuiemgufniuailianiznisldednsgnies
PLO4  THnelulafiduniesdlofionAiduuardnnsansaumea
2 PLOG ?%amiaaﬁmmimqmﬁﬁ'ﬂmwﬂmmemmé’mq@lﬁaEJ'Nﬁ Usgansan
PLO3  ysanmsmnuiiuAneimansiafidniumandsinsgite eenuuusmided
donndeeiursygnawualug (BCG Economy)
3 PLO2 @319@eAnu3 wuidn nigul) vieuinnssulvamasmuad
PLO5 UfjURnua385553089nIdY
BWHU 2.2
Ul nsuUsTgNAWSN1s3auiiaane (PLOS)
1 PLOL  eafuiemgufnuailianiznisldegnegnaes
PLO4  THmelulafiduniesiloifionAiduuardnnisansaumea
2 PLO6 ?’%amiaaﬁmmiwmmﬁﬁ%mwﬂmLLazmmﬁqﬂqwléfasjwﬁﬂiz%m%mw
3 PLO3 yimﬂmimmiéﬁu‘iwmmam%mﬁLG&TﬁUﬂ’lam%Gme]Lﬁa gonuuuIITed
donndeenuwrsugnawualug (BCG Economy)
4 PLO2 @$1983AR1N3 UWWIAA Nw] visewinnssulvainisnuad
PLO5S UjjUfnnu93855511903tin 39
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dl L2 a aa
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256522 AU and 3(3-0-6)

Physical Organic Chemistry
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Mdn UfAsewneslendn Ujisenveseyyadase UfAsevilduas

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, radical reactions and

pericyclic  reactions,

photochemical reactions

256522 wridunsaenand 3(2-2-5)

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, nucleophilic

substitution reactions, polar addition reactions, elimination

reactions, pericyclic reactions, radical reactions and

photochemical reactions
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Natural Products and Synthesis
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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

Natural Products and Synthesis
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Classification of natural compounds based on biosynthetic
pathways, extraction, isolation, and purification using traditional
methods and cutting-edge techniques, structural elucidation by
classical chemical methods and advanced spectroscopic
techniques, application of modern organic reactions in natural
product synthesis, study of structure-activity relationship,
chemical modifications of selected classes of biologically active

molecules
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Applications of Transition Metals in Organic

Synthesis
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a15Usenaudsdauvadlaneunsuddudunsnsdasiunisasianusey

FENinAsuauiuAIsUoY UATeneanTindu Sandu wasns
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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

3(3-0-6)

256528 nsUszendldlans 3(2-2-5)

UNSUTTULAZALTIUNATE M
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Fanwludunsddunszi

Applications of Transition Metals and

Biocatalysts in Organic Synthesis

nsldlansunsuddu waznisissuiseneilnenalnniadinnludunsd
duns1en lnowiuufsennisldansusznoudisdouvadlansunsuddu iy
mzazdan uavieulwidwiududusomdinmiaeniuniseieuleivay
nsddusUizemtnn lunisasaoiusysenineeansveuiuasueu
UAse100nBiatu Iandu wavnisussandldlunisgnainnssuiadl
dupszn

Uses of transition metals and catalysis of chemical reactions by
biological mechanisms with emphasis on reactions using transition-
metal complexes as catalysts and enzymes as biocatalysts, enzyme

immobilization for formation of carbon-carbon bonds, oxidations-

reductions, and their applications in industrial chemical synthesis

USureirarUSuAnasuie
187390
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Bioorganic Chemistry Bioorganic Chemistry —Lﬁlm%ﬂmﬂﬁﬁﬁmi

uniadTdunsd lassadiewesiiduionazeisiduie nsduasned
meTnmuasiedlelndinulusssumd nmsdunssinanivesd
sndlolnsfinulusssuwd nsduaszimaniivesindlelnaitnng
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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

uniiAeafuaiitndunis Tassadwwesiiueuaversidue ns
Fupszimaaiivesiandlolnafinulusssued nsdauasiging
Frnmvesihnalelnsinulusssumd nsduassimaaiivesiag
Tolnafidnnsusudeulassass nalnnisiiniusslariaudsenine
L’SuLaLLathLaqaﬂuumLSﬂLLa3m5LﬁmLiaﬂiw‘i’umuuau—IﬂmLawﬁ
5enINUSAUAUTIAEEN WaTA N153180IRLDIVBIALEULD, NS
WERIDONYBIBY, NTzUIUNITAUATIERIUSAUTUTI9N1Y Lazivailla
aneqiivsvandldiuiadlelnduazinndsu uedn wdlnduaziusiiu
lassasianufifveswndlng msdaaszimdlnduuigaiavesuds un
duierfudunsiserves wmulng Wsiu

Introduction to bioorganic chemistry, structure of DNA and RNA,
chemical syntheses of natural nucleotides, biosynthesis of natural
nucleotides, chemical syntheses of modified nucleotides,
covalent bonding of DNA and small molecules, noncovalent
interactions of proteins and nucleic aicds, DNA replication, gene
expression, protein synthesis process, techniques applied to
nucleotide and nucleic acid, peptides and proteins, three-
dimension structure of peptide, solid phase peptide synthesis,

introduction to peptide-protein interactions
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lonaneal

Advanced Coordination Chemistry and

Identification
ngufvesiuseluaisusenoulneosAlutu ngufauundn gufoss
Uralaana  aweslownll N15ANYINIIAUNAAIENS AL QMU
Aans MIesuienalniasuisemuaiieiunidusuiin iniilaeasa
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Tedesuunuinislouuudaininsalnl BiannsouatuLslouuud
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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

256533 wrilARasALUTULATNISY 3(2-2-5)
lenanwal

Coordination Chemistry and Identification

ngufvesiuseluasusenoulAvosAiutu ngufauundn gufoes
Uvialuana aweslownd saunaransuasauvnarans nalnuay
UfAsemandl elluvsduraile willaoesfiuduresarstiluana
nsunendnwalalsdiaduswuniudnislonuudaidninsalnd
Sianaseuatuislouuud dunsnsaaiuninsalnd lomdnliaunuiams

LATMANASIELDND

Theories of bonding in coordination compounds, crystal field
theory, molecular orbital theory, stereochemistry, kinetics and

thermodynamics,  inorganic  reactions and  mechanisms,

coordination chemistry of biomolecules, identification of

inorganic compounds using nuclear magnetic resonance

spectroscopy, electron spin resonance, infrared spectroscopy,

cyclic voltammetry, and X-ray techniques

USutadvazUsuaasuie
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Current Topics in Inorganic Chemistry Current Topics in Inorganic Chemistry

nsduasziwasmaialug nasuaieliunid sudinisily | msduangiuasinadalug 9 mesnuell  adun3d nsussyndld
Uszgnald uazniseenuuuisnmsinseiiieldlunside Anuimtvesnudfelulagiu
New syntheses and techniques in inorganic chemistry including New syntheses and techniques in inorganic chemistry,
the applications and the method development for researches applications, advancement of updated research

nangnsuTuuse w.a. 2561 nangnsuTuUse w.a. 2566 a1szlunsuiulye
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Molecular Imaging
wadansaeamildlumamsunduaznediinevensad (Sues
o 11571 10afidd9 yavosisalwud dans191ill) MIduasizriuaznis
nadeUvesaNURnIastnlunala
$9
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

Molecular Imaging
AUTIUMATANTANEANT M L UN NS ENNI WAL NTIINY1VB1TAE
(Buosle a7 oail 837 Wasesisawud dans1e1) tneidunis

fuATzilaznInageuvesantRsisesiinlumatanig o

Discussion of imaging techniques in medicinal use and cell biology
research (MRI, PET, SPECT, Fluorescence, Ultrasound) with
emphasis on the synthesis and testing of properties of probes for

the various imaging modalities
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Quantum Chemistry and

Molecular Structure
namaniemeufuiuguvenaiaoudy  dmnfloweisaes dufdy
lownu Anleiny waraunisaduvesiasinaesiu 1 4 msndeufivuy
g15lutia lwuddauvedlalasiausgnen FBmamaiutulayisiies
Yy dlannsoualu waslasiaivoznonvesdiaen lassasnanig
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\waAUTaLUTa
Basic quantum mechanics as a foundation for quantum chemistry,
postulate operators, Eigenfunctions, Eigenvalues, and Schrodinger
one-dimensional including the

wave equations; problems

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

256543 wnliadaudnuazlasaicluana  3(3-2-5)

Quantum Chemistry and

Molecular Structure
namanimeufuiuguvenaimoudy  damnfloweisnes fufdu
Townu Alewnu waraunseduvedesiuaesly 1 §f nsindeufivuu
g15ludia Tnwuddauvedlalasiauezaon FBmamaiutulayisiies
U dlaAnsoudatu uarlasiai1esnouvesdiasy 1ATIAasTINIg

didmlnsiinvaduanalalasiau

Basic quantum mechanics as a foundation for quantum chemistry,
postulate operators, Eigenfunctions, Eigenvalues, and Schrodinger
wave equations, one-dimensional problems including harmonic
oscillator, angular momentum of hydrogen atom, perturbation
and variation methods, electron spin, and helium atom structure,

electronic structure of hydrogen molecule

Usumeduies1eivn

Usumbhefe linglusujuRnig
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Chemical Thermodynamics Chemical Thermodynamics meﬂmﬂgumms
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nsAmameanlnsalnd Fudeadesiufing aunawnil wazanudule | 3 msduiume awnlnsalnd Safeidesiufie aunaiadl uay
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Classical thermodynamics, statistical thermodynamics, entropy and | Classical thermodynamics, statistical thermodynamics, entropy
the third law, statistical-spectroscopic calculation of thermodynamic | and the third law, statistical-spectroscopic calculation of
function of gases, chemical equilibria and vapor pressure thermodynamic function of gases, chemical equilibria and
vapor pressure
nangasuTuuse w.a. 2561 nangnsuTuUse w.A. 2566 a1szlunsuiulye
256545 auUNaAIEA3LAL 3(3-0-6) 256545 auUNaAIEA3LAL 3(2-2-5) Uumhefn
Chemical Kinetics Chemical Kinetics Wl URNS

wilsaunaeanslussuuenius vesvawnaiwasing UfAzenugu
UfNsegnle wardiseuuudu dasmaiauisenlussuuiisius

Chemical kinetics in homogeneous liquid and gaseous systems,
elementary reactions, chain reactions, and other reactions, reaction

rates in heterogeneous systems

wilaaunaranslussuuenius Yoaaunaikazing U§nsen
gy UjAsengnley wazUjiseuvudu sasnsiinufisely
STUUIISWUS

Chemical kinetics in homogeneous liquid and gaseous systems,
elementary reactions, chain reactions, and other reactions,

reaction rates in heterogeneous systems
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Current Topics in Physical Chemistry

wiada LA399e kazIsNITIATIERlM 9 MeeuATigeldnd sauda

nsthludszgndld wazniseenuuudtmsimsgidieldluniside

Current techniques, instruments and methods in physical

chemistry including the applications and the method

development for future research

256548 Wdalagtumaniiiaidnd  3(2-2-5)

Current Topics in Physical Chemistry

wadla wesdie wardinisiesedlv q maduediBdidnd siuds
nsludszgndld wagmsesnuuuIBmsieeiiteldlun1side

Current techniques, instruments and methods in physical
chemistry including applications and method development for

research

Usumeduies1eivn
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Advanced Physical Photochemistry

nannisgandunasyd/Adilauazlnlnglivawudaninsalad

nsyUIUNIAENA W uYedlianaluanIenIEAu anyaenIINaud
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a

anneitufiensaenauuuineg navesnisiindnlewes dnd
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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

Advanced Physical Photochemistry

nannisaandunasgd/Adilauazlilngliuaigudaiuninsalad

nszUIUNSEINEmNaNIuYedlanaluan1IeNIERY dnwaznINaUg

[

a

ANTERUAIENITABLAIUUAN  wavesmsiindnleuei/idnd
WWANGRONTTUIUNIIANBUE NaTBIRIINaraIERNTEUIUNTANBLLAS
‘Viavﬂﬂ’]iLLa8Wlﬂ‘aﬂﬂ’ﬁ’?ﬂﬂ’]iﬂﬁﬂLLﬁQLLUUﬁﬂ’]’wﬂﬂ‘ﬁLLazLLUU%uﬁJUL’Ja’W
msUszgndld IlgRuameuianinsalntlueidodugaiiioatos
fuluanavesasetduvsdansdunid wasnodiues

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

inorganic molecules, organic molecules and polymers.
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Structural and Chemical Property analysis

wadiasneg fdlunsiemeilasaiomaaiivavandfivesans wu
Tundesuuniuanislowuud uaanlnsund vgesisawudanlna
1Y Mmeneidemaiansdeiuuarmsnssidwessdidnduas
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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

256552 MsAesedlaseEasautn  3(2-2-5)
N19LAl

Structural and Chemical Property analysis

wiadianneg Aldlunisiesgilassasimiaeiiltazauifvesans 1
s wuniudnislowuud wuaatdnlnsiuns Wgeetsalgud
awnlnsalnl n9AszRismAlAN1SIABIUULAZNITNTZLIIVD

[ I3 L1

Faddnduaziiinseu N19ATIvReIRUsTnoulazn1TAT IR lusTAY
fufindemaiagaiiased wu aalnsalnfuuunssanendany
aNIIAUBLANATOULUUABINTIA UazdIiIY JansIAtlsaznay

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

laliasuwaa
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Electroanalytical Chemistry

nquidugemaaiineiddii wu nunudlewnd lulodues
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wazheulalswns wazn1sussgndldluniiueieg wu invasenans
Aunnden Adininer ewns gravnsukasadyiner  usu

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

256554 WARAATIZALT LT 3(2-2-5)

Electroanalytical Chemistry
yquidugimaaifiinsesidenih wu nunudlewnd luleduies
ABUANLALINS  BlanlnInI1 i3 Aaauuns lnailsns il Laauwnu
psuaviauolaund wazn1suszenalgludusing o 1w nyaseans

Fwandon AATINIMET 013 geamNIsULATINdYINe s

Advanced theories of electroanalytical chemistry such as

potentiometry, biosensor, conductometry, electrogravimetry,
coulometry, polarography, voltammetry and amperometry
including  application in different areas e.g. agricultural and

environmental analysis, clinical chemistry, food, industrial and

pharmaceutical applications

laliasuwaa
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256556 wiasdemamadia awnlnsaln  3(2-2-5)
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Advanced Instrumentation for Spectroscopy

Technugies

ndnnstugsuaznisuszgndldindosdonsauninsalnsingg 1y
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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

256556 wasfiomamaiia awnlnsaln  3(2-2-5)
Yduga
Advanced Instrumentation for Spectroscopy

Techniques

ndnnstugenaznisUssgndliiniesiionsauninsalnTeing q 1y
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welstueznen  dnuaugentuaninsiuss exneulinvigeelsaiyud
awninsues lulasinwarauuazdudnfindaniianaiauioznoudin
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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

laliasuwaa
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256557 WMALANISLATENLAZNITUNENT 3(2-2-5)
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Sample Preparations and Separation

Techniques for Chemical Analysis
‘mé’ﬂmsu,asmiﬂs:qﬂmfi%%quanLwﬂﬁﬂmim%‘wLLazmsLLaﬂms
Frog19 n1sgesarsiegsimaluladfivuady wu nsldsans
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las Mmiaiameisguilesesineangda

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 extraction

256557 WATANISLASEULAZNISHINENS 3(2-2-5)

a8 NaN1SIAIITINILAT

Sample Preparations and Separation

Techniques for Chemical Analysis
Mﬁﬂmiu,azmiﬂizqﬂﬁisﬁ%ugwaqLwﬂﬁﬂmsm%amua:mmaﬂmi
F9819 WATANITERYETBUNIILAYITRUNTY N1SNSUAIBE19AIY
waluladiviuatelas wadadansieid wazlulasian Msuenansd
aulapenainansiieds Wy nsadamemavsurallaziiaved

nsadnseaulilas wasmsaiamemalingUileinsineanadn

Principles and advanced applications of sample pretreatment,
and separation techniques, digestion techniques for organic and
inorganic substances, modern sample preparation by ultrasound
and microwave techniques, sample separation techniques such
as liquid and solid phase extraction, microextraction and

supercritical fluid extraction

Usumeduies1eivn
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Advanced Chromatography
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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

