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v/ dnivenmans/ dhuedl / dndannden/ dhitauimaluladidgpavngsy
YARINTNINSANY 19U A5919138 1 mihiiussdiesufiRnng
Jilvamainunansasiiniediendnemans/ winnueiaieslolinszsimand
LavduIndon

Usgneugsiadiusuarerdwdasyiliisadeosmsiued nszuiunsgnamnssuad
LavduIndon
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6. HAAWSN5ITEUS

6.1 BMsIMUANAENSNSREUINAIANIYaInaNgAT (PLOS)

OBE 2

VANEATINGIMARTUNIN @19179INTLUIUNTRAIMINTTUATUALE LA DU (MANEAT

USUUII W.A. 2567) Tn159AN15t58UNIsaaUNtUNadnsn1sseus taelaninuanadnsnisisous
9 U U

fiaanisvemdngasandeyaninudeinisvesd Tdulddudeildannisiiusiusiudoys

ngildladdengusineg Mnertesiunangas nelsieazdentunianuan 9

WIEAND a115095 U
A ¥ o v
magTeslunisyihaula

a1u1309uNuUR TRl
VUNUFIUYBIITNTNAGDS
Aifmun

ansnldiaIeaiioTnssidues
WU HPLC, GC wag IC
anunsalimuuziAUgm

MAdl Lazdaeaaule

° o v 1
iauiugauls

anusanvhseay deans
waztauaulagleines
Mwangule

- Auduteya wu mAdeiRles
wazIsNAdaULINITIULA

ngugidlidaude fandearinle/ldvin AnANEAETiAAYTY
AL dnudin - fanudiugmneiiunssuums | - Sanusuliaseusenthi
gREmINTSUATIuaE/ Y38 - PINYENITINNULNTINGU
Aauandeuduoghed NSRUTIBNUY
- ensoldfgunsaiuaziatesienna | - Snweaisgitamuay
wluardsnndouwaznizuiunms | widam sudennsuidym
Al lfeg e LRNIENTN
fussavsnmuazUaonsala - finwzmsvihanuduiiy
- ausATIEveyaIN nsUsuduinfudsnuuas
NIEUIUNTNARIVNUAL AL Aawnden nsufduiusrugpy
Aawndould - invenrdange e ue
- ansadeansdeyarunadou | 81 Woy
warmInAtiEe Nsuand - Pinwen15AUAY 115871989
PYMAAIUINNSLA
e - fauditugumadnermans | - feudiugiudunssuiunis

iuazAIndoy uas
Fnermansiiuguiiisatestu
NuiildFuteuning

- inwglunsnerul iR
AMTIATIEY LavaduTenala

- anunsauszendldnug
Tunslaawugin wagunly
Hammaniuardanndould

- annsauFROus AUl
9E19lAMETIN 38557

- inwesdvialunsauAudeya
wazunauaula
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OBE 2

Fandaenle/lavin

AMANEBALNIANANIY

- anunsaRnUfURNITHALYINaU
auaiieufuRnisle
= =2 o 1 =

- UNSHAULTUNY

- lodlnvinwgnisldnwsang e
Tunsvineu

- Anmsduaudoya waganide
WisldondalusedmnEeu

o I3 v a &
- @unsavinauduned vise
Unsele
al o a wa
- Iinwen1AUfuRng
LAZANTVINIU
- A0 FANINIWIBING Y
MALIVINUNITHNIU
LaLINT AN AN

warlasenuiilay MINIAansle
n@nwlueuen - farwinenaaniiugu - anansaviulugaamnssuadl
Faanguiwaz iR LavgmamnssuiAgatodls
anansavhaideTiuduenasd | - aunsathdhuafuiiindu
wazasenauwInnssule NNTTUIUNTRAMNTIULA
- amnsadnnsnun NI Adey
Tulssaula
919158/ MANgNT - faudinemaniiiugu - Sy divenmaniiug e

Wiemefiagfnussluseio
WIZUBIURAZILULILA

- AU AMNEUR IR LI
delUldlumsviauld

- finweUfoRnsviesnuiiugiy
waznsldiaTasdiofigs

- #UNT0AUAUTRYARATITLITY
fRedesdeinueAdnals

- AT NN ULAZDDALUY
e uszieuIsidele

- ansadeansuaziniauey
fuyaralunnngy

- anansaufUReus wugB Ul

- gunsaussendlianug
Tunsdanisuazuidaym
NNNTZUIUNNTANANNTIUAT]
wazdsndouls

PSRNV TUNSEUINS
gravnssAliuazAsnden

- finwelunsnauEuaY
wagn1sUfURU

- aunsadonldiedosle gunsal
MINENENERNS 9aE19gNA s
warUaensienuinnsgy
ONIERE

- annsnUfTRNuT U usEe
JPusURAvaUs ofIPLLAZDIANT

- fWinwgmadeansnnuy
meinenenansianivenas
adanguluguiuuiinza
mangandmineg

- gnansaltinalulagansaumnely
meduAuleyalaeediussdvsam

- ansnsiwswiteyalagldaug
NGOER PRI TRk o

- annselszendlinnusuae
Vinwen19delunsuaue
wazun ledeyyniansyuiunis
gnavnssuediuazdunndeuld
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6.2 HAEWSNTTEUSNAANIIVINANGAT (PLOS)

HANTSISEUINAIANTIVRImaNgnS
wUseanidu - kan1ssauinaanisvuAusiainyglanzn1e (Specific Outcome: S)
- HansiSuINAavinuANuIkasinuenill (General Outcome: G)

OBE 2

v g = i %
NAANWSN5I38UINAINNIVDY
nangns (PLOs)

nagnsnsaau

NagNsaINIUITNITIANAL
Usziiung

PLO 1 (S) @an7aysainng
BIAANNS UazinYEnINemMans
fugilunsuddemnig
Ineneans wastdouleafumans
AUNTLUIUNITNEINNTTUAT]
LagAIAADN

1. 1938 nsaaunvianvany
P9NN5USTENE TAUNANEN
AUAIIAIBAULDY N1TVINTIEIU
n1suEue kazn1sadliauun

2. 39NINTIUNNSESIUNSAR UL
Y a0 1 al 1
Aiseutdiusulunssey wuy
A10IUNBU N1SHANLUABY

a =3 I~ 4
AUAALIAU LUUAU

3.3NINTIUNTFIUF WY

msduan NMsfinwgau udu

1.Uszillunalagnisvndaugsy
NISNAFDUNANNAALSEULAY
Uanenaseuy

2 Uszifiunauiilasu
LU

3. Usuifiuaniinwelunsuj o
Lazn1sULEUD

PLO 2 (S) anunsaviujusnis
v = - a
MeLATRIlakasinalulad
AUNTEUIUNITARNANTIULAL]
wazdanaeuliegegnaas
kazUannngy

1. 1935 sgoufivainans
Wannsussene Tindnen
AUATIAIEAULDY NSYINTI9U
nsuEue wazn1sasiiauun

v a

2. 3ANINTIUNSIB suMsapunIUln

v a

Aseuldiuiiedn Japmasauey
WIMTIASAlneLandliiy
DA UATUS SV VI ey

FmshlUldes et ud oy

L.Uszifiunalaenisnageugay
NISNAFDUNANNAALSEULAY
Uanuniaseuy

2 Usziiuannaudilesu
LIUNUY

3. Usgliunniinuelunisuj i
uazn1sULauD

PLO 3 (S) awnsaussensildninug
Tun1siEuawwINIINITINNIT
wazunlalymmnanssuiuns
granvnssuLAiiuazdswandonls
sgnalussuy

1. 1935 sqoudinanans
wansussens TinAnen
AUATINIZAULDY NITVINTIBUY
nsuaue wazn1sasiloufun

2 dpRanssumsSeunisaeuiiiu
WirSeularnvinuwenisfouas
Asu ey W nssdland
YeymuazinlitinAnwniiiaus
AMINSVPRBILA T URBUNNS
AULUNTIFANNE FIERLLDY

L.Uszifiunalaenisnageugay
NSNAFDUNANNNIALSULAY
Uanenalseuy

2 Usziiuannaudilesu
UOUNUY

3. Ussdiuannvinuelun1suon
Uazn1sULaUD
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OBE 2

NAEWSN3TEUINAINNTIVaT
wangns (PLOs)

nNagnsn15eau

nagnsdmIuITnsinuay
Usziliung

PLO 4 (G) anunsaufuReusiuny

ounslugiugiiuazgniy
Toegnafiuse@nsnn wansaon
D9ANUSURATOURDEIUTIY

o =

wazdeny LagATeNNRITINUTTM

TN

1.9aN53eun el
ANSAUAIN ATITI ULEUD
wazanuTengu

2.99NN5L58UNTaR Ul ALY
nsAakazkAUgyy

3.9ANN5L58UNTER UL ALY

msasernuduiihuagnng

1L.uansussiunelungy
2. dUNMAINNGRNTIUVOY
L =4
InAnen
3. Useiiuannaunlasu

URUMINLaSUUUTSLY

PLO 5 (G) @U1500a15 way
PIAUDIUAINYFERS AU
naueuviannvane aglivinue

muveuaznwdingule

1. §aRenssumsSeunsaouiil
AEeulstinsinuznisdeans
FEMINELTEUMEiY L
eEA RNV LY

2.3NNTIUNSELS Ly
N3 MIAnYINNU L

3. 3nfanssunstiauslagly
AIneuazASINg Y

4.mMsinaueuaznSleugUiay

1ATHIURLAY/ANAANEN

1.Usgiiuannanuadnsabu
N1395U18 N159AUIY
nsdifinwenes AnsYaue

2. 058 UaNANYNADIVEY
NSl

3. Usedlunnyineglunisieue
e veLasN8INgY
warnailavewile

4. UsefIunAILASUR LT Y
ASIUTUAUIDITNENU Laviasl

1ASINURLAY/FNN AN

PLO 6 (G) anunsaduAudaya
U1IAT UALHANNIAIING

v a I3 a
AUINYIFIARShaTmALULaT

2819501 UaIlng LN YEAURAIVIA

haSENITAUNA

1 4ansSeunsaeuiiil
nsUeURINEUlRANY)
AUATITOLAINUMIENNIY
Tunsdavisneauuay
A15UNEUD

2.MITYUIHUTEINFUNU

waTENNAANY/ TATITUNLAY

1. Usziiunaannauntasu
1DUNINY

2. U5 UNaaNNNSULEUD
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OBE 2

a [ =

6.3 HAANSN1TITUIAUNINTFIUAAITEAUGANANET W.A. 2565

9 k]

UINTFIUNAEWSNT TS

318AZIDUANANTNITITIUS

1. a3 (Knowledge)

Smdnns uasvuiiugu fsndudensinnu uazmsiududin
annsathaufUUFR desenmd mmAnTBuuasusuldnimg
Wonswauay

a1115098nuUU imMsnaasawazwidaymlaegiadusyuu
finnuAn3Sy adeassduiangsy

2. inwe (Skills)

= vi = v Y a wa [ o
finwensseuimenuedunsufin uasnsuulaimmau
WiBN15USENBUDITN

@ =

inwen1sdeansegaliussaninmiunguauivainvang
vinwglunisvihanuduiiy

Y

NYLANURIND

D

3. 939555U (Ethics)

) R il W}

ANISTTY ATUTITU KALITTUIUTTUNIIVITN
anAeInIINITindsRangninivesdiny wasliviiangvung

fruwedndgatn drnusulinyeu 13Ty AswwaLa

D

aa

1nansnsny deaaziiediusiy wasldlaguasnudwindoy

4. éjms}suqﬂﬂa (Character)

wanseandanisidulninemans ¥rsdune Tl Andiasiei
aghalusyuu seuneu
fnnzanudufihuazannsavhanusuiugduls

famusjeiiu fila uazdufiaveulunsvinnu
annsaususlidnfudinuuazaniunisaisg q aeunladls
frnufuinvoudedsmuardsnndes

suihviulunisldmelulad
uansooniemuldlalunsauatnmandon
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OBE 2

6.4 M1TUAAIANNFURUSTENTINAANTNTISBUINAAIavaamangns (PLOs) Autinee

KazAIUEIUITANINIY 4 Fu

HAANSNISITEUINAANIIvRINANgAS
(PLOs)

AU3
(Knowledge)

9iNwe
(Skills)

385554
(Ethics)

AN
IGLE
(Character)

PLO 1 (S) @3130Y5UIN1589AANNS
waziinueineeansiugy
Tunsundammainenrnans
wazidonlesfumansiunszuIuns

2PaMNTIUIATILAEEILING DY

PLO 2 (S) anansavinufuminiseieiasesile
wamalulagmunIEUIUNTERENTSULAL

wazdanandeulaagegndeiavuasnsiy

PLO 3 (S) anwnsauszendldnings
TuNISIALOUUINKNTIANTWATUALY
agvmenssuiumsanannssuiaidl

wazdsndaulsegrnduszuu

PLO 4 (G) anansaujiRausiuiugou
nalugugtuasinuliegdivssansnm
LARI9NINAINSURAYURBEIUTIM

WATEIAY LATAITNDITTENUTIUITITN

PLO 5 (G) @300y uaztaueanu
ANANEIMERSHUNGUAUNaINYAY

lngldvinvemwilvenazawdangule

PLO 6 (G) anunsaduAudeyal1ians
LAZLEIMIANIUNIIUINGIMIEaNS
wazialulagegesiaiiladlngldvinue

ANURAIVAAZ AN TAUN A
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6.5 AT1UAAIANUNTURUS TENTIHAANSNSITBUTNAANTvamangas (PLOs) fudde
WaTWUSAVBIUM INENAY

OBE 2

(% 4

LGN

HAANSENISITEUINAANIIVRINANgAS
(PLOs)

WUSNY 1 | WUsNa 2 | Wusha 3

Wusna 4

PLO 1 (S) @11150Y5UIN1509ARINT
uaETnYEMAMEman iUy
Tunsundeymaineeans
wazdesloatuamansdunszuiunis
gravnssLATiuayAswandon

PLO 2 (S) annsavinufufinisenesnIesile
LaALLLAE A UNTEUIUM TR TUAL
wazdaandeulaaggndeasuasnsiy

PLO 3 (S) anwnsauszendldnings
TunsiauauuInIINIsIanIswazly
agvmenssuiumsanawnssuiail
wazdwndeuldosrndussuy

PLO 4 (G) asnsauftinusmduidu
siilugrusiuasdmalldosnedssarinm
LERNIDDNTIANNSURAYDUADEIUT I
wazdend LazATeNeaIIEIUITUIVITIN

PLO 5 (G) @u150d0ans wasnauadu
ANANEIMERSAUNGUAUNaINYAY
Tnelgvinwenwlvewasnensanguls

PLO 6 (G) @nansaduAudeayainias
WagLAIINANNIIUINEEnS
waveluladednaiiosagldvinus
PR ALALENTAUNA

NUTELYER)

FFeviend vaneda uivendetutihetdinenemans welulad wazuianssy Wuneausuluszduuund

WUSHY 1 MUN8D WANUUNANNUTEEIA

NWUBN

Ly a

WusH
Wusha 4 vuneds viyunefavsuay Inusssy (53009 938555%)
6.6 AINUAAIAINTURUSTENTIHAANTNSITBUTTIAANTIVEINANgAT (PLOS) fiu

AMANBALNUFIUINAUVDITUTANHIUTEAA N

9 2 VYD IVULATIWAIL
2 3 UUIYDS USNISIVINISHNAIAL
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OBE 2

HAANSNISI38UINAIANTIVRINANGAS
(PLOs)

Graduate
Attribute 1

Graduate
Attribute 2

Graduate
Attribute 3

Graduate
Attribute 4

PLO 1 (S) @11150Y5UIN1509ARINT
waziinueineeansiugu
Tumsuidynmainemans
wazdeulosiumanddunseuaiums
gravnssLATiuazAswangon

PLO 2 (S) anunsaviuuRnismensasile
Lz mALLLAE AN TEUINNTRNEIMNTTH
inlluazdannaeulaeggniesuwazasnse

PLO 3 (S) anansauszynaldaiug
TunsiauauuINIINIsIANIswazly
agvmenssuiumsanawnssuiail
wazdundeuldosrnduszuy

PLO 4 (G) ansnsaufjiRausufugdu
viilugugdihuasdnnuldosnsdusyaviam
LEMIDDNDIANNSURAYDUADEIUT I
wazdIny LarATeNNaTIIIUITAITTN

PLO 5 (G) @3adeans kagtlauaiu
ANANEIMERSAUNGUAUNaINYAY
Tnelgvinwenwilvewaznensangule

PLO 6 (G) anunsaduAudeyar1ians
LAZLEIIIANINIIUINGIMIENS
uazmeluladodsdeiilodasliinuy
AUATRLATENTAUMA

RUYLWAR
Graduate Attribute 1:

(Person with Professional and Thinking Skills)

Graduate Attribute 2:

Lﬁuﬁﬁﬂ’amfmmmmmiuiﬂm%w LALITNWEAUANUANES19ETTA

waztlufifiannsdznnis (Person with Social Responsibility)

Graduate Attribute 3:

< Yal a < ¥ ¥ LY =
LUu@JNEWUﬂ@LLa%ﬂ’J’mLﬂu@jﬂi%ﬂQUﬂ”ﬁﬂﬂu‘L&’mﬂiiuLLﬁSLWﬂIuIaEJ

(Person with Innovative and Technopreneur Mindset)

Graduate Attribute 4:

(Person with Global Competence)

Juyaraiiaunsawtaduldlusziumfvazuiuieii

@ v A o ¢ v a ~ a ° ¢ A o
Lﬂuaﬂﬂﬁqqu@amﬂ JUNAYBU HALUTTIN YIUTITU m'ﬂJ'ﬁzISJGUULWEJaQﬂlI
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OBE 2

7. AUANANIIVBINAANSNTTEUS
7.1 ANUAIANIsYaINAENSN1SITERZIaduTNANEN (YLOS)

it 1 (vo 1)

YLO 1.1 @ansasey esunenannis uwasunlgymnadinmansuasingimansia

YLO 1.2 awnsaldlusunsumsuiimesiun1sAmuin Useuiana uagdiauadu
NNANINGIANEAT LA

7 2 (L0 2)

YLO 2.1 @15005U188IRANS 1N YIN1SNARBILAEIATIEINGINUS UANTS
funiuazdandonlignieauaziivinue

YLO 2.2 aninsnaBunendnnauazesAamusiugunisdiunssuiunmsgaavinasuiad
uavdndesld

T 3 (YLO 3)

YLO 3.1 @157 ukuNIsaaes WEenldisnns indesdlefivnzauiiondtam
MAneImansiall wazdanndon

YLO 3.2 #3130 A ULAZYUSUAN 519U T8 UIUNNTRRaINSSULALl
uazdndeuld

7 4 (Lo @)

YLO 4.1 anansadszendldnnuimunssuiunsenanvnssuieiiuazdswindon
TunsuuRnumalv@negaieondn lnonsvihautuiinlugiuei
wagHnLegeliUTEANTA W

YLO 4.2 @150YsaIN1TANIIUNITINUNY N1T0BNKUY NTATLIN NTIATIZN

LAZNITNARBILATINUATUNTEUIUNITRAMNTTHAN KA AN DY IagATleds
NANTENUNIANUEILINADY LATTTTUIUTTULALANSURAvaU U89
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OBE 2

7.2 M1919UEAIANNFURUS TENIINadwSNN SIS EuINAan TIvamangns (PLOs) UKadwns

n13iFeusiieduln1sAnen (YLOs)

HAAWSNT5I38UENIANANTIVRINaNgAS

PLO1
(S)

PLO2
(S)

PLO3
(S)

PLO4
(G)

PLO5
(G)

PLO6
(G)

YLO 1.1 @1313058Y 85U18MannIs way
wlayrmsadinmansiazine aansie

YLO 1.2 @ unsalglusknsunauiimes
TunsAmuin Ussaiana wasiauasu
NWAUINGANERS LS

YLO 2.1 an5083U804ARINNT UKL
IN1sVRaBILAL AT iNaINUGURNS
Auniivavdsnndoulagndesuasiivinuey

YLO 2.2 @1N3083UgnannIs
LAZBIAAIILIHUTIUNNATUNTEUIUNTS
geavnssualivazdanindouls

YLO 3.1 @U1509EUNISNARDY LaDN b
813 ISostlaiuingauNawAUgym
MOINYFANSLAL LAZEILINADY

YLO 3.2 &@31503190H Y agvinufunnig
VNPUNTEUIUNITRAAMINTTULAL]
wazdwInaaula

YLO 4.1 annsauszendlininuiaiu
NITUIUMTRAMNTILLATTLAY AL Ad Bl
TunsuuRnunaIndneg1iinon
Tnensvhauduiinluguesdihwasian
pE19lUTEANTA N

YLO 4.2 @330y ININITAINS
TUNTIUKY NTOBALUY NSATUIN
NTIATIZALATNITNAADIATNIUAY
nITUIUNTERAMNTTILATILATAIUINADN
Tnemisdmanssnunesudsundeuuas

Ha5581ussauazAusSuRnreulua Y
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aeAUsznaUll 3 lassadiwmangns siedvuazuiqeia

1. MunENANTeu SIUARANANENS
Tasensund / lasen1sannafine

2. lpseasavangns
1. vandvAniialy
1.1 JyUsAY
- naueIasinwysldnwagsdoans
- nueBuaswinuensiluUssneunisuavadeuinnssy
- naEIa IR WTInua ATnaLTo A
(lngidoniseuaINYAIVINWIALTUNUINT F119U 1 518797)
1.2 J¥aen
Tneidonannauiudaseluil
n. nguaiuainuznsldnwinagnsdeans
v, nauasuasinwemsduiussneunisuazadiauianssy
A. nguaSuawinugluansTui 21
1. nguaSuai v mTAnLayiinalleid
2. RUINIVUANTEY
2.1 NguAYIMNY
ﬂ.%%wﬁﬂgﬂuwwaimaﬁﬁﬂﬁmé
2. IfugumnanssuILnIsgeavnsIAlinarAsanden
1Asen15UN#
2.2 NHUIVIIN
N. WTIAUIRNIZUY
- BYUTIYINTEUIUNTRRAIMNTTUAL]
- UIUAINAWINGDN
U, JVURONAN U
- BYUTIYINTEUIUNTRRAIMNTTUAL]
- UIUAINAINGDN
2.3 ngudvineu/dasenuiiay
n. AU
. RN (S/U)

134

25
13

12

103
57
21
36

(46
41
32

240

OBE 2

u28nn

WUwAN
WUWAA
nwhn
nwin
nwhn

u2enn

WA
WU2BNA
niwAn
TRRRI
WUWNRN)
WUWANA
NN

PUIYNA

IR
PUILAR
Fa
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OBE 2

lassn1sannafne (46 %U28AA)
2.2 nguAIvIN 38 wlefn
n. A ITIAVLRNIZUVUY 32 A
- UYUIIYINTEUIUNTRAANTTULAL]
_ wruAndes
9. I NABNLRNIZUYUS 6 WA
- UYUIIYINTEUIUNTRAAMNTTULAL]
_ wruAndes
2.3 ngudvEneu/dasenuiiay 8 wuqEnn
. LATINURLAY 2 WA
9. IENAIANY 6  WUwAN
3. NNV NADNLES 6 WU
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3. 5189997 MILAATNUINIVILATITUIUNUIEAA

1) nunIBIRNYINLLY
1.1 AY¥109AU

- nguduas1inwenslgnIenazn1saens

IRAIY Fodwn

140103001 AWBINgY 1
(English 1)

140103002 A1WIBINY 2
(English 1)

1 a v 0% < v 1 [
- ﬂ?j}lL’s"'li&lﬁ‘i']ﬁVIﬂ‘l“JSﬂ’]iLUuﬁdﬂizﬂaUﬂ’]‘JLLa SHAINNUINNTIA

WA Fodwn

140303611 NTZUIUNIIAALINDDNLUU
(Design Thinking)

140303612 HUsENRUNTUIRNTTY

(Innovative Technopreneurs)

- nAuEENAS AN TINNATIDWALLBINA

OBE 2

25  i2enn
13 wUWAR

6 WUWAR

miagfin(usseng-Uua-Anwiaenuiag)
3(3-0-6)

3(3-0-6)
6 BN
miagfin(ussene-Uua-Anwiaenuiag)

3(3-0-6)

3(3-0-6)

1 wulena

TARNSEUINYAINWILALTUNUINIG WU 1 3

SV GRLE) T
140303501 VIgLNAUDA
(Basketball)

140303502 19alaguea

(Volleyball)
140303503 LUAIIUFY

(Badminton)
140303504 aana

(Dancing)
140303505 wiLUamula

(Table Tennis)
140303507 Wnuoa

(Football)
140303515 MsAu-Aailogunw

(Walk and Run for Health)
140303521 davosn

(e-Sports)

miagfin(ussene-Uua-Anwiaenuiag)
1(0-2-1)

1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)

1(0-2-1)
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OBE 2

1.2 Jyuden 12 wiqenn
Weoniseuanneivtungueisluil litdesndt 12 miiefa

- nfuERRafeineznsldnenasnisiens

SWHIY Fodm miagin(ussene-uiR-Anwdienuiag)
140103018 MuSsnguiiiensvie 3(3-0-6)

(English for Work)
140103020  awdanguiilonisianisgnanvins 3(3-0-6)

(English for Industrial Management)

140103031 mwﬁmﬁamiﬁamiwqﬁﬁa 3(3-0-6)
(Chinese for Business Communication)

140103034 MFAUNUINIYIDINGY 3(3-0-6)

(English Conversation)

1 a Vv o/ I v v o/
- ﬂ's'!&lLﬁi&l85'1\‘WIﬂ‘lﬂ%ﬂ'1iLﬂuaﬂﬁgﬂaUﬂqiLLagﬂiﬂﬂu’Jﬁﬂﬁiﬂ.l

SWHIY Fo3n iagin(ussene-UuR-Anedienuiag)
120213002  msWsunsumeniwesdmiugsiafalmifiinadulngs 3(2-2-5)
(Computer Programming for Startup)
120213900 nseanwuusUkuunsldnularyszaumsalnisldau  3(3-0-6)
(User Experience and User Interface Design)
140203907  ganaluiinuszdniu 3(3-0-6)
(Business for Everyday Life)

- nauEsNas1vinueluandTun 21

SWHIY Fo3w igin(ussene-uuR-Anedienuiag)

130013002 Uywed SEUUHNA LaYsIIUNIR 3(3-0-6)
(Human, Ecosystem and Nature)

130013003 lUsunsudnsagunnsadinanans 3(3-0-6)
(Mathematical Software)

130013005 aamloeudmsunsiae 3(3-0-6)
(Basic Statistics for Research)

130013006 Ingeanshavinaluladysunnis 3(3-0-6)
(Integrated Science and Technology)

130013007  Jaqlutinuszdniu 3(3-0-6)
(Materials in Daily Life)

130013008 WeFEnULdLazAUAT 3(3-0-6)

(Science of Sound and Music)
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OBE 2

130013010  asfiwludinuszdniu 3(3-0-6)
(Toxic Substance in Daily Life)

130013011 ‘iwmmamiﬁaqmmwLLam’nmm 3(3-0-6)
(Science for Health and Beauty)

130013012 ap1umsaidanadenluilagliu 3(3-0-6)
(Current Environmental Issues)

130013013 wasunazmalulaglnada 3(3-0-6)
(Energy and Technology around Us)

130013019 miaamwmﬁ'amiﬁwLaua%’aaﬂa 3(2-2-5)

(Data Presentation Design)

A A a a 4‘ 1 a b4 % d' a = o.ll
vsoLdonseuseIn1duY lunguasuasiainweluanissein 21 TunuiniwnAnwinaly
AU AINe1domALUlaENIZADUNANTEUATIVLD ANeNVNTEeaUTAFDY 1A8AMULAUYDUVDIAME

- NHUETHES AN TIALAEIDWALLR A

SWHIY Fo3n iagin(ussene-UuR-Anedienuiag)
120313601 93esssulunsvhausezanuduiiondn 2(1-2-3)
(Work Ethics and Professionalism)
120313701 Sanvnluaznsuszandld 3(3-0-6)
(General Materials and Applications)
140203904  nguangludInuseiniy 3(3-0-6)
(Law in Daily Life)
140203905  iAswgmansludInuseiniu 3(3-0-6)

(Economics for Everyday Life)

A A L=} a M ! a b4 v = a = o
NIVADALTIYUTIYIVIDUE) ELUﬂQMLﬁimﬁi’]\‘iﬂﬂHSIUﬁm'ﬁﬁﬁﬂ 21 Tununada@nwnaly
Nurminedumalulagnszasunamsruasiuile Ingwnssusutndgauy Iﬂamwmﬁwﬁawaﬂﬂmz

VUGG UALTIUAANNISNTEDIYAIINTURAYOULINTTIUHANITISEUFDINNINGATITIE TV
(Curriculum Mapping) YassIn3vianwmly seylilunipuuan 1
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2) NUINIVIRNL

OBE 2

Tassn1suna 103  wuU2wnA
Tassn1sannafnul 103  wuU2wnA
2.1 39U 57 wuagnn
- %%qﬁugﬂumﬁwmmam% 21 wiein
SWHIY Fodm miagin(ussene-uiR-Anwdienuiaq)
130003111 iAdiflugu 1 3(3-0-6)
(Fundamentals of Chemistry 1)
130003112 UfjiRnisiadiugm 1 1(0-3-1)
(Fundamentals of Chemistry Laboratory I)
130003113 PRIV IEITEALY 3(3-0-6)
(Essential Biology)
130003114 UUANIsTIINEansEdAny 1(0-3-1)
(Essential Biology Laboratory)
130003115 pdlitugiu 2 3(3-0-6)
(Fundamentals of Chemistry i)
130003116  UjiRnsiadifiugiu 2 1(0-3-1)
(Fundamentals of Chemistry Laboratory II)
130003121 Lma@lé’mﬁj@aﬁu 3(3-0-6)
(Introductory Calculus)
130003122 WaAndvludmsutininemans 3(3-0-6)
(General Physics for Scientist)
130003123 UfuRnmsEndvhludmiuininenmans 1(0-3-1)
(General Physics for Scientist Laboratory)
130003124  meufiumesilosiudmsudninemans 2(1-2-3)
(Basic Computer for Scientist)
—%ﬂnﬁugﬂumanszmumsqmmwnssumﬁLLa:,'ﬁ'QLnﬂé'au 36 wuqENA
SWHIY Fo3w igin(ussene-uuR-Anedienuiag)
130013201  widniARBUNIo* 3(3-0-6)
(Principles of Organic Chemistry)
130013202  UjURANIsuanLALBuvSe 1(0-3-1)
(Principles of Organic Chemistry Laboratory)
130013205  MaNANIATIZY 3(3-0-6)