Advanced Chromatography

ndnn1suazmsuszgndlfinadienidasinlnnsiidug wWu deialas
wlnn il Wndrgdulasulnnsil lessulasunluns il uialas
wvnsaadalasininnsfl-unaanlng wes uialasuilnnsi-
wuaaninsiues guives Asineangdalasininns i uay uaulaan
Banlnslnaga

Principles

and applications of advanced chromatography

techniques such as liquid chromatography, exclusion
chromatography, ion chromatography, gas chromatography, liquid
chromatography-mass spectrometry, gas chromatography-mass
spectrometry, supercritical fluid chromatography and capillary

electrophoresis
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Nanotechnology and Material Science

Applications

wilvasansusenouiiilassaieseduuily Yaduwasniswseudanun
Tulagldigmanil audd nMsnsamanuazianie wagnsuseynives
luananilaseaiieuuunne 9 wu sunialussauunly dussujisen
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Chemistry of compounds with nano-scale structures, chemical
strategy and factors contribute to preparation of nanomaterials,
properties, characterizations and chemical applications of the
structures such as

molecular architectural

nanoparticles,

nanocatalyst

256562 wlumaluladuaznisUszendld  3(2-2-5)
fudaneans
Nanotechnology and Material Science

Applications

wilvasansusznouiiilassadaseduuily Yaduuwaznisweseudanun
lulagldisniaad n1snsIamanyuzianie Lazn15Useynives
luanafiilasaasnuuunang 9 wu eynielusgauuly dausefisen

sEAUULY

Chemistry of compounds with nano-scale structures, chemical

strategy and factors for preparation of nanomaterials,

characterizations and chemical of molecular

applications

architectural such as nanoparticles, nanocatalyst

Usumeduies1eivn
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Techniques in Original Research Proposal
Preparation
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Searching and analyzing previous researches, developing original

research proposal, academic presenting original research proposal

256564 WANANNSWEUTaLEURIIUIRY  3(2-2-5)
Aualu
Techniques in Original Research Proposal

Preparation

nsfuaTarnITineiudfenaaiifiun feganuidely
miﬂizqﬂm‘i‘mumﬂqmmmiu nMsdATIEANUIdeduatuniad
Tuhidefiaula msflminausnuifesuatuldainns uaznisysan
madivesdanusiduvsenisiiaueanuiiviliegiasiassa

Searching and analyzing previous research in chemistry, examples
of research in industrial applications, original research proposal
development in interested chemistry topics, practicing
presentation of original academic research and integration with

current knowledge or new knowledge presented creatively

Usumeduies1eivn
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Current Topics in Organic Chemistry
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Recent topics in the field of organic chemistry emphasizing in
novel procedures and process, including the applications and the

method development of future research

=

256571 adalagtumaniidunsd 3(2-2-5)

Current Topics in Organic Chemistry
WiteNiuadeniaeidunsd lnettunisAua@neInszuIun1Tuay
Auismdanalulageing q uszgndldivnuide

Recent topics in field of organic chemistry with an emphasis on
novel procedures and knowledge including technology for

research application.
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Advanced Free Radical Chemistry in Organic

Compounds

aweslawniivesansuseneuasusu sauunsvasluana aweslowmi
luufnsensdaunsney n1saruauuiisenstinnisidenassawesie
wazANNINIEEEmeSle MIduaTeiiuveaunsiagldlany
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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

Advanced Free Radical Chemistry in Organic

Compounds

n1seAuTgiNgInueyyadasy ANulatiysveteyyadasy autfnig

a

nEnmkarNIBAivetayyadasy nsidsuvemyileidu U§isen

n1sedUUasvesluanausida n1ssitduedluianawsifa n15Un

neluluanavensifa warUizeinsiiuseninduianausica

Discussion of free radicals, their stabilities, physical and chemical
properties of radicals, functional group conversion, radical
coupling reactions, radical reduction, intramolecular radical

cyclization, and intermolecular radical addition reactions




122

nangnsuFuuse w.a. 2561 nangnsuTuuse w.A. 2566 a1szlunsuiulse
256574 NNSAUATIZLUUDAUUINT 3(3-0-6) 256574 NMSRILATIZALUUDAUNINT 3(2-2-5) “USUmBB U1
Asymmetric Synthesis Asymmetric Synthesis ANEleUR TR

aweslowniivesasusenauansueu sauunsvasluana aweslowmi
luddAsemsdunsied nsarvauUiisenrstinnisifenassamesile
WAZANTIINILZAANBI LD NSFRATIZRULRaNInsineldlany

wazansUsENaUBunId U§5e1n15UneuasN15AIUANELADSLe

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

aweslowniivasansusenauasuey sauunsvadluana Ujaseinis
dUATIEIRUUEINATTAMBSLD LaZAUTUNIZIIEASANDSLE 11T
duaszikuveanuinslaefisaufizelaneiazaisusznoudunse
UfAse1n1sUnauaznsmIvAuEamesle n1sfinwuiiseneauuns

Tnelduuuinans

Stereochemistry of organic compounds, asymmetry of molecules,
stereoselective and stereospecific syntheses, catalytic asymmetric
synthesis using by metal and organic compounds, stereocontrol

and ring formation, study of asymmetric synthesis model
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256575 N1509NLUULATWAILIEN 3(3-0-6)

Drug Design and development

nszUIUMTAUNUAE TR vyjiladduiiddydenisesngudves
#e1 MIvoniuuarUTuABuvYilsiduvesluanasiiioniseen
QaTiATy MssenuuuUTBMaiieduasziasoyiusvesemieudulu
Unaann uaznsedumesniddslutiigiuiiedosiuieiine

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

256575 NN500NWUULATNAIUIYN 3(2-2-5)
Drug Design and Development

s Ao o

NTZUIUNITAUNULAZNRIUIFIEN wyjﬁamwamwamsaaaqm%maa
f1e1 MseenuvuKarUsuAsunyilsidureduanasilenisesn
QisTiRty sseniuUIEMailedaaseiasoyiusvesmieuiuly
USaann warn1sedumeniddeluiagiuiiiendestuiaiinise

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

WN LU URNS
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256576 nslduszlevianningdiv 3(3-0-6)
MANBUNIE

Utilization of Organic Material

wianunloada undmdsauaindiuia nsvasusiuaznisly
Usglorianndinaa Ingavdunidaniivuazdnd arslulawnse TUshu
afim lwmuelavinfendl waznisiludssendlduselovd wu wed
WasTINN ddon wasdnaNeIng

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

256576 a15ounsdludin Uszdnduuas  3(2-2-5)
QAEMNTTUNENVDIUTENA
Organic Compound in Everyday Life
and Thailand’s Main Industry
Tassa$1s wihil uagmsUszgndldansdunidludinusedrfunasly
PRAMNITUNANYRIUTEINA tauA adnsinuns indvesayulng
WEIUMALMY LaTin199 s 1aSinneen waziaiiRgafuiadesdrens

Tumun5398 WaluwazuInnssy

Structure, function, and application of organic compounds in
everyday life and Thailand’s main industry as agricultural
chemistry, chemistry of herbs, renewable energy, food chemistry,
medicinal chemistry, and cosmetic chemistry in aspect of

innovative research and development

USureivarusuanasuie

187390

AN gIlLeU TR
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Advanced Research Methodology in
Chemistry

o
P~ v oy

fuwazmnudidyuostamauideniaaiidugs msdvAuteya
NUITEIINgIUTeYanUITY MsiudAudeyadnsUnsuazeyanidng
AsadsununsAnuanziiediunsite nssuTinway
aAUTeTRYA NINAABUNNERRLUFULUUAINY kazN13aT1IauLINI
Tmidmiunsidereonauidenaaiitugs

Rational and problems in advanced chemistry; literature reviews
and searching from research data bases, patent and petty patent
searching; creating a specific plan for conducting research;

collection and interpretation of data; various types of statistical

analysis; new tangents for further research in advanced chemistry

WinSe v b
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256581 WITaLRoNRANITNIARIATIZE  3(2-2-5)

Selected Topics in Analytical Chemistry

pAUT18TEnlalduIsn1ThazLulAnlun1svinideluiiveniaad
Apsgiiianigmaazdiaudla
Methodology and research discussion of selected and interesting

topics in the field of analytical chemistry

256581 YYD ANETINIARIATIZH 3(2-2-5)

Selected Topics in Analytical Chemistry

AseAUTIETeanneLtuITASHaTLUIAnluNSYINIglwTen1aed
FAsErRmEnIaariaula
Methodology and research discussion of selected and interesting

topics in field of analytical chemistry
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Environmental Analytical Chemistry

v '
[ a‘

Tuneuiierfetunisiaseinisdaunndey msvestym mafiu
A19E19 N5LEONTT NITNIEUATIRENE N1TIATIER NMUsEITUTRYR
N1595U1ENA N133I891UKE TDUINIFIU kazngseideu N155uUseq
Annm sdnediag lunaefilun1siesigsinisduinden
wdnmIiusegtai 01n i ey masheanmiaesh mawiey
F10879 13TAs1enidege nslaseilagldiniesdle n1snaa
JinsziuarUsuifiuannueduandon uafiunisennid 11 waziu

TngAENATALALLATDILONINATIILATIE

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

256582 iiAATzinnedsunndon 3(2-2-5)

Environmental Analytical Chemistry

v '
o d

Funeufiiendesfunisieseindanndey msuesym mafu
A19813 MIEBNTS N15NTBNAIBEE N1TIATIER NMTUsEIIUTRYE
N1595U1ENA N1331891UKE TFUINTFIU kavng)seideu N135Us09
A dmedia 9 lumaeilunisiiasgsinisdndeu
ndnmsiusegnai e1n1d A ey Msshwanmiaegne nseRey
F10819 T3AsIeRdege mslnszilasldiaiesie n1snse
JinsziuarUstfiuaninuesduinden uaiiunisennid 1 wasiu

TngadeANALAZLASDILaNILATIALATIE

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, methods and instruments,
environmental analysis and assessment for air, water and soil

pollutions by instrumental analytical techniques
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256585 dghRansuAlATIZH 3(2-2-5)

Statistics for Analytical Chemistry

wannsMsaBAwaznsUIENsatiAuUssgndldluaiinsien luns
Wiudeya n1sUszliuna M3dnduls MIAUANANAIN NMVAdDU
HodAgYN19ada nsvedeuaugIuigy nstElUsLATL SPSS neata
n133nnsteyalagldlusunsueaidu N15asansIMuInggIu N3

DANBELALANTUNUS

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

256585 donamsuedilasnzit 3(2-2-5)

Statistics for Analytical Chemistry

wann1snsadAkaznisuIsnsadAunUssgnalaluaiiinsen lums
Wudeya n1sUsziliuna n13dnduls NMIAIUANANAIN NMIMAdDU
HodAYNEda nsvadeuaugIuigy nskElusuTy SPSS neata
nsdnnisdeyalagldlusunsudiviuasie nsaireansmaInsgIu nng

NADDBLALANEUNUS

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 up-to-date programs,

calibration methods, regression and correlation

Usumeduies1eivn
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Chemometrics for Multivariate Data Analysis

wlnssnddwiumsliasgideyavatedudsluadinsen 1wy ns
paNkUUNIINAGRL YT AN IEIMUEaNNanN1SANYI AR
anwuriug uveeyawlniianududeunisinngaudiniuadiuy

MA1AIUT NIIMUNUTENNFIBE warn1sUssyndly

Chemometrics for multivariate data analysis in analytical chemistry
such as experimental design and optimization, exploratory data
analysis for complicated chemical data, multivariate calibration,

classification and applications




130

nangasuTuUTe w.A. 2561 nangasuTuUTe w.A. 2566 a1szlunsuiulse
256621 \ATYDINANAUINTITUYIR 3(3-0-6) 256621 LAV INANAUINTITUYA 3(2-2-5) “USumesuesein
Natural Products Chemistry Natural Products Chemistry AfinlasUfiRnng

LN VRINANAUNTITUYIR A1SNUANIGNENNTININ NITFUATITIETS

sysuAniilassasdudeu msigadlassaialagameaninsalal

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

with spectroscopic techniques

nsUsegndldinadansiiasgiuazinaianisaesinme fiviuads
TuMsAUNUASHENAUITTINYIA WIANNARYeIUsEANSAMIUNT
A9AT19IKAENNTAIVANALADTLOTUNITFUATILAUUUTINYDIANT
wAnSusisssumAnilassadedudeunazigninidnm Inenis

AINTNLALRAN19N1539 8L UNANYBINUA N UATINAN S N FTTUYNH

Application of modern analytical and computational techniques
in natural products discovery, concepts of synthetic efficiency
and stereocontrol in total synthesis of natural products with
structural complexity and biological activity, recent advances
and future research directions in the field of natural product

chemistry
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Advanced Organic Reaction Mechanism Advanced Organic Reaction Mechanisms ANEleUR TR

naNNSWEY wasiauonalnuesufisenaldunidviinmneg ngus
wugumhluanis@nuludenalnvesdjiser mseenwuunismaaes
wagdtfigatnalnvesufiter Jadeidelassasranfideninudeslives

UfAsen wavteduq nldlunsdnwiielidilanalnvesufisen

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

wannsleuauanalnuesufisenalidunsgviinga o ngufugiu

'
=]

Mhludnsfinuludenalnvesujisen n1sesnuuun1snnaeuagis

=)

1
gaunalnvesufisen Yadedelassadreiinaseninuisslives
Q

Uffsen uwasiidedu q Nldlunisfinwiieliidilanalnuesujizen

Principles of writing various proposed 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
affecting reaction rates, other recent topics for understanding the

reaction mechanisms
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dun3d
Advanced Research Topics in Organic

Chemistry

o

PN N UAN 8 TUINUITYLUINTINILATDUNTE NTEUIUNS

v
[

FuATITUGIMUATBUYISE NTEUIUNTIATILAANIENN kaEN1S
Ussgnildfugamandidunis

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

advanced applications in organic chemistry

=

dun3d

Advanced Research Topics in Organic

Chemistry
wderuidefivuaislunuitowuiminanidunis nszuiuns
é’ﬂmiwﬁﬂmqqmﬂmﬁﬁu%% NITUIUNTIATIZAANILNG LaTAT
Uszgndldtugenmunildunsd
Frontier and research topics in organic chemistry, advanced

methods in organic syntheses, special characterization protocols;

advanced applications in organic chemistry
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256633 gunsniuazinsesiioszduluana  3(2-2-5)

Molecular Devices and Machines

guslananiiedl anuildifertuiaiesdessiuluana ndnns
nsindeudnedidnasounaznisaisloundsnululuiana gunsaidld
umbeanus aedning uazszuuduiiieades

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

256633 gunsaluazinzasiiossiuliana 256633

Molecular Devices and Machines

o

gusluanansinduaranszauunluuns anudiilufeliuniesie

q

seiuliana wdnnsnsiedeudnedidnaseutaznisaisloundsny
Tulwana wadasing 9 MAgtes muimuihveidelutagtu

Supramolecular chemistry and nanomaterials; general concepts
regarding devices at the molecular level; principles of electron
and transfer in  molecule; related

energy techniques,

advancement of current research

laliasuwaa
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Chemistry of F-block Elements Chemistry of F-block Elements
nsdaATIEn UG5 uazaudAniwniivessinnguien nsdanTIen U§Nsen uazaudAniwniivessinnguien
Syntheses, reactions and chemical properties of f-block elements | Syntheses, reactions and chemical properties of f-block elements
256635 madan19sedanddainiu  3(2-2-5) 256635 wadanieSedienddiuiu  3(2-2-5) Usumaduteseian
d1susenau #15Usenau
atlumn3d allunsd

X-ray Techniques for Inorganic Compounds

WMATANISLALILUUSIELDNT WATANTISEReUuEINTa U LavinATa
FulAsnsoUNNeTNUSdlend
X-ray diffraction technique, neutron diffraction technique and

synchrotron technique related to X-rays

X-ray Techniques for Inorganic Compounds

watlan1sideauusidiond n1sganiussdiend uazvigealsaigudves
Ssdend wasdulasnsouNNedaiusIdiend
X-ray diffraction, X-ray absorption and X-ray fluorescence

techniques, synchrotron light related to X-rays
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Advanced Research Topics in Inorganic Advanced Research Topics in Inorganic

Chemistry

nseankuukarduATIzianetunid n1siigatiananyal N3

q

UszynaliTaneduniddmiuiutanaain Jagimin wazYagld

q

JURaINU|aY

Rational design and synthesis of inorganic materials,

characterization, applications of inorganic materials as smart,

advanced and multi-functional materials

Chemistry

ANSEBNLUULATEILASIENTanTUNTE NannN1SY19IULATAIT

Ussgnaldian
sfuniddmiuduianaain Jantamih uas Tanildauvainuas

Design and synthesis of inorganic materials, principles and
applications of inorganic materials as smart, advanced and multi-

functional materials
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256641 Wgeaisaiwud awnlnsalnl 3(3-0-6)

Fluorescence Spectroscopy

a '

nsganfulaseIwagidila nssuIuMsInemnEIuYesasliuan1ey
QEETAY ﬁﬂwmzmiﬂé’uéamwﬁuﬁaEJmimﬂLLadLLuwi’m 9 HAYDINIT
LﬁﬂL5ﬂ‘léllLiJ@is/Lgﬂ%LW’SﬂG]IE]ﬂSSU’JUﬂ’]iﬂWEJLLZ‘N NAUDIRYINaTaUse
ANIATBLET MENNISHAZIATANITIANISANERAILUUANTIEAITILGS
wuuTufuna madszgndlivigeaisawudaninsalntlunuide
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

256641 vigeasaiwud aiunlnsealnd 3(3-0-6)

Fluorescence Spectroscopy

a '

nsgandulaeILayidila nssuIumsanemnaauvesasluane
QEEAT qum‘}mzﬂ’liﬂﬁU@iﬁﬂ’l’wﬁuﬁ’Jﬂﬂﬁﬂ’]'EJLLE‘NLL“U“UWI’N 9 HAYDINTT
LﬁﬂLgﬂl“mllEJ%/LSﬂ%LWéﬂﬁ@ﬂi%U’JUﬂﬁﬂﬂﬂLLﬁﬂ NAUDIFYINaYaIUse
ANIATBLET MENNITLALIMATANISIANISANBLAIUUANIEASTIRAY
wuuButunan msdszendlivgoaisaeusauninsalnflunuide
Absorption of uv-visible light, energy transfer process of excited
molecules, characteristics of light emission, effects of
excimer/exciplex formation on emission process, effects solvent
on emission, principle and technique of steady spectroscopy in

advanced researches
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256642 WA ANdvasva s 3(3-0-6)

Physical Chemistry of Solids

¢

msunelimdldnduazlvdaamnaiiunlduszlovilunisiasien
Tassade uavandAveandeiiinisldnulutagdidnnseindiesiing
warlangingl audansiaNuINeNEInAAilkaE N UTETY
vessvuuidanuduifodonty mesluleuniindvesansazans
savemanfiall nsuns fussufAteuasnsiudsuaniuguesansi
Wuveauds

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

kinetics, diffusion, solid state transformations

256642 wilanandvasvaands 3(3-0-6)

Physical Chemistry of Solids

o al a ara 5 =1 @ i %4 6 a 6
15U Al Bal@ndnazialveandaunlyuslovulunisiasien

aa

Taseasns wazautfvewdeniinnsldauluiandidnnselndiwsiing

wazlavging n1sidiANuInIiIuaNnaLAillag N IudaTEYeN
N [ - v Y N

syvunfinnuliidudedeatuniussandldiuniswasuaniusves

A =
A15NUUVDILYY

Application of physical chemistry and solid state chemistry to
structure and properties of solids as used in solid state devices,
ceramics, and metallurgy, use of equilibrium and free energy of

heterogeneous systems applied for solid state transformations

Usumeduies1eivn
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256644 A159LASIZALATIES1TIAUI

3(3-0-6)
Computational Structure Analysis

a 1

nuuagnannisniuaiialeudy wazluianaaisuuanidad
(molecular mechanics) ndnnsiieafuisnisduanmlassadned
Wulvldvesdluiana 38n1sldnauiinmesiusunsudniagy
Gaussian03 LiteA1ummilassairsiduldldvesluanauagauta
#i199 vasluanalu IR waz NMR (Jusiu masnausnisiielusunsy
ddagululddnamlassaiwasndsnululfisemand

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

256644 AN5IHATIZALATIAEZNINTIAUIY

3(3-0-6)
Computational Structure Analysis

NN HALNENNIITNINATAIBUAL YENNITALIAVITNITAIUIUM
tassaseidululdveduana 3nslireuiiunesiusunsudniagy
WeAamlanaiidululdveduanauasaui@sneg veduana

WY IR ey NMR

Principal and theoretical of quantum chemistry to calculate the
possible structure using the commercial computer software, the
useful data from the calculation could support the data form IR

and NMR

Usumeduies1eivn
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ANAIATILNTIUTTENAGINIU 3(2-2-5)

9

256651
Uy

Applied Analytical Chemistry for Research

Ry o =

ngufuavinatinniaaiinsiginviuaiedailuussandldluds
ATy maawedanaeiiessitagnisiluuszendliiie
n1suAdan1ludadde nswauiedssdoniaaiidinsizily
e iAnT MssenuuUMIMRRBILarMINaNEAvzasluns
naaed n1stdadflunisussudanadoya N1SAIVANANNINLAE

wnsgruveanalaiiaudy siunsnisihludssgndldiuiiegnss

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

WwiAATzRdaUsTanAavsU 3(2-2-5)

9

256651
U

Applied Analytical Chemistry for Research

sa o o =

nguuavinatianiuaiinsginviuadedainluussandldlugs
ATy maiamadanaeiieseitaznisiluuszendliiie
n13uAdaniludadde nswauiadesdoniuaiiiasieily
veaUfiAng mIseniuummeasazmImane iz anluns
naaed n1sbdatflunisuszutanadoya N15AIVANANAINLAE

wnsgruveanalaiiaudy saunsmishludssgndldiufiegnmss

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 analysis and treatment of data, Quality control and

quality assurance of developed analytical technique including

application to analysis of real sample

laliasuwaa
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256654 ildnndounasnsiaszy 3(2-2-5)

uaNe
Environmental of Chemistry and Pollutant

Analysis

AnwiarsuatwnaainUudeuludawinaay lawn 11 usseind

a

wazfu nalnnisvwdaunazuisenaiiveanisilasunlaivedans

vafivludawindeun aunaiaiivavioslulawndindiifeivasiunaln
Asasundasuarvuileu nsaidnwIveIn 1sUuUeuvesasuany

NI

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

256654 wiidaunndaunaznsiaszy 3(2-2-5)

vane
Environmental Chemistry and Pollutant

Analysis

AsAnwansuatumaeinUudeulugdainasy lawn 11 ussennd

a

wazfiu nalnnisvwdaunasuiisenaiiveanisilasunlaivedans

= £

wafiwludanindeu augainiivasieslulaundndiiestasdunaln
nsilasunlasiazdwlou nsalfnwvesnisvulouvesansuany

NIt

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

laliasuwaa
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256655 WadearulTeduganiaail 3(2-2-5) 256655 Wadeeruifedugenianil 3(2-2-5) laiwasuudas
Il ERER RIGER T
Advanced Research Topics in Analytical Advanced Research Topics in Analytical
Chemistry Chemistry
nszvumMitedugmanifiese Tnsduidenuideiivuatouwas | nssuiunsidetugomaniiinsei lnehuhtonuideiivuadouay
nsUszgnilfiedosflonasimaiatugmandfiesesdlumsyinide mdszgnilfiedodflonanimaiadugamanifasedlunmsyiide
Advanced research protocol in analytical chemistry emphasized | Advanced research protocol in analytical chemistry emphasized
on current topics and applications of advanced instrumentations | on current topics and applications of advanced instrumentations
and techniques in analytical chemistry research and techniques in analytical chemistry research
256661 wIANTTUNIUAY 3(2-2-5) 256661 UIANTTUNINAL 3(2-2-5) laiAsuutag

Innovation in Chemistry
NIzUIUNTaTUInnTIuIaal n1sAuANEANSMstyn NSV
fansmatan nsdsudnimadygidueduazuinnssumand
%y’umaul,l,azLmemsa%wassﬁmfmmsmwLﬂﬁmﬂﬁﬂizﬂamamu
LasRMEINNTIU
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

sector

Innovation in Chemistry
NIrUIUNTATIIUIRNTIUIaAT N15AuANENSNIty NsViuNL
fansmatan Msdsudnimadugidueduazuianssumanad
%umauua3LLu’mwmia%fwaisﬁui’mﬂﬁumaLﬂﬁmnéjﬂszﬂamaﬂmu
LasRmEaINnNTIN
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

sector
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LATWAIITY
Energy Chemistry

256662 3(2-2-5)
nasuazanlusundanual ndeureada wdsunaien
WﬁamummLL‘V]‘LJLLazmiLﬂgﬂugﬂimUﬂismumimﬂmﬁ ANTAT AR
WAIUMALIY NELATIREIgATULaENITAS LA N UNE 191U
NAUNU N13UEENATELIEUTTULAZATAIUIUNINAIBUANYBINTT
Aalulefiwa nsnlassadisvesansiadiu a136anans nausedy
WANIU NITILATIZRLATIATNANTHANS I NTZUIUNTINAANSIY
Funalegldiznisdaneniaglduseqluih

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

LAWY
Energy Chemistry

256662 3(2-2-5)
wasuazanlusundanuail nasuneada nasuni1sien
Wﬁﬂﬂ’m%ﬂLLVIuLLﬁ%miLU?ﬂIEJuEUIﬂEJﬂiSU?umi‘Vl’NLﬂﬁ QUPRERNIEK
WAMUMALNY NsFLATISEIgAduLasNITAS L MEI NI UNE Y
nAuNU N15UsEENAsEIieuITLATN1TATUINNIIAIBURLYDINTS
Aalulefiea nsmlassadisvesansiafu a136anans nauszdy
WANIU N1TATIZALATIAT A1 THANIUIN NTZUIUNITHAANSI9Y
Funalegldisnisdnneniaglduseqlnih

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

Taasundas
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256663 nsaauuazaudy 3(2-2-5)

gusznaumsdmiuiiniad

Investment and Entrepreneuship

for Chemists
UNUILAZNITIUUAUTLANVBIGINT AUNNY FULUY waTNG U
vasmududusznaunts nmasiawanududuszneunts nisganu
WAZNISAUYU LUIAANNTINALAY FULUUYBIUNUNY N1TIATIEINNG
N153Y waugINY seuudanisAunIn nindauniadan nsdiun
wnansansunslundanseluane auarvesnalulad donnamis
AnoUns
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

256663 msasuazauly 3(2-2-5)

gusenaumsdmsuliniad

Investment and Entrepreneuship

for Chemists
UNarN1sIUUNUTELANYEITINT AN JULUU Uagngulves
mmtﬂuﬁﬂsmaums miﬁwmmﬂmﬁu@:ﬂizﬂaumi NIV UL
N13AUNY WUIAANITINAUAS FULUUVOILHNUITY NITILATIZANI
N1531 WHUEINY sruudanisaunIn nindduniadygya nsdiun
onansansunslundanseluane auarvesnalulad donnamis
anoUns
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

laliasuwaa
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256691 duun 1 1(0-2-1) 256691 duaun 1 1(0-2-1) liAsuudas
Seminar 1 Seminar 1

msihiausuare AUMenandIdemaaiiiietlugnsfnuidens | msdausuarefunerasuitenaaiiiiethlugnisdnuidema

vl vl

Discussion and presentation of research topics in chemistry field | Presentation and discussion of research topics in chemistry field

with an emphasis on researching and criticizing knowledge from | with an emphasis on researching and criticizing knowledge from

papers papers

256692 fuuun 2 1(0-2-1) 256692 fuuun 2 1(0-2-1) A undas
Seminar 2 Seminar 2

nsausuare AU uiienanuitenaailuagiu wWeads | mstiauswaredumenguivionanuidemanilutlagtu wWeats

Uszaunmsallunsvinine dnus Uszaumsallunsvinine inus

Discussion and presentation on theory or recent topics in | Presentation and discussion on theory or recent topics in

respective branch of chemistry for increasing the experience for | respective branch of chemistry for increasing the experience for

thesis thesis

256693 fuuun 3 1(0-2-1) 256693 duuun 3 1(0-2-1) LA unlas
Seminar 3 Seminar 3

nsinEwekaze AU eNgevisonanuIdeLAll MAgITesiurive
Ineinus
Discussion and presentation on theory and experiment of current

thesis

nsinawekazeAuTeNguvisonauIFeLAll Minevesiuiite
Ineinus
Presentation and discussion on theory and experiment of current

thesis
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256695 Inednus 1 6 WEnn 256695 Inegtinus 1 6 WiaEnn UsuAeduesein
Y 1.1 WY 1.1
Dissertation 1, Type 1.1 Dissertation 1, Type 1.1
Anwreadusenauinendnus fuadt numwenaiswazaudded | Anviesduszneuinendinug duatt numwenaisuazadded
Fedes mmuavseidulans/mdeineninus Aedes rmuavseduland/fdeineninus
Study the elements of a thesis, review literature and related | Studying the elements of a thesis; reviewing literature and related
research, and determine a thesis title research; and determining the thesis title
256696 Inentinus 2 6 NN 256696 Ingtwus 2 6 UENA UsuAesuIeseInn
Y 1.1 LAY 1.1
Dissertation 2, Type 1.1 Dissertation 2, Type 1.1
WAUNDNAITHAAIAINAATIVEALREITUINEANUS (Concept | A LonaTsLanIAINARTIVEDALRBATUINENANUS (Concept
Paper) uazdnvhransdauaneionaswaraidefiieidos Paper) uagdnvhransdauaseionaswarnuidefiieidos
Develop a concept paper and prepare a summary of literature | Developing a concept paper and preparing a summary of
and related research synthesis literature and related research synthesis
256697 Inentinus 3 9 WA 256697 Inetwus 3 9 MUwnA USuAnesureseIn

wHu 1.1

Dissertation 3, Type 1.1

o o

WAIULATDIIBUaITN19ITY dnvinlasesI9ine dnus teldusse
AUENITUNT
Develop research instruments and research methodology, and

prepare thesis proposal in order to present it to the committee

LY 1.1

Dissertation 3, Type 1.1
Waneiosdeuarisn1side davhilassdnednug etauese
AEUENITUNIT
Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee
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256698 Inentinus 4 9 RuEinA 256698 Ingiwus 4 9 BB USumesuresein
WY 1.1 Wy 1.1
Dissertation 4, Type 1.1 Dissertation 4, Type 1.1
\Ausrusiudeya srenunnuimiineinusdesinsdiuinm | iususndeya sesumnuiiviinedwudsesiansdiuinm
IS ANINUS
Collect data and report the progress of the thesis to the thesis | Collecting data and reporting the progress of the thesis to the
advisor thesis advisor
256699 Inentinus 5 9 wuq8nA 256699 ANYIINUS 5 9 W8N USuAesureseian
Y 1.1 LAY 1.1
Dissertation 5, Type 1.1 Dissertation 5, Type 1.1
Aasgideya JaviTineriinusatuing Aasgndeya aviTineninusatuing
Analyze data and prepare a draft of the thesis Analyzing data and preparing a draft of the thesis
256791 NGNS 6 9 wuq8nA 256791 ANYIANUS 6 9 W8N USuA1a5U185187%0

wHu 1.1

Dissertation 6, Type 1.1
FovhinerdnusanysaluazunarideiieAianimeunsaiuin el
dnsanmsfnu
Prepare a full-text thesis and a research article in order to get it

published according to the graduation criteria

wWu 1.1

Dissertation 6, Type 1.1

dnvidnendnusanysaluarunainuideiofd NurnewnIn1uen o
dusanmsinw
Preparing a full-text thesis and a research article in order to get

published according to the graduation criteria
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256792 Inerdnug 1 3 NUaEnn 256792 Anegdwus 1 3 Ndaenn USuAeSunesneIn

WY 2.1 WY 2.1

Dissertation 1, Type 2.1 Dissertation 1, Type 2.1
ANYID9AUTENBUINYINNUS AUATT NUNIULBNFNTHAZIIUITLN | ANYID9AUTENBUINITNUS AUATT NUNIULBNETHATINUITYN
WNet0e nvuausiduland/sdednednus Wet09 nvuauseiuland/shdeinendnus
Study the elements of a thesis, review literature and related | Studying the elements of a thesis; reviewing literature and related
research, and determine a thesis title research; and determining the thesis title
256793 Inegrdnus 2 6 NUENA 256793 Ingdwus 2 6 UL USuAeSunesigdv

WY 2.1

Dissertation 2, Type 2.1
WAILLBNAITHAAIAIUANSIVEBANLINUINGINUS haLInviINanIs
AUATITIBNAITWALINUITE T NGBS