(Principles of Analytical Chemistry)

wnewe  * 183999nn1siseunsaeuduntndingy
I
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130013206

130013211

130013212

130013216

130013217

130013218

130013301

130013302

130013315

130013316

130013317

130013318

130013319

130013320

130013404

Ufuinsudniaitiasesn 1(0-3-1)
(Principles of Analytical Chemistry Laboratory)
nsenatsuduludmnssued 3(3-0-6)
(Basic Calculation in Chemical Engineering)
ﬂ?iL%EJ‘ULL‘U‘Uﬂ?%‘U'JHﬂWi 2(1-2-3)
(Process Drawing)

nsTUILNIRAMNITILATTLAT AL INE DN 2(2-0-4)
(Chemical Industrial and Environmental Processes)
ADALAZNITINHUNITNAAD 3(3-0-6)
(Statistics and Experimental Design)

MsAoansmdineneans 2(1-2-3)
(Science Communication)

mmsgimaeilagldindeder 3(3-0-6)
(Instrumental Method for Chemical Analysis)
UftRnsmsiemesimaailagldiaiesie 1(0-3-1)
(Instrumental Method for Chemical Analysis Laboratory)
nafansuesivalaznsanemaNiou 3(3-0-6)
(Fluid Mechanics and heat transfer)

UAUANSIaNIEmag 3(3-0-6)
(Unit Operation)

UfuanshudsuuRnisanizniae 1(0-3-1)
(Unit Operation Laboratory)
sudouiBidomnszumsgravnssaiiuavdanadon  2(1-2-3)
(Research Methodology in Chemical Industrial Process

and Environment)

ﬂgwmaqma’mmimmséﬁLL’mﬁau 2(2-0-4)
(Industrial and Environmental Laws)

Fugun 1(0-3-1)
(Seminar)

WieruAnYINIARAIMINTTY (S/V)

(Industrial Sector Visits)

Wewe  * $183919190n15158unsEe U un 1Ny

OBE 2
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OBE 2

2.2 FYITWRWISHVUL

> WUUIIYINTEUIUNTYATANTIUAT

Tasen1sund 41 wiaein
Taseansannafnun 38 wulehn
- ArvsAutanizuans (assnisunfnazlasenisannamnen) 32 wuenn
SWERY Ha3un miagfin(ussene-Uua-Anwiaienuiag)
130013501 walulagUlnsideuuazuiasssua* 3(3-0-6)
(Petroleum and Natural Gas Technology)
130013505  iAfwoAmes 3(3-0-6)
(Polymer Chemistry)
130013506  wiAlulagwanasn* 3(3-0-6)
(Plastic Technology)
130013507  Aluladens 3(3-0-6)
(Rubber Technology)
130013511  widnuAdLBsW@nd 3(3-0-6)
(Principles of Physical Chemistry)
130013512 UjURNsnaneildei@nd 1(0-3-1)

(Principles of Physical Chemistry Laboratory)
130013513 UjUAn1smalulagUlasidey 1(0-3-1)

(Petroleum Technology Laboratory)

130013514 UjUAmswelulagnanafinuasens 1(0-3-1)
(Laboratory of Plastics and Rubber Technology)

130013524 nsUesiunaiivdmiunsesuIunsgnavinssuall 3(3-0-6)
(Pollution Prevention for Industrial Chemical Process)

130013525  @uAilanszdfgy* 3(3-0-6)
(Essential Biochemistry)

130013526  UURNSTIATanTEdAeY 1(0-3-1)

(Essential Biochemistry Laboratory)

130013527  \pdiAswinden* 3(3-0-6)
(Environmental Chemistry)

130013528 UfvAmsiafidsuandon 1(0-3-1)
(Environmental Chemistry Laboratory)

130013534 m’mﬂaamﬁaLLazmﬁmuamaaL?iﬁé’%i’lﬁhﬁg%ﬁ’lﬁﬂﬁﬂ 3(3-0-6)
(Industrial Safety and Hazardous Waste Control)

wWnewe  * $18391919nn13i5eunsaeudun1sing e
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OBE 2

- Ayndananizhaue (Iasan1suninaslasanIsannafneg)
Tasan1sund 9 wuaEnn
TAsINIsaunafne 6 WU

LULIYINTEUIUNTRRaImn T liideniseu lideunin 9 wireAndmiulasenis

Unf wazlidsenii 6 reAnd1nsulAsINISannadnY

SV GRLE)
130013502

130013503

130013517

130013518

130013519

130013522

130013523

130013529

130013530

130013531

130013532

130013533

130013596

130013597

Ha3un miagfin(ussene-Uua-Anwiaienuiag)
wialulagUlnsiadl 3(3-0-6)
(Petrochemical Technology)

NIEUIUNSLSIUNTEN 3(3-0-6)
(Catalysis)

nMsnnEULAE AT EEne DS e iy 3(3-0-6)
(Fundamentals of Polymer Testing and Characterizations)
WORLUDITININ 3(3-0-6)
(Biopolymers)

willWiuagnsianseu 3(3-0-6)
(Electrochemistry and Corrosion)
mmﬁﬁaaﬁuﬁmﬁ’uﬁaﬂéLLazmﬁsuawam,l,%a 3(3-0-6)
(Introduction to Solid State Physics and Chemistry)
wAlulaBNARAUNGTTUYIR 3(3-0-6)
(Natural Product Technology)

11R3gU 1SO 3(3-0-6)
(ISO Standards)

nmnageuAuldlavedituasnisussendld 3(3-0-6)
(Validation Method and Application)
L%@LwﬁammqmammsmLLazmﬁﬂizqﬂGﬂ%’ 3(3-0-6)
(Industrial Liquid Fuel and Application)

AANMNTTUALTINN 3(3-0-6)
(Biochemical Industry)

lodlaLail 3(3-0-6)
(Oleochemistry)

L%'aqﬁmLaw]%fmﬂizﬁmumiqmammiumﬁ 3(3-0-6)
(Selected Topics in Chemical Industrial Process)
JymiikagmunseuIunIsanaIvnssual 1(1-0-2)

(Special Problems in Chemical Industrial Process)
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OBE 2

> WUUBIFIINADY

Tasan1sund 41 %UYAA
TAsINIsavnafne 38 NN
- Agrdspuaniztaus (Iasen1suniwazlasenisannarnen) 32 YU28NA

SWHIY Fodm miagin(ussene-uuR-Anwdienuiag)

130013610 N1IAIVANNANENDINARAL LA 3(3-0-6)
(Air and Noise Pollution Control)

130013611 UURMITNMISAIUANNETYNIDINAALLEYS 1(0-3-1)
(Air and Noise Pollution Control Laboratory)

130013612 iafivestuaziinde* 3(3-0-6)
(Chemistry of Water and Wastewater)

130013613 UftRmsiafivesiuazinde 1(0-3-1)
(Chemistry of Water and Wastewater Laboratory)

130013614  MsIANSVELLAHRE* 3(3-0-6)
(Solid Waste Management)

130013615  UjUAn1smsdInnisvevyasley 1(0-3-1)
(Solid Waste Management Laboratory)

130013616 ﬂismumﬁﬂﬁﬁ’mﬁ%ﬁmazmsmuqm* 3(3-0-6)
(Wastewater Treatment Process and Operations)

130013617 MSIANTSVDULALBUATILLALNINGAAINNTTU 3(3-0-6)
(Hazardous and Industrial Waste Management)

130013621  MsAnwINsIULazUsEiuaunwlugnamvnssy 3(3-0-6)
(Work Study and Quality Assurance in Industry)

130013622 fga%ﬁwm?mmﬂé’au* 3(3-0-6)
(Environmental Microbiology)

130013623  UfuRnseatiinedanndon 1(0-3-1)
(Environmental Microbiology Laboratory)

130013624 ﬂimiLﬂﬁLLazwaﬁLma%ﬁugm 3(3-0-6)
(Fundamentals of Petrochemical and Polymer)

130013625 UfjiRinisilnsiafinaznodiuesiiugu 1(0-3-1)
(Fundamentals of Petrochemical and Polymer Laboratory)

130013626 91¥eundisuazauUaensdelugnaivnysy 3(3-0-6)

(Occupational Health and Safety in Industry)

Wewe  * $1839199nn1si5eunsaeudun1sing e



OBE 2

- A udentanizurus (Tasenrsuniuazlasenisannainen)
Tasen1sund 9 %UlENA
Tasen1sannafne 6 wUWARA
wuinawndeslidenseu liteenin 9 mireAndmsulasisuni waylidesnin
6 MUEANEINSULATINTERNAAN Y

SWERY Ha3un miagfin(usseng-Uua-Anwiaenuiag)
130013602 ﬂizmumsm%mﬁmizmLLazﬁwu%qwé 3(3-0-6)
(Water Supply Process and Water Purification)

130013603 wAlulaBnisiugmisdanm 3(3-0-6)
(Bioremediation Technology)

130013604  misaanaznsitUszleviianveady 3(3-0-6)
(Waste Minimization and Utilization)

130013605  MIsIATIRANSENUALIAgDY 3(3-0-6)
(Environmental Impact Assessment)

130013606 wialulagazenuazn1sInn1TNgsaunszan 3(3-0-6)
(Clean Technology and Greenhouse Gas Management)

130013618  UghvAdluazianiiy 3(3-0-6)
(Soil Chemistry and Pollution)

130013619 LAIUTIEINTA 3(3-0-6)

(Atmospheric Chemistry)

130013626 UNAINYWAZNTNGINTN NS 3(3-0-6)
(Marine Ecology and Resources)

130013696  Sesdmamziudwindoy 3(3-0-6)
(Selected Topics in Environment)

130013697  Jgymiieuinudaninden 1(1-0-2)

(Special Problems in Environment)
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2.3 Jlasanuniay/Anufinnu

TAsan1sUn@ 5 Yulenn
SWERY Ha3un miagfin(usseng-Uua-Anwaenuiag)
130013901 1AS99UNLAY 1 2(0-4-2)
(Special Project 1)
130013902 1ASI9UNLAY 2 3(0-6-3)
(Special Project II)
130013906 ASENIU 240 F31u9
(Training)
TAsIN1SaNNAANE 8 Yulenn
SWHIY Fo3n iagin(ussene-UuR-Anedienuiag)
130013907 annafnw 6(540 Fakald)

(Co-operative Education)
130013908  lAsauiiiay 2(0-4-2)
(Special Project)

3) NUINIVILADNES 6 wuaena

TdeniFeulidesndt 6 nuiein 3nsiednlundnansseaudSyyininumine dy
wialulagnszaunainszuasiuie enssueuladou
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OBE 2

4. LHUN1SAN®EN
> 1) WUUeIYINTZUIUNITYAAIMNSTUAT

U 1 nAnsAnEN 1

WAV o3 milgfin(ussene-uua-Anwiduadisienuiag)

130003111 wAfifiugn 1 3(3-0-6)
(Fundamentals of Chemistry I)

130003112 UfRmsiaiiitugiu 1 1(0-3-1)
(Fundamentals of Chemistry Laboratory I)

130003113 2 Inenaszdfgy 3(3-0-6)
(Essential Biology)

130003114  UURn1s¥IMeansEdfny 1(0-3-1)
(Essential Biology Laboratory)

130003121 unapdaLdowi 3(3-0-6)
(Introductory Calculus)

140103001  awdengy 1 3(3-0-6)
(English 1)

xooo0o0o v ndentunnaindnwiialy 3(3-0-6)

(General Education Elective Course)
000000 3V NARNTUYAI M AIUALTUNUINTG 1(0-2-1)
(Sport and Recreation Course)
eV 18(15-8-33)
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OBE 2

N 1 A1AnsAneN 2

AU Fa3un milgfin(usseng-UuR-AnwiAuadisienuias)

130003115 indiifugiu 2 3(3-0-6)
(Fundamentals of Chemistry i)

130013116  UfoRnsiaiifiugiu 2 10-3-1)
(Fundamentals of Chemistry Laboratory II)

130003122 Wandvaludmsutninermans 3(3-0-6)
(General Physics for Scientist)

130003123 UFtAnsiAndludwiudningmans 1(0-3-1)
(General Physics for Scientist Laboratory)

130003124  penfimedidefudmiuinivermans 2(1-2-3)
(Basic Computer for Scientist)

140103002  Aw1&9NgY 2 3(3-0-6)
(English 11)

140303611  NILUIUNTAALTIDDNLU 3(3-0-6)
(Design Thinking)

o000 Ayidentuvineianuialy 3(3-0-6)

(General Education Elective Course)
59U 19(16-8-35)
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SHEIYN
130013201

130013202

130013205

130013206

130013212

130013216

130013217

HXXXXXXXX

U9 2 nMAnsAneN 1

OBE 2

23U milgfin(usseng-UuR-AnwiAuadisienuias)
NANLANBUNTI* 3(3-0-6)
(Principles of Organic Chemistry)
UfuRnsvanAidunsg 1(0-3-1)
(Principles of Organic Chemistry Laboratory)
NANLAIIATIZY 3(3-0-6)
(Principles of Analytical Chemistry)
Ufuinsudnaitiasen 1(0-3-1)
(Principles of Analytical Chemistry Laboratory)
NI ULUUNTZUIUNT 2(1-2-3)
(Process Drawing)
nsTUIUMSERAMNTILLATILAY AL IndeY 2(2-0-4)
(Chemical Industrial and Environmental Processes)
ADALAYNITINLHUNITNAADY 3(3-0-6)
(Statistics and Experimental Design)
Fdentumnadudnuiiily 3(3-0-6)
(General Education Elective Course)

EEY 18(15-8-33)

vanawg ¥ S dnnsissunsaeuluninsing e
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N 2 nAnsAnen 2

OBE 2

AU 23U milgfin(usseng-UuR-AnwiAuadisienuias)

130013211 msdwadudiuluimnssued

(Basic Calculation in Chemical Engineering)
130013511  wdnATTaEnd

(Principles of Physical Chemistry)
130013512 UfURnsnanaildeia@nd

(Principles of Physical Chemistry Laboratory)
130013525  FnadanszdAey*

(Essential Biochemistry)
130013526  UfuRnstualiansedday

(Essential Biochemistry Laboratory)
130013527  \aiAswindou

(Environmental Chemistry)
130013528 UfvAnsiaiiAsuindey

(Environmental Chemistry Laboratory)
140303612 ﬁgﬂizﬂaumiufmﬂsm

(Innovative Technopreneurs)
XOXXKXXHXXX AW NAONET

(Free Elective Course)

EREY

vanawg * 518391dnnsBsunsaeudunwoingy

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

21(18-9-39)
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SHEIYN
130013218

130013301

130013302

130013315

130013319

130013501

130013505

130013513

130013534

U9 3 nMAnsAnEN 1

OBE 2

23U milgfin(usseng-UuR-AnwiAuadisienuias)

MsdoansdIneeans

(Science Communication)
Mylenzimaailagldiadaciie®
(Instrumental Method for Chemical Analysis)
UftRmsmsienegimaailagldiadode

(Instrumental Method for Chemical Analysis Laboratory)

nafansuesivalaznIsangmAINToU

(Fluid Mechanics and Heat Transfer)

ﬂgwmaqmammﬁmmzﬁ'ﬂLLméjan

(Industrial and Environmental Laws)

wialulagUlnsiasulaziasssuyif*

(Petroleum and Natural Gas Technology)

\ninwediues

(Polymer Chemistry)

UfuanswmalulagUlnsidey

(Petroleum Technology Laboratory)

Anuvasnsiouazn1sAIvANveLdssun Tt lugna NIy

(Industrial Safety and Hazardous Waste Control)
EREY

vanawg * 518391dnnsBsunsaeudunwoingy

2(1-2-3)

3(3-0-6)

1(0-3-1)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

21(18-8-39)

38



OBE 2

N 3 n1AnsAnwN 2

AU Fa3un milgfin(usseng-UuR-AnwiAuadisienuias)

130013316 UgUudnsamigmiag 3(3-0-6)
(Unit Operation)

130013317 Ufuanstudnuianisienienule 1(0-3-1)
(Unit Operation Laboratory)

130013318 setdoudsidemenszurunsgramnssuiaiiuazdanndes 2(1-2-3)
(Research Methodology in Chemical Industrial Process and Environment)

130013320  &uuwn 1(0-3-1)
(Seminar)

130013506  wiAlulagwaiafn* 3(3-0-6)
(Plastic Technology)

130013507  wialuladang® 3(3-0-6)
(Rubber Technology)

130013514  UfdRnswalulagwanafinuazens 1(0-3-1)

(Laboratory of Plastics and Rubber Technology)
1300135xx v ndentunguivndn 3(3-0-6)
(Professional Elective Course)
XOXOKXXXXX AW NAONET 3(3-0-6)
(Free Elective Course)
EREY 20(16-11-36)

vanawg * 518391dnnsBsunsaeudunwoingy
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SHEIYN
130013906

SWa Y
130013901

1300135xx

1300135xx

SHEIY
130013404

130013524

130013902

XXXKXXXXX

N 3 mansAneigeiou (asansuni)

OBE 2

Fa3un milgfin(usseng-UuR-AnwAuadisienuias)

N1SANILY 240 4l
(Training)

394 240 Halu4

N 4 aanisanen 1 Aasan1sund)

Ha3vn miaefin(ussene-Uua-AnwAuainaienuiag)
lAssuiiLAY 1 2(0-4-2)
(Special Project 1)

v dentungaivndn 3(3-0-6)
(Professional Elective Course)
v ndentungaivnan 3(3-0-6)
(Professional Elective Course)
594 8(6-4-14)
U 4 anansinendl 2 Aasanisund)

Fo3vn miagfin(ussee-Uua-AnwAuairdienuiag)
WiruAnYINIARAIMINTTY (S/V)
(Industrial Sector Visit)
nsUesiunaiivdmiunseuIunsgnavinssuall 3(3-0-6)
(Pollution Prevention for Industrial Chemical Process)
lASINURALAY 2 3(0-6-3)
(Special Project II)

Fdonlununindnuiialy 3(3-0-6)
(General Education Elective Course)
eIty 9(6-6-15)
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OBE 2

U9 4 AransAne® 1 (asen1sannarne)

SWERY Fa3w miagfin(ussee-Uua-AnwAuaindienuiag)

130013907  avfafinw 6(540 Falan)
(Co-operative Education)

594 6(540 Fla)

UM 4 anan1sAnen 2 (lasen1sannafnen)

SWERY Ho3vn miagfin(usseng-Uua-AnuAunindienuiag)

130013404 ﬁﬁuﬁﬂw’]mﬂqmammiu (/)
(Industrial Sector Visit)

130013524  msUeafunaiydmSunszUIUNTEREIUNTTULAL 3(3-0-6)

(Pollution Prevention for Industrial Chemical Process)

130013908  lAssauiiLAe 2(0-4-2)
(Special Project)

1300135xx v ndentunguivamn 3(3-0-6)
(Professional Elective Course)

o000 3ydentunineiydneiily 3(3-0-6)
(General Education Elective Course)

593 11(9-4-20)
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> 2) WUUIBIRIRINADY

SHEIYN
130003111

130003112

130003113

130003114

130003121

140103001

XXXXXKXXXX

HXXXHXXHXXX

N 1 A1AnsAneN 1

OBE 2

Fa3un milgfin(usseng-Uua-AnwAuadisienuias)
wiliugiu 1 3(3-0-6)
(Fundamentals of Chemistry I)

UFTRnsLaTfug 1 1(0-3-1)
(Fundamentals of Chemistry Laboratory 1)
PRI EITENALY 3(3-0-6)
(Essential Biology)
UURNSTVINENansydAey 1(0-3-1)
(Essential Biology Laboratory)
uranda Doy 3(3-0-6)
(Introductory Calculus)
AYBINgY 1 3(3-0-6)
(English 1)
Fydentumnaiw@nuwily 3(3-0-6)
(General Education Elective Course)
dentugaInAkarTunuINg 1(0-2-1)
(Sport and Recreation Course)

EREY 18(15-8-33)

a2



OBE 2

N 1 A1AnsAneN 2

AU Fa3un milgfin(usseng-UuR-AnwiAuadisienuias)

130003115 indiifugiu 2 3(3-0-6)
(Fundamentals of Chemistry i)

130013116 UfoRnsiaiifiugiu 2 10-3-1)
(Fundamentals of Chemistry Laboratory II)

130003122 Wandvludmsutninermans 3(3-0-6)
(General Physics for Scientist)

130003123 UFtAnsHAndludwiudningmans 1(0-3-1)
(General Physics for Scientist Laboratory)

130003124  penfimedidefudmiuinivermans 2(1-2-3)
(Basic Computer for Scientist)

140103002  Aw1&9NgY 2 3(3-0-6)
(English 11)

140303611  NILUIUNTAALTIDDNLU 3(3-0-6)
(Design Thinking)

o000 Ayidentuvineianuiialy 3(3-0-6)

(General Education Elective Course)
59U 19(16-8-35)
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SHEIYN
130013201

130013202

130013205

130013206

130013212

130013216

130013217

HXXXXXXXX

U9 2 nMAnsAneN 1

OBE 2

23U milgfin(usseng-UuR-AnwiAuadisienuias)
NANLANBUNTI* 3(3-0-6)
(Principles of Organic Chemistry)
UfuRnsvanAidunsg 1(0-3-1)
(Principles of Organic Chemistry Laboratory)
NANLAIIATIZY 3(3-0-6)
(Principles of Analytical Chemistry)
Ufuinsudnaitiasen 1(0-3-1)
(Principles of Analytical Chemistry Laboratory)
NI ULUUNTZUIUNT 2(1-2-3)
(Process Drawing)
nsTUIUMSERAMNTILLATILAY AL IndeY 2(2-0-4)
(Chemical Industrial and Environmental Processes)
ADALAYNITINLHUNITNAADY 3(3-0-6)
(Statistics and Experimental Design)
Fdentumnadudnuiiily 3(3-0-6)
(General Education Elective Course)

EEY 18(15-8-33)

v * S idnnsissunsaeuluninsing e
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SHEIYN
130013211

130013612

130013613

130013622

130013623

130013624

130013625

140303612

XXXXXKXXXX

N 2 nAnsAnen 2

OBE 2

23U milgfin(usseng-UuR-AnwiAuadisienuias)

nsfuamtuiiluimnsed
(Basic Calculation in Chemical Engineering)
wiveniuazindes
(Chemistry of Water and Wastewater)
UftRnsniivesiuaziide
(Chemistry of Water and Wastewater Laboratory)
TAMIAIINFON*
(Environmental Microbiology)
UftRns9at inedanndeon
(Environmental Microbiology Laboratory)
WMosiafinornodiuosiugu
(Fundamentals of Petrochemical and Polymer)
UftRnsTlnsafiuaswodiuosiugu
(Fundamentals of Petrochemical and Polymer Laboratory)
HUsENRUNTUIANTTY
(Innovative Technopreneurs)
I NANLET
(Free Elective Course)

EREY

v * S dnnsissunsaeuluninsing e

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

21(18-9-39)
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SHEIYN

130013218

130013301

130013302

130013315

130013319

130013614

130013615

130013616

130013627

U9 3 nMAnsAnEN 1

OBE 2

23U milgfin(usseng-UuR-AnwiAuadisienuias)

MsAeansmaine mans*

(Science Communication)

myeszimunilngldiedesiior

(Instrumental Method for Chemical Analysis)

UftRnsmsissimaaiiagldiaiesile

(Instrumental Method for Chemical Analysis Laboratory)

nafansuesivalaznIsangmAINToU

(Fluid Mechanics and heat transfer)

ﬂgwms;lqmammimmz?qLLamﬁau

(Industrial and Environmental Laws)

NMSIANTTVL LA BY*

(Solid Waste Management)

U uRnsnsinnsvezyaries

(Solid Waste Management Laboratory)

nsgvruMstntIAsLAENITUAL*

(Wastewater Treatment Process and Operations)

91%eudsuazaNUaensdlugnainnssy

(Occupational Health and Safety in Industry)
EREY

v * SR dnnsiseunsaeuluninsing e

2(1-2-3)

3(3-0-6)

1(0-3-1)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

21(18-8-39)
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OBE 2

N 3 n1AnsAnwN 2

AU Fa3un milgfin(usseng-UuR-AnwiAuadisienuias)

130013316 UgUudnsamigmiag 3(3-0-6)
(Unit Operation)

130013317 Ufuanstudnuianisienienule 1(0-3-1)
(Unit Operation Laboratory)

130013318 setdoudsidemenszurunsgramnssuiaiiuazdanndes 2(1-2-3)
(Research Methodology in Chemical Industrial Process and Environment)

130013320  &uuwn 1(0-3-1)
(Seminar)

130013610  MIIAIUANNANYNINDINIALALLAET* 3(3-0-6)

(Air and Noise Pollution Control)

130013611 UURNITNMSAIUANNETYNIDINALALLEYS 1(0-3-1)
(Air and Noise Pollution Control Laboratory)

130013617  AMSIANISVDLALIUATILLALNINDAAINNTTU 3(3-0-6)
(Hazardous and Industrial Waste Management)

1300136xx v nAentunguInmn 3(3-0-6)
(Professional Elective Course)

XXXXXXXXX A dentas 3(3-0-6)
(Free Elective Course)

eV 20(16-11-36)

vanawg * 518391dnnsBsunsaeudunwoingy
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SHEIYN
130013906

SWa Y
130013901

1300136xx

1300136xx

SHEIY
130013404

130013621

130013902

XXXKXXXXX

OBE 2

N 3 mansAneigeiou (asansuni)

¥a3v milgfin(usseng-UuR-AnwAuadisienuias)
NMSENIIU 240 Flus
(Training)

394 240 G219
U 4 aansfnendl 1 Iasenisuni)

¥a3v milgfin(usseng-UuR-AnwAuadisienuias)
lATSURLAY 1 2(0-4-2)
(Special Project 1)
v dentungaivndn 3(3-0-6)

(Professional Elective Course)
v ndentungaivnan 3(3-0-6)
(Professional Elective Course)

594 8(6-4-14)

N 4 aranisanen 2 Aasen1sung)

Fa3un wilgAn(ussee-Uua-Anwiduadisienuies)
WiruAnYINIARAIMINTTY (S/V)
(Industrial Sector Visit)
nsAnwINsnuLazUseiuaunlugaamns sy 3(3-0-6)

(Work Study and Quality Assurance in Industry)
1ATIUTRLAY 2 3(0-6-3)
(Special Project II)
Fdentumnadudnuiiily 3(3-0-6)
(General Education Elective Course)

EEY 9(6-6-15)

a8



SV GRLE)
130013907

SHEIY
130013404

130013621

130013908

1300136xx

HXXXXXXXX

OBE 2

U9 4 AransAne® 1 (asen1sannarne)

Ha3vn miagfin(usseng-Uua-AnwAuainaienuiag)

AnAafne 6(540 )
(Co-operative Education)

394 6(540 H3l319)

UM 4 anan1sAnen 2 (lasen1sannafnen)

Fa3v miagfin(ussee-Uua-AnwAuaindienuiag)
WiruAnwInIngnaImvngsy (S/V)
(Industrial Sector Visit)
nsAnwNsinuasUsEiuRunmlugnamnssy 3(3-0-6)

(Work Study and Quality Assurance in Industry)
lATIUTLAY 2(0-4-2)
(Special Project)
e tunguIv N 3(3-0-6)
(Professional Elective Course)
Agdentumaivn@nuwiiily 3(3-0-6)
(General Education Elective Course)

ety 11(9-4-20)

49



OBE 2

5. AN95UYS1873%1

120213002  nslusunsumsiiamesdmiugsiainlminfinnsdulngs 3(2-2-5)

(Computer Programming for Startup)

JrdsAuneu: Taidl

Prerequisite: None

LLmﬁmﬁugmmaamﬂﬂmﬂ'ﬁmamﬂama%ém%’uqiﬁﬂLﬁﬂimiﬁﬁmi@uimgqLﬁaa%f'm
uianssu Audn nieuimslmiiienovuaussrudesnisvesld wugtniseenLuukaziaw
ganduidmiugunsnivueeulatnieleudedumneidnvesassnds maieulusunsand simd
wuzihdidnnsedndfiugiu lulasneulnsaiaes waznindeuse wuzidiaioslodmsunisiamn
OUALIT LATNITINUNUAIINAIAEINSUNER ULl

The fundamental concept of computer programming for high-growth emerging
businesses to create innovative new products or services by satisfying a user needs;
introduction to designing and developing software applications for loT (internet of things)
devices; visual programming; introduction to basic electronics, microcontroller, and Interfacing;

introduction to software development tools and marketing planning for new products.

120213900  MseaNLUUIULUUNSIdULasUszaumsalnisldeau 3(3-0-6)

(User Experience and User Interface Design)

wdeRunen: Ll

Prerequisite: None

wafnf uguvesniseenuuuUTzaunIsainisldeuuassvuvunisldauie
novALDsANFDINMIUDILY Fenseunquiloniludiuvasnuannsnvesnsd F8nsiduvesld
nseonuuuiiudld duneuniseenuuulszaunisaivesld winmseenuuy wiadansadsiuuuy
weallan1suseidiuna wavUssgndlinisesnuuuyszaunisainisldauuazsusuunsldanulusu
199)

Fundamentals concept of User Experience (UX) and User Interface (Ul) design;
the goal is to design artifacts that allow the users to meet their needs in the most effective
efficient and satisfying manner; the course covers human capabilities; user research methods;
user-centered design; UX design process, design principles; prototyping techniques, evaluation

techniques, and the implementation of UX and Ul.
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OBE 2

120313601  a3wsssulunisviaunazanuduiionndn 2(1-2-3)

(Work Ethics and Professionalism)

FvsRuneu: Taigl

Prerequisite: None

AMSIIN 9TU5ITULALITIOIVITA WAAAA et uTudn AudAgues

25597055l TN Uszanadsseussu anusuiaveuluon®n wdnnsuesdasssy ANd1AyUes
Adlon Uspifudaudamasnunnisssy 955810530l fuusiiiinanssyuiunnusuRnve usugass sy
seRUANLIURRYEU MquRIfUITIe TN TUSEYNA Nsdindulaniuvanae sl wagns
AT ANITWANITUAHETYARNNGY N1 ULTRTe555) NaUselevlviudeu A58555)
Tuitviens aandusssu arunindetie msdaasmineins asserussaludsaugaiinea Ay
dufarmsSnwAudy A3usssudunsndaunedaygiuazuinngsy Msiaufsdu nsdifinw

Morals and ethics, concept of professions, importance of ethics in profession,
role of codes of ethics, professional responsibilities, concept of morality, importance of core
values, Moral/ethical dilemmas, factors affecting moral responsibility, degrees of responsibility,
overview of ethical theories and applications, ethical analyses and deciding-making, truth and
concept of whistleblowing, ethical leadership, conflicts of interests, ethics in the workplace,
fairness, resources allocations, ethics in digital age, privacies and confidentialities, ethic in

intellectual properties and innovation, sustainable engineering, case studies.