Develop concept paper and prepare the summary of literature

and related research synthesis

WU 2.1

Dissertation 2, Type 2.1

WAIULDNANTHEAIAUANSIVEBANLINUINGINUS haLInTIINaNIT

AUATITIONATWATUITETMNITDS

Developing a concept paper and preparing the summary of
literature and

related research synthesis
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256794 Inentinus 3 9 wenn 256794 Inentwus 3 9 wqenn UsuAesueseInn

e 2.1 WY 2.1

Dissertation 3, Type 2.1 Dissertation 3, Type 2.1
WALILATDILBLAZIEN19I98 TavinlATeTI9Inetnus wWetausds | Wauiasesdlonazisn1side 40vilasesnaine dnus iedllauens
AMZATIUANT AMZATINANT
Develop research instruments and research methodology and | Developing research instruments and research methodology; and
prepare a thesis proposal in order to present it to the committee | preparing a thesis proposal in order to present it to the committee
256795 Inentinus 4 9 WuEnn 256795 Inentiwus 4 9 MUWwnA UsuAesuIesIeIn

WHu 2.1

Dissertation 4, Type 2.1

v o

Wususindeya Sinswideya dnviinendnusadusi

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

wWu 2.1

Dissertation 4, Type 2.1

v o

Wunundeya Aessidoya daviiivendnusadusn

Collecting data; analyzing data; and preparing a draft of the thesis
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256795 IneTnuS 4 9 niqEhn 256795 Inednus 4 9 niqein UsuAeduesein
WY 2.1 WY 2.1
Dissertation 4, Type 2.1 Dissertation 4, Type 2.1
Wusiusudaya Tinseideya daviinerdnudatusg Mususwdeya Ansizideya dnviniventinusatusn
Collect data, analyze data, and prepare a draft of the thesis Collecting data; analyzing data; and preparing a draft of the thesis
256796 ININUS 5 9 niqghn 256796 Inednus 5 9 niqein UsuAeduesein
WHY 2.1 LU 2.1
Dissertation 5, Type 2.1 Dissertation 5, Type 2.1
Faviiinendnusatuauysaluazunauidoiiedfusineunsay | Saviinerdnusatuanysaluarunainaidoiledfuineunsaiy
\nausid S aNSANE Inauad IS aNSANE
Prepare a full-text thesis and a research article in order to get it | Preparing the full-text thesis and research an article in order to
published according to the graduation criteria get published according to the graduation criteria
256891 Inentinus 1 6 LA 256891 Ingntiwus 1 6 NUNA USuAeSure eI

LY 2.2
Dissertation 1, Type 2.2
ANY109AUTENBUINILNUS AUATT NUNIULBNAITHALINUITEN

WVeded nMvuauseiduland/ideinednus

Study the elements of a thesis, review literature and related

research, and determine a thesis title

WWu 2.2

Dissertation 1, Type 2.2

ANY1DIAUTENBUINYIRNUS AUATT NUNIULBNANTHALINUITLN

a v ° 3 6, U Y a a s
NIV ﬂ’]‘ﬂu@‘ﬂigLWUIQV]EJ/WQSUE]'JWEJWNWUﬁ

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title
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256892 dnus 2 6 WEnn 256892 Ineanus 2 6 WiaEnn UsuAeduesein

WA 2.2 WAL 2.2

Dissertation 2, Type 2.2 Dissertation 2, Type 2.2
WAUILONAITHANIALAATIVEEALAITUINEANUS (Concept | WauenaITuantAuAnsIvEamAslfuineinus (Concept
Paper) wardnvwansduassiienaisuaridseiiiete Paper) wardnvwansduassiienasuaruiseiiieitos
Develop a concept paper and prepare a summary of literature | Developing a concept paper and preparing a summary of
and related research synthesis literature and related research synthesis
256893 INTNUS 3 9 niqghn 256893 Inednus 3 9 niqein UsuAeduesein

WWY 2.2

Dissertation 3, Type 2.2

o o

WALLAT09EaLarITNTI9Y TavilaTesineinus etuauese
AMENIIUNTT
Develop research instruments and research methodology and

prepare a thesis proposal in order to present it to the committee

WY 2.2

Dissertation 3, Type 2.2
WameSesiiouazisniside favilasedineninus etiauede
AMZATINANT
Developing research instruments and research methodology and

preparing a thesis proposal in order to present it to the committee
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256894 INUTNUS 4 9 wIwnn 256894 INeINUS 4 9 MIwnN USurasuesein
WNY 2.2 LU 2.2
Dissertation 4, Type 2.2 Dissertation 4, Type 2.2
\fusruriadeya srenunnuimiineinusdesiasdivine | iususndeya Mosuanuinwivinerdnusesiansdiivinm
Inginus Ingnlinus
Collect data and report the progress of the thesis to the thesis | Collecting data and reporting the progress of the thesis to the
advisor thesis advisor
256895 INUIINUS 5 9 wiaenn 256895 INUINUS 5 9 wiqenn USuresuesedn
WNY 2.2 LU 2.2
Dissertation 5, Type 2.2 Dissertation 5, Type 2.2
Aasgideya JaviTinendinusatuing Tnsideya Javininerdnusatusng

Analyze data and prepare a draft of the thesis

Analyzing data and preparing a draft of the thesis




152

nangnsuTuuse w.A. 2561 nangnsuTuuse w.A. 2566 a1szTun1suTulye

256896 INUTNUS 6 9 niqEhn 256896 IS 6 9 niqein UsuAeduesein

WA 2.2 WAL 2.2

Dissertation 6, Type 2.2 Dissertation 6, Type 2.2
Favininendnusatuauysaluarunaaideifieffiuiimeunsaiy | daviinerinusatuanysaitazunanuideiioffiuimeunsniy
LnuREISaINSAN \nURENSaNSANEN
Prepare a full-text thesis and a research article in order to get it | Preparing the full-text thesis and a research article in order to get
published according to the graduation criteria published according to the graduation criteria
277517 vidaesiagiumaai 3(3-0-6) 277517 dalagtumaintignannssy  3(3-0-6) laiwasuudas

QAEFNNTIN

Current Topics in Industrial Chemistry

v ¥ A

Wdenuraulanisgaaivnssuail lngllundenseuiunisnisauad
Fnwn Fnslmdiviuats nmsusuusstunifionnuasyinmimi
QRANMNTTULAL

Interesting topics in industrial chemistry emphasizing process,
research recent and modemn

methodology, processes,

modification for improvement in the field of industrial chemistry

Current Topics in Industrial Chemistry

v v

Wtenuraulanisgaaivnssuall lneuulden seuiunisn1saua
Fnwn Fnslmdiviuats nsusuusstuanidiennuasyimiims
PAENNITTIULAL

Interesting topics in industrial chemistry emphasizing process,
research recent and modern

methodology, processes,

modification for improvement in the field of industrial chemistry
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277521 SITNAFAIULVD I 3(2-2-5)

Solid State of Ceramics

wa

lasafrmandl laseadenieniniazyaninveussing auaud

' LY

maveslulaundindves wsind navedlasiadsiifdoaudfinig
MeANUBUTIIANG WY ANSou Bidnnselnd ualwidn uae 1Bena
nsduaszsdnduiafiasaisinaiianieg urlulgsiding ng
Uszgnaldauesfindlus feq wu luesesndin wbediudoya
\aALAIDNY

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

277521 YIITNFFIATUL VDI 3(2-2-5)

Solid State of Ceramics

a ¢ wa

lassadimaail laseaieniegninuazyaniaveuesiind Aaauy

q

a1 £

maneslulaunindves wsfing naveslassadreiifideauting
MeANURUYSIANG WY ANSou Bidnnsednd udlwian uae 1Bena
nsduasigiasdnduiafiaealisiaianieeg wiluesingd n1s
Uszgndldauesfindlusnu seq wu liuesesndn mbediudeya
\waALAIDNNY

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

laliasuwaa
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277522 ASZUIUNITHER 3(2-2-5)
wsding

Ceramic Processing

Fonavildlunsruiunidngnavnssuieiniind auautiniaei
LLﬁm/l’NﬂW&m’lW‘UENijﬁ]an LLa%ﬂWiLUgﬂuLLUaﬂﬁLﬁﬂﬁu NIEUUNTT
NAMNAN S UINIINNNALASNATDINTZUIUNTNAAADANTAAIG 9 VO3
WA AusiAndeuiinnen wu wiesdufumn idesausie hgnu
Il isfindrounednuazurluesind nsaruauAu KGN
\w38nd

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

277522 ASZUIUNISHER 3(2-2-5)
wsdingd

Ceramic Production Process

o

noAunldlunszuIunSHARgRamMNITUYTENd AuauTRMLAliuay

q

NNYANYBITRY AU wazMaUAsuLUasTIiARTY nsruILuNSHAR
NARAUIMLYINNNALAZNAVDINTLUIUNITNAANFRDANTRAN 9 V99
WA SusiAnduiingnen wu wiesdufuen iedesausias Tgnu
Il isrfindaounedauazurlugsniindg n15nIuANANAINKEA T
\w313nd

Raw materials for industrial ceramic processing, chemical and
physical properties of raw materials, unit operations in processing
technical ceramics and effect of these operations on 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

Waguwlastiosneiv

AYIDINGY
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277531 Jalane 3(2-2-5)

Metallic Materials

nsvaslane lassasiamiaganinveslanevas audivedlavevas
wadanstugulae Janildlusasus 1w3esldu waze1ueInia Jan

NeIfUNITERNKUUAULATEIATUIUS DU NTUTTNUYIE

Metal castings, cast microstructure, properties of cast metals,
metal forming techniques, automotive materials, aerospace

materials, architectural and packaging materials

277531 Yalane 3(2-2-5)

Metallic Materials

n1svaslane lassasntamiaganinveslanevas audhveslansvae
wadlanstugUlave Jannldlusasus 1w3esdu wazeueinie Jan

NeIfUNTERNKUUAULATEIATUIUTOULAYNITUTIIIUYIE

Metal castings, cast microstructure, properties of cast metals,
metal forming techniques, automotive materials, aerospace

materials, architectural and packaging materials

laliasuwaa
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277532 Tasea¥ranazimaslaulauniind

3(3-0-6)
vosdnnlans
Structure and Thermodynamics of Metallic

Materials

TAssadnanuesends Auuanseslulasadananvesuesuds
audAnenavadlany nalnnisviludasdulansuazlanenay Ay
307 uwwugia nmsidsumalulans nssuitnsanuiouveslans
wau lavignan n1snanseuwaznisUesiu

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

277532 Tasea¥ranazimastulauniing

3(3-0-6)
vasdanlane
Structure and Thermodynamics of Metallic

Materials

Tassasananveaveands anuuansedlulassadianadnveavesuds
audAnenavadlany nalnnisvlvudaussdulansiazlanenay Ay
07 uwnugia nsidsumalulans nssuitnisanufouveslans
e lavienan n1snanseularnisUenu

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

laliasuwaa
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277543 msiamsveadouazundely  3(2-2-5)
QAEMNTTULAY
Waste and Wastewater Management

in Chemical Industry

Uszinnuazunasiilinveadelugnavnssy malasizimaaiiiive
nssenUssianiuitauar Minvedds N1sanvetdsdunsiey Usean
vosuLdelugraivnssy walulagnisundauasnisiidnunde

guavnssu Yarmupiureudeuardwinde

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

277543 N153ANTVBNLELAZAIN 3(2-2-5)
Uaaanemanaiilugnanssy
Waste and Safety Management of

Chemicals in Industry

UizLﬂWLLaSLLMéﬂﬁWLﬁmadLﬁaiuqmﬁﬁwﬂiiu msesginaaiiiie
nsuenUszan Untanazidnveddunisanvoidesunsiy Usziny
vostndulugaamnssy waluladnistivauaznisdidatnde
gnamnssu Msthveadeuar Tanndunldusylominieasayaniiiy
Fornuniiurendouazduindon n1sinn1siuauvasndely
PAAINNTIN

Types and resources of waste in industry, chemical analysis for
grouping treatment, and disposal, types of wastewater in industry,
appropriate technologies for wastewater treatment and disposal,
recycling of waste and materials for value added products,
environmental and safety guideline, safety management in

industry

USutadvazUsuaasuie
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Organic Chemistry of Polymer

uniiigfudssnmaznsdanseinediues nalnn1sinufazen
wazaaumanivesfizouuudu U N8 UUUOYNADATEUBINDALN
asviaienasnedwessan Ujisewuuseulessy Ujisewuuuan
lepou UAseuvulaoafiududinasiunyvi n1swseunediue sl

wiilarduiiowSounediuessiuwuuudentaznim

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

Organic Chemistry of Polymer

uniiAsfudseinnuansdanseinediues nalnnisiiaufizen
LLazf\]aumam%‘umﬂﬁﬁ%mLLUU%’u U3 WUUDYYADATE YDINDALY
asvlinifeaznediuessiu Ujisewuuneulossu UjAsewuuLan
leoou UjAseuwuulaoafiutudinasiunmi n1smssunediuaslidl

wiilarduiiowiounediuessiuwuuudenuazniim

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
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Polymer Physics

lassaiauazusavesiananediues Maiandn uaglasiainaves
Wan mimﬁaulmﬁuaﬂmaqa LLﬂS‘Wi]aﬂ%‘ill%Nﬂ’]EJﬂTW‘UEN‘WE]aLiJE]%
NANTENUVBIUNANT L13a1 LLa:Tﬂina%fNIumqasiamnﬂ?iauamuz
woslulaudnduazsunsisevesarsazaronediues ialaozunsy
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AuanTRmaAiifiuRvemeRius

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

277552 Andnadiues 3(2-2-5)

Polymer Physics

lassaiuarsusiavatuananediues nsiiandn waglasiainees
Nan msm?alaulmﬂuaﬂmaqa LLaSWQaﬂiiNVINﬂ’]EJﬂ’l‘W‘UENWE]’SLJJ?J%
NANIENUYBIRUNNL 118" LLaﬂmaa%ﬁﬂmLaqasiamim?iauamux
woslulauinduazdunsisevetarsazaenediues walnozunsy
osnedesnay nalntazinesiulaudndvesnisunsiiunodiues
AaanTAMATiiuRemeRiLDs

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
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277553 walulaginszuiunisdugy 3(2-2-5)
AEEHBI G DEIHGEH

Polymer Processing Technology

nazuaIne) woAnssuvedlnathladeuwazusuiiladou audflaln
Banafin nsTnaud® menszuaiven Jeadeiifinadoausinienseua
e ndnnsnstuzUnandusinediues n1sdianuuangiiinays
nsdauULTiada msvhildudn nssasanas matedeu Trlu n1stu
wule waznisdanuurdngislou anuduiussznindlasiaiisiay
duiRvosmediues

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

277553 walulaginszurunisuzy 3(2-2-5)
CEEHBI G DEIHGEH

Polymer Processing Technology

nszuaIvnel woAnssuvesluatladeunazusuialadou audmlaln
3anafin n1sTaant@ menszuainen Yadeiifinasoansinianseua
e ndnnsnmstugunBnsurmediues n1daiauuvangiieauaze
nssauuuiingn nsvhildandt msdaianas msiedeu Ty n1stu
wule wazn1sdanuuviaaislou amnuduiussznindassasiaay
dulRvesnediues

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
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Rubber Technology

Iﬂiﬂﬁ%’]ﬂLLa%ﬁllﬁja‘UaﬂiJNﬁiiﬁJ‘maLLﬁ%‘c’J’NéjﬂLﬂﬁS‘lfl @15.A3 n1seen
6Lk NIIADUNIIUA NIzUIUNITUUTFUES nszuaInendedudmiu
PRADUNIIUA NFTAATIUTVDILLUUAISY tagnTadeuaNTRved
g1e¥amlud arudnthmanaluladens nsisefisrvesivens
wazwalulagnisussyndldendugaamnssudssnmengg wasnis
FlaAaens

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

277554 walulagens 3(2-2-5)

Rubber Technology

Iﬂiﬂa%’NLLazﬁMﬁaﬂJ@QEJNﬁiill‘U’laLLazEJN?Tﬂ Lﬂ'ﬁ’]%‘ﬁ @15.a3 n1seen
Glks NIIADUNIIUA NIzvIUNITLUIFUEN nsvuaInetosiudmsu
BABUNIIUG NTTaA UGV UUAS LagnTndeuaNTRUeY
greanlud anudmimanaluladens ns3seifeivestivens
wazwalulagnisussyndldendlugaamnssudssnmnengg wagns
FISTGIERE

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
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Usznau
Polymer Blends and Composites
e uuazyUAT0INOANOTNAN NITATIUNDALUDTNANTTAN 9 LATA
nMsnTREUNedNes May TassasuazandRifiddvemediuesray
woslulaundnduszanuasnsalunisniula msldanstonailune
Awesnay wagnsussendldnunediwesnay Touuazylinveaiand
UsENau asfiAuLasin3 NG Lwﬂﬁﬂmisﬁugﬂﬂamiw%m n158ALNIY
FEMNAIHLANTUWATNS  n159ATeeRT audRlnavesTanida
Usznau NMsnsIvdeuwaznsUssy At TandeUsenoy
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.

277555 WoANSNANLAZ TAALY 3(2-2-5)
Usznau
Polymer Blends and Composites
e uuazsnvoINea O NAL N1THIDUNDALUDTNANTTANN 9 Ata
nMsnTRaUNedmes May TasvaduazautRvidAyvemediesuay
weslulpundnduazanuasnsalunsitniula msldanstonailune
Awesuay wasn1sUszendldnunediweinay Jouuazylnveiand
UT2NOU @A LANLAZIURI NG wmﬁﬂﬂﬁs‘fugﬂﬂamiwﬁm n158ALNTY
FEMNATALANT VLRSS N53aTeaRd audfienavesianida
Usgnau MansavdeuwaznsUssendldanTandeUsenou
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
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Advanced Polymer Synthesis

nsdunsevinedweiaisldnss Uiisenafiveameduwesauduayll
us madsaninuazasan mesediues alansduasizined
wosiugs 1wy mainedweiuuudiendy n1siawodwesuuuidn
2mA3Fa Maiiawedlueuvueyyadasziinunuld msduasigi

wodlesumiin Tuanags Jusu

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 high molecular weight polymer

Advanced Polymer Synthesis

nsduAsIeinediuesaslgnss UjAseaivemedwesdusdiuazli

a

AU NMSAIANNLALAIENNVBINDAES WALANSELATIENDALLDST
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Tuge 1y Mmaianediwesiuuiengy maianediwesiuuilamaunis
Fa msiemoaieuUUsyyadasTimuAils 1y o1slolend Lefiendi
msdaasginodueiiwiinlnanage uasudenlanodues madians
Hupmevimedesililugnamnaau

Synthesis of linear polymers, chemical reactions of saturated and
unsaturated polymers, degradation and stability of polymers,
advanced polymer synthesis techniques such as group transfer
polymerization, ring-opening metathesis polymerization, controlled
radical polymerization; RAFT, ATRP, synthesis of high molecular weight
polymers and block co-polymers including polymerization techniques

used in industry today
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Petroleum and Petrochemical Industry

n1380dn 11581599 wazn1sRaaTlnsidey wraefinILaznITHen
nanAngUlnsad n1swan arstlnsadanloaiuduazorlsunfn N3
tlasdenluldussloviaueine wu freney fesssufdmsu
EJ’]‘LJEJ‘LHﬁ ﬁwﬁm%amﬁa L‘?;Juéfu

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), fuel

oil etc.

277561 aaaunssutinsifeuuasllnaell  3(2-2-5)

Petroleum and Petrochemical Industry

n1sfuda N15d1999 wazn1swandlasiden wrasfiuwaznisuen
nandudtlasadl nsudn arstlnsadanleeiuduazezlsinfn nsun
UnsideulUlduselomiiusiigg iy firenedy fresssugfdmiveny
pus dudemas [Wudy

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), fuel oil

etc.
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Catalyst and Catalytic Processes

WUFIUAUFAITUAITIURATOIMUULNTUS kA wUUTISHUS
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v
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guganszuiumassfisenasmsvssenalylugaamngsy

Fundamental aspects of homogenous and heterogeneous
catalyst, biocatalyst, catalyst preparation and characterization,

deactivation of catalytic process, and its application in industry

nangnsuTuUTe .. 2566

277562 AseufizeuasnszuuMsise  3(3-0-6)
Ujnsen
Catalyst and Catalytic Processes

fug1uaNgNgItuALs UATeuuulenus kazuuudisius

o

AseUfAzeuuuieulsn N19RSENLAEIATIENALTIUNATE N9

3
LY

fuganszuiumassufisenasnsussenalalugaamngsy

Fundamental aspects of homogenous and heterogeneous
catalyst, biocatalyst, catalyst preparation and characterization,

deactivation of catalytic process, and its application in industry

a1szTun1suTulye
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Biomaterials

AnwiAeaiuTaniiliduanmetinim uazaui@inanuesTandanm
Anwnsldnuvewediwesfldnianisunmg anudilalunislday
YOINORNBINNITUNNG UazAMTIMVBINERLaSTFMIITUNNE
Tutagdu AnwidefiauAafuianssiede YIUINITNI
FAnen wazwedweifievaarsls iieldnunsunisvudeen ans

FOURINIINITHWIN UazTanlaseaiadmsuuinumg

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

1Y

277571 CGLURHNIT 3(2-2-5)

Biomaterials

nsfnwiAgfuTailidutagmedinin uazaudising o vosian
Fanm Anwnisldnuvemediwesildmanisunmd anudilalunis
TH Y NOBLUBSINITUNNE WAz INTINTBHOAWaSTTNI
mawnndlutlagiiu Anwihdefiawisivimnssudedo YIUINg
MMeTTinen wasnedlesfidevaansls Weldauniesiunisuudse

NSYRURINIINNITHIAN waeTanlaTiasdmSuuIauNg

Study of fundamental materials used as biomaterials and their
properties, use of polymers in biomedical applications to give an
understanding of the end use, 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
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Nanotechnology Nanotechnology

o =

Anvidesuieriuiantinmuuinulues wasdnwinalulagul
lu nsdunTeikasAnwandivesiandinmuily audseuniauly
lavie Tanduvsduaretun3dnligniu awnsadtmnuaunsalunsld

Nuvesianululumdingmansuagininssuaans eSureinaian

Tdlunsdamseiuasiinseiianuily

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

Anwvlasiuiernuiantinmuuiauiluwns wasfnyinalulagu
1y nMsdunsgviwaznwantivesiandininuily sudseuniauily
lavy Tanduvisduaretuvsdnisngy anunsaiiennuansalunisld

uvesianunlulundngimansuagiminssuaans ssuiewmaliai

Tlunsdanseiuagiiassiianunly

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

techniques used to synthesize and characterize nanomaterials
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Composite Materials

nsdmgeivnana anudanguiuulingy LaranuganguwuuanIs
usggndlflunsifnmlavanauiavasianaounedn aun1sildesune
auifAnianataznienmusaunIndaounodnvodlans wslnd uas
nWadiues UMUWW‘U@Qﬂi:’;U’JUﬂ’]iN%MLLaﬂﬂiﬂﬂ%’NM’Nﬂqaﬂﬁﬂﬁﬁﬁi@
anvmnIg 9

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

277622 Yanaaulndn 3(3-0-6)

Composite Materials

nsdmguiniena anudavguiuulidagy warauarguwuunnls
unUsgegndlflunsifnmavansmavesianaoumedn aun1sildesue
audfnienanazniennvasunsndneunednvadlane wsnind was
DRIMEE wmmaaﬂizmumimamLLazImm%waNa;amﬂﬁﬁsia
auvRsg o

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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Advanced Polymer Physics

aUURLTINA MUAILAZNNTVUABINBAINES dUTANIINIENINYDY
WeAlesviaey a1savaluuaynealuesveILde AsuNesutuLaYIUIA
lanavesanelanediwesluaisazais lunefiuesvaou wodwosnay
wazuaealanedwes auaudRiniwveslulawindvesaisazaened
LS NOALUDINANLAZNITANKAN ANUFNRUSTEUINlATIAS LAY
auURAvenedlles

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

Advanced Polymer Physics

aUUALTINA MNLEIATNITVUEAIBINBALNDS aNURNIINIEAINTBS
nedllasvany @1savaluuayneallesveILde AeuNesutuLarILn
luanavasanglenediwesluaisasate lunedweivasy wedluasuay
wazuasalanedwes anaudRintwweslulauindvesaisavaened
LUBS NOALNBSNANLAZNITANKAN ANNANRUSTEUINTlATIES19uay
auURAvaInedlles

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
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Advanced Research Topics in Polymer

P09 UITNUIAUTININBALUBST NTEUIUNITILATILILANIENY

Wnslwinvivade uazn1suszgndlddugmiamediues

Interesting topics in polymer, special characterization protocol,
recent and modern processes and advanced applications in

polymer

A
7

277653 denuidevuganenadiues  3(2-2-5)

Advanced Research Topics in Polymer

U UITYNUIEUTININBRLLBST NTEUIUNISILATILILANIENY

Wnslwinvivadie waznsussendlddugamianediues

Interesting topics in polymer, special characterization protocol,
recent and modern processes and advanced applications in

polymer
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Research Methodology in Science and

Technology
AMUMINY dnvaly wazld1muien1sIide nsEuIun1sTIvy Ussian
1153498 nsfinuadynin1side duds wazauufgiunisiiv

o

swndeya adddmiunisitasigvideyaniaail n1seuLay
afuMenanATeARuTIviuatslusasisUssna msideulase
379 WAEI189IUNITINY NMTUTEIIuNTITE nsuwadTululd was
23981U5TUUNIT WATATTNITITHLANIENIATUINYIAIERI LAY
wialulad

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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Solid State Inorganic Chemistry

AMTEWLATITIRVBT0TUNTY Wuseialluan uzyaInde dnuuzveq

fuiinan gudanianienmwazsedl kagnsiluldnuinestes

Synthesis of inorganic solids, chemical bonding in solids,
characteristic of lattice defects, physical and chemical properties,

and their applications

Unse3n
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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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Colloid and Surface Chemistry

wilneaaeed AN Usingnisaivaunamaninidlii n1sgadu

UUIAUAD #1199 N13UT2ENAT0INTEUIUNNSBaTIs WIS

Colloid chemistry, surface chemistry, electrokinetic phenomena,
adsorption at different interfaces and application of

heterogeneous catalysis

256555 dadagtumaniiinsei 3(2-2-5)

Current Topics in Analytical Chemistry

wadla wdesile wagidnishasiziiivuady naiwaitaszi
saufansihluuszgndld uaznnseenuuuiBmsiesgiiiieldlunns
PR

Modern and current techniques, instrumentation, and methods in
analytical chemistry including the applications and the method

development of future research

Unse3n
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Biocatalysis and Green Chemistry

n1sseufisenaiilaenalnnisdinin madendmsuuiizeinisduasien
wuunilazenn wannistunisldieuleidwiududusmnd@inimlaeiiunis
asaouleduaznisindisaufisemietinanluldauase swudandnnis
fugureuafiazerniifsdestuisnmassfitelagldinsmsdanm uaz

FTIBUNTE

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
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Chemistry of Aromatic Macromolecule and

Supramolecule
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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
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Electron Microscopy in Chemistry
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Anngndanmans lnefiansannisiintounnses n153ATIERIAIA
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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

nangnsuTuuTe .. 2566

a1szTun1suTulye

Unse3n
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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
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Material Surface Analysis

wadiageg Adlunismsaiinseituiavesfannediues lwafind
lany uavdaaes 1y wadawndisdinlndidnnseualnsalnd (XPS)
NADIgansIMIBIANATOULUUNZANZAIN (STM) NA0I9aNITAULUULTS
pymou (AFM) wazesiasaiannseualnsalnl (AES) udu

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) etc

Unse3n
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Advanced Research Topics in Ceramics
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Interesting topics in ceramics, special characterization protocol,
recent and modern processes and advanced applications in

ceramics
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Channei, D., & Inceesungvorn, B. (2021). Effect of exposed facets of bismuth vanadate,

controlled by ethanolamine, on oxidative coupling of primary amines Journal of Colloid
and Interface Science, 602, 168-176. (Scopus)
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(TCl ngy 1)
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(nMM199ngE) : Associate Professor Dr. Prinya Masawat
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1.1 S7897UN157Y
1.2 unANNATY (Srug1utoyanAfium)

Kheamphet, P, Masawat, P. (2022). A simple and cost-effective smartphone-based

digital imaging device for the quantification of selected heavy metals in Thai rice. Analytical
Methods, 14, 165-173. (Scopus)

Wongthanyakram, J, Kheamphet, P, Masawat, P. (2020). Fluorescence determination

acrylamide in snack, seasoning, and refreshment food samples with an iOS gadget—based
digital imaging colorimeter .Food Analytical Method, 13, 2290-2300 .(Scopus)
Wongthanyakram, J, Harfield, A, Masawat, P. (2019). A smart device-based digital

image colorimetry for immediate and simultaneous determination of curcumin in turmeric.
Computers and Electronics in Agriculture. 166, 104981. (Scopus)
Wongthanyakram, J, Masawat, P. (2019). Rapid low-cost determination of Lead(ll) in

cassava by an iPod-based digital imaging colorimeter. Analytical Letters. 523, (550-561).

(Scopus)
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1.1 59897UN159Y
1.2 unAAde (seysudeyaniafiu)

Suparpprom, C, Vilaivan, T. (2022). Perspectives on conformationally constrained
peptide nucleic acid (PNA): insights into the structural design, properties and applications.
RSC Chemical Biology. In press.

Yukhet, P, Buddhachat, K, Vilaivan, T, Suparpprom, C. (2021). Isothermal Detection

of Canine Blood Parasite Ehrlichia canis (Utilizing Recombinase Polymerase Ampilification
Coupled with Graphene Oxide Quenching- Based Pyrrolidinyl Peptide Nucleic Acid.
Bioconjugate Chemistry. 32(3): 523-532.

Wongrainrot, N, Songsilawat, P, Sahakitpichan, P, Suparpprom, C, Vorasingha, A. (2020).
Tranesterification of natural vegetable oil over the divalent and trivalent metals as a
heterogeneous catalyst. Proceedings : The Pure and Applied Chemistry International
Conference. (PACCON2020). CS82-CS86. Impact forum, Muang Thong Thani, Nonthaburi,
Thailand.

Yukhet, P, Chaithongdee, W, Sansomwong, S, Sahakitpichan, P, Suparpprom, C,

Vorasingha, A. (2019). Bioester production via a continuous process using a solid catalyzed
transesterification of Plukenetia volubilis oil . Proceedings : The Pure and Applied Chemistry
International Conference. (PACCON2020). OR77-OR82. BITEC, Bangkok, Thailand.

Kharmsri N, Suparpprom C, Vorasingha A. (2019). Co-Solvent Transesterification

Production of Bioester from Pinari Oil using Metal Oxide as Heterogeneous Catalyst.
Proceedings: The 1 st Thailand Biorefinery Conference "The Future of Biorefinery for Thailand
4.0" Suranaree University of Technology. 43-46. Nakhon Ratchasima, Thailand, July 2019, 25-
26.

Poosri, S, Thilavech, T, Pasukamonset, P, Suparpprom, C, Adisakwattanae, S. (2019).

Studies on Riceberry rice (Oryza sativa L.) extract on the key steps related to carbohydrate
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and lipid digestion and absorption :A new source of natural bioactive substances. NFS
Journal. 17: 17-23.

Chayaratanasin, P., Caobi, A., Suparpprom, C., Saenset, S., Pasukamonset, P.,

Suanpairintr, N., Barbieri, M.A., Adisakwattana, S. (2019). Clitoria ternatea flower petal
extract inhibits adipogenesis and lipid accumulation in 3T3-L1 preadipocytes by
downregulating adipogenic gene expression. Molecules. 24(10): 1894.
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("MM199nqE) : Associate Professor Dr. Boonjira Rutnakornpituk

a v L =
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1.1 S7897UN157Y
1.2 unANNATY (Srug1utoyanAfium)

Inthanusorn, W, Rutnakornpituk M, Rutnakornpituk, B. (2022). Reusable poly(2-

acrylamido-2-methylpropanesulfonic acid)-grafted magnetic nanoparticles as anionic nano-
adsorbents for antibody and antigen. International Journal of Polymeric Materials and
Polymeric Biomaterials. 1-10. (Scopus)

Rutnakornpituk, B, Boonthip, C, Sutham, S, Rutnakornpituk, M. (2021). Glucosinalate

compound and antioxidant activity of fresh green cabbage and fermented green cabbage

products. NU International Journal of Science. 18(1): 62-75. (TCl nau 1)

Deepuppha, N, Khadsai, S, Rutnakornpituk, B, Kielar, F, Rutnakornpituk, M. (2021) .
Reusable pectin-coated magnetic nanosorbent functionalized with an aptamer for highly
selective Hg?" detection. Polymer Advance Technology. 32: 2207-2217. (Scopus)

Khadsai, S, Seeja, N, Rutnakornpituk, M, Vilaivan, T, Nakkuntod, M, Suwankitti, W, Kielar,

F, Rutnakornpituk, B. (2021). Selective enrichment of zein gene of maize from cereal

products using magnetic support having pyrrolidinyl peptide nucleic acid probe. Food
Chemistry. 338: 1-8. (Scopus)
Deepuppha, N, Kadnaim, A, Rutnakornpituk, B, Rutnakornpita, M. (2020).