120313701 Jagnaluuazmsuszendld 3(3-0-6)

(General Materials and Applications)

JrdsAuneu: Taidl

Prerequisite: None

nsPsunUseLanvesdan Janlave Janelane nszuiun1NanlazwUsIU lane
wavalave 13 lldludindsedniu nmsidenldiaguavanuasndslunisldanu Tagadylu
wazn15UsEYnaly

Classification of materials, metallic materials, non-metallic materials, metal
forming and its manufacturing processes, materials used in daily life, materials selection and

safety in use, modern materials and their applications.
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130003111

OBE 2

\nTiugu 1 3(3-0-6)
(Fundamentals of Chemistry I)

dsAuneu: Taidl

Prerequisite: None

#ans nsIuunYiinvesEans NMseuTeasuTEnay MTIANEINEIFERs laTeasns

DEABY A1519579) NUSHLAL ANURVDITWLINNTLGUMTAN UaEsHNINTTY Useinnveslisenad

USUNauansduius fe vaulds vauvad wavaisazale

Matter; classification of matter; naming compounds; scientific measurement;

structure of the atoms; periodic table; chemical bonding; properties of representative elements

and transition elements; types of chemical reactions; stoichiometry; states of matter; solution.

130003112

of chemistry I.

130003113

VR aaiiiugiu 1 1(0-3-1)
(Fundamentals of Chemistry Laboratory I)

FdeRunau: 130003111 infifugiu 1 vieiSeusiuiy

Prerequisite: 130003111 Fundamentals of Chemistry Il or co-requisite

U UANMsAngilliemaenaneaasatuayumgullusedvn 130003111 wllfiugm 1

All experiments corresponded to the course of 130003111 Fundamentals

Famenanszanfy 3(3-0-6)
(Essential Biology)

JrdsAuneu: Taigl

Prerequisite: None

LUIAANIINYIAIENTTINN LA IUTIINGT TNV UTadkaLLLBLE D NannNIS

01879ASNYAENINTUTNTTULALHUTAIAAT TTUUINITUALNGANTTY AUNAINTAIEVRIFILTIN

ANMUFUNUSVDITIINGT WIAINGT WALINSNFERSAILINA DY

Concept in biological science; chemistry in biology; cell and tissue biology;

concepts in heredity and genetics; evolution and behavior; diversity of life; relationship

between biology, ecology, and environmental science.
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130003114

Mo
€
2

GUPHGH

130003115

OBE 2

UUAnsyaIneanszdfey 1(0-3-1)
(Essential Biology Laboratory)

AUsAuneu: 130003113 F1INe18152@AY NIDTIUIINAY

Prerequisite: 130003113 Essential Biology or co-requisite

UfRmseng 1 Afidemasaedesuazativayunguilumeien 130003113 Fanen

All experiments corresponded to the course of 130003113 Essential Biology.

\nfidlugiu 2 3(3-0-6)
(Fundamentals of Chemistry II)

TaRunou: 130003111 infifugnu 1 vioisousiudy

Prerequisite: 130003111 Fundamentals of Chemistry | or co-requisite

gauvnamansiall saunamansiall aunanll aunalesau aunanisazaly auna

nso-Lud il wlidedes ieddunIdnugiulazduaiilUoiu

Thermodynamics; chemical kinetics; chemical equilibrium;  solubility

equilibrium; acid-base equilibrium; electrochemistry; nuclear chemistry; introduction to organic

chemistry and biochemistry.

130003116

UftRnaadiiugiu 2 1(0-3-1)
(Fundamentals of Chemistry Laboratory II)

TaRunou: 130003115 infilugu 2 vdoi3ousiudy

Prerequisite: 130003115 Fundamentals of Chemistry Il or co-requisite

U URnsineniliilemasnndeuaraivayunguiluseiv 130003115 niliug 2

All experiments corresponded to the course of 130003115 Fundamentals

of Chemistry II.
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OBE 2

130003121  uAApdmUosdy 3(3-0-6)
(Introductory Calculus)
sRunau: Taigl
Prerequisite: None

adauazanuseliesueailaidu anuduidulds eyiusvesilaidu mmunduazsng
MswAsuulas grsdmunsmenyitus eyiudsudugs euusvesilediduyagiu eywudvasiledidy
TneUSensuaraunsdwinuuaesy nsUszgndveeyius Wududawasduinin suilduldsiadu
Sanduing Agegauazardnan nguedlalna duiinfadinwnuazduiindalidrdinin RCRTIN
FENINGAULAY WaztnAtANITBUNTY

Limit and continuity of functions; slope of curves, derivatives of functions,
velocity and rate of change, differentiation formulas, higher order derivative, derivatives of
elementary functions, implicit functions and parametric equations; applications of
differentiation, tangent and normal lines, angles of intersection of curves, related rates, maxima
and minima, L’Hospital’s rule; definite and indefinite integrals, area between curves and

techniques of integration.

130003122  WaAndnaludwmutininendnans 3 (3-0-6)

(General Physics for Scientist)

FsAuneu: Taig

Prerequisite: None

wihemaiEnd namaninisndeud ﬂgmim?ﬁiauﬁﬁuaaﬁaﬁu M3iAGouTLULINAY
nasunazrdnouinundsny lusudundadunazrdnoudnvlunaududadu msiedouiiuuumsy
Tusudenudes Tusududamiazndnoydndlusmdudam nmsndeufisnueiinedisie aau
autnau Aduedouil msdeuiuiuvesadu adudls nguesgaeny auniluih dndlwiuagndaauy
Andlail auuudvan ussasisu Msunsidvesingan guauliinnudusyniaveias n3nae
sua\‘iﬂﬁlml,azmgmﬂ 10 6] 0 MOUVBIVDS

Physical units; mechanics of motion; Newton’s law of motion; circular motion;
works; energy and the principle of conservation of energy; linear momentum and the principle
of conservation of linear momentum; rotational motion; moment of inertia; angular
momentum and the principle of conservation of angular momentum; simple harmonic motion;
waves; properties of waves; traveling waves; superposition of waves; standing waves;
Coulomb’s law; electric field;, electric potential and electric potential energy; magnetic field,;
Lorentz’s force; blackbody radiation; particle property of light; wave-particle duality; Bohr

theory of the atom.
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OBE 2

130003123 UftAnsAandvludmiutininenaans 1 (0-3-1)
(General Physics for Scientist Laboratory)
sRunau: Wandvhludmiuininemans veFeusiuiu
Prerequisite: General physics for scientist or co-requisite
UftRnsilidemaenndesiuivn 130003122 Fandiludmsutininermans
All experiments corresponded to the course of 130003122 General Physics

for Scientist.

130003124  meuimedibasdudmiuinineraans 2(1-2-3)

(Basic Computer for Scientist)

wdedunew: Ll

Prerequisite: None

nsllusunsugIemMsdiauedeyan1ainermansiagn1sanyinussanunsy nsid
Tsunsuasndn Wsunsuuanssadayad asunaznisssgndldifiouddammand naden
lassaialuanalu 2 fduar 3 95 YURnmaeiiiadousss msduruiaznisldgiudeya

Software tool for publishing scientific data and for managing bibliographies; Basic
and applications of spreadsheet; Data visualization packages in Chemistry; Two- and Three-

dimensional molecular representation; Virtual Chemistry Laboratory; Scientific database inquiry.

130013002  uywe 52UULLIA WALSIINYIR 3(3-0-6)

(Human, Ecosystem and Nature)

JdsAuneu: Taigl

Prerequisite: None

wAnNdneingt Anuduiussenindadliietudwindoy nsanenenndny
waalgormsuardsdners ssuuidinawazainuvainvatenisdininluresdu mimﬁﬂ@
NFNEINTFTITUVIRA ﬁ%ﬂ‘iﬁmawuwéﬁﬁﬂNa(ﬂ'aiz‘uuﬁL’mLLazﬁiimﬁ nsildausaulunisunlatym
Fauando miﬁﬂmaﬂ’muaﬂamuﬁ

Concepts in ecology; relationship between organisms and environment; energy
flow; food chain and food pyramid; ecosystem and biodiversity in local area; natural resource
conservation; human activities impact on ecosystem and nature; participation in environmental

problems solving; field trips.
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OBE 2

130013003  lUswnsudnsagunnendinanans 3(3-0-6)
(Mathematical Software)
wdedunew: Ll
Prerequisite: None
auidesfuredlsunsudniaguneadamand msnansaesifuazaiufia
nslilusunsuddagumandamansioutdamunanda fvadnidadu wazaunsdeyius
Introduction to mathematical software; plotting 2D and 3D graph; using software

to solve problems in calculus, linear algebra, differential equations.

130013005  @ddtlesdudmiunsise 3(3-0-6)

(Basic Statistics for Research)

JdeRunau: laid]

Prerequisite: None

ToyaBenunIN ToyaldauIunn MuUTAU MUsnN 11nsN1TIn AdAINTINW
A0AIOUNIU NMINAFOUANNATIU AUYAFIUNINEDN NTWINLATUULUNR adflaidansdimes
AMILABIEURTS ShsduA adRsemidnes

Qualitative data; quantitative data; independent variables; dependent variables;
scale of measurement; descriptive statistics; inferential statistics; null hypothesis; alternative

hypothesis; normal distribution; non-parametric statistics, relative risk, odds ratio; parametric

statistics.

130013006  IngrAransuasnaAlulagysnis 3(3-0-6)
(Integrated Science and Technology)
FrveRunou:; Taigl
Prerequisite: None

WNIMTINYIAEns a1swazanURvesas snaza1TUTENou NIRuasLUd lankay
491330 91msuazlaTuinis wsILAzSIAARUR AnsiAandil oedy wdsuluEsnuseen Ty
WermaEnsuazINaLIUIEIVA

Scientific method; matter and its properties; element and compound; acid and
base; earth and living organisms; food and nutrition; force and motion; introduction to

astronomy; energy in daily life; science and national development.
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OBE 2

130013007  JanludInuszaniu 3(3-0-6)
(Materials in Daily Life)
dsAuneu: Taigl
Prerequisite: None

o [y [

Janeansilosiu Ussnnvesian autfvesian Jandmsugunsaldidnnsetind Yag

q
o [

dmiulassadienugiu TandMTULIUNINUL TAAN1INITNINT TanluanaIunIINeIMT a0
yansunmg Yandvivgunsalmanas Sandvsudseuasiad esyariu Tagieiiundsay
Fandmiudsnndon Taglusuian

Introduction of materials; materials classification; properties of materials;
materials for electronic devices; materials for infrastructure; materials for vehicles; materials
for military; materials for food; materials for medicine; materials for optical devices; materials

for textile and apparel; materials for energy; materials for environment and materials for future.

130013008  ANYIANEASVDWTLILATAUNS 3(3-0-6)
(Science of Sound and Music)
FudsAunau: 1aidl
Prerequisite: None
) a a a a | I ) & a ¢
SEUUMTAY Msiadisuniuuuadu dee i wazudivdn msduasieinuunises
Aandvaslulasiny a1lnwg Aurdes N5TUNNESWUUAINDE AT BIAILATIZILALY NSRS LAEIUDY

=

LATOIAUAT
Oscillating system; wave motion; sound; electricity and magnetism; Fourier
synthesis; physics of microphones; loudspeakers; phonograph; digital recording; electronic

synthesizers; hearing; the acoustics of various musical instruments.

130013010  @siweludinuszaniu 3(3-0-6)

(Toxic Substance in Daily Life)

FvsRuneu: Taigl

Prerequisite: None

Al esfuressiinansfiv ngvanowazngsudouiiieitestuansiiv Ussin
LazdNYNEYRIATiY UnaIwesaNTivLAzNANTENUANATRYAANA19aInNsgUlaA nsuslaa
Tssugmamnssy Dlnsidey lave dmeuazind ey siy) nsunmg ndndueiduindasus
NARAUIALANNAUANILAZNY NMTAEAT AsWInden uazdlTin uwammanstestulasninides
asiy

Basic knowledge of types of toxic substance; laws and regulations to toxic
substances; types and characteristics of toxic substances; sources and effect of residues toxic
substance in consumption, industry (petroleum, metals and textile), medicine, pharmaceutical
products, health and beauty products, agriculture, environment and various organism;

prevention and avoidance toxic substance.
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OBE 2

130013011 314mmaﬂﬁﬁaq%mwLLazﬂfnmw 3(3-0-6)

(Science for Health and Beauty)

wdedunew: Ll

Prerequisite: None

arwuasnguaneilestuisatuiniesdions Ussavuardnvazvanedesdions
psAUsznoulumsnaneiesdions Ussloviuarnuiaiosdeniinananasiadiuazalnsiioasy
dunIMLarA1NIN Maldenlduazniniivinuiied sadiens nalifisszasdiiinainnisld
\r3esdrenseensligndies

Basic knowledge and law of cosmetics; types and characteristics of various
cosmetic products; components of cosmetic production; utility and toxicity of cosmetics of
chemicals and herbal extracts in health and beauty products; selection and storage of

cosmetic products; adverse effects associated with misuse of cosmetics.

130013012 anumsaifawandasluiagu 3(3-0-6)

(Current Environmental Issues)

FvsRunau: ety

Prerequisite: None

anunsaikaznansenulgmaanadenlussdulseina szdugfianauazsedulan
Tudagdu uarUssiiumsiudwnndeusauais Wy anneglandeu dunsa msvuidieululnas-
wanafnuazufudalud windon nanssnusesyuuing Lﬂiwgﬁmazqsumwsuawuwé LUINIG
miﬂaaffuuﬁzLLﬁlﬂﬂ@Mﬂ?ﬂLLamﬁam LL‘IA’J@?’]&I%@ﬂ’liﬁuijLazﬂﬂmgﬂﬁUW?ﬂ%QLL’J@ﬁ@m

Interesting current situations and their impacts on environmental problems in
the national, regional and global levels; conventional environmental issues such as global
warming, acid rain, contamination of microplastics and oil spill in environment; ecology,
economic and human health impact; prevention and problem solving; remediation and

environmental sustainability concepts.
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OBE 2

130013013  wassusazsnalulaglngso 3(3-0-6)

(Energy and Technology around Us)

sRunau: Taigl

Prerequisite: None

A udundnuasmeluladlnde wdsdidandsnu aonunsaindsny
uazinalulad amuﬂﬂiﬁﬁmimgauwadaquﬁmmﬂ wgeouli ndemdomas ndau
maden waluladuaznsusinanasnu nseysnundenueglidiusiy Mslindwuegiaain
nMswsuAunsondmsuNsUAsuLUAwN N Y

Fundamental knowledge of energy and technology around us; energy resources;
energy and technology situation;, climate change situation; electrical energy; fuel energy;
alternative energy; technology and energy consumption; participation in energy conservation;

efficient energy use; preparation for energy transition.

130013019 m'saamwuLﬁamiﬂ'u,aua%'a;da 3(2-2-5)

(Data Presentation Design)

FvsRunau: Taigd

Prerequisite: None

miaamwumiﬁ%aua%’aaﬂaLﬁyaﬂéfu 199719 @ AUETLarANTR TR
a1 Mssedeuln L%ﬂﬁﬂﬂﬂiﬂ%auasﬁauﬂaﬁmﬂﬁhaﬁu nsuyie N3 nTn1TNTEY WN U3
sUnay Falyunsy maideslosveslusunsudndiwanazimiiesiossi

Introduction to data presentation design, space, color, contrast, text, imases,
animations; the different data presentation techniques, bar graph, line graph, scatter graph,

pie-chart, histogram; link of Excel and PowerPoint programs.

130013201  wénNLANBUNTE 3(3-0-6)
(Principles of Organic Chemistry)
dsdunau: 130003115 LAfifiugiu 2
Prerequisite: 130003115 Fundamentals of Chemistry |I

a

nguiuazlassainevesasdunid madende audAinameninuaziad awmesleni
Ufsewaznalnnisiinufjisenvesansusenaulalasasuau arsusenaualanudunse danages
Tiuoa dwes danler Al NIRAITUBNTANUALBYNUSYDINIAAISUBNTEAN Lodlu

Theory and structure of organic compounds; nomenclature; physical and
chemical properties; stereochemistry; reaction and mechanism of hydrocarbon compounds;
alkyl halides, alcohols, phenol, ethers, aldehydes, ketones, carboxylic acids and carboxylic

derivatives, amine.
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OBE 2

130013202  UfUANIHANLATIBUNSY 1(0-3-1)
(Principles of Organic Chemistry Laboratory)
IdeRunDL: 130013201 #aNALBUNTE w30IS8UTINA
Prerequisite: 130013201 Principles of Organic Chemistry or co-requisite
Uﬁﬁ’ﬁmiﬁﬁLiﬂjamaamﬂé’aqLLazaﬁuayumwﬁiumimsmaism 130013201 vidniAdl
dun3g
All experiments corresponded to the course of 130013201 Principles of Organic
Chemistry.
130013205  wanARAATIEN 3(3-0-6)
(Principles of Analytical Chemistry)
deRunau: 130003115 iAfiitugu 2
Prerequisite: 130003115 Fundamentals of Chemistry |l

UNMMaAiIlATIzs ATEUIUNITNLAT @DRAIMSUIALTILATIZR NSAMIYNFAIDE9
WensAT1zsimaiedl n1sduiiegne MawBeNdetng MsiisunsgIu MeTERTTase
Tneunisiwseilasdminuaznsiaseilaeusunns un nslnmsanse-wa n1slnmse
wuuANAzNaY N1sMmInlaga1Aun1sina1TUsenauldstau wasn1sininsawuulisensnend
HAZUNEINITIATIZALABAITUEN

Introduction and process in analytical chemistry; statistics for analytical
chemistry; sample preparation for chemical analysis; sampling; sample preparation;
standardization; quantitative analysis focusing on gravimetric analysis and volumetric analysis,
acid-base, precipitation, complexation and redox titrations and Introduction of analytical

separations.

130013206  UfUANIIUANLATIAATIZH 1(0-3-1)
(Principles of Analytical Chemistry Laboratory)
dsAunou: 130013205 waNLARALATIZT NI0ITEUIMAUY
Prerequisite: 130013205 Principles of Analytical Chemistry or co-requisite

uRnisnililemaenndesavatiuayungu)lun1sussensdyvn 130013205 vdniadl

AWl experiments corresponded to the course of 130013205 Principles

of Analytical Chemistry.
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OBE 2

130013211 nsAuaatuduludaanssaai 3(3-0-6)

(Basic Calculation in Chemical Engineering)

FeRuneu: Taigl

Prerequisite: None

msfnaidesiuresimnssuiad aunamaasdmIunig U URnsineIkayrany
mieUfoAnsilifugatonad Ulinamsduiusuagnisduin aunanamsdmivszuuid
UfATeiadl augainamsdmivssuuiisinszuatleundu nszuatloudiu uagnszuassune aunauia
asuazaunandiuvesssuUinslvauuuasilagifiujisead

Introduction to chemical engineering calculations; material balances for single
units and multiple units without chemical reaction; stoichiometry and calculation; material
balances for processes involving reaction; material balances for processes involving recycle,

bypass and purge streams; material and energy balances for steady-state flow without reaction.

130013212 ANSIUYULUUNSZUIUNS 2(1-2-3)

(Process Drawing)

FsRunau: Taigd

Prerequisite: None

AsTeuwuuLbessi 1@y mmsidin nMsfuanwRIe @ulin Awde nsdeunuy
vio dydnvallunuurie madeunmdieiiod madeunuunmuszneu fiugrunsldreufinmes
Pelunsleunuy miaaﬂLL‘U‘UizU‘U‘ViaLLaz’mﬁaqma’mmim

Basic drawing; line, scale; orthographic projection; three-dimension, sections;
pipe drawing; pipe symbol; freehand sketches; assembly drawings; basic computer- aided
drawing; design; industrial piping and valve systems design.

130013216  nszUIUMIEAEMNTSULATUATAINSDY 2(2-0-4)

(Chemical Industrial and Environmental Processes)

FvsRuneu: Taigl

Prerequisite: None

AnufmluiReIfugmamnssuAifid A nsEUIUNTIIAIIndey MUl
AunLuarn1sUITRUAgRaTnTIY sTUUMIAIUAuLaiiveInta msldussleninnnvoade
WaNISAAA ﬂizU’JUﬂ’]iﬂéDuﬁﬂﬁuaULL‘UUUiiE’J’]ﬂ’MLLazLLUUEjiyJiyﬂﬂ’]ﬁ mzmummﬂﬁaugﬂmﬂm
nszuIuNsa suguAeiinu nsvuiuniswanlidanaslsed nszuiuniswanieiidusenled
NIEUIUNTHANWDALDTIAY

General knowledge in major industrial chemical and environmental processes;
water and industrial wastewater treatment; air pollution control system; waste utilization and
disposal; atmospheric distillation unit and vacuum distillation unit; naphtha reforming;

methane reforming; vinylchloride process; ethylene oxide process; polyethylene process.
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OBE 2

130013217  @0AKAZAITINHHUNITNAADY 3(3-0-6)

(Statistics and Experimental Design)

FtaRunou: ety

Prerequisite: None

ﬁyugmmqaﬁﬁ Anuuazdu nsuanuasruytzdu nMsedeuaNuf §Iu
NTIATIZRAMNULUTUTIU MTIATIZNIS0R008LAEVANRUS NsvaaeuladIlAIs MENNITIINLAY
N13NAaRY wHuNIAaeIwUUd uauysel duluuaspauysel nseenuuudnanziiu n1swWieumeuy
WINULUUTUA WUUNAULAZLUULIALEN Msnaaunnneisea nsnaaesandanasn nsussynaly
TsunsudSaguvneedi wansalfnuifendos

Introduction to statistics; probability; probability distributions; hypothesis testing;
analysis of variance; regression and correlation analysis; Chi-square test; principles of experimental
design; complete randomized design; randomized complete block design; Latin square design;
multiple comparisons with paired, group and trend; factorial experiment; split-plot design; statistical

software applications and case studies.

130013218  msdeasneIngrdnans 2(1-2-3)

(Science Communication)

sRuneu: Taigl

Prerequisite: None

Wanninuzaudanguiifeesiuinemanswasmelulad Tnewiunsededeu
N9IFINTT NISEDAN NITHI NITUNAUDNAIIY miaﬁﬂiwmﬁﬂizﬁu nsflneluinuensd eans
fansyeuarnadeu eeiuliiAsaudilalunisldlmsmednemans wu nisussenezunss
Funefisis mMssuun Maisuiiey nistienw mmammmmmwaﬁLﬁmsﬁu MABAIUNITUTTENEY
UM NMslaugUnsalinemans

Develop language skills necessary for science and technology context; focused on
academic reading; summary writing; listening; academic presentation and discussion; practicing of
scientific expression; understanding of the eloquence science such as the description of shapes,
location, classification, comparison, definition, causes and effects; as well as describing production

processes; explaining how to use scientific equipment.
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OBE 2

130013301  nishnseinaaiilagldindedio 3(3-0-6)
(Instrumental Method for Chemical Analysis)
AUsAunau: 130013205 #aniAiiAsIzs
Prerequisite: 130013205 Principles of Analytical Chemistry
vanmsvhauaisnisliiaiesdiolinseilues fiiinsuaslunusugaainnssy
laun Bnmsiesgineauninsalnliazisnismalasuiinns il waydsnsiesgiideninusou
Principles and method of analytical instrument in chemical laboratory and

industries such as analytical techniques in spectroscopy, chromatography and thermal analysis

techniques.
130013302 UfTAnsmsmssimanilngldiniacie 1(0-3-1)
(Instrumental Method for Chemical Analysis Laboratory)
dsAunau: 130013301 Msnszimaniingldiniasdie viieiFousiuty
Prerequisite: 130013301 Instrumental Method for Chemical Analysis or
co-requisite

UfuRnnseineg  Sillemaenndestasativayungullunmsusseisinn 130013301
maeszvmaailagldinioss
All experiments corresponded to the course of 130013301 Instrumental Method

for Chemical Analysis.

130013315  naflansvaslnanaznnsaiemauiou 3(3-0-6)
(Fluid Mechanics and heat transfer)
L ANSATGIE 130013211 m3fuwradusiluimnssued
Prerequisite: 130013211 Basic Calculation in Chemical Engineering

audRvevedlna adnemanivedina aunisdeiiowmazaunisnisedend aunis
wusyad mslvauuudadmlalld msgaydsanuduluszuuvie uuAniilugiuresnistemauiou
N1 NITNILAZNITURSIE

Fluid properties; fluid static; continuity equation and equation of motion;
Bernoulli equation; incompressible flow; pressure loss in piping system; basic concepts of heat

transfer; conduction; convection and radiation.
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OBE 2

130013316  UUuANslanIznaeY 3(3-0-6)
(Unit Operation)
FUeAunau: 130013315 nafansvadbrauaznsanemniuiou
Prerequisite: 130013315 Fluid Mechanics and heat transfer
gUNIAlANIENUILNNNG NITNIUNAN NITANATNOU N15NT09 guUnsalnIsaelou
Audou gunsaluaniUdsuainudou uifeloun gunsainisdislouuia unaua vgdaladiun
n19pRTu N1sndu gunsalfluguiiisafestunisgydendnuazmsgydesedluszuuvie
Mechanical unit operations, mixing; sedimentation, filter press; heat transfer
equipment, heat exchanger, boiler; mass transfer equipment, packed bed, fluidized bed, absorption,

distillation; basic equipment relating to major losses and minor losses in piping system.

130013317  Yfuansludviufuansianisiae 1(0-3-1)
(Unit Operation Laboratory)
FdeRunau: 130013316 UUAn1sianzvilg Msatseusiuiu
Prerequisite: 130013316 Unit Operation or co-requisite
UfURN999 7T emaenndesuazativayunquiluniaussensvesivn
130013316 UURN1sianIznaeg

All experiments corresponded to the course of 130013316 Unit Operation.

130013318 szideuisidennszurunmsgaamnssuaiiuaziawanday 2(1-2-3)
(Research Methodology in Chemical Industrial Process and Environment)
wdeRunen: Ll
Prerequisite: None

NIEUIUNITITE M3 muadymnisidewazauufigiu nsiiusiunuwazduiudoya
NMyRTEikazeiuTetoya nsasUiarysudiunuide n1seulaTITanaEsIeUNITIIY N9V
UFTUIYNTUNIINGIAENT N5 LEaUDNWILATITTOUTIUTNITY

Research process, research problem and hypothesis determination, data
collection and searching, data analysis and discussion, research conclusion and evaluation,
proposal and research report writing, reference in scientific research; research presentation and

ethics of researchers.
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OBE 2

130013319 ngwmaqmamnﬁmmz?ﬁLnﬂé'a:u 2(2-0-4)

(Industrial and Environmental Laws)

IR UADU: Taidl

Prerequisite: None

AUNNBUATUTELNNYAEIUNTTY Mé’ﬂmiLﬁyméfuLLaz‘Imaa%ﬁwamgwmaLﬁ'mﬁ’u
Qmammsmmsﬁuwmﬁam NANAIUSURANIIUNILATNIBIEY UNUINVBINY VY miumsﬂ’m@m
UaNYINGAAINNTTY Msvaeasdrsaudenesudanndeusaznsaiinm

Definition and industrial classification; basic principles and structures
of industrial and environmental laws; liability in commercial and criminal law; role of law

in pollution control from industry; compensation for environmental damage and case study.

130013320  &uaun 1(0-3-1)
(Seminar)
JteAuneu: I8AMNUTILTIUTDIAME LaY/M30RDINUNGLITILNLUATNGN

FAwsmiu litesndn 56 wulein
Prerequisite: Faculty permission and/or core courses must be completed
at least 56 credits
AnwAuainAsafudesiiaulansiunszuiunsgramnssnaiiuagdunden
LAz Tedn9g Uszaunisalluwinieivinis ann1sduadnasulSed Anuluaisans
M’%éjmmma\‘iﬁlm maamummmﬁﬁLaua%a:uuaLs'?jﬁmmﬂﬁasmﬁﬁwu
Study of interesting topics in the field of chemical industrial process and other
areas of research, experiences in the academic research journals or other sources, and

systematically academic report presentation.

130013404  viAuAnwIN1ARAEMINTIH (s7U)
(Industrial Sector Visit)
wdedunew: Ll
Prerequisite: None
n3fnwigeulsanugaannssy qudisensenuisui suuin1siingey
wAnfusigravnssueiuardunndeuianindguasiontuy

Field trip in industrial factory, company, testing service center, research center.
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OBE 2

130013501  wAlulagUlnsasunazuiasssuyIf 3(3-0-6)

(Petroleum and Natural Gas Technology)

dsFunau: 130003115 iAfifiugu 2

Prerequisite: 130003115 Fundamentals of Chemistry |I

nsALia miﬁ”ﬁ’;ﬁ]LLazsq@Lmzﬁ”wﬁiim"]mawfﬁuﬁu peAUsENRULALaNUR
vosfgsssumAnazintuiy wndesflouargunsaifildusniivaundn nszuaunsueniinsdouuas
miﬁﬂﬁﬁqwé ﬂi%‘U?‘uﬂﬁLL‘UigﬂLLazﬂ%U?umisﬁuﬁfaLﬁaﬂmaﬂﬂimilﬁﬂu NTZUIUNITHATNAY
NTEUIUNTTINETUTY NTEUAUNISIANAY NTEUAUNITLEAALATY nTzUIUnITlalgLuel ety
WaENTEUIUNTUTUUTIAMN N

Origins; exploration of natural gas and crude oil; compositions and properties of
natural gas and crude oil; field equipment and separation; Petroleum separation and refinery;
petroleum conversion and down-stream process, catalytic cracking process, reforming process,

coking process, alkylation process, isomerization process and pretreatment process.