Poly(esterurethane)-crosslinked carboxymethylchitosan as a highly water swollen hydrogel. .
Journal of Metals, Materials and Minerals. 30(1): 48-56. (Scopus)

Deepuppha, N, Thongsaw, A, Rutnakornpituk, B, Chaiyasith, WC, Rutnakornpituk, M.

(2020).  Alginate-based magnetic  nanosorbent immobilized with aptamer for
selective and high adsorption of Hg? *in water samples. Environmental Science and Pollution
Research. 27: 12030-12038. (Scopus)

Sujittra, P, Mekkapat, S, Bunthip, C, Deepuppha, N, Rutnakornpituk, B, Wichai, U,

Rutnakornpituk, M. (2020). Design of polyester structure in amphiphilic copolymer
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coated on magnetite nanoparticle :Effect on loading and sustaining release of
indomethacin. Surfaces and Interfaces. 20: 100523-100530. (Scopus)
Deepuppha, N, Khadsai, S, Rutnakornpituk, B, Wichai, U, Rutnakornpituk, M. (2019).

Multiresponsive poly(N-Acryloyl glycine)-based nanocomposite and its drug release

characteristics. Journal of Nanomaterials. 8252036: 1-12. (Scopus)
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1. U998
1.1 57897UN15398
1.2 unAAde (seysudeyaniafiu)
Chaikhan, P, Udnan, Y, Ampiah-Bonney, RJ, Chaiyasith, WC. (2022). Fast sequential

multi element analysis of lead and cadmium in canned food samples using effervescent
tablet-assisted switchable solvent based liquid phase microextraction (EA-SS-LPME)
coupled with high-resolution continuum source flame atomic absorption spectrometry (HR-
CS-FAAS). Food Chemistry. 375: 131857. (Scopus)

Chaikhan, P, Udnan, Y, Sananmuang, R, Ampiah-Bonney, RJ, Chaiyasith, WC. (2021).

Magnetic dispersive solid phase extraction using recycled-graphite tubes for GO-Fe;O,
dithizone composite combined with FAAS for determination of lead in environmental
samples. Analytical Sciences. 37: 1015-1021 .(Scopus)

Chaikhan, P, Udnan, Y, Sananmuang, R, Ampiah-Bonney, RJ, Chaiyasith, WC. (2021).

Air-assisted solvent terminated dispersive liquid-liquid microextraction JAA-ST-DLLME (for
the determination of lead in water and beverage samples by graphite furnace atomic

absorption spectrometry. Microchemical Journal. 162, 105828. (Scopus)

Chaikhan, P, Udnan, Y, Sananmuang, R, Ampiah-Bonney, RJ, Chaiyasith, WC. (2020). A
low-cost microfluidic paper-based analytical device (UPAD) with column chromatography
preconcentration for the determination of paraquat in vegetable samples. Microchemical
Journal. 159: 105355 .(Scopus)

Sakanupongkul, A, Sananmuang .R, Udnan .Y, Ampiah-Bonney .RJ, Chaiyasith, WC.

(2019). Speciation of mercury in water and freshwater fish samples by a two-step solidified
floating organic drop microextraction with electrothermal atomic absorption spectrometry.
Food Chemistry. 277: 496-503.

Thongsaw, A, Sananmuang, R, Udnan, Y, Ross, GM, Chaiyasith, WC. (2019). Speciation

of mercury in water and freshwater fish samples using two-step hollow fiber liquid phase




224

microextraction with electrothermal atomic absorption spectrometry. Spectrochimica Acta
Part B :Atomic Spectroscopy. 152: 102-108. (Scopus)
Thongsaw, A, Udnan, Y, Ross, GM, Chaiyasith, WC. (2019). Speciation of mercury in

water and biological samples by eco-friendly ultrasound-assisted deep eutectic solvent
based on liquid phase microextraction with electrothermal atomic absorption
spectrometry. Talanta. 197: 310-318. (Scopus)

Thongsaw, A, Sananmuang, R, Udnan, Y, Ross, GM, Chaiyasith, WC. (2019). Dual-cloud

point extraction for speciation of mercury in water and fish samples by electrothermal
atomic absorption spectrometry. Spectrochimica Acta-Part B Atomic Spectroscopy. 160:
105685. (Scopus)

Thongsaw, A, Sananmuang, R, Udnan, Y, Ampiah-Bonney, RJ, Chaiyasith, WC. (2019).

Immobilized activated carbon as sorbent in solid phase extraction with cold vapor atomic
absorption spectrometry for the preconcentration and determination of mercury species in
water and freshwater fish samples. Analytical Sciences. 35(11): 1195-1202. (Scopus)
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1.2 unAAde (seysudeyanafiu

Sadorn, K, Saepua, S, Punyain, W, Saortep, W, Choowong, W, Rachtawee, P,
Pittayakhajonwut, P. ( 2020). Chromanones and aryl glucoside analogs from the
entomopathogenic fungus Aschersonia confluens BCC53152. Fitoterapia. 144: 104606.
(Scopus)

Intaraudom, C, Punyain, W, Bunbamrung, N, Dramae, A, Boonruangprapa, T,
Pittayakhajonwut, A. (2019). Antimicrobial drimane-phthalide derivatives from Hypoxylon
fendleri BCC3248. Fitoterapia. 138: 104353. (Scopus)

Meksawangwong, S, Gohil, B, Punyain, W, Pal, R, Kielar, F. (2019). Synthesis and
investigation of a tris- cyclometalated iridium complex bearing a single quarternary
ammonium group. Inorganica Chimica Acta. 497: 119066. (Scopus)

Tummachote, J, Punyain, W, Thanomsak, S, Sirikulkajorn, A, Tomapatanaget, B. (2019).
Colorimetric N-butyl- 3,6-diamidecarbazole-based chemosensors for detection of fluoride
and cyanide anions. Spectrochimica Acta Part A :Molecular and Biomolecular Spectroscopy.
214: 384-392. (Scopus)

Meksawangwong, S, Gohil, B, Punyain, W, Pal, R, Kielar, F. (2019). Development of tris-
cyclometalated iridium complexes for cellular imaging through structural modification.
Inorganica Chimica Acta. 508: 119609. (Scopus)
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¥o - uwana (Mwlne)  : fUleAans1asd as.a1e3e alensnuns

(Me1dIngY) : Assistant Professor Dr. Sairoong Ouypornkochagorn
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1.2 unANNATY (Srug1utoyanAfium)

Thongkam, T, Hemavibool, K, Klamtet, J, Ouypornkochagorn, S. (2020). Potential

adsorption of leonardite for heavy metal ions removal from aqueous solution.

Srinakharinwirot Science Journal. 36(1): 177-188. (TCl mjmﬁ 1)

Ouypornkonchakorn, T, Ouypornkonchakorn, S, (2019). In Vivo Estimation of Head
Tissue Conductivities Using Bound Constrained Optimization.  Annals of Biomedical
Engineering, 47(7): 1575-1583

Ouypornkonchakorn, S, Klamtet, J. (2019). Adsorption of cadmium from aqueous

solution using leonardite-bentonite ceramic as adsorbent. NU International Journal of
Science. 16(1): 12-23. (TCI ngufi 1)
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(nMM199ngE) : Assistant Professor Dr. Nungruthai Suphrom

a v L =
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1. U3
1.1 59897UN159Y
1.2 unAAde (seysudeyaniafiu)

Wattanachaiyingcharoen, W, Phanmuangma, W, Boonphong, S, Suphrom, N,
Prasanpan, S .(2020) .Sex pheromone and pattern of mating communication of fireflies in
subfamily Lampyrinae (Coleoptera :Lampyridae.) PSRU Journal of Science and Technology.
5(2): 35-46. (TCI ngul 2)

Chaiphut, M, Ross, S, Ross, G, Suphrom, N, Mahasaranon, S. (2020). Development of
the mulch film from poly(lactic acid) incorporated natural fillers .Proceedings :The 1st
International Conference on Advanced Materials for Printed Electronics and Sensors
(ICAMPS2020) September 10-11, 2020, Faculty of Science, Chiang Mai University, Chiang
Mai, Thailand. 33-38.

Khantho, B, Ross, S, Ross, G, Suphrom, N, Mahasaranon, S. (2020). Preparation and
characterization of biodegradable film based on poly )actic acid (incorporate with herbal
oil .Proceedings :The 1st International Conference on Advanced Materials for Printed
Electronics and Sensors (ICAMPS2020) September 10-11, 2020, Faculty of Science, Chiang
Mai University, Chiang Mai, Thailand. 27-32.

Chaisutthi, C, Ross, S, Ross, G, Suphrom, N, Mahasaranon, S. (2020). Biodegradable
polymer blend of poly(butylene succinate) and poly (lactic acid) with herbal oil for
packaging applications. Proceedings :The 5th International Conference on Smart Materials
and Nanotechnology (SmartMat@2020), December 1-4, 2020, Nongnooch Garden, Pattaya,
Thailand .233-238.

Tibkawin, N, Suphrom, N, Nuengchamnong, N, Khorana, N, Charoensit, P. (2021).
Utilisation of Tectona grandlis (teak) leaf extracts as natural hair dyes. Coloration

Technolog. 00: 1-13. (Scopus)
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Buakaew, W, Sranujit, RP, Noysang, C, Sangouam, S, Suphrom, N, Thongsri, Y, Potup,
P, Usuwanthim, K. (2021). Evaluation of mouthwash containing Citrus hystrix DC., Moringa
oleifera Lam. and Azadirachta indica A. Juss. leaf extracts on dental plague and gingivitis.
Plants. 10(6): 1153. (Scopus)

Nansu, W, Chaiwut, P, Ross, S, Ross, G, Suphrom, N, Mahasaranon, S. (2021).
Developments of biodegradable polymer based on polylactic acid (PLA) with natural color
extracts for packaging film applications. Journal of Metals, Materials and Minerals. 31(3): 127-
133. (Scopus)

Luetragoon, T, Sranujit, RP, Noysang, C, Thongsri, Y, Potup, P, Somboonjun, J,
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Thanomsak, S, Insombat, C, Chaiyo, P, Tuntulani, T, Janrungroatsakul, W. (2021).

Fabrication of a paper-based sensor from graphene quantum dots coated with a polymeric
membrane for the determination of gold(lll) ions, Analytical Methods. 13(40): 4785-4792.
(Scopus)

Insombat, C, Kaewnak, W, Janrungroatsakul, W. (2021). Study the optical properties

of GQDs/AgNPs nanosensor for paraquat detection. Burapha Science Journal. 26(1): 200-212.
(TCI nguil 1)

Janrungroatsakul, W, Sawangsri, S, Wimonpun, B, Kaewkul, P, Thanomsak, S,

Thongkum, D. (2020). Development of potentiometric sensors based on neutral carrier and
their properties for silver ion. PSRU Journal of Science and Technology. 5(2): 114-127. (TCl
ﬂfcjmﬁ 2)
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Ketprasit, T, Bunrueang, J, Pratumshat, S. (2021). Preparation and characterization of

biodegradable nursery pots from thermoplastic starch of pineapple starch and polymer.
Proceedings of the 12 National Science Research Conference. 6-7 May 2021, 329-338.

Watanuki, S, Pratumshat, S. (2021). Surface treatment of hemp fiber and core on

mechanical property of poly)lactic acid / (hemp composite. Proceedings of the 12" National
Science Research Conference. 6-7 May 2021, 362-373.
Suttipong, N, Paramee, N, Pratumshat, S. (2019). Mechanical and Thermal Properties

of Polypropylene Composites with Fibrous and Non-Fibrous from Pineapple leaf. Proceeding
The 11" Science Research Conference, 23-24 May 2019, Srinakharinwirot University, 805-813.
Santisumranvilai, T, Phutthisa, T, Pratumshat, S. (2020). Investigation of Xylitol and

Xorbitol Derivatives on Mechanical and Thermal Properties of Polypropylene Fibers.
Proceedings :Pure and Applied Chemistry International Conference. February 13-14, 2020.
Bangkok Thailand, PC186-PC191.

Mitchell, GR, Pratumshat, S, Olley, RH. (2019). Polyethylene and the nucleating

agent :Dibenzylidene sorbitol, a neutron scattering study. Applied Mechanics and Materials.
890: 199-204. (Scopus)
Suaduang, N, Ross, S, Ross, GM, Pratumshat, S, Mahasaranon, S. (2019). The physical

and mechanical properties of biocomposite films composed of poly(lactic acid) with spent
coffee grounds. Key Engineering Materials. 824: 87-93. (Scopus)
Suaduang, N, Ross, S, Ross, GM, Pratumshat, S, Mahasaranon, S. (2019). Effect of spent

coffee grounds filler on the physical and mechanical properties of poly(lactic acid) bio-

composite films. Materials Today :Proceedings. 17(Part 4): 2104-2110. (Scopus)
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1.2 unAAde (seysudeyaniafiu)

Kongprayoon, A, Ross, GM, Mahasaranon, S, Ross, S. (2020). Biocompatible microgel
based on poly(lactic acid) and beta-cyclodextrin for drug release Proceeding : PACCON2020
Pure and Applied Chemistry International Conference. February 13- 14, 2020, Bangkok,
Thailand.

Sukkerd, Y, Ross, GM, Bunyodom, W, Sittichokechaiwut, A, Ross, S. (2020). Tissue

engineering scaffold of chitosan/silk fibroin/poly(vinyl alohol) for dental bone regeneration :
Effect of crosslinker. PCT10. 47-53.

Kumkun, P, Ross, GM, Mahasaranon, S, Tuancharoensri, N, Ross, S. (2019). Crosslinked-
PVA/SS electrospun nanofibers potential use for skin tissue regeneration :Effect of crosslinker
loading on morphology. PCT9. 80-85.

Sonjan, S, Ross, GM, Mahasaranon, S, Ross, S. (2019). Fabrication and characterization

of semi-interpenetrating network hydrogel scaffold of poly(2-hydroxyethyl methacrylate)/
sericin for skin tissue regeneration :The effect of sericin loading. PCT9. 74-79.

Pinthong, T, Ross, S, Mahasaranon, S, Ross, GM. (2019). The comparison of swelling

and surface absorption performance of non-porous and porous hydrogels. PCT9. 33-37.

Daengmankhong, J, Ross, S, Mahasaranon, S, Chang, HT, Ross, GM. (2019) Highly

selective release of charged species from pH-responsive unibody core- shell particles.
Proceeding :Polymer International Conference of Thailand 2019, Bangkok Thailand.

Waisarikit, A, Ross, S, Ross, GM, Udee, N, Mahasaranon, S. (2019). Study of the Machine
Parameter of FDM 3D-Printing for Fabricate Prosthetic Arms. Proceeding :PACCON 2019 Pure
and Applied Chemistry International Conference. February 7-9, 2019, Bangkok Thailand, 136-
141.
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Boontha, T, Ross, S, Ross, GM, Mahasaranon, S. (2019). Development of Paper
Packaging from Bagasse Fiber Modified with Natural Rubber Latex .Proceeding :PACCON 2019
Pure and Applied Chemistry International Conference. February 7-9, 2019, Bangkok Thailand,
125-130.