130013502  nalulagUlasiall 3(3-0-6)
(Petrochemical Technology)
dsfunou: 130003115 LAfifiugiu 2
Prerequisite: 130003115 Fundamentals of Chemistry |l
gnamnssudlngiedl nszuaumsiesudsiodiiaiiten nszuiunsuenelsundn
nsEUIUMSTalvlaw NSeUIUNIS Tatoray NS¥UIUATS Parex nsyulaunsiolamelsiody nseuiuns
WANFIAIEALSOUALAILIIUASE NTEUIUNTTRAETY nszUIUNISNEAILB SWwTY
Petrochemical industry; catalytic reforming process; aromatics separation
process; sulfolane process; UOP Tatoray process; UOP Parex process; isomerisation; cracking

process; thermal cracking; catalytic cracking; alkylation; polymerisation.
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OBE 2

130013503  NIEUIUATSLIIUANTEN 3(3-0-6)
(Catalysis)
dsFunau: 130003115 iAfiiugiu 2
Prerequisite: 130003115 Fundamentals of Chemistry |l

NaNAITUALANNAIA VBRI NTE1 NTEUIUNIsIU T8 A1TaAdY
wazlolomesuvesnisgady fufafssUAsenasnszurunss Wi asevuiiuis nsns
wazhuuIIansRamansuesljisenzazlada nalnnisiinufisen audeslivesdassu]isen
msidenifandndusivesiusaujazen madenanmuaznisiindunldlntvesiaissUufasen
nswstuLazAnwantRvewalTaufiten Malssendldiisaisenidsiusiugnainnssuedl

Principles and importance of catalysts; catalysis; adsorption and adsorption
isotherm; catalyst surface and surface catalysis; rates and kinetic models of catalytic reaction;
catalytic mechanism; activity and selectivity of catalyst; catalyst deactivation and regeneration;

catalyst preparation and characterization; application of heterogeneous catalyst in chemical

industries.

130013505  \sinadiues 3(3-0-6)
(Polymer Chemistry)
FdeRunau: 130003115 tATiNUgIU 2
Prerequisite: 130003115 Fundamentals of Chemistry I

nannsugIumaaiinedwed lassasuazaudivemediues UiAsewaznaln
nsdanszinodiueiualanediues annyluniswediwelsety dwiinluanauasnsnszaiedn
vonimtnlinana mydesigsiimiinluena nislesginaeivesedesiloy

Basic principles of polymer chemistry; structure and properties of polymer;
reactions and mechanisms of polymer and copolymer; polymerization conditions; molecular
weight and molecular weight distribution of polymer; molecular weight analysis; chemical

analysis of polymers in preliminary.

130013506  nalulagwaiann 3(3-0-6)
(Plastic Technology)
IdsAunou: 130013505 LAlinedLuas
Prerequisite: 130013505 Polymer Chemistry
’S’aﬂmam%aﬂwaﬁma{ nszuainend osduvewediwed nsruINAIISASA
NFEUIUNTAN NSEUIUMTUN NSEUIUNINAGA NsvuuMsangley mmf’ﬁ]gy}mmmszmumiﬁ?’fugﬂ
Materials Science of Polymer; introduction to polymer rheology; extrusion
process; injection process; blow molding process; compression molding process; transfer

molding process; troubleshooting.
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OBE 2

130013507  wialulagens 3(3-0-6)
(Rubber Technology)
dsAuneu: 130013505 Lpdinediues
Prerequisite: 130013505 Polymer Chemistry

g195TINYIARATeNTUATIEN tassasndluana audh waznisldanuvesens Ussan
VDAYV NTTUVIUNTHANY AU UINTFIUVBIYNAY @1TLAUUAIEINTULNE N1508NEATENS
ﬂizmumimamaxnwasﬁugﬂma nsianlugens MsnaaeuanRnIaNIenINYeIEIwaENEN T
819 Nsihesnauunlglng

Natural rubber and synthetic rubber; molecular structure; properties and
applications of rubbers; types, processing and standard of raw rubber; rubber additives; rubber
compounding, forming and vulcanizing; physical testing of rubbers and rubber products;

recovery of rubber.

130013511  wéniadeWEnd 3(3-0-6)
(Principles of Physical Chemistry)
dsfunou: 130003115 LAfifiugiu 2
Prerequisite: 130003115 Fundamentals of Chemistry Il

fwgauAfkazi19aTe NanveflanTuan1Ie nYUesgUuNaAIans un1al
nszvaumsiunduldazionlnsy wdsnudaszuesiuud ynnifuasuendin nmsdsuaninz nguia
vosfvud wlalaezunsu lnosunsulnuund nnvesdidninsdda anufilesfuieatunisiigad
ndnvainaadliii nsussendiadlnirluaingaaivnssy Adndunulvid namansalpudy
Hosiu navszgndldnamand aoudy Tassadiserneuuazalnaduvesoznon sedundaey
vaseznauLazannuvatezney siundsnuedinana warainlnsalnuednanaidosi

Ideal gas and real gas; principle of state function; law of thermochemistry; enthalpy;
reversible process and entropy; Gibb’s free energy; fugacity and activity; change of state; Gibb’s
phase rule; phase diagram; Pourbaix diagram; law of electrolysis; basics of electrochemical
characterizations; applications of electrochemical technologies in industry; modern physics;
introduction to quantum mechanics; application of quantum mechanics; atomic energy level and

atomic spectra; molecular energy level and introduction to molecular spectroscopy.

130013512 UjUANsuanaTiBsWEnd 1(0-3-1)
(Principles of Physical Chemistry Laboratory)
dsAunou: 130013511 wdniaddeidnd wisorseusiuiu
Prerequisite: 130013511 Principles of Physical Chemistry or co-requisite

R siiilomaonndesiuivn 130013511 wanailgaidnd
All experiments are corresponded to the course of 130013511 Principles

of Physical Chemistry.
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OBE 2

130013513  UfuaAn1siwmalulagtlnsibeu 1(0-3-1)
(Petroleum Technology Laboratory)
ITIAUNDU: 130013501 wAlulagUlasideulaskiasssueis Mielseusiuiu
Prerequisite: 130013501 Petroleum and Natural gas Technology or co-
requisite
UfURN96199 930 ennaenndesuazatvayunquiluniaussersresivn
130013501 waluladUlnsiaenlaziias sy
Al experiments corresponded to the course of 130013501 Petroleum

and Natural gas Technology.

130013514  Ufuamsmelulagwanafinuazens 1(0-3-1)
(Laboratory of Plastics and Rubber Technology)
dsAunau: 130013506 walulagwaasin wasiseusiuiu
130013507 wiAlulageny nIniseusmi
Prerequisite: 130013506 Plastic Technology or co-requisite
130013507 Rubber Technology or co-requisite
UftRnseneeifidemassndesarativayunguilusedn 130013506 melulad
WaERn way 130013507 walulagens
All experiments corresponded to the course of 130013506 Plastic Technology
and 130013507 Rubber Technology

130013517  nswaseukaznszinedmesilosdy 3(3-0-6)

(Fundamentals of Polymer Testing and Characterizations)

ITIAUNDU: 130013506 walulagwanasn

Prerequisite: 130013506 Plastic Technology

NITNAFOULIINY  NITNAFOUNITNTIUNN  NITNAFOULIIDN  NTNARBUNITARID
msieaalnsalall nsiesginannudeu menevigumglimsidenaninainaueu
mimwaauﬁ’aaﬂéjmﬁgamiﬁﬁ@Laﬂmamw‘uﬁmﬂi’m

Tensile testing; impact testing; compression testing; flexural testing;
spectroscopic characterization; thermal analysis; thermal degradation temperature analysis;

scanning electron microscope examination.
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OBE 2

130013518  wWaAMasIININ 3(3-0-6)
(Biopolymers)
IR UADU: Taidl
Prerequisite: None

AnwlATIas19av1aad auiAnisnienin audadane audmgand wazauUaaa
ANNTOU NTNAFBUNITHREEAIENITININ N15USUUTIaUTR nTsuIunsnas waznslduselev
YosmoAle TN msUszyndliiBsgramnssy uaymswanididuvessdndusimodiuesianm

Study of chemical structures; physical, mechanical, chemical and thermal
properties; biodegradation test; properties improvement; processing and applications of

biopolymers; industrial applications; sustainable development of biopolymer products.

130013519  afilWduaznnsianseu 3(3-0-6)

(Electrochemistry and Corrosion)

JdsAuneu: Taidl

Prerequisite: None

UAsu15nond wwaatadluin §18nInsne198e dndlniruinsgruiandu
usadeulniivousad guvwaransvoaailiih ununmlnuund nguesdidninsada Tnanled
dnglihamiu anudidesiuiortumslinnesidnuasanzmaadinih suuuresnmstnngon
YUARI9Y NIINAFBUTATINTANNITAANT BUVRITAR N15deeiun1sinnseu n1sidenldian
Tmnzan nsusuisuanmewindey nmseenwuulimeay nstesiudunailnih nisedeuin

Redox reaction; electrochemical cell; reference electrode; cell potential,
electrochemical thermodynamic; pourbaix diagram; law of electrolysis; polarizations;
overpotential; basics of electrochemical characterizations; forms of corrosion; corrosion rate
testing of materials; corrosion protection; selection of proper materials; environmental

conditioning; design modification; electrochemistry protection; surface coating.
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OBE 2

130013522 Arudifasfuisaiuianduasiafivasuacuds (3-0-6)
(Introduction to Solid State Physics and Chemistry)
FsRunau Taidl
Prerequisite: none

a s a

Anwautivesianludeiidnduaziall lassadndn svuuavdvildmsussuiundn
wanfivaiundu wadansidenuuressidisndlundn autRidnavewdn nsdurewdn aud
nsuAus ounardn W 1v0IHE N LUUTIaRIDLANATIU NINTINYBINAAIARNS ATDUAY
LagLIALAANAAMARSADURIUNELTIdAY MIfuaaznsiaandAvesluanauay Tan
Uuﬁugmmaaﬂamam%mauﬁm noufuaundnureseads ashsiuh audfmaladidnedn audd
nawdivan audfvnsues wazdiegianisinnuiluly

Study of physical and chemical properties of materials; crystal structure; Index
system for crystal planes; reciprocal lattice; X-ray diffraction technique; mechanical properties
of crystals; crystal vibrations; thermal and electrical properties of crystals; electron models;
overview of quantum mechanics and some of the important quantum mechanics concepts;
quantum calculation and interpretation of properties of molecules and materials; band
structure of solid; semiconductor; dielectric properties; magnetic properties; optical properties;

and examples of applying knowledge.

130013523  wiAlulagnanAaasssuyIf 3(3-0-6)

(Natural Product Technology)

Ftdunew: 130013201 nanALBUNIe

Prerequisite: 130003201 Principles of Organic Chemistry

nsuUssdnansndndueisssuailasoded ugiudadaasiest nsada nisuen
m'ﬁv‘l’ﬂmﬂﬁﬁqmé nsUsuusslassadsansady qrismandineuazgrdmedanin anuduiv
wazn13UsEynAltlugnavnIsy WU &1 01NSLEsY AW IMS \3psdeN

Classification of natural products based on their biosynthetic pathways;
extraction, isolation, purification and structure modification of active compound;
pharmaceutical and biological activities; toxicity and industrial applications, such as drugs,

dietary supplements, food additives and cosmetics.
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OBE 2

130013524  n1sUasiunaNedIniuNIzUIUNITANEINTTAULAL 3(3-0-6)
(Pollution Prevention for Industrial Chemical Process)
IdeRunDL: 130013527 |AAwIndan uay
130013211 nMsdatudulidenssua
Prerequisite: 130013527 Environmental Chemistry and
130013211 Basic Calculation in Chemical Engineering
Sutunisdanisvends anumneuaruwifnvein1stestutaiy anuduius
vosmslastusafiviunmndniiazorauazinaluladazoin Usslominazquasiavasnstosiunadiv
Tugeamnssu 1af esffeatvayunisdestuuafiv 4 uneunisnsralssd unistostunafiv
NTIATIEIINITINVOMEAA I N15TYVDUABAINNTEUIUNT MITEYNIBdonnstaaiuuaiy
INNTLUIUNTYRAIMNTIN N3dlAnwinistesiunaiivlugnamnssunazileg19msinszvland
uAteyin
Waste management hierarchy; definition and concept of pollution prevention;
relation of pollution prevention, cleaner production, and clean technology; benefits and
barriers to industrial pollution prevention; pollution prevention support tools; audit procedures
of pollution prevention; life cycle analysis of product; identifying waste streams from
processes; identifying pollution prevention options for industrial processes; case studies on

industrial pollution prevention and examples of problem solving analysis.

130013525  ¥AlanszaAny 3(3-0-6)
(Essential Biochemistry)
ITIAUNDU: 130003113 F1nenaszdAgy
Prerequisite: 130003113 Essential Biology

ihuazansazaetvlives Tassadauasminfivesdluana (nslulewsn Tusiu Afin
warnIndindan) nsvuIuNIsENURATUvesTIlanawarn1sAILAY FIluanalunIzuIunIg
duasgithouasesastitin Tluanalunszuiumamelaszduwaduesdsdi@in msysannsduadl
Tugnanvnssneiinazdaindes

Water and buffer solution; structures and functions of biomolecules
(carbohydrate, protein, lipid and nucleic acid; metabolisms of four biomolecules and regulation
of metabolic pathways; biomolecules in photosynthesis pathway; biomolecules in cellular

respiration; integration of biochemistry in chemical industries and environment.
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130013526

asedAgy
Biochemistry.

130013527

OBE 2

UUAn1syalianszdfny 1(0-3-1)
(Essential Biochemistry Laboratory)

TIAUNDU: 130013525 TLAilanszdfiny waolaeusaniu

Prerequisite: 130013525 Essential Biochemistry or co-requisite

UiAnsanenililonaenndesiazatuayungu]lusiedsn 130003525 Fuad

All  experiments corresponded to the course of 130003525 Essential

infideundon 3(3-0-6)
(Environmental Chemistry)

FdeRunau: 130003115 iAfiitugu 2

Prerequisite: 130003115 Fundamentals of Chemistry I

p9AUITTNOULATAMANTAYDIAITUAN ¥N19AY 19U wagn1aeIn1a UATeuadl

A a é’ a d' dy aaa aa a dg”
MAnvulusssumfvazanmivudou Naﬂ'iB‘I/IU“UENUQﬂiEJ’]LﬂiJVILﬂWUU

Composition and properties of pollutants in soil, water, and air; chemical

reaction under natural and polluted conditions; the effects of chemical reactions.

130013528

AINADY

Chemistry.

Ujtiansiadidananday 1(0-3-1)
(Environmental Chemistry Laboratory)

ITIAUNDU: 130013527 infiAaindey vioSousuiu

Prerequisite: 130013527 Environmental Chemistry or co-requisite

YuRnisaneniiiilenaennd ssiazatuanungullusiedyn 130013527 wadl

All experiments corresponded to the course of 130013527 Environmental
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OBE 2

130013529  w1A9g7U ISO 3(3-0-6)
(ISO Standards)
dsAuneu: Taigl
Prerequisite: None

mé’ﬂmsmﬁmmmgm mﬁ@mmgm ﬂ’]i@?’]LﬁUﬂWiGﬂﬂJﬂﬂ@igﬁﬂ ISO ﬂ’ﬂll(;llaﬂﬂ’ﬁ
MIUUINTFIU SO ToANUANINTFIUTTUUVUIMITIIUAUAIN (1SO 9001) H1ATFIUTEUUNITIANIS
dawandou (ISO 14001) LAZUIATFIUITUUNITINNIT9T U BLaEAIINUaDAS Y (ISO 45001)
LLazmmgm’?ﬁm ﬁLﬁIEJ’J{JIBQ

Principles of standardization; standardization; ISO standard implementation;
requirement of ISO standards;, quality management system (ISO 9001), environmental
management system (ISO 14001), occupational health and safety management system (ISO
45001), and related 1SO standards.

130013530  n1snagauauldlavasisuaznisussanald 3(3-0-6)
(Validation Method and Application)
FvsRunau: 130013301 Msnszsimanilagldindesie
Prerequisite: 130013301 Instrumental Method for Chemical Analysis

AudnuNEr9IEIATIe 1ndeslle veualaztunaulunIRdeuA NIt lFvDTE
AATIER Fumsgruauall 3n1smAaznIsUITEUNSERNSY nsseumsnageuaulyla
YT ATIEd MIsuszgndltuarnsdinndmiuitialiifades

Method performance characteristics, tools, extent and protocol for validation
method study; chemicals standard methods; determination and assessment of acceptance;

validation report; application and case studies for chemical method.

130013531 L“‘lg'ilatwﬁama'aqmmwnssmmzmaﬂszqnﬁ%’ 3(3-0-6)
(Industrial Liquid Fuel and Application)
ITIAUNDU: 130013501 wAlulagUlnsidenlazliasssuyis
Prerequisite: 130003501 Petroleum and Natural Gas Technology

umi Wawdsvaslugaaivnssuadl (019 Maverudmsugnamingsy dlunaenu
Y & v a A o & a A A &
gaamnssy Widunn 1uiw) malulagildeuingduveanad elulagivdsuduiailuveaman
waluladwdsuaududuveunar nszvaunisinlslada nszurunisuiadiadu nsguIuns
Flasuils nsrUIUNIBYRINIBUS N1sUsTEnAldilaznstifinwangnaIunssuiitieIves
Introduction; liquid fuel in chemical industrial, e.g., liquefied petroleum gas,
industrial lubricants, fuel oil; gas-to-liquid technology; biomass-to-liquid technology; coal-to-
liquid technology; pyrolysis process; gasification process; reforming process; fischer-tropsch

process; application and industrial case studies.
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OBE 2

130013532 @A MNIIUATYINN 3(3-0-6)
(Biochemical Industry)
TaRunou: 130003115 1pflifugiu 2 uaz 130003113 T9AMeanszddny
Prerequisite: 130003115 Fundamentals of Chemistry Il and

130003113 Essential Biology
AMSINVBIAAIMNTTUATTINM BadUsTNBUNATUMATiIwesTINIA NINAY
yaedfanm mswandemddanin wu eniuea lulefiwa lulouta TanTaniw vasldgunu
uazladafndvesingiiuuazndniamimignamnssuaiiinam wagintedus eafugnamnsnai
Fanmiinanla
Overview of biochemical industries; composition and sources of biomass;
biorefinery; biofuel productions: bioethanol, biodiesel, biogas; biomaterials; supply chain and

logistics of raw materials and biochemical industry products; selected topics in biochemical industries.

130013533  loalaiAidl 3(3-0-6)
(Oleochemistry)
dsdunau: 130003115 LAfifiugiu 2
Prerequisite: 130003115 Fundamentals of Chemistry |l

undnAgfuisiy luty warly sdavesansledlownd TagAudmugeamnssu
ledlawndl nsduasieriansledlawnd nssuiunsddgluanamnssuledlownil MsUssyndldlodle
willugnamnssusnge

Introduction to oils, fats and waxes; types of oleochemical substances;
feedstocks for oleochemical industry; techniques of synthesis of oleochemicals; important

processes in oleochemical manufacturing; applications of oleochemicals in various industries.

130013534  adnuUaaadBuaznIsAIUANYaLdEdunsItlugnaI NIy 3(3-0-6)

(Industrial Safety and Hazardous Waste Control)

wdedunau: 130003115 LAfifiugiu 2

Prerequisite: 130003115 Fundamentals of Chemistry |I

anuvasadslunisldaisiad gufmegainaisiadl asiuineinaznistesiu
Sunsieanansiad ngvanefiiieadesduaisiadl sunsievesansiadvogunin nsunsnszae
vosansiailuussenia msinlwuaznssudn mmllsidiosvesensiedl UiAseniliannsanunsls
gunsaldesiudiuynnaainansiall mMsUssfiuanudes nsdanisveadvainansad

Safety in the use of chemicals; accident from chemicals; storage and prevention
hazardous from chemicals; laws related to chemicals; chemicals hazards to health; dispersion
of chemicals in atmosphere; fire and explosion; instability of chemicals; uncontrolled reaction;
personal protective equipment from chemicals; risk assessment; hazardous chemical waste

management.
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130013596

130013597

130013602

OBE 2

FasfntanizdunszuIun1TgRaMNTIULAS 3(3-0-6)
(Selected Topics in Chemical Industrial Process)

FdeRuneu: TngANUWiugeUIINADLE

Prerequisite: Faculty Permission
msAnwluhdednamziiaulafifedestunszuiunsgramnssuiadl

Studies on interesting selected topics related to chemical process industries.

Uil AsiUNSZUUNITRAEI NI TULAT 1(1-0-2)
(Special Problems in Chemical Industrial Process)

JyrUsAunou: TngANULIuTEUINAME

Prerequisite: Faculty Permission
mﬁﬁﬂwﬂuﬂcymﬁmwﬁmaﬂaﬁLﬁmsﬁaqﬁumzmumsqmm‘vmssmLﬂﬁ

Studies on special problems related to chemical process industries.

ﬂizU’Juﬂ’liNaﬁlﬁ’]ﬂizﬂ’]LLG%‘S’]U%QVI% 3(3-0-6)
(Water Supply Process and Water Purification)

Jv1deRunu: 130013612 wilvosiuaziide

Prerequisite: 130013612 Chemistry of Water and Wastewater
09AUsENOUTBISYULUTYUN WHENNAY NsEuIuNsHaRUsEUY msadnemenoy

N1STIALNBU NTANAZNBU N1INTBY NTENTELTA NSHEAUIUTANS NTEUIUNTYATU NTPUIUNTS

Lanasudoau NTEUIUNTIILLUTE N1SANTAANNNTEAIN N1TATRANLAZLLNNNTE

Components of water supply systems; raw water sources; water supply process;

coagulation, flocculation, sedimentation, filtration, disinfection, water purification, adsorption process,

ion exchange process, membrane process, hardness removal, iron and manganese removal.
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OBE 2

130013603  walulaBnsiuymisdanm 3(3-0-6)

(Bioremediation Technology)

wdsFunau: 130013622 9a¥73negndundon

Prerequisite: 130013622 Environmental Microbiology

‘m‘%’ﬂmsLﬁ"aqéfusuaqmi*ﬁuvjamw?{'ammé’aumﬁamw N3ZUIUNITNITDEAE
NTINNVDIETUAN LA NY wazaUNIE; MsUITnasuaiunusssuYIA nstidnaisuaiulag
MsnsgduNinIm maiugdunidietdaamsuaiy nssuaunsthdaansuaivlaeiiy asuite
asuafivieszuuiassing wasmelulaBnsiuganindanadoumaianimdonssuiunisida
asuafivludouludanadeunuuluiud uay wwuueniiufl savisszgndldvdnnisnistniniiusg
danndounsdrinmlunsdnuiiisades

Basical concepts in bioremediation; biodegradation of pollutant via microorganism
and plant; natural attenuation, biostimulation, bioaugmentation, phytoremediation and constructed

wetland, in situ and ex situ bioremediation technology, related case studies.

130013604  n1saanaznsiduselevdannveads 3(3-0-6)
(Waste Minimization and Utilization)
FdeRunau: 130003115 iAfiitugu 2
Prerequisite: 130003115 Fundamentals of Chemistry I
WASINIEALAZ AN WULIANIZUDIUDUEY N1TARNISIANTENEY td UasnLln Bann1s
thyeadunliliAnUssloninsd@nwwagnsuszendiiienmsthluldusslovimuanmannuuaie
Sources and specific characteristics of wastes; waste minimization at source;

principle of waste utilization; case studies and applications.

130013605 msAAseinansznuieuandou 3(3-0-6)
(Environmental Impact Assessment)
JteAunew: 130013610 N13AIUANNATIYNIBINIARALIEL
130013614 N15INNNTVYLLANDE
130013616 AsvvILNMUITmindsuaznIsAIUAN
Prerequisite: 130013610 Air and Noise Pollution Control
130013614 Solid Waste Management
130013616 Wastewater Treatment Process and Operations
MENNIINITIATIENHANTENUE 1UInd o NSANYINANTENUNIIATUA AN
?QilﬂLL’JﬂéjallVl%JWEJ’]ﬂ'ﬁﬁ’i’iiJGU’]aLLagqﬁlm’]WﬁLﬁ@]ﬁlﬂﬂiﬂ'ﬁﬂﬂ’]ﬁﬁwu’lﬁhx‘iﬂ N13AARIUATIVADUNANTENY
mﬁunﬂéjaml,azqsumwﬁLﬁmﬁﬁuﬁnﬂimami BuI1SlUN1TIAYNTI89IUNITIATIERNAN TENU
dawndon npyineuaznseleuifeates wagnsdlfnw
Principles of environmental impact assessment; study on environmental quality;
natural resources and health impact of development projects; monitoring on environmental
and health impact of development projects; report guidelines for environmental impact

assessment; laws and regulations; and case studies.
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OBE 2

130013606  wWAlulagaza1AkaZN1TIANITABLTOUNTZAN 3(3-0-6)
(Clean Technology and Greenhouse Gas Management)
IdeRunDL: 130013211 nMsdwntudulidenssua
130013610 N15AIVANNANYNINDINALALLALS
130013614 M3IANSVELY AN
130013616 ﬂismumiﬂ’]ﬁ’mﬁﬂLﬁEJLLasmsmmu
130013617 N153AN1SVRRALTUATIEUALNINGAANNTTH
Prerequisite: 130013211 Basic Calculation in Chemical Engineering
130013610 Air and Noise Pollution Control
130013614 Solid Waste Management
130013616 Wastewater Treatment Process and Operations
130013617 Hazardous and Industrial Waste Management
AnuINeLarkIAnTesvalulaBazen nsudnfiazenn nisdesduuadiv n1san
vouduliindetionfian nmafiunandediden wedadwiumeluladazen duneumsdiduy
waluladaven dredrunaluladazoindmiunisuuinisianieniie nsd@nwinisingey
widymiemaluladazoin in3esiloatuayumaluladazen msUssfiuingdnsdin msusesiiy
Uszansaminaduasusia mssenkuuidsiinaasugia aa1ndundon wunAanisdinnisie
Beunsvan MamumnUiinunmsUdesfudounszan ansueunansuyiaafe A1suounlanius
03Fns nadiFnwmsiinTesiansueuNanIuI
Definition and concept of clean technology, cleaner production, pollution
prevention, waste minimization, green productivity; technique for clean technology;
procedures of clean technology; clean technology for unit operation; case studies on problem
solving analysis using clean technology; clean technology support tools, life cycle assessment,
eco-efficiency assessment, eco-design; eco-label; concept of greenhouse gas management;
calculation of greenhouse gas emissions, carbon footprint of product, carbon footprint of

organization; case study of carbon footprint analysis.
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OBE 2

130013610  N1SAIUANNANYNIDINALAZLTYS 3(3-0-6)

(Air and Noise Pollution Control)

deAunau: 130003115 iAfifiugu 2

Prerequisite: 130003115 Fundamentals of Chemistry |I

UTELANULATUNASIN UL AYRIAITUANYDINIA NANTENUNANYOINARDFYAINUAY
?ﬂLL?@ﬁ@M ﬂ{]i%LﬁEJ‘ULLaZQJ’]@ﬁg’]Uﬂ’]ﬁﬂ’lUﬂﬂJﬂJaﬂHW’NE)’]ﬂ?ﬂ NNIANFLAUVDINUNIABALNANTENU
nsiindostnivesloleu anzlanfeunaznisiasuutasaningiennia msUsegndlideyama
onflonAngifloviunsnsunsnsraneuarmnadoudsvesaivluusseinia mmsainasuaiy
N99INA MIAUFIREIMAZNTIATIEE WeliansmiuaunsUaeeruasosiwazinguaiiy uafiy
Mades wasmidavewaiumade MsnTeinkasmUANNaTiunades NMSTANTAMN BN ALGLIEES

Types and sources of air pollutant; effect of air pollution on health and environment;
air pollution control regulations and standards; deposition of acid rain and its impact; ozone
depletion; global warming and climate change; applications of meteorological data for predicting
fate and transport of air pollutants in the atmosphere; measurement of air pollutants, sampling and
analysis; techniques for control of emissions of particulates and gaseous pollutants; noise pollution

and source; noise monitoring and control; air quality and noise management.

130013611  UHUANIINIIAIUANNANENIDINIALAZLEEY 1(0-3-1)
(Air and Noise Pollution Control Laboratory)
Wtadunew: 130013610 N13AIUANLATIYNINEINIALAZIALS YTBLT8UTINY
Prerequisite: 130013610 Air and Noise Pollution Control or co-requisite
UtRmmnansiifiiiomasnadoatiin 130013610 M3muALLaRiveINIAuazAe
All experiments corresponded to the course of 130013610 Air and Noise

Pollution Control.

130013612 inflvasiuazinde 3(3-0-6)

(Chemistry of Water and Wastewater)

IdeRunDL: 130013205 #aniAiAsIzi

Prerequisite: 130013205 Principles of Analytical Chemistry

Fnvazvoniuazindy wasiuwarmnfimesdmsuniata mmgmmaaﬁgﬂ
waztide Mafuuardnuiogaiwazinde udnnis unum anuddny waznsUsEynalidaya
Teaniwesminenimuazivesmaailunuiuinden

Characteristics of water and wastewater; sources and parameters for monitoring;
standard of water and wastewater; sample collection and preservation; principle, role,
importance and data application of physical parameters and chemical parameters to

environmental work.
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OBE 2

130013613 UfdAnsiafivasiuazinde 1(0-3-1)
(Chemistry of Water and Wastewater Laboratory)
TIAUNDU: 130013612 wilvesiuazinde viedousuiy
Prerequisite: 130013612 Chemistry of Water and Wastewater or
co-requisite

UftRnameaesiflilemaenndosiuin 130013612 indvesiuazinde
All experiments corresponded to the course of 130013612 Chemistry of Water

and Wastewater.

130013614  M159AN15VEEY a0l 3(3-0-6)
(Solid Waste Management)
FJdeRuneu: 130003115 iAfilugu 2 uay
130013622 ﬁga%ﬁwm?‘mméjau
Prerequisite: 130003115 Fundamentals of Chemistry Il and
130013622 Environmental Microbiology
nsszyuratiuile ssRUszneuwarauURvedveryatos nsUssinuUIInvesya
Noy ﬂ’]i’J’NLLNuFLUﬂ’ﬁ":]IWﬂ’]ﬁj‘&lzﬁqjaﬂ\l@ﬁl MIAUIY NsTuaeLagnsIuds wmaluladnisAnuenaey
yanoy NFUINAUAULAZNITWUTANIN NMSUNTALAZNISAINR NITDDNLUUANLUIAAEINTUTEUUNIS
w1 sruunsulnyinde wasvguilanaukuugnuanguivig
Identification of sources; composition and properties of solid waste; solid waste
quantity estimation; planning in solid waste management; collection; transfer and
transportation; materials separation; recovery and processing; treatment and disposal;

conceptual design for incineration system, composting system, and sanitary landfill.

130013615  UfUANIIN15IANTSVELaNDE 1(0-3-1)
(Solid Waste Management Laboratory)
rdsAunau:; 130013614 N133IANTTVLLIANDY ViTOITIUTINNY
Prerequisite: 130013614 Solid Waste Management or co-requisite
UftAnssineifidemasnndesaativayunguilusedn 130013614 n1sdans
VuryakoY
Al experiments corresponded to the course of 130013614 Solid Waste
Management.
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OBE 2

130013616  nszurumstiadnideuaznisaauna 3(3-0-6)

(Wastewater Treatment Process and Operations)

L ANSATGIE 130013612 ilvesiuazinde

Prerequisite: 130013612 Chemistry of Water and Wastewater

Svazuaruvasiiliainide MsUsadunnuandsnveninde mansenuvesafivin
UVIU’Wmu'uEJmuLLaSﬂgmmsJﬁmmaﬁmfﬂ S¥UUSIUTIMULEE nann1snsEUINNsUITAL LA
nstdatdenemenn mstidandeniani mstidalanswin nsthvadidenisdanim
wuuldoendiau nmstidaindenieiinmuuulildosndiou nmstidaindesiedouiuaies
nstinuazidaadnd masidalulasausasoaredamstanin mimueauguassuutintide

Characteristics and sources of wastewater; assessment of wastewater pollution
Loads; effects of wastewater pollution; role of government agencies and Laws on water
pollution; wastewater collection system, principle of wastewater treatment process; physical
wastewater treatment; chemical wastewater treatment; heavy metal treatment; aerobic
biological wastewater treatment; anaerobic biological wastewater treatment; stabilization
pond wastewater treatment; sludge treatment and disposal; biological nitrogen and

phosphorus removal; wastewater treatment control and operations.

130013617  N15AANITVBAFLIUATIBUALNINGAFINNTTH 3(3-0-6)

(Hazardous and Industrial Waste Management)

deRunau: 130003115 iAfiitugu 2

Prerequisite: 130003115 Fundamentals of Chemistry |I

EREY ﬂ{]ﬂ/itmE’J‘I?llLﬁlE’J’JﬁJU“U@\‘lLﬁﬂﬁumi’]ﬂLLﬁBﬂ"Iﬂ“UENLaEJQGIa’MﬂﬁlI NIFTLUNVOAUAE
JunT1e anvazaulAIualidnd Awine) Ussinnnazanvuzandivesvesdudunsionaznin
9AFAINNTIU m'iU'izLﬁummLﬁ&NLLazm‘sﬁ’@mwaﬂLﬁaﬁumwLLazmﬂqmmMﬂﬁu nsdaLiY
N133UEarN1TIeNasVUd UL AYgAa1MNTIN NdnNTlun1sUITRAkaEIdR nsusulaies
nsvidenow NMIMdauuaY LLﬁxﬂWiﬂ”uwuﬁuﬁﬂuLflau nstinwdayniniusiundadluusemelng

Definition; laws and environmental legislations; classification of hazardous
wastes; physicochemical properties; toxicology; types and characteristics of hazardous and
industrial waste; risk assessment and management; handling; transportation and hazardous
waste manifest; fundamentals of treatment and disposal processes, stabilization, solidification,

land disposal; site remediation; case study on problems of radioactive waste in Thailand.
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OBE 2

130013618  Ugiialuazuaniag 3(3-0-6)

(Soil Chemistry and Pollution)

FsRuneu: Taigl

Prerequisite: None

silanavanvazvesiu nmsvuloulufudlsuaie n1sied eudrouafivluiu
aaautimaaivazdinnluanmiignuuden nstidauselunamamAuivudeulngld
NSEUIUNTNNMEAIN AL TINN ﬂ'1ﬁmmmmwaauqmmwmaaauﬁLﬁaaﬁaqﬁUﬂWiﬂuLﬁauuaﬂw
NIATIAARTUAUNNYDIAY

Types and characteristics of soil; soil contamination; transportation of pollutant
in soil; chemical and biological properties of contaminated soils, physical, chemical and

biological process for soil remediation; soil quality monitoring.

130013619  AlUIEINTA 3(3-0-6)
(Atmospheric Chemistry)
dsdunau: 130003115 LAfifiugiu 2
Prerequisite: 130003115 Fundamentals of Chemistry |l

autRveaufa duussenia Ujisenadvesussenia Ujisenadludulnsinaiies
wazan s laailes @mauffasu@Nazamaaaiu%gumia’mmLLazamWQﬁmmmazaqvﬁﬂizﬂawmLﬂﬁ
VDIUTIYINA LLazmi‘dizLﬁummL?%EN‘V]’Né’ﬁuqmmwmamaﬂwwwmmﬁ

Gas property; atmosphere; atmospheric chemical reaction; troposphere and
stratospheric chemistry; properties of atmospheric aerosols and climate and chemical

composition of the atmosphere and health risk assessment of air pollution.

130013621  msAnwINMIIULasUsEiuaunmlugaaingsy 3(3-0-6)

(Work Study and Quality Assurance in Industry)

FvsRuneu: Taigd

Prerequisite: None

nMsAnwinsviauiiAsrdeatunaiuaznisiedsulm wiugiuaninisaivay
n3EUIUMIHAN uHunansauduus sEninsauiuesosding unugiilely mslinseivauazia
n1sUSuUTaUsEansammesurugdaiual wailansuiul ey madanisanainugaidan ECRS
ﬁugmmﬁmmsmimuqmﬂqmmw Lﬂ%‘lmﬁ@LLﬁ%LVIﬂﬁﬂIUﬂﬁﬂ’JUQNQmﬂWW NSAIUANAUNIN
iWenseensy adfuazarmniesuiiensmuauaunm uaznsalAnw

Work study of time and motion; process control chart; man and machine chart;
simo chart; cause and effect analysis for improving a process with control charts; operation
process Improvement by ECRS technique; introduction to quality control management;

acceptance for quality control; statistic and probability for quality control; and case studies.
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OBE 2

130013622  9afiinerdewindon 3(3-0-6)
(Environmental Microbiology)
AUsAuneu: 130003113 F1INe1a15zdAmy
Prerequisite: 130003113 Essential Biology
U5¢377099097IN81 MITIANIIANLAUNTY dugIuIne1veaqdunsd daainen
Y949AUNTY M3 QUALIIUNUDATIYBIAUNTY MIusnLATATITIATIEAunTdludundey

a N oA [;

Fnstluanafiomsdnuqaiiinedunndon gaunisluiu aunidlni dunisdunsluenne
UnUMYRIAUYEHeN Iy sum suarAunaden MIUszgndliaurIdluineimansduanden
welulagmstugmedanmm wagnsidavends

History of microbiology; classification of microorganisms; microbial morphology;
microbial ecology; growth and metabolisms of microorganisms; isolation and analysis
of microorganisms in environments; molecular biological approaches for study
on environmental microbiology; soil microbes; water microbes; airborne microbes; role
of microbes in geochemical cycles and environments; applications of microorganisms

in environmental sciences, bioremediation technology, and waste treatment.

130013623  UfTAn159adaInendauindon 1(0-3-1)
(Environmental Microbiology Laboratory)
dedunau: 130013622 9aT7inendunnden vioiFousmiy
Prerequisite: 130013622 Environmental Microbiology or
co-requisite
UFTRNsfidomannadeauazatuayunguilusein 130013622 907231
Fauanday
All experiments corresponded to the course of 130013622 Environmental

Microbiology.

130013624 Vnsipfiuazwodiuasinugnu 3(3-0-6)

(Fundamental of Petrochemical and Polymer)

dsdunau: 130003115 LAfifiugiu 2

Prerequisite: 130003115 Fundamentals of Chemistry |I

yipvesanstingad unasiiun TanAv gaamnssudlasaddudu dunane
wagduvans nszvruntsndnansiinaeddudu nsudand dusifiugiu Yanmanivesmediues
WAERN 8719 ATAULAN LAYNTZUIUNINAAREN AT NeAIDS

Types of petrochemicals; sources; raw materials; upstream, intermediate and
downstream petrochemical industries; upstream petrochemical production processes; basic
chemical production; materials science of polymers, plastics, rubber, additives; and polymer

manufacturing processes.
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OBE 2

130013625  UfTANsUlasiafiuaswadiuasiugiu 1(0-3-1)
(Fundamental of Petrochemical and Polymer Laboratory)
TaRunew: 130013624 Masieafluaznefinesiugiu vioidusuiu
Prerequisite: 130013624 Fundamental of Petrochemical and Polymer
or co-requisite
UftRnseneg Aiflidomaenndesuazaivayunquilusein 130013624 Tngiad
LaTNORIES AU Y
All experiments corresponded to the course of 130013624 Fundamental

of petrochemical and polymer.

130013626  UNIAINYILATNINGINTNINLA 3(3-0-6)

(Marine Ecology and Resources)

JrdeAuneu: laidl

Prerequisite: None

WPIPNEANTNINE  UFRUBIWMIAUNT  ANBAENNNIEANUAZIATIYDINNEYNT
Snuuryneadaninuesnayns  9at inemmsa amensakasndmsa Addisluaatihan
MsTansuazeYSNMINEINTINMELE HaNsENUINAYESReAINdDNTNmEL

Marine science; sea floor; physical and chemical features of seawater and
the world ocean; biological feature of the world ocean; marine microbiology; seaweed and
seagrass; life in ocean depth; management and conservation of marine resources; impact

of humans on the marine environment.

130013627  @1¥pundisuazauUasnielugnaunssy 3(3-0-6)

(Occupational Health and Safety in Industry)

FrveRunou:; Taigl

Prerequisite: None

vanmsvhluifgfuendieuiouasamnasnds fivinefuendiewste queans
gna1mnIsy 13ANN15UsENBUDNIN aUuRinalazduns1eannIsusenaue dn nsteeiuuay
N13AUANSUNTIEAINNITUTENBUBITN gunsailesriudunsiudIuyAna NMuIeaILe1T 10Ul
wazaulaendy nsuselunnudes wagnsdifinw

General principles of occupational health and safety; toxicology and
occupational health; workplace hysiene; occupational diseases; occupational accident and
hazard; occupational hazard prevention and control; personal protective equipment;

occupational health and safety laws; risk assessment and case studies.
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130013696

130013697

130013901

OBE 2

I39AnRNIZAUBIwING B 3(3-0-6)
(Selected Topics in Environment)

v 1UsAUNDU: TngANUTIUYDUIINANY

Prerequisite: Faculty Permission
msnwlumdesmanziivhaulafifiedesiusudwndon

Studies on interesting selected topics related to environment.

Tyviawdudanandou 1(1-0-2)
(Special Problems in Environment)

JyUsAunau: TngAuiuYauINAMY

Prerequisite: Faculty Permission
msnululgmiesiiinadlaluiudundey

Studies on special problems related to environment.

TAs99unLAY 1 2(0-4-2)

(Special Project I)

dsdunau: Tn8ANUTILYUTDIAME Lag/30R 0N UNGLT LN kAT NGN
Tnsamiu ldtdesni 69 wiein

Prerequisite: Faculty permission and/or core courses must be completed
at least 69 credits

NITINLHUNITNAGDY WaZANTUNITNAADININRITELATIUNLABA18TANTTILUEZN

91N919159NUTNWN kAaENISTYUTIBIURNANUITENS DU LEUDRANIINTI LAV

Experimental design and doing research as project proposal under the guidance

of project advisor and writing a report, giving a presentation of research work to academic staffs

of the field.

130013902

TAT99UNLAY 2 3(0-6-3)
(Special Project II)

TIAUNDU: 130013901 TAT9UNLAY 1

Prerequisite: 130013901 Special Project |

TATsuUiey 2 Wunisedunuideide@inlaseauditae 1 TnAnwdegeinu

nsaeulINan wavdsguiauySayainug

Special project Il is continuingly carried out from special project I. Students

are required to pass and oral examination and submitting their project report.
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130013906  A19EINY 240 a1
(Training)
deAunau: I8ANUTILYUTDIAME LAY/ M30RDINIUNGLITILNL KA NGN

Fwsmiu laitesndn 56 wuledn
Prerequisite: Faculty permission and/or core courses must be completed
at least 56 credits
mstinaululssnugaamngsy wiheswns SplavRavieuitmonsuiiuszney
AamsUssinngaavnssanadl Aunadeuviefansduiliivatesiidiionisudnludinvedssay
uay/vieiheTiaszinaseuluduresiecufuing 240 Falustuly
Internship in industries, government, state enterprises or other parties involved

testing and laboratory of chemistry at least 240 hours.

130013907  @vinaAnwn 6(540 Hluq)
(Co-operative Education)
deAunau:; N9DUTULNIHUAIUNTDNANAIANY
LaglABAILALYEUTBIAME WaY/N30RDINIUNGNIVMNULAE
nauAvTnsIwiu lidesndt 60 wiiedn
Prerequisite: Co-operative Education preparation course
and Faculty permission and/ or core courses must be
completed at least 60 credits
nsUfURculuaaiulszneunsviemiteausig q fAerdesedraduszuy
Juszoznatliiinga 540 42lus landdgmvesaniuuszneuniseg neldnnuauavasntdngiy
AUsne uazo191587USnw TnetinAnudesinaueiidelaseny anudvtuasaeu dlauesu
Isignegndestaaunazfuiinelavesnaznssunis
Co-operative practice in workplaces or organizations systematically for at least
540 hours. Co-operative project varied under supervision of staff and advisor. Presentation

of proposal, progress and defense with committees’ satisfaction
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130013908  1A99UNLAY 2(0-4-2)
(Special Project)
deAunau: I8ANUTILYUTDIAME LAY/ M30RDINIUNGLITILNL KA NGN
Fnswiu laitesndn 69 nulein
Prerequisite: Faculty permission and/or core courses must be completed
at least 69 credits
NTINUNUAITNAADY  Lagailunsvaasswuitelassuiimynelanmsuuzinen
sEivEnw  warnsdeuseruramiddendeuthiauerermnstliuauiiv dnAnudesiiu
nsapuUnUan wavdsguiauusaaniinug
Experimental design and doing research as project proposal under the guidance
of project advisor and writing a report, giving a presentation of research work to academic staffs

of the field. Students are required to pass and oral examination and submitting their project

report.

140103001  A1W1P9NgE 1 3(3-0-6)
(English 1)
Ftdunow: ety
Prerequisite: None

Wnwen13ile N13A 115871 kagn1silsy A1sdearsiunulaziatnsdsedniy
WUUSIY N991UgaNELUUEY Nsilyulselun
Listening, speaking, reading and writing skills; communicating in simple and

routine tasks; reading short passages; writing sentences.

140103002 A1W1D9NGY 2 3(3-0-6)
(English 11)
IdeAunau: 140103001 Aw18angw 1
Prerequisite: 140103001 English |

Winwen1sila M1IYA N1581U wazNSWeY nsfeas uwasmsuansmuAniuluiade
fiuas mysuuvAientu madeulsslonmiudou wasdonthegieite

Listening, speaking, reading and writing skills; communicating and giving opinions
toward familiar topics; reading long passages; writing complex sentences and simple

paragraphs.
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140103018  a1edanguiiion1singu 3(3-0-6)
(English for Work)
INTIAUNDU: 140103002 N1¥183nqe 2 ¥39 140103063 NMslin1w18Ingy
Prerequisite: 14010302 English Il or 140103063 Practical English
Wnwen1sldn1vd en15vanu n1saiAsan Asduntwalau n1suurin
NFEUNUIMENIAN N15Weudwd Msdanang n1saliunsussyy NM3eBUIeAUAILATUTNNS
YIUIM M5La5ReTe MaUseiliunansufuRau mafumaiiegsia
Language skills for work, job applications, job interviews; making introductions,
telephoning, emailing, making appointments, running meetings, describing company products

and services, negotiating, performance reviews, business travel.

140103020  MWISaNQELNENITIANTTEAFMNTTY 3(3-0-6)
(English for Industrial Management)
ITIRUNDU: 140103002 N8N 2 %39 140103063 N1sldn1wdangy
Prerequisite: 140103002 English Il or 140103063 Practical English
vinwznsldnviienisinnisgranvnssy manausy ligun Tadafind n1swdn
ANNUABAIY NINEINTUAAD LaYNITRY
Language skills for industrial management; planning, supply chain, logistics,

production, safety, human resources, and finance.

140103031 mm%wﬁams?{'amiqusﬁa 3(3-0-6)

(Chinese for Business Communication)

FvsRuneu: Taigl

Prerequisite: None

WIRYYU A5% ITTNYNAUTEUUENSNYIN®ITU inwenisila msyauselenniviiu
fHludinUsesiiu madeunguduasUsslondun ndninst suuuulunislénivdudenisdeas
sUuvvUsglonaunndldlunsiaudiugsia madoudseindius mansendeyauvuesy
nsadasey nsldnrwiulunistereuarsesesmaud nswanUdeuiiuns nsdeuaaving
atheuazanfin msvesiiaiesiy Mdwinagismsdududoyansgsisuuiuleidu

Consonants, vowels, and tones in the Chinese phonetic alphabet system,
listening skill, speaking Chinese in daily life, writing phrases and simple sentences, rules and
types of Chinese usage for communication, types of business conversation, resume writing,
form filling, how to fill out job application forms, buying things and bargaining, money
exchange, writing a sick leave letter and leave of absence letter for personal reasons, air ticket
booking/reservation, vocabulary and how to search for business information on Chinese

websites.
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140103034  ANSEUNUINIEIDINGY 3(3-0-6)
(English Conversation)
INTIAUNDU: 140103002 Nw183ng 2 %39 140103063 M3l nwsangu
Prerequisite: 140103002 English Il or 140103063 Practical English
yinwrnsdeaisn1wdngy nsna nsils uazn1seenides msldnrwdantii
mdnkazdnulunsaunuIn e sInguludinusyaniu
English communication skills: speaking, listening, and pronunciation; functional

language, vocabulary and expressions in English conversation in daily life.

140203904  aguugludInUszIN Y 3(3-0-6)
(Law in Daily Life)
FsAuneu: Taig
Prerequisite: None

¥

ANUATLAZITAININTVINMUNY USTAVNOVENY AUIHUgIUNgManeineIted

Y 9
a 4

dmSuiInUsedniu MINIURENTLaEYNTYeInULBITININISIANTNEANS AN VULV DY
cs' I3 A aa o
BN UUNALIDIVIAYDIFIAL

Characteristics and evolution of law; types of law; basic legal knowledge
for everyone in their daily lives; awareness of individual rights and responsibilities; respecting

the rights of others to fulfill good citizenship.

140203905  AswgAEASTUAINUTZIN Y 3(3-0-6)

(Economics for Everyday Life)

Fvdedunau: 1aidl

Prerequisite: None

nsanfiufanssumaasegialudiay n15uslan N19981 N1EUKAZNITTUIATS
Ruwle (ula NM5A&ISFUIE N13ANIENINUIEINA UssradiAsugnaadeu LulAnLATygnaneLies
NsULWIANMGATEFAERSHUTEENALE I UTInUsea Tulunumne

Economic activities in society, consumption, saving, finance and banking,
inflation, deflation, government finance, international trade, ASEAN Economic Community,

Philosophy of Sufficiency Economy, application of various economic situations to everyday life.
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140203907  gsnaludinuszaniu 3(3-0-6)

(Business for Everyday Life)

wdeRuneu: 1aid]

Prerequisite: None

ANUAIAYVRIIAUTINUTEI1TU AN INLINGoNN195INY JURUUVBINISUTENDY
5379 Unumagntfinegsia msdansteyauazimaluladansaunanisgsia 3ussamegsia
wazANUSURATE U

Importance of business in everyday life, business environment, forms of business,

business roles, business information technology management, business ethics and social responsibility.

140303501  U1@NAUDA 1(0-2-1)
(Basketball)
INTIRUNDU: Taidl
Prerequisite: None

Usgifvesimuiainauea wadanisiau ng niin1 nMsidenldaunsaliwanzay
Y & v o o i & v o v Ao
nsinvinwzlesdunazamnsaidvinue luldlunsiauuiainauea NILUURLAULAZHIUNO
History of basketball; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

140303502 qoaLaduaa 1(0-2-1)
(Volleyball)
INTIRUNDU: Taidl
Prerequisite: None

Usyifvesiunieaaduea alianisiau ng niinn n1sidenldaunsaliivanzay
msfnvinvzilesiuavaunsadinegluldlunsiduieaaduea msduliaunasivuia
History of Volleyball; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

140303503  wuAUAU 1(0-2-1)
(Badminton)
INTIRUNDU: Taidl
Prerequisite: None

Usgdfvesiwinuaiudu inaldanisidu ng nint Asidentdaunsalilivanzay
nsininwelassunasaunsaivinee luldlunsiauwunaiuiu nsidudiduuasfuuia
History of Badminton; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play sames; good sportsmanship and spectator.
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140303504  @anA 1(0-2-1)
(Dancing)
INTIRUNDU: Taidl
Prerequisite: None

Useifveinisaana vinvelesnureanishand u1semvenisaatd n1sugnianinus
AR KAIRARTIA NISWUSIHUVATHAY WaghUUUATY
History of dancing, basic dancing skills; dancing etiquette for developing

knowledge; understanding and positive attitudes; Latin dancing and ballroom dancing.

140303505  widamuild 1(0-2-1)
(Table Tennis)
INTIRUNDU: Taidl
Prerequisite: None

Usyifvasfiwmdawmuda wailanisiau ng ndin1 nMsidenldaunsalimuneay
Y X v o o i a a & v v Ao
nsinvinwzlesdunazansaidvinuve luldlunsiaumdamuia NILUURLAULAZHIUNO
History of table tennis; techniques; rules; regulations; usage of proper
equipment; practice in basic skills and applying the skills to play games; sood sportsmanship

and spectator.

140303507  wWnuaa 1(0-2-1)
(Football)
JrdsAuneu: Taigd
Prerequisite: None

UseiAvesnurnauea (madanisiau ng nfin1 115819 arunsadr bl
Tuinuszariu diludrenealiidu nsduiauuazdauis
History of football; techniques; rules; resulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

140303515  msiAu-AaiNeguA W 1(0-2-1)
(Walk and Run for Health)
JdeRunau: aid]
Prerequisite: None
AT UAS U IR N TTUNINIERADATINHIUAITEON A INIERIBNITAY -39
WENMTAULAZAII N1UsTRUILEMAENMTIATUTLATINISERNMEINIBRIENSIRL-IS
Promotion of life long participation in physical activities through walk and run

exercise. Principles of walk and run; self-assessment walk and run exercise program provision.
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140303521  BaUasn 1(0-2-1)
(e-Sports)
INTIRUNDU: Taidl
Prerequisite: None

AanusiiosiunazUsrlevivesdalasn JUnuUveIdaUasnuseiannney wuadu
Uszinnipenuagiiy nsindnfwndalesn nisuaans ngruneasermansludalase
Basic knowledge and benefits of e-sports; different types of e-sports;

competitions for singles and teams; e-sports athlete training; casting; ethics law in e-sports.

140303611  NITUIUNTAALTIBRNUUY 3(3-0-6)
(Design Thinking)
FwdeRuneu: Laidl
Prerequisite: None
nszuIuMIAndIeanLUUYesineenuuulilum sWaNanF el 13T waznagns

[
=

v o Aa 5 & 3 | ! [ ] =
Tiiduudnnssy mseenuuunduyudidunudnaiediunseuiunisdng o loun n1sidlasgednds
nsenunardnsoulm N135EANANARA A1TASIIRULUY LaznIsNAaBy N13viuduiiy

EN

wazan1IEwInaeuluNTYNUTaTUaLANANES NETIALATILIAIUAR
Design thinking for designers to develop products, services and strategies
to innovations. human-centered design via following processes, empathy, define, Ideate,

prototype and test; team-working and working environment to support creativity and ideas.

140303612  gUsENauUMUIANTIY 3(3-0-6)

(Innovative Technopreneurs)

JrdsAuneu: Taidl

Prerequisite: None

waAnAgIfunsduszneunts ns3i3ugsAe mswauAuduazuinng
WInNTsu N1sWauluwagsia wmatdanisduauslumagsia n1sdanisnsnddunadaygivas
ngvanefAte

Concept of entrepreneurship; business initiatives; development of innovative
products, and services; business model development; pitching techniques; management

of intellectual property and related laws.
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OBE 2

6. WNUTILAAINITNTEANLAUTURAYOUNINTFIUNANTIREUTINUENGATEI8 Y
(Curriculum Mapping)

6.1 nadwsnaiduiiinanisvaavdngns (PLOs) Tumsewasseivn fauanedall

PLO 1 (S) annsnysannisesdnnug uaziinuwemeinenmansfiugiulunisuidym
mdingmans wasdiealeafumanifunszuiunsgramnssneiiuazdnadon

PLO 2 (5) anmnsavifiRnisseiniesilonazmaluladiunszuiunmsgnavinssned
uazdsnndenldegnagnieaazUasnde

PLO 3 (5) anunsauszendldaiuilumsiauaiuimienmsdnnisuasuilalam
yanszUIUMseREvnsIAiiuardadenlfosadusyuy

PLO 4 (G) annsnufiRamusmiuiBuidlugrusiiuasdnuldogneisyansam
LARIDBNANANUSURAYB UA D IUTINLALAIAY LarANTIR99TTENUTIUIUAN

PLO 5 (G) amnsndeans waziiausnuiuinermansfunguauiinainvans ngldvinue
nwlneiaznwdangula

PLO 6 (G) @3N30duAUTayar1IaNs wazkamMIANNIAWINIAanikasnalulag

281960150 LA TN N BE A UR N ALALAITAUNA
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WHUTILEAINTTNTEANLANUTURAYOUNINTFIUNANTITEUSNAANIS (PLOS) 2nnangnsgsnedun

= % Yy W a P ' a
IBYAIBINNIY o Iﬂﬂaﬂﬂa'éNﬂUNaﬂ'ﬁﬁﬂugma\iu’ﬂazﬁ']ﬂ')%']

87397 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO 5(G) | PLO 6 (G)
NUINIVUING 103 wudleAn
1. NP N 57  wdaenin
1.1 3YINUFIUNWINGIAERNS 21 nigin
130003111 LAWUgIY 1 3(3-0-6) ® °
(Fundamentals of Chemistry )
130003112 UftRmsiadiiugi 1 1(0-3-1)
. [ o o o o
(Fundamentals of Chemistry Laboratory )
130003113 ¥Inenanszdfgy 3(3-0-6)
. o o
(Essential Biology)
130003114  UURNsTINeansydfny 1(0-3-1)
- o o o o o
(Essential Biology Laboratory)
130003115  iAfiugIu 2 3(3-0-6) ° °
(Fundamentals of Chemistry II)
130003116 UFtRnsadiug 2 1(0-3-1)
. o o o o o
(Fundamentals of Chemistry Laboratory II)
130003121  whagdadosdu 3(3-0-6)
o o
(Introductory Calculus)
130003122 #aAndihludmiuininemans 3(3-0-6) ° °
(General Physics for Scientist)
130003123 UftRnsiAndludwiuininermans 1(0-3-1) ° ° °
(General Physics for Scientist Laboratory)
130003124  poufwmesiUnsnudmsuininerans 2(1-2-3) [ ] [ ]

Ne}
a
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OBE 2

31831 PLO1(S) | PLO2(S) | PLO3(S) | PLO4(G) | PLO 5 (G) | PLO 6 (G)
(Basic Computer for Scientist)
1.2 3°vﬂﬁu§'m1/l’mﬂiz‘uaumiqﬁm‘mniiuLﬂﬁLLazﬁ\iLL'mé'asJ 36 wenn
130013201  wdnALIBUNIe 3(3-0-6)
. . . o o o
(Principles of Organic Chemistry)
130013202  UuRnsmdniaidun3d 1(0-3-1)
- . . o o ® o o
(Principles of Organic Chemistry Laboratory)
130013205  wanAIAAIIEN 3(3-0-6)
. . . o o o
(Principles of Analytical Chemistry)
130013206  UfuRn1suaniaiiiiasizn 1(0-3-1)
- . . o ® ® o o
(Principles of Analytical Chemistry Laboratory)
130013211 msAatusuludminssuiadl 3(3-0-6) ° ° °
(Basic Calculation in Chemical Engineering)
130013212 MISWBULUUNTZUIUNIT 2(1-2-3)
. o o
(Process Drawing)
130013216  NIgUIUMTERAMNTTILATLAYAIINGON 2(2-0-4)
. . , [ o o o o
(Chemical Industrial and Environmental Processes)
130013217 @dfkarN13IHAUNITNARDS 3(3-0-6) ° °
(Statistics and Experimental Design)
130013218  nnsdeansvneinermans 2(1-2-3)
. i o o o
(Science Communication)
130013301 mshnszimaaiiagldiaiosie 3(3-0-6) ° ° ° °
(Instrumental Method for Chemical Analysis)
| 130013302 UATANsMTleeimaeiinglfiatosdio 1(0-3-1) a — — (] -
\O

(&3]
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OBE 2

839 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO5(G) | PLO 6 (G)
(Instrumental Method for Chemical Analysis Laboratory)
130013315  namansvedluauaznisaismanusou 3(3-0-6) ° ° °
(Fluid Mechanics and Heat Transfer)
130013316  UfUANIsanIzndle 3(3-0-6)
. . o o o o o
(Unit Operation)
130013317 Yuinisludvuuinisianizmue 1(0-3-1)
. A o o o o o
(Unit Operation Laboratory)
130013318 sutdguiTidenenseuIunsanaIvnssuAiiardsnaey 2(1-2-3)
(Research Methodology in Chemical Industrial Process and o o o
Environment)
130013319 ﬂgqumamﬂiimasﬁaana”am 2(2-0-4)
. . o o o
(Industrial and Environmental Laws)
130013320  @uuun 1(0-3-1)
. o o [ o o o
(Seminar)
130013404  YiAUANYINIARAAIVINTTY (S/U)
. o o o o o o
(Industrial Sector Visit)
2. NFUIVIIN 41/38 wiqwin*
2.1 NFUIVIVIAUVLRWIZUVUS 32 wheia
2.1.1 NFUIVIVIAURWIZLVUN - WYUIIYINTEUIUNITAAFIUNTTULAL
130013501  wialulagUlnsidoulazliasssuwi 3(3-0-6) P P ° °
(Petroleum and Natural Gas Technology)
130013505  adiweodwmes 3(3-0-6)
. o o o
(Polymer Chemistry)
130013506  waluladwanadn 3(3-0-6) a a a a a
\O
()N