Sonjan, S, Ross, GM, Mahasaranon, S, Sinkangam, B, Intanon, S, Ross, S. (2021).
Biodegradable Hydrophilic Film of Crosslinked PVA/ Silk Sericin for Seed Coating : The Effect
of Crosslinker Loading and Polymer Concentration. Journal of polymers and the
environment. 29(1): 323-334. (Scopus)

Ross, S, Wu, RS, Wei, SC, Ross, G, Chang, HT. (2020). The analytical and biomedical

applications of carbon dots and their future theranostic potential. Journal of Food and Drug
Analysis. 28: 677-695. (Scopus)

Kumkun, P, Tuancharoensri, N, Ross, G, Mahasaranon, S, Jongjitwimol, J, Topham, PD,
Ross, S. (2019). Green fabrication route of robust, biodegradable silk sericin and poly)vinyl
alcohol (electrospun nanofibrous scaffolds. Polymer International. 68(11): 1903- 1913 .
(Scopus)

Daengmankhong, J, Ross, S, Mahasaranon, S, Chang, HT, Ross, GM. (2019). Effect of

Precursor Structure on Unibody Core-Shell Properties and the in-vitro Study of a Dual Anti-
drug /Drug System. Material Today :Proceedings .17(4): 1964-1970. (Scopus)
Suaduang, N, Ross, S, Ross, GM, Pratumshat, S, Mahasaranon, S. (2019). The physical

and mechanical properties of biocomposite films composed of poly(lactic acid) with spent
coffee grounds. Key Engineering Materials. 824: 87-93. (Scopus)
Suaduang, N, Ross, S, Ross, GM, Pratumshat, S, Mahasaranon, S. (2019). Effect of spent

coffee grounds filler on the physical and mechanical properties of poly(lactic acid) bio-
composite films. Materials Today :Proceedings.17(Part 4): 2104-2110. (Scopus)

Nansu, W, Ross, S, Ross, GM, Mahasaranon, S. (2019). Effect of crosslinking agent on

the physical and mechanical properties of a composite foam based on cassava starch and
coconut residue fiber. Materials Today :Proceedings. 17: 2010-2019. (Scopus)
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Kidruangphokin, M, Suphrom, N, Thanyawasit, P, Thammasorn, P, & Boonphong, S.m.
(2022). O-Glucosidase inhibitory activity of styrylpyrone and flavonoids isolated from Alpinia
mutica Roxb. Seed. Medicinal Plants-International Journal of Phytomedicines and Related
Industries. 14(3): 441-447. (SCOPUS)

Wattanachaiyingcharoen W, Phanmuangma W, Boonphong S, Suphrom N, Prasanpan
S. (2020). Sex pheromone and pattern of mating communication of fireflies in subfamily
Lampyrinae (Coleoptera: Lampyridae). PSRU Journal of Science and Technology. 5(2): 35-46.
(TCI N 2)

Suphrom, N, Insumrong, K, Ingkaninan, K, Boonphong, S. (2019). Gas chromatography-

mass spectrometry analysis and biological activities of hexane extract from Boesenbergia
xiphostachya (Gagnep) Loes. Rhizome. Agriculture and Natural Resources. 53(5): 472-478.
(Scopus)
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1.2 unANNATY (Srug1utoyanAfium)

Kwannak, N, Buasathian, A, Kritsunankul, C, Kritsunankul, O. (2020). Determination of

peroxide value in frying vegetable oil and gum samples by small-scale titrimetric method.
Proceeding :Pure and Applied Chemistry International Conference 2020 (PACCON 2020) FA68-
FAT1. Nonthaburi :February 13-14, 2020, at Impact Forum, Impact Muang Thong Thani,
Nonthaburi, Thailand, Organized by Department of Chemistry, Faculty of Science and
Technology, Thammasat University and the Chemical Society of Thailand (CST).

Srinuan, C, Kritsunankul, O, Singanusong, R. (2020). Effect of extraction conditions on

lecithin from rice bran gum and soybean gum .Proceeding : The 5" RSU National and
International Research Conference on Science and Technology, Social Science, and
Humanities 2020 (RSUSSH 2020) 588-595. Bangkok :1 May 2020, at the Student Center
Building, Rangsit University, Thailand.

Naiyana, N, Khanchompooi, W, Srinuan, C, Kritsunankul, O, Singanusong, R. (2020).

Low power ultrasound-assisted extraction of lecithin from rice bran gum. Proceeding : The
International Conference on Food and Applied Bioscience. 36-42. Chiangmai :Chiangmai
University.
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1.2 UNANATE (szygrudeyaianiu)

Pinchaipat, B, Thaempayak, N, Chotima, R, Songsasen, A. (2021). Synthesis,
characterization and DNA binding study of silver (I) complexes with 2'-thiazolylazo
aminoanisole compounds (TAAA). Naresuan University Journal: Science and Technology.
29(4): 62-72. (TCI gyl 1)

Wongsuwan, S, Chatwichien, J, Pinchaipat, P, Kumphune, S, Harding, DJ, Harding, P,
Boonmak, J, Youngme, S, Chotima, R. (2021). Synthesis, characterization and anticancer
activity of Fe (Il) and Fe (lll) complexes containing N-(8-quinolyl) salicylaldimine Schiff base
lisands. Journal of Biological Inorganic Chemistry. 26: 327-329. (Scopus)

Pinchaipat B, Khudkham T, Wongsuwan S, Chotima R, Chainok K, Pila T. (2021). The
novel zinc (Il) complex with dibromo substituted Schiff base and its biological activity.
Materials Letters. 293: 129749. (Scopus)

Seenak, P, Kumphune, S, Malakul, W, Chotima, R, Nernpermpisooth, N. (2021).

Pineapple consumption reduced cardiac oxidative stress and infammation in high
cholesterol diet-fed rats. Nutrition and Metabolism. 18: 36. (Scopus)

Phiromphu, N, Suramitr, S, Chotima, R, Boonseng, B, Songsasen, A, Piyasaengthong,

A. (2020). Azine-hydrazone Tautomerism of Thiazolylazo Pyridine Compound :Synthesis,
Structural Determination, and Biological Activities. Journal of Molecular Structure. 1230.
(Scopus)

Chotima, R, Boonseng, B, Piyasaengthong, A, Songsasen, A, Chainok, K. (2019). Crystal
structure of 3-[2-(1,3- thiazol- 2- yl)diazen- 1- ylJpyridine- 2,6- diamine monohydrate Acta
Crystallographica Section E. 74: 563-565. (Scopus)
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Suaduang, N, Ross, S, Ross, GM, Pratumshat, S, Mahasaranon, S. (2019). The physical

and mechanical properties of biocomposite films composed of poly(lactic acid) with spent
coffee grounds. Key Engineering Materials. 824: 87-93. (Scopus)
Suaduang, N, Ross, S, Ross, GM, Pratumshat, S, Mahasaranon, S. (2019). Effect of

spent coffee grounds filler on the physical and mechanical properties of poly(lactic acid)
bio-composite films. Materials Today :Proceedings. 17(Part 4): 2104-2110. (Scopus)

Nansu, W, Ross, S, Ross, GM, Mahasaranon, S. (2019). Effect of crosslinking agent on

the physical and mechanical properties of a composite foam based on cassava starch and
coconut residue fibers. Materials Today :Proceedings. 17: 2010-2019 .(Scopus)

1.3 NUHINWYUIINIUIY

2. 7151

3. Wil9de

¥ Aaa

4. UNANNIVINIG (SxUgUTyanfnumn)

Y

5. NAIUNIIVINISG lUANBULDU

5.1 HAIUNIIVINSLNAFINNTTY

5.2 RAIUNISIVINITNINAUINTBUNTHRULAENSITUS




263

5.3 HauIMnsiewauleuIeaIs T

5.4 nsalAnu (Case Study)

5.5 ¢uuda

5.6 WAUTYNTH ENIYNTH UNNYNT wazendrinsauludneazifeaiy
5.7 HaUASaTIARIUINENAERSLaznalulad

5.8 nasuaieasIAduguUYSeE Aavs

5.9 &nsuns

5.10 YaNALIS

6. NAUNIITIN5SUTTdaAY

o ' a Yy v Q 1 = 23 A4 o oa &
vafusasimaumaIvinistieiy lulddruntsvasimsAnwuneiuusyyn 1Wunau
N9IYINTNLASTUNITUEUNIAUNRENNUNNARUATUNI TN TN THYAABAITIATUNUING

a < a =~ v [ =
AYIN1T Lﬂuwamummmm'ﬂuiau 5 Ygounag LLaﬂL“U‘c’Juﬂ’]SJEULL‘U‘U‘USSN’]‘I@’i&I

...................................................................

({Yef1an5191358 A5.A515AY UMIATILUN)

LINVDINAIIUNIGIVING



264

HAIUNIYINITVB9D19158UTEIMANFATAIUUTENIA NN.D.

¥o - uwana (Mwlne)  : 1Teen3 As. ayasal 15EM

(nMe1d3nge) : Acting Sub Lt. Dr. Anusorn Vorasingha

a v L =
NAUNIIYINTEDUNAY 5 U

1. 9478
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1.2 uNANNATY (SrugutoyanAium)

Wongrainrot, N, Songsilawat, P, Sahakitpichan, P, Suparpprom, C, Vorasingha, A.

(2020). Tranesterification of natural vegetable oil over the divalent and trivalent metals as a
heterogeneous catalyst. Proceedings : The Pure and Applied Chemistry International
Conference. (PACCON2020). CS82-CS86. Impact forum, Muang Thong Thani, Nonthaburi,
Thailand.

Chatwan, T, Bongkotphet, T, Vorasingha, A, (2019). Model-Based Learning with

Augmented Reality for Enhancing Mental Models in Covalent Bond Topic. Humanities and
Social Sciences Journal of Graduate School, Volume 13, No.1, January-June, 266-281. (TCl
N 2)

Yukhet, P, Chaithongdee, W, Sansomwong, S, Sahakitpichan, P, Suparpprom, C,
Vorasingha, A. (2019). Bioester production via a continuous process using a solid catalyzed
transesterification of Plukenetia volubilis oil. Proceedings : The Pure and Applied Chemistry
International Conference. (PACCON2020). OR77-OR82. BITEC, Bangkok, Thailand.

Kharmsri N, Suparpprom C, Vorasingha A. (2019). Co-Solvent Transesterification
Production of Bioester from Pinari Oil using Metal Oxide as Heterogeneous Catalyst.
Proceedings: The 1 st Thailand Biorefinery Conference "The Future of Biorefinery for Thailand
4.0" Suranaree University of Technology. 43-46. Nakhon Ratchasima, Thailand, July 2019, 25-
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Scale Car Bottom Furnace. Journal of Renewable Materials. 10(4): 1137-1151. (Scopus)
Putkham, A, Suthasini, H, Thanaphun, S, Putkham, Al (2021). Improvement of
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Environment Journal. 22(1): 25-36. (TCl ngy 2)
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structures of calcium oxide during calcinations of industrial eggshell waste. Materials Sciences
forum. 998: 90-95. (Scopus)
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Janrungroatsakul, W., Sawangsri, S., Wimonpun, B., Kaewkul, P., Thanomsak, S.,
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their properties for silver ion. PSRU Journal of Science and Technology. 5(2): 114-127.

Chuenchomnakjad, S., Sitama, N., Thongkum, D. (2020). Application of an electric
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(Journal of Science and Technology). 12(24): 120-132. (TCl ﬂﬁjuﬁ 1)
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Valente, A, Favrelle-Huret, A, Zinck P. 2022. Cyclodextrins Initiated Ring-Opening
Polymerization of Lactide Using 4-Dimethylaminopyridine (DMAP) as Catalyst: Study of
DMAP/B-CD Inclusion Complex and Access to New Structures. Molecules. 27(3): 1083.
(Scopus)

Watcharasing, S., Lamsunthia, S., Phuphuak, Y., Atipong, M., Pratumwal, Y,
Kiattikomol, P. (2021). Smart Facility Advanced Separator: The International Petroleum
Technology Conference (IPTC 2021) (Paper Number: IPTC-21492-MS), Kuala Lumpur,
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Phuphuak, Y., Loythaworn, T. (2019). Antifouling property and morphology of poly
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38-44. (Scopus)

1.3 NUHINWYUIINIUIY

2. 7151

3. Wil9de

Aaa ¢

4. UNANNIYVINTG (Szuguteyanafiu

5. NAIUNIIVINISG lUANBULDU

5.1 HAIUNIIVINSLNAFINNTTY




271

v [

HaUITeLTes n1siauIulukavgasislulenefiue sussgansanniyys Ayvl way

nsgvieuioldlundnduaiasuguain 313719lae UTEM 090 Aoalun 9170 Laundyyld
2565A014

-

9
Na11UIT8LT89 Prototype Modification of Advance Production Separator 114191a g

USEN Uan. drsranazudntlngiaey 9100 univu (Uaw. an.) 1aaidgygiaie 3900005389 way
3900006216 (2019-2021)

5.2 HAUNIIVINTHORAIUINISITIUNTHRULALNTITEUS

5.3 NAUNIIBINTTNRRILIUTBUIIANS 1T

5.4 nsalAnuy (Case Study)

5.5 uuda

5.6 WAUIYNTU A191UNTH UIHUYNTH wazuiIvInsduludneauzifeany

5.7 naduadsassaduInemansuazmalulag

5.8 NAUATNETIAGIUGUNIEY Aaus

5.9 &nsUns

5.10 YaNALIS

6. NAIUNI9ITINSSU TG daAY

o/ ] a v v 19 1 =4 = A o a [
vafusasdmaumadvinisdieiu Wlddruntisvamnisfineinesuuiygyn Wunanu
N9IYINTNLASTUNITE NI UNRENNUNNARUATUNI TN TN THYAABAITIITUNUING

s Wukanunadvinisluseu 5 Ydounas wasleunmasuiuuussanynsy

({9 218A18A519158 AT.LRY QNIN)

LINVDINAIIUNIGITING



272

HAIUNNIYINITVB9D1158UTEIMANGATAIUYTENIA NN.D.

Yo - wwaEna (Mwlne)  : JYeAERTI5E AT.aNSUR e

(nMM199ngE) : Assistant Professor Dr. Sutthichat Kerdphon

a v L =
NAUNIIYINTEDUNAY 5 U

1. 9478

1.1 51897UN1578

1.2 unAAde (seysudeyaniafiu)

Kerdphon, S., Jongcharoenkamol, J., Chatwichien, J., Singh, T., Channei, D,
Choommongkol, V., Rithchumpon, P., Meepowpan, P. (2021). Microwave-Assisted Green
Synthesis of 2,3-Dihydroquinazolinones under Base- and Catalyst-Free conditions. Chemistry
Select. 6(19): 4661. (Scopus)

Kerdphon, S., Sanghong, P., Chatwichien, J., Choommongkol, V., Rithchumpon, P.,
Singh, T., Meepowpan, P. (2020). Comercial Copper-catalyzed Aerobic Oxidation Synthesis of
Quinazolinones from 2-Aminobenzamide and Methanol. European Journal of Organic
Chemistry. 18: 2730. (Scopus)

Ponra, S., Yang, J., Kerdphon, S., Andersson, P.G. (2019). Asymmetric Synthesis of Alkyl
Fluorides: Hydrogenation of Fluorinated Olefins. Angewandte Chemie International Edition.
58: 9282. (Scopus)
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Wongsaipun, S., Theanjumpol, P, Muenmanee, N., Boonyakiat D., Funsueb, S.

Kittiwachana, S. (2021). Application of Artificial Neural Network for Tracing the Geographical
Origins of Coffee Bean in Northern Areas of Thailand Using Near Infrared Spectroscopy. Chiang
Mai Journal of Science. 48(1): 163. (Scopus)

Krongchai, C., Wongsaipun, S., Funsueb, S., Theanjumpol, P., Jakmunee, J.

Kittiwachana, S. (2020). Comparison between linear and non-linear variable selection
methods with applications to spectroscopic (UV-Vis/NIR) data. Chiang Mai Journal of Science.
41(1): 160-174. (Scopus)

Srithongkul, C., Wongsaipun, S., Krongchai, C., Santasup, C. Kittiwachana, S. (2019).