¢ 390




OBE 2

31831 PLO1(S) | PLO2(S) | PLO3(S) | PLO4(G) | PLO 5 (G) | PLO 6 (G)
(Plastic Technology)
130013507  walulages 3(3-0-6)
o o [ [ o
(Rubber Technology)
130013511 manLATLTINEAN 3(3-0-6) ° °
(Principles of Physical Chemistry)
130013512 Ufuinisuaniniiieidnd 1(0-3-1)
- . . [ o o o
(Principles of Physical Chemistry Laboratory)
130013513 UuinsmelulagUlngdey 1(0-3-1)
o o [ o [
(Petroleum Technology Laboratory)
130013514 UdRnmanalulagnanasinuazens 1(0-3-1)
. [ [ o [ o
(Laboratory of Plastics and Rubber Technology)
130013524  msdesfunaiiwdmsunseuIunsgaamnssuLall 3(3-0-6) ° ° ° °
(Pollution Prevention for Industrial Chemical Process)
130013525  FuadarsydrAay 3(3-0-6)
. . o o
(Essential Biochemistry)
130013526 UfuRn1sTneilanseanfiy 1(0-3-1)
- . o o o [ o
(Essential Biochemistry Laboratory)
130013527  ipildaandoy 3(3-0-6)
. . o o o o
(Environmental Chemistry)
130013528 UfUAnsiaiidunden 1(0-3-1)
. . o o o o
(Environmental Chemistry Laboratory)
130013534 anudasndeuazn1snivanvasdsdunsglugaavnisy 3(3-0-6) ® P ®

(Industrial Safety and Hazardous Waste Control)

2.1.2 NANATIUIAULRWIZLULY - LYUIITIELINaDY
\O

~

¢ 3490




OBE 2

839 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO5(G) | PLO 6 (G)
130013610 ~ M3AIUANLATYNIBINALALLFE 3(3-0-6)
. . . o o o o [
(Air and Noise Pollution Control)
130013611 UfURN1IMITAIUANNATIENINEINARALLEYS 1(0-3-1)
. . . o o o o o ®
(Air and Noise Pollution Control Laboratory)
130013612 pflvesiuaziinge 3(3-0-6)
. ® ® o o
(Chemistry of Water and Wastewater)
130013613 UitRmsiedivesniuazinde 1(0-3-1)
. o o o o o ®
(Chemistry of Water and Wastewater Laboratory)
130013614  mM3dANszyaay 3(3-0-6)
. o o o ®
(Solid Waste Management)
130013615  UjuRnnsmsdnnisvezyasley 1(0-3-1)
, o o [ o ®
(Solid Waste Management Laboratory)
130013616 ﬂizmumiﬂ’]ﬁ’mﬁwLﬁaLLaxmim‘uam 3(3-0-6)
. o o [ ®
(Wastewater Treatment Process and Operations)
130013617  MIIANTVRAALTUATIULALNINGAAIMNTTH 3(3-0-6)
. o o o o ®
(Hazardous and Industrial Waste Management)
130013621  nsAnwIsitnulazUseiunun wlugnamn sy 3(3-0-6)
. . o [ o o ®
(Work Study and Quality Assurance in Industry)
130013622 ﬁ;a%ﬁwmﬁmmé’au 3(3-0-6) ° ®
(Environmental Microbiology)
130013623 Uﬁﬂ“ﬁﬂﬁﬁ;@%ﬁmméumﬁau 1(0-3-1)
o o o o ®

(Environmental Microbiology Laboratory)

Sy oS o ek
UbPIIbYINbbEIS WRIETbN R I N 11
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5787391 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO5(G) | PLO 6 (G)
(Fundamental of Petrochemical and Polymer)
130013625 UfTRnsUlnsieduaznediuesiug 1(0-3-1)
. o o o o o
(Fundamental of Petrochemical and Polymer Laboratory)
130013627  o1@euidsLazaulasnnslusnanssu 3(3-0-6)
. . o o o o o
(Occupational Health and Safety in Industry)
2.2 NHUIVNADNANIZUUUY 9/6  whwia*
2.2.1 NHUIVFDINAWIZUUU - HVUIIVINTEUIUNITANEINNTTULAN
130013502  wiAlulagUlnsiall 3(3-0-6)
. ® o o o
(Petrochemical Technology)
130013503 NSEUIUANSLIIUNTEN 3(3-0-6)
, o o o o o o
(Catalysis)
130013517 msvngousasiaszineamesdosy 3(3-0-6)
. - o o [ o o o
(Fundamentals of Polymer Testing and Characterizations)
130013518 WoAWOITINN 3(3-0-6)
. o o o o
(Biopolymers)
130013519 adlliuaznisinnsou 3(3-0-6)
_ . o o o o
(Electrochemistry and Corrosion)
130013522 mmiﬂ;ﬁaW’TulﬁmﬁU?\IﬁﬂéLLazmﬁ%waaLﬁq 3(3-0-6) ° ° °
(Introduction to Solid State Physics and Chemistry)
130013523  wnAluladndndeisssued 3(3-0-6)
o o o o
(Natural Product Technology)
130013529 11919574 I1SO 3(3-0-6)
o o o o
(ISO Standards)
AAAAAAAAA e QMY ad Y PYSEEPN a_a _a -_a a_a -_a -_a
150015550 TIIRVIPIUPId TN B0 bPITURN dObbela T I 13UISYTIRIL0 I5-U-0) w w w w w w
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OBE 2

3187391 PLO1(S) | PLO2(S) | PLO3(S) | PLO4(G) | PLO5(G) | PLO 6 (G)
(Validation Method and Application)
130013531  \ewmdavananavnssunaznsusyandly 3(3-0-6)
e o ® ® o o
(Industrial Liquid Fuel and Application)
130013532 9AAIMRNIIATTININ 3(3-0-6)
© , o [ o [ [
(Biochemical Industry)
130013533  lodlowall 3(3-0-6)
_ [ o ) o o
(Oleochemistry)
130013596  (303fAannZi NIz uIuNITaRa1Ns ST 3(3-0-6)
* ) [ o ) () o
(Selected Topics in Chemical Industrial Process)
130013597 UgynitA¥AIUNTZUIUNITARNAIRNTTULAL] 1(1-0-2)
- U . ® o ® o ® ®
(Special Problems in Chemical Industrial Process)
2.2.2 NNV UFDNAWIZUVUS - KUUIYIFIWINGDN
130013602 nsvuaunsHamUsEdmazihuIans 3(3-0-6)
. o o o o o
(Water Supply Process and Water Purification)
130013603 weluladmstumedanm 3(3-0-6)
: o [ [ [ [
(Bioremediation Technology)
130013604  nsaakaznsldUsylovdainveady 3(3-0-6)
o . o o o o o
(Waste Minimization and Utilization)
130013605  NTIATIZANENTENUAWINEDN 3(3-0-6)
. ® o ® o o
(Environmental Impact Assessment)
130013606  wiAluladageinuarn1sdnnisiietsaunsean 3(3-0-6)
o o o o o
(Clean Technology and Greenhouse Gas Management)
I . = al . . — — - - |
I 130013618  UsALALLAZNANIY 3(3-0-6) - - - - |

—_
o
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OBE 2

839 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO5(G) | PLO 6 (G)
(Soil Chemistry and Pollution)
130013619  tATUTIEINA 3(3-0-6)
. . o o o o
(Atmospheric Chemistry)
130013626  UNAINYILASNTNYINTN NS 3(3-0-6)
. o o o
(Marine Ecology and Resources)
130013696  \3osdmanzinuduindan 3(3-0-6)
N o o o o o o
(Selected Topics in Environment)
130013697 Jeymfivaudnudauandey 1(1-0-2)
. o o o o ® o o
(Special Problems in Environment)
3. NFUIYINNU/AATIUNLAY 5/8  widefin*
130013901  lAssaudivay 1 2(0-4-2) °
(Special Project 1) ® ® o ® o
130013902  1As9uiiLey 2 3(0-6-3)
. . o o o o o ®
(Special Project 1)
130013906  nsEne 240 Fl3s
- o o o o o ®
(Training)
130013907  aufiafinun 6540 F7la19)
. . o o [ o o o
(Co-operative Education)
130013908  lAS9audivAy 2(0-4-2)
o o [ o o ®

(Special Project)

* 9112879 LAsINSUNG/IATIN1sannadne
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OBE 2

6.2 uadnsn1stEuilleduTnsAnEn (YLOs) Tum1snevassedvn danunungaail

YLO 1.1
YLO 1.2

YLO 2.1

YLO 2.2

YLO 3.1

YLO 3.2

YLO 4.1

YLO 4.2

a1u13058Y B8UenaNNTs wasunlgymnuadamansuagineimansle

A410750 19 TUSLASUABURILADS bUNITAIUIN USEUIANALAZUILAUDINY
NUAUINYIANEAS LR

A1115095UN8BIAAIINS IWHY IN1INARB AL TATIENAIINUS TANS
sunfluaraswindonldgndeuasivinug
ANLNI08BUIBVENNTTUADIA AL A UFILNIFTUNTEUIUNTQAAMN T TLLAS]
uazdsuwandonls

A Yoo = P o P
ANUNTOINUNUNITNAADS 1ANLTI5 N5 1AT 09l o7 LuzauW awd Ugyun
POINYIAANSLATILAL AL INA DY

a3 ELKAEYIUS TR UNSEUINNS R TN suATikasAsIndeula

asaUszgndldaugsunszuIuATe AamMNITILAT Lagd suand o
TunsufuRnumadndnedreiioordn nenisinuduiivlugueiiiuasgan
e ailUsEANS MW

A11150YTUINITAIING LUNITINUHY N1TBBNLUY NITAIUIN N1TTLATIEN
LAz IMaaedlATILiUNTEUIUMIERamNTTIaduazdanindon Tnedileds

NANTENUNNAUEWLINA0N LarilassenussauazausuRaveuluaeu
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WHUTILEAINIINTEANLAUTURAYIUNINTFIUNANTSISBUTNIAIAIAlladuTnN5Ane (YLOs) anvidngnsgsnedun

szuinsaenuny @ Tiaenadasiunanisiseuivauiazsnedv

839 YLO 1.1 | YLO 1.2 | YLO 2.1 | YLO 2.2 | YOL3.1 | YOL3.2 | YLO4.1 | YLO 4.2
NUINIVURINE 103 wuwnA
1. ngudvuny 57  vdein
1.1 ﬁﬂnﬁugmmﬁwmmam%
130003111 LAdWugIY 1 3(3-0-6) °
(Fundamentals of Chemistry )
130003112 UjURMsLaTinugy 1 1(0-3-1) °
(Fundamentals of Chemistry Laboratory I)
130003113 ¥Inenaszdfgy 3(3-0-6)
- o
(Essential Biology)
130003114 URURMSTVINeransydfny 1(0-3-1) °
(Essential Biology Laboratory)
130003115 ffitugiu 2 606 | o
(Fundamentals of Chemistry II)
130003116 UftRnsaiiiugiu 2 1(0-3-1)
. o
(Fundamentals of Chemistry Laboratory II)
130003121  unandadoy 3(3-0-6)
o
(Introductory Calculus)
130003122 WAndvhlUdmiuininemans 3(3-0-6) °

(General Physics for Scientist)

¢01

¢ 340



OBE 2

38397 YLO 1.1 | YLO 1.2 | YLO 2.1 | YLO 2.2 | YOL3.1 | YOL3.2 | YLO4.1 | YLO 4.2

130003123 UfURnsiandvludmiutininenmans 1(0-3-1)

(General Physics for Scientist Laboratory) ¢
130003124  meufiumeiidesiudmuiininemans 2(1-2-3)

(Basic Computer for Scientist) ¢
1.2 Ffiugumenszuaunisasunssuaiiuaziandon
130013201 waniALIBUNIE 3(3-0-6)

(Principles of Organic Chemistry) ¢
130013202 UjURN1suanaiisunsd 1(0-3-1)

(Principles of Organic Chemistry Laboratory) ¢ ¢
130013205  waniAdAATIZ9 3(3-0-6)

(Principles of Analytical Chemistry) ¢ ¢
130013206  UjURNswanATAnIIen 1(0-3-1)

(Principles of Analytical Chemistry Laboratory) ¢ ¢
130013211 msfuwntuduluimnssued 3(3-0-6)

(Basic Calculation in Chemical Engineering) ¢
130013212 AS@EULUUNTEUIUNNT 2(1-2-3)

(Process Drawing) ¢
130013216 ﬂixmumiqmmmsiuLﬂﬁLLaz?%anméau 2(2-0-4)

(Chemical Industrial and Environmental o o

Processes)
130013217  @DAAZNITINLNUNITNAADY 3(3-0-6)

o o

(Statistics and Experimental Design)

v0T
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OBE 2

38397 YLO 1.1 | YLO 1.2 | YLO 2.1 | YLO 2.2 | YOL3.1 | YOL3.2 | YLO4.1 | YLO 4.2

130013218 sAeansvsinermans 2(1-2-3)

(Science Communication) ® o
130013301 msieszimanilagldiaiadle 3(3-0-6)

(Instrumental Method for Chemical Analysis) ¢
130013302 UftRnsmeengimaeiladlfietosdie  1(0-3-1)

(Instrumental Method for Chemical Analysis o o

Laboratory)
130013315  nafmansvedlauazn1sanemausou 3(3-0-6)

(Fluid Mechanics and heat transfer) ¢
130013316  UjUAnsianznule 3(3-0-6)

(Unit Operation) * ¢
130013317 UjUAMshldvuiianisenizmias 1(0-3-1)

(Unit Operation Laboratory) ® ®
130013318 sLJ8UITIRENINTTUIUNITYNAIMNTTH 2(1-2-3)

iniluazdndon

(Research Methodology in Chemical ®

Industrial Process and Environment)
130013319 ﬂammeqma’mniwl,l,aaﬁammé’am 2(2-0-4)

(Industrial and Environmental Laws) ¢
130013320 &N 1(0-3-1)

(Seminar) o o
130013404  YiAUANYIN1ARAFIVINTTY (S/V) °

(Industrial Sector Visit)

G0T
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OBE 2

5787391 YLO1.1 | YLO1.2 | YLO 21 | YLO 22 | YOL 3.1 | YOL3.2 | YLO4.1 | YLOA4.2

2. NFNIYPIIN 41/38 viagfin®
2.1 NgUAIVITIAUVRNIZUIUS
2.1.1 nguIUIAUIRNITUIUS - LIUITVINTTUIUNTPAIUNTTULAL
130013501  walulagUlnsideuuazuidasssueid 3(3-0-6)

(Petroleum and Natural Gas Technology) ®
130013505  LAfinedwes 3(3-0-6)

(Polymer Chemistry) o
130013506  tnAlulagwaiadn 3(3-0-6)

(Plastic Technology) ®
130013507  Alulagens 3(3-0-6)

(Rubber Technology) ®
130013511 widniadgeWland 3(3-0-6)

(Principles of Physical Chemistry) ¢
130013512 UjURMsnannilgeidnd 1(0-3-1)

(Principles of Physical Chemistry Laboratory) ® ®
130013513 UjUamsimalulagdinsidey 1(0-3-1)

(Petroleum Technology Laboratory) ® ®
130013514 UjUamsmalulagnaafinuazena 1(0-3-1)

(Laboratory of Plastics and Rubber o o

Technology)
130013524  nstesduuaivdmsunszUIUNIS 3(3-0-6)

DAANMNTTULAL

(;Dotlution Prevention for Industrial ®

Chemical Process)

901
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OBE 2

518997

YLO 1.1

YLO 1.2

YLO 2.1

YLO 2.2

YOL 3.1

YOL 3.2

YLO 4.1

YLO 4.2

130013525

Fuadlanszdney

(Essential Biochemistry)

3(3-0-6)

130013526

UfuRn1s¥ATianszdfny

(Essential Biochemistry Laboratory)

1(0-3-1)

130013527

AT INADY

(Environmental Chemistry)

3(3-0-6)

130013528

Ufuinslidwinaey

(Environmental Chemistry Laboratory)

1(0-3-1)

130013534

ANUUABASULAENITAIUANYDLALTUATIE
lugmanvnssy

(Industrial Safety and Hazardous Waste
Control)

3(3-0-6)

2.1.2 AFUAYIUIAURNIZHYLS - UIUIVITIUINGY

130013610

ﬂWSW’JUﬂNNaVA\IHWNSWﬂ’WLLGSLE?{EN

(Air and Noise Pollution Control)

3(3-0-6)

130013611

U URNsMsmuntaiiunseInALesidss
(Air and Noise Pollution Control

Laboratory)

1(0-3-1)

130013612

v

LATYBIEILAYHLEY

(Chemistry of Water and Wastewater)

3(3-0-6)

130013613

UdRnsweiivesiuazdde
(Chemistry of Water and Wastewater
Laboratory)

1(0-3-1)
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OBE 2

518997

YLO 1.1

YLO 1.2

YLO 2.1

YLO 2.2

YOL 3.1

YOL 3.2

YLO 4.1

YLO 4.2

130013614

NM3IANTVLELAN DY

(Solid Waste Management)

3(3-0-6)

130013615

UuRnsnsannnsvevyaries

(Solid Waste Management Laboratory)

1(0-3-1)

130013616

nszvIuNsUItadenaznIsaIuAy
(Wastewater Treatment Process and

Operations)

3(3-0-6)

130013617

mﬁﬂmiﬂuaaL?iaé’um’ml,l,azmnqmmmsiu
(Hazardous and Industrial Waste

Management)

3(3-0-6)

130013621

nsAnwINsYInULasUsyiuganmly
RAINNTIN

(Work Study and Quality Assurance in
Industry)

3(3-0-6)

130013622

ATVINFW NGO

(Environmental Microbiology)

3(3-0-6)

130013623

U URAN598T3InendanIndey

(Environmental Microbiology Laboratory)

1(0-3-1)

130013624

Ulnsiadlnaznedwosiugu

(Fundamental of Petrochemical and Polymer)

3(3-0-6)

130013625

Ufuin1sUlnsiaiuasnediuasnugiu
(Fundamental of Petrochemical and

Polymer Laboratory)

1(0-3-1)
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OBE 2

5787391 YLO1.1 | YLO1.2 | YLO 21 | YLO 22 | YOL 3.1 | YOL3.2 | YLO4.1 | YLOA4.2

130013627  eWeueuavAUrendglugnamnssy 3(3-0-6)

(Occupational Health and Safety in Industry) ®
2.2 NUAVUTINANIZUVUS
2.2.1 NGUIVUDNAWIZUYLN - LYUIIYINTZUIUNITANFINNTTULAY
130013502  wialulagUlnsiadl 3(3-0-6)

(Petrochemical Technology) ® ®
130013503  N¥UIUNSLIIUNATEN 3(3-0-6)

(Catalysis) ® ®
130013517 msvadeusasdnszineamesidosy 3(3-0-6)

(Fundamentals of Polymer Testing and o o

Characterizations)
130013518  WoAWDIHINN 3(3-0-6)

(Biopolymers) ® *
130013519 adllviwaznisiansou 3(3-0-6)

(Electrochemistry and Corrosion) ® ®
130013522 mmﬁﬁaﬁuﬁmﬁuﬂﬁﬂéLLazmﬁsuawaawﬁa 3(3-0-6)

(Introduction to Solid State Physics and o o

Chemistry)
130013523  Aluladuaniasisssuein 3(3-0-6)

(Natural Product Technology) o ®
130013529  11m551U 1SO 3(3-0-6)

(ISO ;tandards) ¢ ¢
130013530  msnedeunrwiltlivenisuasmsussendly 3(3-0-6) o

(Validation Method and Application) ¢

607
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OBE 2

518997

YLO 1.1

YLO 1.2

YLO 2.1

YLO 2.2

YOL 3.1

YOL 3.2

YLO 4.1

YLO 4.2

130013531

WolnauvatgnamnsIukan1sUsEnaly

(Industrial Liquid Fuel and Application)

3(3-0-6)

130013532

QAAMNTIUATITIN N

(Biochemical Industry)

3(3-0-6)

130013533

Todlowndl
(Oleochemistry)

3(3-0-6)

130013596

ISRFRARNNZAUNTEUIUNTORAMNTTUAL
(Selected Topics in Chemical Industrial Process)

3(3-0-6)

130013597

Uil Ayaun I UIUNTRRamMINTSULALl
(Special Problems in Chemical Industrial
Process)

1(1-0-2)

2.2.2 NHUAYUFINAWITUVUS - UVUIYFWINGIN

130013602

nsgvIuMINamUsTUAzUTENG
(Water Supply Process and Water
Purification)

3(3-0-6)

130013603

walulagnsiunmagInm

(Bioremediation Technology)

3(3-0-6)

130013604

Asanwarnsttusyleviannvedide

(Waste Minimization and Utilization)

3(3-0-6)

130013605

ATIATIEIHANTENUALINADY

(Environmental Impact Assessment)

3(3-0-6)

130013606

wiAluladazonauazmMIInnsingsounszan
(Clean Technology and Greenhouse Gas
Management)

3(3-0-6)

—
—
o
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OBE 2

5787391 YLO1.1 | YLO1.2 | YLO 21 | YLO 22 | YOL 3.1 | YOL3.2 | YLO4.1 | YLOA4.2
130013618 Ughipdiuazuaniey 3(3-0-6)
. , . o o
(Soil Chemistry and Pollution)
130013619 LAlusseInIe 3(3-0-6)
. A o o
(Atmospheric Chemistry)
130013626  ALIFMINGILAZNSNYINTNINESLA 3(3-0-6) o
(Marine Ecology and Resources)
130013696  L3osfmanisinudindey 3(3-0-6)
o o o o o
(Selected Topics in Environment)
130013697  Jaymfivaviudnden 1(1-0-2)
. o [ [ o [
(Special Problems in Environment)
3. ngudvEna/dassnuiiay 5/8  win*
130013901  lAS991UMLAY 1 2(0-4-2)
. . o ® o o o ® o o
(Special Project 1)
130013902  1AT99IUTLAY 2 3(0-6-3)
. . o o [ [ o ® o o
(Special Project II)
130013906  sEne 240 Fl3s
" o o [ [ o o o o
(Training)
130013907  @miafnw 6540 F7la1)
. . o o o o o o o o
(Co-operative Education)
130013908  lAseudiLey 2(0-4-2)
. . o o o o o o o o
(Special Project)

* 1gAn LAsINSUNR/lAsan1saniadnyd

[EN
[EN
[EN
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OBE 2

¢ =] o = v
29AUsENauUN 4 miﬁmniz‘mumswaug

1. S2UUNITIANTITANYN
= & $ o = = = ' & = a
sruunsAnwdunuutuS sukasuuuninialay 1 Imsfinw uwuseenilu 2 nen1sAnwung
1 mansfneun@dssezinaidnwlidesnin 15 dUasi n1sAaniaeiin AnaiunugiuinTgIu
wangnssEaulsaans w.a. 2565 dmsuseidoudne o iduluausedeuiminerdemalulad

a v a

NIZIDUNANTZUATIALD 11PENISANYITZAUUTYYITuT6
2. MsIamsAnenaggiau
finsdansAnwiniaggieu 91WU 1 AAMsAny) MAnsinway 6 dam sl
- Tpsansun® dn@nen i 3 1Seusieivn 130013906 NsENY

3. NSMIBULAEINUBAATUSIUUNINIA N158ULaUNU8RA S187¥IasnI5aInziioutseu

IIUURIING1AY
Wulumuseidauumninedemaluladnszanundnssuasiis 31878n15Anw1TEaU

v a

UsgyeurUauaie

4. 3 - Larlunisaiunisisgunisdau

AANSANYIN 1 Weulquigy - esufiugngu
ANANSANYIN 2 PBUNOARNIEY — LROUNNAINUS
AMANSANYIRQTOU  WRUWWIEY - IBUNnYAIAY

5. Usymnvastindnwwsnidn
1) nsususrnnmsiseuluserulseudnyr useusenadednsivdn (Uav.) undu
ns@nwiluseduuigginsf dndnuidesfinusviaveudenuoslunisiious
wazvhanudlatuomiidou
2) ﬁugw*tmmuiﬁt,l,mﬂsmﬁu \fesnndn@nwiunanaaunsfnufivainats uaz
nmsineluanefianetu fe seiulsouRnwneulaty wazUssnatiotasiunTn (Uiv.)

6. nagnslunisadiunisiiauiledywn / dedrinvasindnunlude 5
1) Salinsuguilmmin@nuilmel ioliiuuziiludunsdnw nsnsunumsisou
nsl%3n Asatfuayunisiiounisaeu wazdug AndudmiunmaFeuluuvinede
2) doliilszuuennsdnuinwiiiovimihiiuugih Wirmuinwuntndne
3) dllinmsGeudsuiiuguiniseg wu il adamans waeiand
4) delviTiRanssungu Welihdnulsuium wanivdsunud uassinuedatunasiy
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7. asAUsENRUIREIRUYsEAUNMSalnnAsuY (Eni)

yannzdalvinsfnuitRnu Weleduaiiaovinee Uszaunsallumsihauaidiundindnw
foududansfnwegradussuu lumhenuniads vieanuUsznounsentuiiinisdidusunie
fuiugsfafiAgfunuiuel nszuunsgramnssaTtasAundon 19y ganvnTuLAl Ane
gamnssuwediues gnannsnllngiedl quiide quinaaeumenuiniiuazdauinden wiieny
Ju q medudwnden Wusu HlanuiinuftRnudedldsuanudiureuanaininszuiunis
gnavnssuafiuazdwindey Tasutsnsinujodaudu 2 wwu Aensiinanudsiszeziaan
AnutRaulaiosndn 240 F3lus Tutrenmaggiouvesiulid 3 vesinAnwilassnsund uagnisiln
anfadnwdsilszeznaidnuioRaulidesndy 540 $alus luthenianisdnundl 1 vesdudil 4
dmiuii@nwlassnsaniadne lnetnAnulasainsaniafnwazilasens/auiidesiuiaveu
ogsdpuiinsaniuUsznaumatazannsslinaiiutey uasvhauneldnsiituguatesiiass
videntinnuiivinwvesaniulsznauns waginmsussdunanisihanfadnusmiuseninsiauny

YR9AnUUTENBUNIS HaLD1NSITMANUSNEI91NN19E@I VIV

7.1 masgrunan1siteuivesuszaunmsalniaguny
WNIFIUNTSEUTRINITHNUSEAUNSalNAaUIN TAswelull

CLO 1 amwnsaysanmsnidauy uagiinwemeimenmaniiiugiulunisuitymmis
Inemans wazidenleafumanssunszuiumsgnanmnssaiuazdundes

CLO 2 anwnsavhufoRnmsseintesiiowazimaluladsnunszuiunmsenamnssuiadl
uardsndenldetnagnieauazasndy

CLO 3 awnsauszgndldauslunisiaueuuinenisdanisuaziilutaym
ynanszuINsgRavnssueiiuadsndenldesnaduszuy

CLO 4 amnsauftRnususudBuiluguedihuasimldosnaiiussansam
LR8N NeANUTURAYOUABEIUTINLALHIAL UALATNDRTTUTIANVITN

CLO 5 anunsndoans wagthiauesusnuingimansiunguauivainuans Tagldvinug
nMwnelazawsangula

CLO 6 @wsaduAutayar1ians washarnanuimuingimaniuasinalulad

p8n9naLladlnelinweAURINALALANTAUMNA

7.2 9294281
- lasamsunid Mvualidndnwirnauluniaggiouvesiuin 3
- 1ASIMTEANNARNY MPUANNANIENANAILUNIANISANEIN 1 VBITUTN 4
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7.3 NMSIALIAILAZANSI9EDU
- Tasnsund Annudunarlumengdeurestulil 3 nainad fnewluusasTu/
FUank I Duldmudefvunveanisssuil Sutindnwdnfineuy fedldedisiua
Flusmstlinaladifosnin 240 Hlus
- Tasennsaniafnet Anandadiunarlunianisine i 1 vesdudd ¢ nainisidh
AneulundazTu/duat Wduluautorvusvesmiissuiisudn@nwid inau

o

Natifpadldnuiudiluamsilnanialidaenin 540 G2l

8. danuuAlNgNUNITINTATIIUWTEIUINY (B1X)
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y PuntnAnwIeazrUn1sAny (AL)
sEAuUl
2567 2568 2569 2570 2571
P AT ETAVAT 2P
U7 1 a0 | 40 | 40 | 40 40
F7 2 0 40 40 40 40
K 0 0 40 40 40
7 4 0 0 0 40 40
334 40 80 120 160 160
Srnudadiaiininiiazdnsanisdne 0 0 0 40 40
2. SUUTZUUANNLAY
2.1 QUUTENUTIHTU (U8 : Un)
. 3 YauUszaned
1U80UNIIUSU
2567 2568 2569 2570 2571
sulszanasgle 5,993,000 6,302,300 | 6,624,500 | 7,000,200 | 7,358,200
JUUTZU LN UAY 51,938,400 | 54,983,100 | 58,208,300 | 61,621,800 | 65,237,400
3TV 57,931,400 | 61,285,400 | 64,832,800 | 68,622,000 | 72,595,600
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OBE 2

A Ysuusenneu
VHINNU
2567 2568 2569 2570 2571
. UANIUNIT
ey 41,065,900 | 43,566,900 | 46,220,300 | 49,035,300 | 52,021,600
Adredanem 583,900 619,600 | 657,400 | 697,600 | 740,200
AFOULY 1,160,700 | 1,218,800 | 1,279,800 | 1,353,800 | 1,421,500
Al daes 2,661,800 | 2,797,900 | 2,937,800 | 3,084,700 | 3,239,000
Aian 336,000 352,800 | 370,500 | 389,100 | 408,600
Rugavyu 931,800 978,400 | 1,027,400 | 1,078,800 | 1,132,800
B  Earsropion 318,800 334,800 | 351,600 | 396,200 | 416,100
521 (n) 47,058,900 | 49,869,200 | 52,844,800 | 56,035,500 | 59,379,800
. qUAU

Ay 9,277,000 | 9,740,900 | 10,228,000 | 10,739,400 | 11,276,400

Afinu _ _ _ _ _
Fndrieads 1,595,500 | 1,675,300 | 1,760,000 | 1,847,100 | 1,939,400
521 (1) 10,872,500 | 11,416,200 | 11,988,000 | 12,586,500 | 13,215,800
53 () + () 57,931,400 | 61,285,400 | 64,832,800 | 68,622,000 | 72,595,600
Aliesonangns * | 11,586,280 | 12,257,080 | 12,966,560 | 13,724,400 | 14,519,120
TunfAnw 40 80 120 160 160
Anldaesievitin@nu 289,657 153214 | 108,055 85,778 90,745

(mldaemasretiindne $1uau 50,000 UM Ansan)

119



OBE 2

3. ANSNAILIANIANGY

3.1 NSATEANMSEIMTUDM3E Inal

AuzfinmswFounisdmivenanssl deil

1) Mrualiena5g A winun1TRNeUITHANTTOULIVIINAT (MENgnTdmsueIaTe
Tyal) Adadulnsuminerdomealulainszaemndmssunsiviio

2) fwualiinsvguimeorasslmivazerasdiin delidladenmsns q lundngns
flnaoulunne uagilaunumming anusuiavevlugiuzenasduszsmangnsidesasy
Tusiedusng 9 Alundngns waz/v3eenansdiiuiiaveundngnsniunseusmsgIuaaAndngns
NSANTEAUGANANYT N.A. 2565

3) duasunsRLIe19sdlmiareransdiin MesudsnsuazivInlaelauddy
TuiSosmsiaunsinwensdnnisidounisaeu nagnsnsaeu msianauaznisusuidunanisaou
Tnefmualieransgmnaudesdismousy duumedums sgatoslay 12 42l vide 2 adwiel

9) Winsquaterlald Wuiidesornsdlmifiieadostuassnuasuuasvdngns

3.2 ManaAnuiuaineeliuniaminsd

1) MINHUININYENITIANITIIIUNTEDU N1TIALANITUTTAUNA

- augdimsatiuayulviornsdidiseusudumumanmsiiiedesiunisdanis
Seun1saeu N1yianakasn1sUssidiung

- daasunazidalonalionasgiinmsiawisuesusiunisasu n13a1enen3vIngg
f19 9 Snsnisviidensiieumsaeuiananguiuasniaufoflugiuuusieg Welmiinysslowd
geanuntnAny 1w demsi3oudiiunsdidanseding (E-leaming) 1ustu

2) MINAUIBINITHALIVTNA DU

- duaSunsiauneinuisie lnensasiuasveeiaseiigauiileny
AAYAAINNTTY

- fimsademusiufiemadunideiumhsnunsuenisluUssmauay
AeUsENF

- danquauddeluangliduzusssy dnsysannisesdanusiazdayaiuive
ileai1sngueiddefiudussanmnsautstufiumhssuneuenldegnasiule

- ahaussemanaunsiideluanse

- deasulriuAaINTUAUBNAN U NIVINTHAL UL

- atvayuliyeanslurmziiansisinig uasansatuayuivinng vauide
Tshnntu dWewannanuirmuansn duinuensihidedd

- UudguasimunviesUfiRnsiedosdielvioglussiuannsgiu wioulda
masnuaiienei Welildnansinssiiuideiowazsonsulumhsnumelulagnisuen
duazinUselevilumunuidenarnisusnisiznns

- atiuayulidnisdneusuduuwimwinnsiazawideluiitesns o wnndieay
lonvu Wleliiaszaunisal inweuazdarnuannsauiyaainsluany

120



OBE 2

121



o

4. ¥ - UNNENa ALY

o

4.1 9191394 TuRAYUNANGAS

1 UazAMRAINISANE1YRI1R15E

o o o 4 ALY - - d15amsfingann
GRTANT ¥a-uuaNa - ARl (61913%1) - 5
1UIN3 dauu/dsenea U w.a.
wyusInawindey
1. | weeAdsy yash fehemaninansd | - ma. (nermanidainden) wInedeLdesin 2558
(Usesrumangns) -, Grenmansdannden) IR dln 2552
- .. (Ugiienans) W INeIaELUILY 2548
2. [ weamgsimd wiludl feremans1a1sd | - e, (Grmnssuduinden) UATINGITUNEATAIENS 2559
-, (Msdansdawandon) PHAINTUUMTINE Y 2553
- 9a.u. Grnnssudawindo) UAINYITNEATAIENS 2551
3. | weafien Beiiaina 919159 - M9 (dFIINeUsEYnd) wIngaedesln 2558
- mal. (@Anen) wInendeLdesin 2552
- .U, (3837 INe1) WMINNSEMALIAENIZIDUNAIBUYS 2549
KYUIIYINTZUIUNMTRNEIUNTTULAT]
4, UWEANIITINT VUL 913158 -Uio. (PaIBWRE) UM INeReNing 2555
- (PTBUN3E) IR UTRA 2548
- M. (1Ad]) WIS ITUAANS 2543
5 | wemiaesny Ussieguallvey | §9iemansiansd | - Usa. (el IRl 2558
- WU (1AT) UMY ITIUMIATAY 2551
6. | wwdnsns livng 9139158 - M.9. (T IINeUseynd) WINgRegesln 2559
- WAL (RTIINGNNYAAMATIY) | PRI ING Y 2554
- .U (RTIINEIYAAINNTTU) aonUuvAlladNszIRNA R A NIaIANsEUe | 2551

4.2 919138UsEIMaNgAS

ccl

¢ 3490




OBE 2

c e - nszNNSEOU
d1159n15AN®1IN NAIIUNIIVINTS g v
o o o y AU - - Y oy (W us/dUnii)
M P - YNNG - ARl (61913%1) (n195AUAIIRY ia 4 4
! N192YINS v o - “ Ve Ny aziilu
dauu/dseine U W.A. | 7AIBNITHAIATTT) Vv o P
agudn | nangnsil
WEAYTY YN K3 ~ g, Grenrmanidsnda) WIS LTl 2558 | MNu@NENIMANLAN 9 9
MARTIN58 | - My Grenmanidanandon) UInenaelteslng 2552 N 179
- .. (Ugienans) WM INeReuLly 2548
uEgen s wiudl HY3e - 9e.0. (rnnssudandon) UINYIRENYATAERNT 2559 | gnuenansMAKWIN | 9 9
AansI38 | - M. (NM3Tan1AswIndau) THIAINTNUNINEFE 2553 71 180
“ AU, Gennssudanden) URINYUINYATFNERNS 2551
Wi e Taunina 1% - M9, (R@TIINeIUTEENA) WISl 2558 | MU®NENSMANLIN 9 9
- . (@) WISl 2552 71 180
- M. (R@TIINeN) wnendenalulad 2549
WILIBUNATUYT
WREIITINT VULNA 919159 - U1.0. (1lndBUNIY) UNNINLAUUAAS 2555 | anuenansmeNuLIn 9 9
- . (B UN3Y) UMINIRBURANS 2548 i 181
- .. (1ad) URINGSYTIINAERNS 2543
wemiiaesme Ussaguailve) GipE - Us.a. (1nd) L IeauLdedll 2558 | MNIBNEITNIANLIN 9 9
FNENI19158 | - .U, (1Ad) URINYIYUNETA 2551 71N 181
W8INI175 Lving 919158 | - WA, (Ra¥IneUszend) wineaedesll 2559 | snuenaNsMARWIN | 9 9
- 4. RAYTINGINNORAMNTIY) | INAINTAUMINEAY 2554 Wi 182
- MU, (RATIIMYIRREMNTIY) aonvuwalulagnsyaeunan 2551
WIRNNIAANTEUY

4.3 919587 d0U

124}
¢ 3490




OBE 2

. e - AsENTERY
. f3an1sfne1an NAIIUNIIVINTG S ol .
amu a AN - - o oy mw (Fuy/dUa)
7 ¥D - UNENA IV Y- Al (619131) ] _ (jlﬂiﬂUﬂ:Jﬂ;Jﬁlﬂ o sl
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
AgUe | viangasi
1 WenIeedna Lﬂ(i}l,ﬁﬂ 919159 Ph. D. (Energy Systems Daegu Gyeongbuk 2558 | 9uAFTANANUIN 9 9
Engineering) Institute of Science & Wt 183
Technology/South Korea
MS.C. (Chemical Engineering) | Hankyong National 2553
University/South Korea
WU (Wilgnavingsu) wnendenalulad 2551
WITIBUNAINTEUATITD
2 | wwandeam Flns HY3e U3.9. (Adinenansuszend) wnendenalulad 2558 | manenansmaswan | 9 9
ATARTIANTE NILADUNATUYT i 183
Ph.D. (Mathematics) University of Jaén/Spain 2558
. (adlamandiiiensaoy) | wninendesvdnonsind | 2554
ne.U. (AimAEns) Weshten | anInendeulsens 2552
PUAU 2
3| wigruy Ussnguisasd A Us.a. (waluladian) wningaemalulad 2557 | snuenansmARuan | 9 9
A1ANT19158 WILIBUNAITUYT i 184
7.4, (AenTsuadl) uynendenalulad 2551
WILIBUNAITUYT
WM. (ilgnavngsu) anUuwalulagnszeanan | 2549
WA IAINNTEUS

124




OBE 2

e e - A3EN1TERY
. d1153M15ANY19N HAUNIEAYINTT Y
amu a AN - - o oy mw (Fuy/dUa)
7 ¥D - UNENA IV Y- Al (619131) ] _ (jlﬂiﬂUﬂ:Jﬂ;Jﬁlﬂ o sl
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
agud | vingesil
4 | wennsaldy unsgtey il WAl (Aflnenans) UMY UATIYEN 2554 | nakenssAEWIn | 9 9
A1En319158 | - L. (Adlemans) W INg1aeuwila 2551 1 185
5 WIENSIFNR WUy 919158 Ph.D. (Chemistry) University of Edinburgh/ 2555 | euenasnIANuan 9 9
United Kingdom i1 185
.. (10d]) WNINeauing 2546
6 | uNEITUIINY AIEIIYY3 A Us.a. (Arnssuadl) winegaewmalulad 2556 | puenansMANLIN | 9 9
A1ANT19158 WITIBUNAINTEUATITD 1 186
e84, (Gengsuad) antuwalulagnszaeunal | 2550
WsruATIile
WM. (maluladgnavinssy anUuwalulagnszaesnan | 2545
LNYN3) W3zUATINTE
7 | wiwsvalgte arssadd 919156 Us.a. (Wand) WNIneaeuding 2557 - 9 9
.. (WENd) W IneaeAauIng 2550
8 | wiaiEa s deadniug A U3.0. (AIAAENS) UATINYITULIAIT 2558 | snuenasmMAKWIn | 9 9
A1En319158 | - L. (AdleAans) UININYNFUULIAIT 2552 1 186
9 | wedRsT quied 919156 U3.9. (Adinenansussend) wnendenalulad 2563 | saenansARIN | 9 9
NILIBUNAINTEUATITD i 187
WAL (palamansUssgns) wnendenalulad 2554
WITIBUNAINTEUATNTD
AU, (3ANsIuan) wIngaemalulag 2551
WILIBUNAINTEUATITD

Gcl

¢ 390




OBE 2

. e - AsENTHDU
. d1153M15ANY19N HAUNIEAYINTT Y
amu a AN - - o oy mw (Fuy/dUa)
7 ¥D - UNENA IV Y- Al (619131) ] _ (jlﬂiﬂUﬂ:Jﬂ;Jﬁlﬂ o sl
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
agud | vingesil
10 | wsanadagn Weves il U3.0. (AdlaransUszEnd) UM VBULA 2559 | snuenansMARWIn | 9 9
MansINTe | - . (Adamansuszgnd) U INIRLVBULAY 2554 i 187
.U, (AdinAansUszgnd) UNNINYINBVDULAY 2552
11 | wgUszens [eugnind A Us.a. (Arnssuadl) winegaewmalulad 2557 | pnaenansmeNuan | 9 9
ATARTIANTE NILADUNANITEUATINTE Wi 187
.4, (rmnssuedl) antuwalulagnszaennal | 2549
WsruATIile
WM.U. (Adlgnavnssy) amdumaluladnszaengn | 2547
WzUATITe
12 | weanUsun yeyaues 919156 WAL (R%3Ie) WNIneaeuding 2552 | MA@NENSAIAKLIN 9 9
WU (@inen) WIS iing 2549 i 188
13 | wielyianl vinain HYIY Ph.D. (Physics) Tohoku University/Japan | 2016 | $u@nasmAnNuIn 9 9
FNERI1A5E MS.C. (Physics) Tohoku University/Japan 2014 i1 188
w.u. (Wand) UNNINYIFBVDULNY 2553
14 | wsawniad gnSennsel A wm.a. (ad) uineaedesi 2558 | pnuenansmeNuIn | 9 9
Aans19158 | - .U, (ad) wInedeigeslu 2551 i 189
15 | uwannilan Usisnd HYIY Us.0. (Msdansaswandes) PRIANTUUNINE S 2554 | paenansANIn | 9 9
Mansse | - . Grermansdanndon) | pnasnsaluvnivende 2546 i1 190
WM. (VeIAansgunIn UNINIRUTITUANANT 2541
(punsivAawIndon))

9c1

¢ 390




OBE 2

e e - AsENTHDU
. d1153M15ANY19N HAUNIEAYINTT Y
amu a AN - - o oy mw (Fuy/dUa)
7 ¥D - UNENA IV Y- Al (619131) ] _ (jlﬂiﬂUﬂ:Jﬂ;Jﬁlﬂ o sl
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
agud | vingesil
16 | wianansiing lsavgiiy 919136 U3.9. (menmansuasimalulad | uningiduuding 2552 | sanenansmeswan | 9 9
WoRLe3) i1 190
.. (1d) UNNIngFeNing 2544
17 | wgwdlss svuy 913158 Us.a. (WandUszand) uineaedesin 2562 | paenansMeNLIN | 9 9
.. (Wanduszynd) wInedesgeslul 2559 Wi 191
.. (Wand) esitdendudu 1 | avInendededdn 2557
18 | wenaymad laua 599 Us.0. (Fanmans) wInedesgeslul 2557 | snuenansmaRwan | 9 9
Mans19158 | - .. (Gagenans) unineaedesiv 2552 Wi 192
19 | Wiy watan 589 e, (M3dnnsdawindes) PHIANTUNING Y 2556 | paenansmeNuan | 9 9
Mansase | - ma. (Msdnmsaaindon) PHIAINTUUMINEAY 2550 Wi 192
w.u. (@ad) PHIANTNUMINESY 2548
20 | WIBHYIA NN 919158 Hauptdiplom &@113%7 University of Minster/ 2556 - 9 9
ANAANERS Germany
Vordiplom @1v13wadlneans | University of Minster/ 2552
Germany
21 | wamTvaiag agy K3 WAL (AdlamansUszgnd) wningraemalulad 2556 | snuenaNsMAKWIN | 9 9
AANT19158 NILIBUNAINTEUATITD w1 193
WU (AdinenansUssene) wIngaemalulag 2554
WILIBUNAINTEUATITD

LZT

¢ 3490




OBE 2

e e - A3EN1TERY
. d1153M15ANY19N HAUNIEAYINTT Y
amu a AN - - o oy mw (Fuy/dUa)
7 ¥D - UNENA IV Y- Al (619131) ] _ (jlﬂiﬂUﬂ:Jﬂ;Jﬁlﬂ o sl
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
AgUe | viangasi
22 | wesuns aeds A - Us.a. (Bennssuiaesna) U INYIRYVBULA 2554 | naenssAEWIn | 9 9
Mans19138 | - 2na. Gmnssnedona) UNNINYIRYYBULNY 2547 i1 193
- U.0wdin (melula8oamnin) | iniinendemalulag 2543
WILADUNAITUYT
- pa.u. (Armnssueiena) WMINS N YT 2541
23 | wwaginyey) g A - Us.o. (@BAUsEEN) winegaemalulad 2560 | paenaNsMANLIN | 9 9
A1ANT19158 WITIBUNAINTEUATITD Wi 194
- . (@RUszend) wnendemnalulad 2555
WILIDUNANTEUATINTE
- WM. (@DAUTEYNA) wnedenalulad 2552
WITIBUNAINTEUATINTD
24 | UNNENEIUNN WALATYFAND 919138 | - Us.a. (WaAnduazinilvesian) Sorbonne University/France | 2561 | aaenansaiesun | 9 9
- M. (ad) Pierre and Marie Curie 2557 i 194
University/France
- MU (1AT) PN TNUMINESY 2552
25 | WNANIETNAU ITTUAN K3 - m.a. (Jagenans) VRPHRLEIGENALY 2557 | snuenansmARuan | 9 9
AERIINTE | - . (Taneans) Wniedeigelu 2551 W 195
- A.u. (Wand) WININYIEUTITANONIANG | 2549
26 | wENEITIU auenA3ng 919158 - Ph.D. (Nuclear Engineering) Tokyo Institute 2553 | sNu@NEINANLIN 9 9
of Technology/Japan N 196
- 2r3. Grnssudundon) PHAINTNUNTINEIFE 2540
- .. (ATIrINIIY) PRIAINTUUNTING S 2537

8¢t

¢ 390




OBE 2

e e - AsENTHDU
. d1153M15ANY19N HBIIUNIIYINTG Y
amu a AN - - o oy mw (Fuy/dUa)
7 ¥D - UNENA IV Y- Al (619131) ] _ (jlﬂiﬂUﬂ:Jﬂ;Jﬁlﬂ o sl
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
agud | vingesil
27 | wanaanyel dunses 919159 U5.0. (WnilgnaInnTsy) wnendenalulad 2561 - 9 9
WILIDUNANTEUATINTE
WM. (Wilgnavingsu) wnendemnalulad 2556
WILIDUNNITUATINTE
28 | wevatiuu auSyey1ind 919158 U5.0. (WnilgnaInnTsy) LInedealulad 2557 | SMONENINIANLIN 9 o
NILAOUNAINTZUATIUID i 197 %
WM. (1nilgnavnTsy) amdumalulagnszaengl | 2550 "
WsruATIile
M.U. (1Ad) AU A IMYTUTINe-
ansadlumszususguiug | 2545
29 | wgeIIUN Juniview 919156 U5.9. (lwingwazuiluy Mendeulunelulag 2557 - 9 9
wialulag) WrAUNAAIANTET
WAL @andUssend) anUuwalulagnszaeuna | 2552
WIAUNMIAIANTEUY
WL (@1AENd) U INgINeinda 2549
30 | WNANIDTITIM aUBMLAYH 919156 .. WEndUseand) anUuwelulagnszaenan | 2553 | aalenansneNun | 9 9
WRaNIAANTEU i 197
.U (WEndUszend) antuwelulaginszaeunan | 2551
WIRNIAIANTEUY
31 | wedasdsd Uiyl 919159 U3.9. (walulagUlnsiadl) IHAINTNUNTINEIFE 2558 | maenansmAKwIn | 9 9
AU, (Arnnssual) wminedemalulagiimuas | 2542 1 198

6¢1

¢ 3490




OBE 2

. e - AsENTHDU
. d1153M15ANY19N HBIIUNIIYINTG Y
amu a AN - - o oy mw (Fuy/dUa)
i Yo - umang N93YIN5 AauAl (EUIT) . . (.:mﬂm?q?% a8 | fieedly
danuw/dssine U W.A. | 139N15LAIAIST) e v oz
agud | vingesil
32 | wgdyyy JUNIAs 599 U5.0. (38%7Ine1) WNIneaeuing 2554 | ANONENTAANUIN 9 9
mans1nsd | - U.dudin Guidnag) WwMingaeAIuATUNTILSM | 2550 i 198
WU, (F3INe7) NesAtde UNNINgINENna 2549
33 | wedail laud HY3e Us.0. (WaEnd) IS ing 2558 | snuenasMAKWIN | 9 9
Mans19138 | - . @Endidaai) WInedeuiing 2551 i1 200
W.u. (WENH) THIAINTNUNTINEIFE 2548
30 | wegaudni yyish 919159 M. Grenmansaannden) PAINTUUNTIN Y 2565 - 9 9
. welladaannden) wInedemnalulad 2554
M. (eAllladgrenvinssinuns) | WizaeunanIzuATivile
anUuwalulagnszaesnan | 2549
WsrUATHE

0et

¢ 390




OBE 2

¢ =] wa Y ¥
29AUTENAUN 6 ﬂmﬁuUﬁ%aﬂﬁﬂL‘U’]ﬂﬂﬂ’]

a Y v =2
AMHNUAYBIRLVIANT

o I3 = (v LY =
1. ASansAnwseaudseufneinaulany (31.6)
- FSansAnwseauiseufnwinautany (1.6) NHIUAISSEUSI8TVINAGAAERS-
Ingaanswazwalulagsiunulidaenin 30 wuiedia %3

2. dnfanisf@nwirszaudszniataUnsigndn (Vi) luaivigisgnannnssy nieawn
MAYITDI NNADIVUNITANWIINTENTIANITNITIUTOI U930

'
wad

3. fnuaudAdu o JWulumussidovaminerdemaluladnszasuinamszunsmile 11

a Y a

ANSANBITEAUUS N UL

A

131



OBE 2

13 =] a a ¢ °o < =
29AUTENAUN 7 N15UISLUUNANITLISULLAZLNUNNITEINLIINITANTE

1. nszlisuvisenaninasilunisliszauazuuu (1n39)
Wulumuseiauuminedomaluladnszaounainssunsinis 1aen1s@ne

seauUIey I UUgn

2. NSPUIUNTNIUFBUINATT LRGN N VBTN
2.1 MamudBUINATgIURaNsiEBuSvainAnuidsliduiansing
fruAsEUUM TN URAdU NS TS susvestind@nyifudiuniawesszuunsussiu
Qmmwmﬂiumaaamﬂ’uqmmﬁﬂwﬁ%ﬁaaﬁwmmL%’Wlﬁ]@iqﬁ’uﬂgqmﬁwmé’a waztluaniiunig
usINaduny’ Jeussiiumeusnazfenivaeuls
nsmuaeuluseausedvn msidnAnwvsediunisaeulusedusednn Ianenssunis
Fnsvesnmginsananumnzatvestege Ul dulunuwaunisaou
nsmuaeulusedundnges awnsavilalag ssuudseiuamunmnesluaaidugaufnw
ATIUNTNIUABULIANTIIUHANTIT YU LA TIEIUNE
2.2 MsNIUFBUINASIUNANISTEUS ANt AnednianisAne
fmunnaIsnismuaeuinsgIuiansdsuiveain@n msiumsiidedugy Snaves
msUsznevedwestadinewiailos warthuaideflddoundunuiulssnssuaumsBounsasy
LaTdNERTUUUATUINDS TaaTanmsUstiiunmuamamdngnsuasmheny lnensidseran
Fufumsdsiedieelud
1) angnsldnuimesdadin Ussliuandadaudazsunsunsdnulusuvesszevioan
Tunsmawi avaiiuderas mmanansn mnuiulavesdadin lunsuszneuen@mn
2) MIMuERUINNMTINEIdy vizeaauUszneuns Ifutadiefiduiansdinw e
Tnsnsvelinduniwainionisdenvuasuniy ousziduauianelalududingiau
msfnwwazdvhaluanussneunstu o
3) msUssunntudiniluuszneuendn Tunduesnrumienuazauianayiviiseu
fidvaiestunsusznovendnuestndin suuviadalenalfiauedodaiiulunisusy
ndnansliABduse
4) anuiuangvsandinneuen findszdiundngasiermundouvesindnuilunisisou
uazAANTRBY 9 MAestunszuIunsEouiiasmsiamunssdauivesindn
5) nasveatindnwiialusUssuls 1wy
- dunuunerdnnsfusunsiluasiiUssme
- dnudsssiviuaransng

- AUIUTTANIBINIT AL IVITN

132



OBE 2

3. NAUIINITENTINITANIAUAENGAT
3.1 thAnwdeniounsunusiuumiednismunlilundngns lnefiddfuduasaniade
naeaandngns lutdesndn 2.00 913zUL 4 sefuazuuy Wiolfiouil uazussaHadws
NISEUIANLNITTIUAMIATEAIUUI YT
3.2 Julumussifevanninendowmalulagnszaounaimszuasnie 1198n135@nwsediv
USygyrUaudie

133



OBE 2

s =] o/ [y
29AUsENBUN 8 MsUsTiuAMNINANgNS
1. nMsiAvuInTgIu

b} a

MIuImsinnsvangas ulumunaeiunnsgundngnsseiuUsyyIes wazuInsgILAnA

9

o

JEAURALANY MRBAYINTTEENATENITInNISSEUNSaaulundnans wagldnisuseiunmninsedu

VANEATANNLUINNVBUNUNATOVIGUVING 1T NGUUTZINAD DU (ASEAN University Network

Quality Assurance Criteria at Program Level: AUN-QA)

2. Unudin

2.1 Tifimsuszfiunaunmdadialmiuluauasgiunandssiugaudnyilagfiansanainue
nsBeuiiimaniavesvangns

2.2 WinmsdmateyananaiSouiiiniaviwemdngns uazuaninadunnsnisussanung
nsBeuiiimaniavesviangns

2.3 Wimsdrmannnsaivestudinilsanuwiviszneuodndass meluszezina 1 Iuan
Fuitdifansdnw

2.4 Wiin1sdsraauiianelavazaruaaniswesdlodadindulszdmny wazudwa
nsdralniuannssuIUImmdngasldsunsuiiedudeyadmiunsusulgaiaumdngns

LAZAITIANITLIYUNTEDU

3. inAnwn

3.1 fnsguaunsuinAnuvnzan TnefvuainusinisdadonuazuaudAvestindne
Haenndeafudnuazvomangns wasinsmdonanundouneudndnu eliinAnwiimaumion
TumsiSeutazannsadusamsinunldnuszesnaniindngnsfimun

3.2 fimsdafanssufionauiaug anvaansa wazdnoaimvesin@nwilusuiuusiig 9
Walesuaiuanudunadiosdiddnddnaisisaz uazldlaludunndon wiuaisinuenisious
TuAmssudl 21 wagvinuensiSouinaondin

3.3 fnsursiee1sEfivEnwfielimuTnwdiuinms uasuzuuiliudindnwvvnay

3.4 finnsdiiadeyanisnseg vesdndnyl sns1n15dSINsAnE 1 oUsELT UL T

NANITANTLUIU

134



OBE 2

4. 913158

4.1 f5zuun155Ue19158 il denndeedussid ou/To AU Ineds wasUsznan
NNTENTIQANANY Inemans Fdeuazuinnssy wagenarsdinidedanudilateinguszasd
waztlvinevemdngns sawda danuf dvnwe lumsdanisidounsasunasnsUseiiunadugns
vosindAne waziluszaunisaiiisenioussaunisaiussneuinndnluaviviiiaeu

4.2 fisyuumsiauganmeass islienansdiimuimudngluamvinidaasy
wasflanufnmiilunswaananumdnisesseiios

4.3 F55UUn15UIMS KaTsTUUNITALESLLaY LN SE TNz aLLasdonndasiuIdriay
WAzUlE ULV INGTIRY LATLUINNUDINENART

6 v A

4.4 1n13d153370300131385 SUAYRUNA NGNS 919158UTETIMANGNT Lare1913dH dou

e

NalurUAMIA AIWAEINIEIYINIG KAIUNINTYINT N1TALDEUB9913158 kazAuNanela

29997197158 WU IULULUNANITAMEUITY

5. ¥ANgAT N1SI38UNITERU N1TUTEILLEY

5.1 finsruauniseenuuu/Uiuusmdngmsuasnszunduliiidevniiviuats unsgiunis
FMI/ANTN aeandesiuaNiosreEldlddIuds uazwuiRATYER AL IALUaIR

5.2 insueinsuuAasadanldlunisifeunisaeuremangns a1uusvyIn13@nY)
VBIUNINE R

5.3 dn5ue1n15N1sITe N15UINNTIvINT kazmsviuynssAalzia Tausssuanldysannis
WUNTSISEUNTARUVDIMANERS

5.4 fimstmunoransdgasulundazein Tnemilsdsanuimnuannsauazanaudersisy
Tusiedndiasy uazfinisiidu fama waznsavasunissmiuaunisifous uazmsdanisiseu
nsaeuliiauaenades uasndnduliAnnansGousfimaniwemdngns

55 dmsUsuidugiFou Mauliinsusadiu wasliIS msussifiuiinainvats aonndesiy

N159ANTSITEUNTTABY UATHANTSHUSTIANANIIVDIVIANGAS

6. Beafuayunsisous

6.1 fszuumsiidiunuvemdngns MAln A wazaIneds lumsdawsond satuayy
maFoudiidndudenaGeunsaou fomnedumenw gunsal weluled uavAssnseuagmnvio
y§nensiauayusionsiious edraiiame Uasnde uazsanzausensiansieunsaey dsavaie
daddalvinisBounsaouiivszsdnsnm uazndnduliAnnansiseudinaniwomdngns

6.2 fimsusuussisatiuayuniadouslidaunmituegwioos Tneiemanisdmannuiia

walauazANRBIN1sYRIe TR AR UwATNANwweAuayunsSeus unldlunsuiulsaiam

135



OBE 2

7. AUSTINAN15AUUIU (Key Performance Indicators)

v
A

AUTNANISALHLY Un1 | Unz2 | In3 | Wna | Yas
(1) 919156UsEMENaRS SnTUsEINDNUALRAAIY LaTNUNIUNT
o 3 u : v v v v v
FUTUNUNANGRT
(2) 57988L98AVDMENGNT AULUY OBE 2 - KMUTNB #iaonadiu
UIMIFIUNENGRINITANITERUEALANY wazumsgIuRda | Vv v v v v

JEAURANAN

(3) H59ar08nv89187Y LAY S18ALLDUAVRIUTTAUNITAIN AR
(831) MLk uU OBE 3 - KMUTNB waz OBE 4 - KMUTNB a8141i0¢ v v v v v
nounsUnaouluusiazniansiinwlinsunnseiv

(4) 9YIFIYNUNBNITAMAUNITVITI8IYT BALIILIUNANITANTUNTS
a9UsrauNsalAAaEIY (913) MUY OBE 5 - KMUTNB way v v v v v
OBE 6 - KMUTNB nasiiugnniansanyinidageulinsuynigin