Investigation of mobility and bioavailability of arsenic in agricultural soil after treatment by
various soil amendments using sequential extraction procedure and multivariate analysis.
Catena, 181: 1-11. (Scopus)
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Wiwasuku, T., Chuaephon, A., Habarakada, U., Boonmak, J., Puangmali, T., Kielar, F.,
Harding, D.J,. Youngme, S. (2022). A water-stable lanthanide-based MOF as a highly sensitive
sensor for the selective detection of paraquat in agricultural products. ACS Sustainable
Chemistry & Engineering. 10: 2761-2771. (Scopus)

Jiajaroen, S., Dungkaew, W., Kielar, F., Sukwattanasinitt, M., Chainok, K. (2022).
Synthesis, Strucures, and propeties of a series of isostrucural lanthanide-thiopheneacrylate
complexes. Zeithschrift flr inorganishe und allemeine Chemie. 648: €202100297. (Scopus)

Othong, J., Boonmak, J., Wannarit, N., Kielar, F., Puangmali, T., Phanchai, W., Youngme,
S. (2021). Dual mode in a metal-organic framework wabed mixed matrix membrane for
discriminative detection of amines: Vapouminescent and vapochromic response. Sensors
and Actuarors B: Chemical. 343: 130066. (Scopus)

Theppitak, C., Kielar, F., Dungkaew, W., Sukwattanasinitt, M.., Kangkaew, L,
Sahasithiwat, S., Zenno, H., Hayami, S., Chainok, K. (2021). The coordination chemistry of
benzhydrayide with lanthanide (Ill) ions: Hydrothermal in situ ligand formation, strucrtures,
magnetic and photolumiescence sensing properties. RSC Advances. 11: 24709-24721.
(Scopus)

Deepuppha, N., Khadsai, S., Rutnakornpituk, B., Kielar, F., Rutnakornpituk, M. (2021).
Reusable pectin-coated magnetic nanosorbent functionalized with an aptamer for highly
selective Hg?" detection. Polymers for Advanced Technologies. 32: 2207-2217. (Scopus)

Khadsai, S., Seeja, N., Rutnakornpituk, M, Vilaivan, T., Nakkuntod, M., Suwankitti, W.,
Kielar, F., Rutnakornpituk, B. (2021). Selective enrichment of zein gene of maize from cereal
products using magnetic support having pyrrolidinyl peptide nucleic acid probe. Food

Chemistry. 338: 127812. (Scopus)
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Chonngboriboon, N., Samakun, K., Dungkaew, W., Kielar, F., Sukwattanasinitt, M.,
Chainok, K. (2021). Halogen-bonding-driven self-assembly of solvates of tetrabromo
terephthalic acid. Crystals. 11: 198. (Scopus)

Laolob, T., Bunyapraphatsara, N., Waranuch, N., Pongcharoen, S., Punyain, W,
Chancharunee, S., Sakchaisr, K., Pratuangdejkul, J., Chongruchiroj, S., Kielar, F., Wichai, U.
(2021). Enhancement of lipolysis in 3T3-L1 adipocytes by nitroarene capsaicinoid analogs.
Natural Product Communications. 16. (Scopus)

Phasayavan, W., Japa, M., Pornsuwan, S., Tantraviwat, D., Kielar, F., Golovko, V.B.,
Jungsuttiwong, S., Inceesungvorn, B. (2021). Oxygen-deficient bismuth molybate
nanocatalysts: synergistic effects in boosting photocatalytic oxidative coupling of
benzylamine and mechanistic insight. Journal of Colloid and Interface Science. 581: 719-728.
(Scopus)

Othong, J., Boonmak, J., Kielar, F., Youngme, S. (2020). Dual function based on
switchable colorimetric luminescence for water and temperature sensing in two-dimensional
metal-organic framework nanosheets. ACS Applied Materials & Interfaces. 37: 41776-41784.
(Scopus)

Saelim, T., Chainok, K., Kielar, F., Wannarit, N. (2020). Crystal structure of a novel one-
dimensional zigzag chain-like cobalt (Il) coorination polymer constructed from 4,4’-bipyridine
and 2-hydroxybenzoate ligands. Acta Crystallographica Section E. 76: 1302-1306. (Scopus)

Othong, J., Boonmak, J., Kielar, F., Hadsadee, S., Jungsuttiwong, S., Youngme, S. (2020).
Self-calibrating sensor with logic gate operation for anthrax biomarker based on nanoscaled
bimetallic lanthanoid MOF. Sensors and Actuators B: Chemical. 316: 128156. (Scopus)

Meksawangwong, S., Gohil, B., Punyain, W., Pal, R., Kielar, F. (2020). Development of
tris-cyclometalated iridium complexes for cellular imaging through structural modification.
Inorganica Chimica Acta. 508: 119609. (Scopus)

Phonchai, N., Khanantong, C., Kielar, F., Traiphol, R., Traiphol, N. (2020). Enhancing
thermal and chemical sensitivity of polydiacetylene colorimetric sensors: The opposite
effect of zinc oxide nanoparticles. Colloids and Surfaces A: Physicochemical and Engineering
Aspects. 589: 124459. (Scopus)

Dunajova, A.A., Gal, M., Tomcikova, K., Sokolva, R., Kolivoska, V., Vaneckova, E., Kielar,
.F, Kostolansky, F., Vareckova, E., Naumowicz, M. (2020). Ultrasensitive impedimetric
imunosensor for influenza A detection. Journal of Electroanalytical Chemistry. 858: 113813.

(Scopus)
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Cierna, M., Naumowicz, M., Birosova, L., Krahulec, J., Soolova, R., Kolivoska, V.,
Sebechlebska, T., Kielar, F., Gal, M. (2020). Study of permeabilization of bacterial membrane
by electrochemical methods. Journal of Electroanalytical Chemistry. 857: 113761. (Scopus)

Phonchai, N., Khanantong, C., Kielar, F., Traiphol, R., Traiphol, N. (2020). Enhancing
thermal and chemical sensitivity of polydiacetylene colorimetric sensors: The opposite
effect of zinc oxide nanoparticles. Colloids and Surfaces A: Physicochemical and Engineering
Aspects. 589: 124459. (Scopus)

Chongboriboon, N., Samakun, K., Inprasit, T., Kielar, F., Duangkaew, W., Wong, L.W.Y.,
Sung, H.H.Y., Ninkovic, D., Zaric, S.D., Chainok, K. (2020). Two-dimensional halogen-bonded
organic frameworks based on the tetrabromobenzene-1,4-dicarboxylic acid building
molecule. CrystEngComm. 22: 24-34. (Scopus)

Assavajamroon, P., Kielar, F., Chainok, K., Wannarit, N. (2019). Crystal structures and
photoluminescence properties of catena-poly[[bis(1-benzyl-1H-imidazole-N3) cadmium (I)]-
di-azido-4N1:N3]. Acta Crystallographica Section E: Crystallographic Communications. 75:
1748-1752. (Scopus)

Othong, J., Boonmak, J., Promarak, V., Kielar, F., Youngme, S. (2019). Sonochemical
synthesis of carbon dots/lanthanoid MOFs hybrids for white light-emitting diodes with high
color rendering. ACS applied materials & interfaces. 11: 44421-44429. (Scopus)

Meksawangwong, S., Gohil, B., Punyain, W., Pal, R., Kielar, F. (2019). Synthesis and
investigation of a tris-cyclometalated iridium complex bearin a single quarternary ammonium
group. Inorganica Chimica Acta. 497: 119066. (Scopus)

Phadungsak, N., Kielar, F., Dungkaew, W., Sukwattanasinitt, M., Zhou, Y., Chainok, K.
(2019). A new luminescent anionic metal-oganic framework based on heterometallic zinc
(IN-barium (Il) for selective detection of Fe*" and Cu?* ions in aqueous solution. Acta
Crystallographica Section C: Structural Chemistry. 75: 1372-1380. (Scopus)

Ponchai, N, Khanantong, C, Klelar, F, Traiphol, R, Traiphol, N. (2019). Low-temperatrue
reversible thermochromic polydiacetylene/zinc(ll)/zinc oxide nano composites for
colorimetric sensing”. ACS Applied Nano Materials. 2: 4489-4498. (Scopus)

Khanantong, C., Charonethai, N., Kielar, F., Traiphol, N. Traiphol, R. (2019). Influences
of bulky aromatic head group on morphology, structure and color-transition behaviors of
polydiacetylene assemblies upon exposure to thermal and chemical stimuli. Colloids and

Surfaces A: Physicochemical and Engineering Aspects. 561: 226-235. (Scopus)
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Sonjan, S., Ross, G.M., Mahasaranon, S., Sinkangam, B., Intanon, S., Ross, S. (2021).
Biodegradable Hydrophilic Film of Crosslinked PVA/ Silk Sericin for Seed Coating : The Effect
of Crosslinker Loading and Polymer Concentration. Journal of polymers and the
environment. 29(1): 323-334. (Scopus)

Kongprayoon, A., Ross, G.M., Mahasaranon, S., Ross, S. (2020). Biocompatible microgel
based on poly(lactic acid) and beta-cyclodextrin for drug release Proceeding :PACCON 2020
Pure and Applied Chemistry International Conference. February 13- 14, 2020, Bangkok,
Thailand.

Sukkerd, Y., Ross, G.M., Bunyodom, W., Sittichokechaiwut, A., Ross, S. (2020). Tissue
engineering scaffold of chitosan/silk fibroin/poly(vinyl alohol) for dental bone regeneration :
Effect of crosslinker. PCT10. 47-53.

Ross, S., Wu, R.S., Wei, S.C,, Ross, G., Chang, H.T. (2020). The analytical and
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A1379 UWAAIAINABINTS (Needs) vasiiidulddiude (stakeholder, SH) vawangns uaz

PLO vaswangnsuiuugs U 2566

SH of the
Needs/Requirements Sum of Needs Corresponding PLOs
Program
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SH of the

Program

Needs/Requirements

Sum of Needs

Corresponding PLOs
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SH of the

Program

Needs/Requirements

Sum of Needs

Corresponding PLOs
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SH of the
Needs/Requirements Sum of Needs Corresponding PLOs
Program

1

3. dninemansneadifiuainuianely
Sesitide

s dnIngrAransdesSuRnva U
fusnsdifunulssrunionadnsi
atuayuNTIdeY

5. dningnmansseddaiinududes
V300ARIUNITTIVTINTBYA TATIEN
wagfiarmdeya Tuieiinudaszmng
AR

a

6. UNINYIAIENSADINANTTTY kAL

q

LANSNANAASUDILNOUN YW NLY

1

=

fag1alun1sIveY

7. dnInendanssesdilaning Suis way
LmiwmmﬁmLﬁumﬁmmi%ﬂrﬁgu

8. UnIngdransisiinanuideluly
Usglamilumnsiigeu

9. UnInenFansfesildtinsednnuay

Uszinays

N133nvinanansy Usuuse 2566 vangaslaniiiunisvedeuseiliukavdaiauauiusanydl
daulddnunde laun Joudie G8n Audin Jlddadin dndeszduazaguiduanudeinisvesyiiam
6dude ieldlunisimua PLO Tagldnauaunazdudumsnislduudanisdnnisdnuiias
NaawWs (outcome based education; OBE) Imm’%'umamﬁmeﬁﬂ&juﬂﬁmﬂé’damﬁaﬁLﬁﬂasﬁaﬂﬁ"u
wangns wusdu 4 nau Uszneudie

& Yo

1. gllgunandnuazadnansenugs (High Power/High Impact; HPHI) laun 8137158Suiinyeu

6
VANgAS 919136UEINANGNAS

2. #81UN9T0UAZEINANTENUGS (Low Power/High Impact; LPHI) laun flddudin nseu
WRTFIUAMATEAUTMINANYY @1V UAL LaENTBUNATIIUAMIAISLAUANANYILINIR {iSeuy
Tagtu wagluauimn

3. Q’ﬁé"}mwé’ﬂLLaza'amaﬂﬁwwi"w (High Power/Low Impact; HPLI) laun aagineaans
LATUMIINYIFBULTAT AauIANLATULRIUTENAlNg NTENTINTTRANANYT INeAIans Ideuay
WinNssu (81.)

4. Jilgmaseuazdmansznudn (Low Power/Low Impact; LPLI) laln Aweinn gunases




High Power / Low Impact
WnInenae/ane (Internal)
dunuAdnvisUsemdlneg (External)

?1. (External)
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M1319 nuddduladludeluntseanuuundngns

High Power / High Impact
919139§TuinveUNANgAS (Internal)

819138¢@0U (Internal)

(Power)

27U

o

Low Power / Low Impact
AwdiAn (External)

§UnAsas (External)

Low Power / High Impact
w8419 (External)
fUsznaunis (External)
NQF/TQF (External)

Q’Gﬁﬁlu (Internal)

Wansenyu (Impact)

v
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ULdy (SH Analysis)

a

- a%fwmaummgmqmaw

9

YDIUUNR

S2AUVDINTSAAMNTIY

- AMUALALUITENALINTFIY
AAAITEAUDALAN

- MyuakazUsEnIALLINIglY

nsasaRadnsnIsIeus

SH unuating AsiaIUTIN wSasiie/naud
1. 819158 HPHI (IN) Empower Tools
JuRavau | - :9UsIudeyadnn SH sTAUYBINSHEIUTI - Uszu (M)
nangns - AU SH’s need - DRNUUUNENGNT WA - Workshops (S)
- DONUUULALIRYIWANERS | MVUATIANaMANgRS - Open interviews (Y,AN)
- fdusameenuuunsians | - fvuaunumuihiivesd - Joint consultations (S,AN)
ISHUNTEOU N1TIALAY dladdenigly - Active focus groups (AN)
Uszilluna - MnuAgaLAY JAuTa gAY
- ARANUUNUHHANTSIS B VDIV
- USUIIANITIUUIEUI
2. 819158 HPHI (IN) Collaborate Tools
Koy - PanlUUNSsEuMsaaulyd | - senuuuianssumsteunts | - Ussyu (9)
Wulumy construction GRY! - Joint consultations (S,AN)
alignment - 9ONWUUNTUTELIUNAANS
- damsFeunnsaeu Tauay | N19SeU3
Uszilluna
- ARANUUNUHHANTSITEUT
3. W99 LPHI (EX) Consult Tools
- Ttwaruseiudugs STAUVDINISAAINSIY - Surveys or polls (Y,AN)
- Indeyanruianelalunis - Interviews (AN)
MUvDITUNA - Focus groups (AN)
- Iﬁ%’ayjammﬁaqmﬁﬁ
Lﬁ&J’J%’@ﬁU%ﬁﬂ@@iLLazﬁm%m
- T etauanuzlun1susu
WANgAs
4, LPHI (EX) Inform Tools
fusznaunis | - Tideyarudesnisi FTAUYDINITAANTIY - Surveys or polls (Y,AN)
\Rendeafundngnsuay - Witoyanmisfesnsi - Interviews (AN)
Utudin Lﬁ&J’J%’@ﬁU%ﬁﬂ@@iLLazﬁm%m
5. NQF/TQF | LPHI (EX) Inform Tools

- Usn1Ansens e 92. (AN)

- 919N (AN)
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SH unummthil n1sidusm \sesila/nanud
6. fi38y LPHI (IN) Involve Tools
- Wndeyadaundunszuiuns | - ndeyananisiseus - Usga (S)
IN1TFOUNTADU - Useillunanssun1slseunts | - Open interviews (Y,AN)
qou
7. HPLI (IN) Involve Tools
WM/ | - vua VW vesdnidin - Isuszana - MIUTTYANUMNIN Y
A - MuAUlgUNY (Y,AN)
- MIUTEYUAUZATINNT
Az (M)
8. d@u1AuLAdl | HPLI (EX) Notify Tools
wisszma | - adesudeu nginaei 98 | - Tidoya - ANABY (AN)
ng UHUR melurnisaiily
Uszieilng
9. WSU. HPLI (EX) Notify Tools
AN - a$19nTeUNIATIATIIN | - afunudnvaziifeUsrasd | - 9amnen (AN)
(luauran) | Wniadl YOIWITNLAL - Wz QR
10. #U.22. | HPLI (EX) Involve Tools
- ulAvangms - MATUMANGRS - UsENANSENTI
11. AwdiAn | LPLI (EX) Notify Tools
- Wdeyadaundunnvdngns | - ideya - Open interviews (Y,AN)
12. LPLI (EX) Notify Tools
HUnAsas - atfuayugisou - Wtoya - Open interviews (Y,AN)

1 L4

Wodiareingugiidiuladiudevemanansuad Faindeyadis 9 3NUUUADUATY U1

AT wazIiMueRaN1SEUITEAUNENgns (PLO) 31uiu 6 To neldnseuunsgiuamdl

(YY)

eAUU

Useyien wazlidennansiuidey

9 Y

Ay o § o

AU WUBN

1Y =

WAAANYT @1VTV AL LAENTOUNINTFIUANATEAUDAUA

)

a

a

9

AWILIAIYIR W.A. 2565 SLAU

2 LA ORANEAVDIUUNAUMINGIAUULSFIT
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A1979 AUFUNUSTENININANTSITBUTAINNTOU TQF Uag PLO néangnsuiuuse 2566

PLO Outcome statement Knowledge Skill Affection
1 gsungnguimaaiienennliegnsgnaes M
2 aivpsrmuilvinmaaiianiznis 4|
3 YsaMIANUImuIneeansiaiiiniumansingite M

PONLUUNUITET donaneaiuiAsygiawwilm (BCG
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