5) RV ILIURNANITANTUNITVDINRANENT AULUU OBE 7 - KMUTNB
() AT : v v iv|v|v
nasduaaUn15ANY)

(6) fnsmusounadugrdvestindnyinunanadoudiidmusly
OBE 3 - KMUTNB Wag OBE 4 - KMUTNB (f1fl) vesednilidoaey | v v v v v
TunsiazUn1sfinw

(1) dnsiann/JTuEnsdnnisiieunsasu NnagnsnIsaeu vse
nsUszdiuNamasenl Mnuan1sussliunsaiununseauly - v v v v
OBE 7 - KMUTNB Uiuan

(8) 21958u (@3) nnAulATUNMSUFURWAYS oAU TAILNITIA
. g - v v v v v
MSiSeuUNISEY

(9) 819159U5MANENTNNAULASUNISHAIUINISITING WaL/N3D
13N vy Uarnilanss

52ufUsE (19) 8 9 9 9 9

nuEwme viangasanunsauiuuily diusvaiBeadiudiansaiuliiviizan denndeiuusunvomangns
v mualdmINeN1IATLY N8P0 L HENNTENTEAUNINTTIUVRIRLLEN

136




OBE 2

29AUsENaUN 9 sruuuaznalnluniswaumEangns

1. unwiaUSuUse

wHun1sWAILY/Asundag nagns wingIu/iauedl

1) YSuusmangasasineel | - Aeauuasussllunavdngns | - 9180UNSUTEYNYes
AATFIUNTIANTANE AILNEUTININTZIY ANENTIUNTUSINIVANGAS
Tusguusene othaaiuae - EnEIMIUSUUTITNgRS

USuusmdngeslymuade
lpgfiasanusulsmangns
N 957

2) ﬂ’@umszwﬂmﬁusﬁaga
MSANIUN VB NGRS

ANENITUNTUSINIVIANGAS
safuAnza Tun1siaIn
ansaundlumsiiuioya
HAAIUNNS VR NGNS
TenuaTUNanIsaniunu
YWNgnNNUMIANY

sruugIuleyAlaY
mMsdaiu
TUNTUTEYUUDY
ARENTIUNTUIMNTVANGNT
Tumsimevideya

3) FTIMIUTIGNAENS N3
ISyusvemangns (PLO)

b4

LASNAANGNSISEUS

&

189Ul (YLO) vaatiiseu

Y

Jaqdiu

AMENTIUNTUTINIVIANGNT
IUUUETINITUTTY
HAANENTFEUIVRIANENS
(PLO) UagHaansNsSeus
16T (YLO) vestjiFou
JagtuynUnmisAnw

TeNUATUNALUUETIR
MIUTTQNAANENTFUT
Yosangns (PLO) uax

v ¢ a ¥ og.Jl |
HARNSN5ITEU3T8TUT
(YLO) v iseuiagiu

4) drsramnuiianelaves
Jaudinndeandsa
MSANYINONAGNENNT
Seusvemangns (PLO)
LATNISUSMSIANT

VB NANGAT

AENTIUNTUIMNTNANGNT
RV NVARITARITGEERPRR
Aufianelaonaa g
MISEUTVaMANgAs (PLO)
La¥MTUIMITIANIS

VB NGATVBIUUNANRIDN
dusamsfinwmnUnisfing

MenuasUNanuiimela
AOKAANSNTSEUT
Yosangns (PLO) uaz
MSUIMNTIANTVRIVIA NGNS

5) daanuiianelaves
JAtnudinfifivetuin
TudmuAusANENInTe
wawvinwelun1sineu

AEATIUNTUIMNTNANGNT
Iavuud1Tazd139
euitanelaveldUndin
dethieyalultlunsuiuuss
wariauvangeslvidenndos
UANNABINITYNTNSAN

FeuazUHaaLianele
ULNATGAVRILTTY

137



OBE 2

6) NFLUIUNTNITNIUADU

- AMENSTUNSUIMITNGAS

a3uNanIIMIuaaU

MIUTIQHATHENITIS LU NMSMUABUNITUTIA MIUTIQHATNT NS
Yoaeinidagou HASNSNNSITEUSVRITEIN YosseAnidadou
fdnaouluynnemsAne
agNteyiosay 25
7) Twunuteyauay ABYNTTUNTUIISUANERS FITUNANTUTTEIUAULDS

Useunansaniuay
ningnsUszant

I TenuNanTUsTEY
uEMANgNTUsEI Uil
WayalUldlumauiuus
WAE A NERS

YamangnsUszany

8) MAWIYAAINTENEIVINTT
TslenuswasUszaunsal
dielvtmstusio
mswasuulasesdmmg

duaSunavativayulidnsy
Aanssy Wlewanneadmm}
Tval WisndsiAeadesty
msi3eunsaeufisatiu

ONANSNNEITBINUNINTTY
A5

wazinealulad saud mMslivamaansn1sITeu;

ASINNTHILUNTEDU (OBE)

njatiunslauves

HAdWSN3L38u3 (OBE)

2. msUsziliuyszandnanisdou
2.1 MsUszliunagnsnisaau
nszuIuNsnitlunsUssdiunagnsinaul e imuinisissunisaou 1nge1315¢

4

Jaou azldsunanisuszifiuannnislduuvasunwilddeyaanindnulaenss UnTnde
tihAnw) TurnmsUszdiuanmsnedeutes nasmALazUaIBN1A MIFANANGRNTTUVES
tihfinw mseiunevesindny Juflesiusumanisusediuldudazdesdinisussgusaudu
9191385@0u UALNITUNTUTMINENgns Womndeasulunisuiudssuasiauinisiiou
Ny

2.2 nsUsuiuvineevasaasdlunisldununagnsnisaou

nszvilnglduuuasundlddeyaanindnunlnenss Wnladetndnw) Tususinus
LaznagysnIsaeu nsmssenan MatuasingUsrasduaznadninindousvesein inudi
msUszifiuna waznnslddenisasulunniedn nansuszifivasindseransdaounas

N3TUNITUIMINANGATLNDUHUTRILMAzUTUU esia Y

138



OBE 2

3. nMsusziundngnsluninsay

msUssifiundngaslunmanduaznsgiriiuuuuaeuamisanindne 019136¢aou
CasiauazldUndin waznafiouidssiuaminerded ulundngasiderdunielndides
nsUszillundngasazdidunisnndnisfnvinaziAvsiusiunanisssdud eid1nide
TunssumsuimandngasiionaununsiauiuarUsugméngns naenauuiulginszuIuns
Fansdeuntsaeuslunmuuasluuiarnedn swdimamumundngasiasdnasgaid
Hlidudin TudinuazAudUagdu

4. nMsUszfiunansandununuIgazideavangns

fnsUssiiuauainnsineUsesnd auduaduantsdduaunisysefuganim
veandnans 7szylilussduszneud 8 Tnsanznssunsusziliuqunmnelussfundngns
MINsTUURaEINMYINSUSEAUAAINNIAnwIAgluve s Inedeimalulag nssaaunan
nszuAsvile

5. MSNUNIUNANITUTEIHULATNUNUUTUUS

n1s5uTdeyatisiuilimsulgmlunisuimsvdnans sslunnsiuuarluusas
o3 nsdifinudymussneivviainle mmaaw"wmsﬂ%’wgmaﬁsmﬁgulﬁﬁuﬁ%q%lﬂu
nsufulsegos anmnsovildnaeanan dunmsuiulsmdngasiessdumayn 5 U stitel
wingnsiAnuivaly uazdenndesiuaufeIN s liingn lngon91sdysuinveundnans
waz/vide 0191357 TuustaRslunsUSusauas i midngaaTesne

139



OBE 2

29AUSZNOUN 10 19A15DUAIUNAMNEATTUNISUSZNIANINUA

140



AMARNUIN 1

AANUIN 2

AANUIN 3

AMANUIN 4

AMARUIN 5

AMARNUIN 6

AARNUIN 7

AIAKNUIN 8

AMARNUIN 9

OBE 2

AMANUIN

ANLdBNAdIYRIHARNENNTFsuAmAnTiveandngns (PLOs) Auseiunluvsa
Jdnumly
uugfiuansanudeliesuedngasnisAnuilundngnsinermanstiudin a1w13u
AsEUIUM TR VN IIIATIaLAIndDN

SYaLBEANIIAVUATIVIVINENGNT
mMsszyBeuinauazirusinlulunenunanisin (Transcript)
funddutsiinmgnssumsiaumangnsinemanstdia
msuﬁsmﬂizmumi’qmmmsimLﬂﬁu,ag?%ﬁmé’am (angmsuTuUTe w.e. 2567)
swazunn1sUTuUTui lundangasInermansiudin @a1vnseuIun1senaInnTsy
piliazAanden

HA9IUNIIYINITVDI013158 V8901 TENSURAYRUNANENT 019158 UseTmMeangans
LTI

szilsuunIveaemalulagnszaounanszuasuile 319en13AnwIsEAUUIYYN
Gaudin w.a. 2552 wavatuivuudlufisdy we. 2554
wadeateyarmiudeinisvesiidulddiudenondngnsinemansiudin an

WINTEUIUNTENAMNTTUAN LA EUINA DY

141



OBE 2

A1ANUIN 1

1% o ¢ = val o Y}
AUFIAARDIVIINAANTNTEUINAIANIIVaMANEGAST (PLOS)
AusreAv lunundvAneNnalu

142



WHUTILEAINTTNTERNLANUTURAYOUNINTFIUNANTITEUSIINMANEATEI18791 (Curriculum Mapping) “uIn¥ANEMNILY

= % Yy W a P ' a
IBYAIBINNIY [ Iﬂﬂaﬂﬂa'éNﬂUNaﬂ'ﬁﬁﬂugmaﬁuﬂazﬁ']ﬂ')%']

OBE 2

31831 PLO1(S) | PLO2(S) | PLO3(S) | PLO4(G) | PLO 5 (G) | PLO 6 (G)

@ nguissustreinwznnsléineuaznisdons
AQILUINITTINT
se3vUsRudmsunangnsszaulTes 4-5 U
140103001  N1W1BINQY 1 3(3-0-6)

(English I? ® ®
140103002  A1WIBINQY 2 3(3-0-6)

(English I?) o o
se3vuaendmTunangnsszauUsynng
140103018  A1w1daNgusienIsinaIu 3(3-0-6)

(English ;lr Work) ® ® ®
140103020  MwiSsnquiitensdansenamnTsy 3(3-0-6)

(English for Industrial Management) ® ®
140103031  A1W1AUNONITHOAIINNGINT 3(3-0-6)

(Chinese for Business Coqmmunication) ® ® ®
140103034  MFAUNUINIWIDINGY 3(3-0-6)

(English Conversation) ® ®
@ nguissuaieinuznaludusznaunisuazaieuianssy
AuzIAINTIUAEnsSuasnAlUlag
sevnaend miunangnsszaulsynins
120213002 nsTusunsumesimesdwmsugshafnlwifdnisiulags 3(2-2-5)

(Computer Programming for Startup) ¢
120213900  msaonuinsunimsleimuaslszanmsalmsldan 3(3-0-6) a a

N
~
[ON]

¢ 390



OBE 2

38397 PLO1(S) | PLO2(S) | PLO3(S) | PLO 4 (G) | PLO 5 (G) | PLO 6 (G)
(User Experience and User Interface Design)
AZUINI355N
3783910NAUAMTUNENgNTIEAUUSIIAS 4-5 U
140303611  NILUIUNITAALTIDDNLUY 3(3-0-6)
(Design Thinking) ® ® ® ®
140303612  wUsznaun1suinngsy 3(3-0-6)
1Innovative Technopreneurs) ® ® ot
F3vIaeNEMTUNANgNTIZAUUIYYINT
140203907  gsialutinUseiniu 3(3-0-6)
(Business for Everyday Life) ® ®
@ nquissuatreinugluranssui 21
AuEANENFEns nawIuuasiwnday
33V EBNEMTUNANGNTILAUUIYYINT
130013002  yue SzUUENA LAYETTUYIA 3(3-0-6)
(Hz,lman, Ecosystem and Nature) ® ® ®
130013003 lsunsudnsagunnsadinenans 3(3-0-6)
(Mathematical Software) ® ®
130013005  @dditosdudmumsiae 3(3-0-6)
(Basic Statistics for Research) ® ®
130013006  Ineeansuazimalulagysunis 3(3-0-6)
(Integrated Science and Technology) ® ®
130013007  Jaqlutinuszdniu 3(3-0-6)
(Mz;terials in Daily life) o ® ®
12nN12NnN0 RensinmnsmdainaiSera 11mame 1M 202 N 2\ ﬂ -

¢ 390



OBE 2

Gpl

5787391 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO5(G) | PLO 6 (G)

(Science of Sound and Music)
130013010  ansfiwludinuszdniu 3(3-0-6)

(Toxic Substance in Daily Life) o ®
130013011 NP IAEASINOEUNINLALAINM 3(3-0-6)

(Science for Heqalth and Beauty) ® ® ®
130013012 aeunsaldswandeslutiagiu 3(3-0-6)

(Current Environmental Issues) ® ®
130013013 wasuuazinalulaglngsi 3(3-0-6)

(Energy and Technology around Us) ® ®
130013019  A150RNLUULNONSULEUDTILA 3(2-2-5)

(Data Presentation Design) ) ® ® ®
@ nguistusireaunmIIauazitwaiiosiin - yadviAuaziunuinis
AMZUINITFIND
edyUsaudmiunangnsseiudiynes 4-5 U (Genseuliitdesndt 1 wiefin)
140303501  UNdLARUBA 1(0-2-1)

(Basketball) o
140303502  1oaladuea 1(0-2-1)

(Volleyball) o
140303503 wuATIuGU 1(0-2-1)

(Badminton) o
140303504  &ane 1(0-2-1)

(Dancing) o
140303505  wUamuila 1(0-2-1)

(Table Tennis) ®

| 140303507  wnuea 1(0-2-1) )

¢ 390



OBE 2

(Economics for Everyday Life)

38397 PLO1(S) | PLO2(S) | PLO3(S) | PLO4 (G) | PLO5(G) | PLO 6 (G)

(Football)
140303515 maiduaiiegunm 1(0-2-1)

(Walk and Run for Health) ®
140303521  davein 1(0-2-1)

(e-Sports) ®
@ nduisbuadnaunmidauazidnaidioia
AIAINTIUAARSuazAlulag
F3vIaeNEMTUNANgNTIZAUUIYYINT
120313601  93esssulumsvhaunazaduiioondn 2(1-2-3)

(Work Ethics and Professionalism) o ®
120313701 YanvhluuagnsUssendld 3(3-0-6)

(General Materials and Applications) ot ®
AMEUINITFIND
se3vnaend miunangnsszauUsynns
140203904  nguueludinyszdniu 3(3-0-6)

(Law in Daily Life) ® ®
140203905  Asugenansludinuszdniu 3(3-0-6) ° °

ov1

¢ 390
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mamsanen 1
18 winena (15-8-33)

mamsanwil 2

19 woenn (16-8-35)

memsanwil 3

18 winefn (15-8-33)

mamsanwnii 4

21 wienn (18-9-39)

memsAnwR 5
21 wiwna (18-8-39)

memsAnen# 6
20 winefin (16-11-36)

meamsanen#l 7

8 winwnn (6-4-14)

MANEAINITUIUNTAREMINTIUIANLAsRILINGRN wWIuensEuaUNsandwnssuell (asensuni)

OBE 2

CIP-1

memsAnwA 8

9 wiefin (6-6-15)

130013902 3(0-63)
Special Project I

130013404 (SA)
Industrial Sector Visit

130013524 3(3-0-6)

Yy

Pollution Prevention

130003111 4306) 130003115 3306 | ____ | 130013201 3(306) 130013511  %(306) 130013301 3306 130013318 2(1-23) e )
Fundamental of »{Fundamental of | oaao ;| Principles of Organic —=»| Principles of Physical Instrumental Method| Research ; g
Chernistry | Cheristry I [2=1 1 |Chemisty ! Chemistry for Chemical Analysis Methodology in CIPE seeciec
H 1730013302 103D |
130003112 1(03-1) 130003116 103D | | | | 1130013202 103D) 1 130013512 1(0-3-1) 130013302 1(0-3-
i ckmental of Fundamental of | | | | iPinciplesofOganic | | IPrinciples of Physical ggcmmcmm 130013320 10:31) 1300135%X  3(3-06)
Chemistry Lab | hemi i I Chenistry
:---jtiy__a____ Lc___i“f_{ib_"___ : : : EEeffi}:Lfi___: : e Lab ________: Serninar Prof. Elective (2)
T d
[ |
I - _ 130013218 2(1-23)
] r T |scence 1300135XX 3(3-0:6)
130003121 3(306) 130003122 3309 | | 130013205  X(3-04) i oot o Communication 130013506 3(306) Prof. Elective (3)
Introductory General Physicsfor | L===>{Principle of Analyticall— |- — e *| Plastic Technology
Caleulus Scientist Chernistry +—>| et Sochemat
1
1130003123 1(0-3-1) 1130013206 1(0-3-1) | 130013526 1(03-1) N Pl.‘;nmos 306) mg{:{;}m
| General Physics for IPrinciple of Analytical I ial Biochernistry | Polymer Chemnistry h
{ Scientist Lab i \ChemistryLab : ,L= o 12 Rubber Technology
| Bt e e e P —— I L
| =
130003113 3306) I | 10013501 306 | 130013507 3304)
Essential Biology i | 130013527 3309 >|Petroleum & Natural Rubber Technology
L _ 5] Environmental — Gas Technology
2 Chemistry
130003114 103 e Chemical Industrial — LA i 1300135%¢ 33-06)
ol Bi Compx. ; 130013528 1(03- Petroleum ;
IF_ssenudBaotogzLob Scientist w s Technology Lab Prof. Elective (1)
b Chemistry Lab
200000000 H30-6) 300000000¢ H(3-0-6) 130013211 3(3-0-6) 130013315 3(3-046)
General Education General Education ;?gféfféfaﬂilf'?‘) Basic Calculationin  |— Fluid Mechanics & S 0Ll 504
Elective Course Elective Course 8 Cmmicalwreeﬁngl "I Heat Transfer >| Unit Operation
rooooscon 1021) 130013217 %306) 140030612 %30.6) 130013319 22:04) L )
Sport and Recreation éelfim“mm mzmﬁ o4 Statistics & Innovative Industrial & Ly e e
Course Bxperimental Design Technopreneurs Environmental Laws ]
[T3015558 300 |
soooooooe H3H0-6)
140103001 3{3-06) 5| 140103002 3(3-0:6) General Education w0000 H3HHE) Industrial Safety & sooooeoon H3HHE)
English1 Englishl ve Course Free Elective (1) Hazardous Waste Free Elective (2)
ki Control
130013906 240 h
Training
mAnYTou

151728

for Industrial Process

U
134 wienn

wnsnAngmall

et unu-CIPE

WnaTEn-CIP

wnaTiaTauY
AnufjuRau

(ernlsz) Frndfians

(@nes) FumisAuniou

200000000k H(3-0-6)
General Education
Elective Course

¢ 3490




NANEAINIZUIUNTAAAMNTIULATILALRILING DY

emseneni 1
18 wiaenn (15-8-33)

130005111 3(3-0-6)
Fundamental of
Chernistry |

130005112  1(03-1)
Fundamenttal of
Chemistry Lab |

130003121 3(3-0-6)
Introductony
Calculus

130003113  3(3-0-6)

MeAmsAnend 2
19 winefin (16-8-35)

130003115 3(3-0-6)

MeAmsenen? 3
18 wiena (15-8-33)

MAMsENEN 4
21 winefi (18-9-39)

memsane 5
21 wiwia (18-8-39)

Fundamental of

Chemistry Il

130003116 1(03-1)
Fundamental of
Chemistry Lab Il

130003122 3(3-0-6)
General Physics for
Scientist

130003123 1031
General Physics for
Scientist Lab

130013201 3(3-06) 130013511 3(3-06) 130013301 3(3-06)

Principles of Organic Principles of Physical Instrumnental Method|
Chemistry Chemistry for Chemical Analysis]
130013202 1031) 1350013512 10-3-1) m‘ﬁ&%ﬂ%
Pﬂ'ﬂCr}U_leS of Organic Principles of Physical  for Chermical Anlysid
Chemnistry Lab ChemistryLab Lab 1

130013205  3(3-0-6)

3| Principle of Analytical] |

(Chemistry

130013525 3(3-0-6)

2 |Essential Biochemistny

130013206 1(0-3-1)
IPrinciple of Analytical
Chemistry L ab

130013526 1(0-3-1
fab

130013218 2(1-2-3)
Science
Communication

Mmensane 6
20 wiaein (16-11-36)

130013318  2(1-2-3)
Research
Methodology in CIPE

130013320 1{0-3-1)
Seminar

130013506  3(3-0-6)

130013505 3(3-0-6)

Polymer Chemistry

Essential Biology

130003114 1(0-3-1
Essential Biology L ab

300000000 3(3-0-6)
General Education
Elective Course

socococx 1{0-2-1)
Sport and Recreation
Course

140103001  3(3-0-6)

130003124 2(1-2-3)
Basic Computer for
Scientist

300000000¢ 3(3-0-6)
General Education
Elective Course

140303611  3(3-0-6)
Design Thinking

140103002  3(3-0-6)

Englishi |

English 1l

6v1

150013216 202-04)
Chemical Industrial
& Environmental
Processes

130013527 3(3-0-6)

Y

Chemistry

130013528 1(0-3-1)
Environmental
Chemistry Lab

130013501 3(3-0-6)
> Petroleum & Natural

Environmental S—

Gas Technology

130013513  1(0-3-1)
Petroleum
Technology Lab

1 Plastic Technology

130013514 1(0-3-1)

Il aboratory of Plastics;
& Rubber Technolog)

130013507 3(3-0-6)

#| Rubber Technology

1300135X%  3(3-0-6)
Prof. Elective (1)

mamsenenit 7
6 wniaein (540 o)

130013907 6(540 h)
Co-operative
Education

OBE 2

wYNINsEUIUNTaRamnTsaAl (TAsaNsaunafnen)

memsAnEA 8

CIP-2

130013212 2{1-2-3)
Process Drawing

130013211  3(3-0-6)

Basic Calculationin [

130013315  3(3-0-6)
Fluid Mechanics &

Chemical Engineeringl

130013316  3(3-0-6)

Heat Transfer

130013217 3(3-0-6)

140030612  3(3-0-6)

130013319 2(2-04)

Statistics & Inncvative Industrial &
Experimental Design Technopreneurs Environmental Laws
[T30013558  3506) |
sooooco0cs 3(30-6) 3306 2
Senerd Eduction Free Elective (1) :—n:zardn:ﬁsa\:fu;?te&
Elective C
C ourse :

Unit Operation

130013317 1(0-3-1)
Unit Cperation Lab

300000000¢ 3(3-0-6)
Free Elective (2)

97U
11 wiinefia (9-4-20) 134 siioefia
130013908  2(04-2)
Spedial Project
130013404 )
Industrial Sector Visit
130013524 3(3-0-6)
Pollution Prevention
| for Industrial Process
13001350 3(3-0-6)
Prof. Elective (2)
D vansirAnuiall/
AanEs
D VaRATUT-ng
l:' yanmTunu-CIPE
D wneiTAnCIP
D v itlAseY
AnUfjuRau
1=
lL____j (unlse) ArnlfuRins
—> (gnes) IveAunoy
socooococ H(3H0-6)
General Education
Elective Course

¢ 3490




memsenen® 1
18 wingAin (15-8-33)

130003111 3(3-0-6)
Fundamental of

NANEAINIZUIUNTEREMINTINATLALRILINGaN wynsdawdnaau (asenisuni)

memsenen®i 2
19 wiaehin (16-8-35)

Chemistry |

130003112 1(03-1)
Fndamnental of
Chemistry Lab |

130003121 3(3-0-6)

Introductory
Calculus

130003113 3(3-0-6)

h 4

130003115 3(3-0-6)
Fundamental of
Chemistry Il

memsanen® 3
18 winefia (15833)

130013201 3(3-0-6)

130003116 1(0-3-1)
Fundamental of
Chemistry Lab Il

Principles of Organic
Chemistry

memsanendi 4
21 wnefa (18-9-39)

130013624 3(3-0-6)
& | Fundamentals of

130013202 1{0-3-1)
Principles of Organic
ChemistryLab

“| Petrochemical and
Polymer
130013625 1(0-3-1)
Fundamentals of
Petrochemical and
Polymer Lab

memsanw 5

21 winefia (18-8-39)

—>1

130013301 3(3-0-6)
Instrurnental Method
for Chemical Analysis

130013302 1(0-3-1)
Instrumental Me

Lfor Chemical Analysid
Lab

130003122 3(3-06)
General Physics for
Scientist

130013205  3(3-0-6)

Principle of Analytical

130003123 1(03-1)
General Physics for
Scientist Lab

L4

130013612 3(3-0-6)
Chemistry of Water &

Chemistry

130013206 1(0-3-1)
IPrinciple of Analytical
Chemistry Lab

Wastewater

130013613 1(0-3-D
Chemistry of Water &
Wastewater Lab

130013622 3(3-0-6)
Ervironmental

Essential Biology

130003114 103D
Essential Biology Lab

3000000000 3(3-0-6)
General Education
Elective Course

seoocovec 1(0-2-1)
Sport and Recreation
Course

140103001  3(3-0-6)

130003124  2(1-2-3)
Basic Computer for
Scientist

woooooox HHH6)
General Education
Elective Course

140303611 3(3-0-6)
Design Thinking

English |

140103002  3(3-0-6)
English II

067

130013216  20204)
Chemical Industrial
& Ervironmental
Processes

130013212 2(1-2-3)
Process Drawing

130013217 3(3-06)
Statistics &
Experimental Design

sooocooox HHH6)
General Education
Elective Course

130013218 2(1-2-3)
Science
Communication

130013616 3(3-0-6)
Wastewater
Treatment Process
& Operations

130013614 3(3-0-6)

Solid Wastes

Microbiology

130013623 1(0-3-1)
Environmental
Microbiology Lab

130013211 3(3-0-6)
Basic Calculation in

Management

130013615 1(0-3-1)
Solid Waste
Management Lab

130013315 3(3-0-6)
Fluid Mechanics &

Chemnical Engineering|

140030612  3(3-0-6)
Innovative
Technopreneurs

3000000000 H3H0-6)
Free Flective (1)

memsaneni 6

20 siinefin (16-11-36)

memsanuA 7
8 wefin (6-4-14)

OBE 2

memsanen?i 8
9 yuaefn (6-6-15)

130013318 2(1-2-3)
Research
Methodology in CIPE]

130013901 2{D4-2)
Special Project |

130013902 3063

Special Project Il

130013320 1{0-31)
Seminar

1300136X¢  3(3-0-6)
Prof. Elective (2)

130013404 s)
Industrial Sector Visit

130013610 3(3-0-6)
Air & Noise Pollution

Control

1300136XX  3(3-0-6)
Prof. Elective (3)

130013611 1(0-31)
Air & Noise Pollution
Control Lab

130013617 3(3-0-6)

Hazardous & Industrial
Waste Management

1300136XX  3(3-0-6)
Prof. Elective (1)

130013316 3(3-0-6)

Heat Transfer

130013319 2(204)
Industrial &
Environmental Laws

130013627  3(3-0-6)
Occupational Health
& Safety inIndustry

Unit Operation

130013317 1(0-3-1)
Unit Operation Lab

300000000¢ 3(3-0-6)
Free Elective (2)

130013621 3(3-0-6)
Work Study & Quality]
Assurance in Industry

130013906 240 h
Training

mAnTau

Env-1
I
134 wiawin
yaneimAnymiall/

AanE

wneRTunu-ing
vanmTunu-CIPE

wansitw-Env

WmNATIATNTIY
HAmlfjusau

(Wrse) A URms

(gne) FrmisAuniau

300000000¢ 3(3-0-6)
General Education
Elective Course

¢ 390



memsanen 1

18 wiein (15-8-33)

130003111 3(3-0-6)
Fundamental of

NANEAINIZUIUNTANEWINTIUIATLALRILINGaN wyuedawInaeyd (IATeNTsavnafnen)

aensAnEn® 2
19 wiwnn (16-8-35)

130003115 3(3-0-6)
Fundamental of

Chemistry |

130003112 1(0-3-1}
Fundamental of

Chemistry Lab |

130003121 3(3-0:6)
Introductory
Calculus

130003113 3(3-0-6)

Chemistry Il

MeAMsAnEN 3

18 wiiwin (15-8-33)

o] 130013201 3(3-06)

130003116  1(0-3-1)
Fundamental of
Chemistny Lab Il

Principles of Organic
Chemistry

AAMSANENT 4
21 wein (18-9-39)

Memsane® 5

21 vuiaeiin (18-8-39)

20 widena (16-11-36)

MANSANEN 6

aemsEnEni 7

6 wiaeia (590 T

130013202 1(0-3-1)
Principles of Organic
Chemistry Lab

130003122 3(3-0-6)
Gereral Physics for
Scientist

_ |Princiole of Analytical

130013205 3(3-0-6)

130003123 1(0-3-1)
General Physics for
Scientist L ab

130013612 3(3-046)

Chemistry

130013206 1(0-3-1)
IPrinciple of Analytical
Chemistry Lab

130013218 2(1-2-3)
Science
Communication

Essential Biology

130003114 1031}
Essential Biology Lab

300000000¢ 3(30-6)
General Education
Elective Course

0000000 1(0-2-1)
Sport and Recreation
Course

140103001 3(3-06)

130003124  2(1-2-3)
Basic Computer for
Scientist

2000000000 3(3-0-6)
General Education
Elective Course

140303611 3(3-0-6)
Design Thinking

140103002  3(3-06)

English |

Erglish Il

161

120013216 202-0-4)
Chemical Industrial
& Ervironmental
Processes

130013212 2(1-2-3)
Process Drawing

130013217 3(3-0-6)
Statistics &
Experimental Design

2000000000 3(3-0-6)
General Education
Elective Course

Y

130013610 3(3-0-6)
Air & Noise Pollution

Chemistry of Water & Control
Wastewater

130013611 1(0-3-1)

130013616 33406}

130013613  1(0-3-1) Wastenater Air & Noise Pollution
Chemnistry of Water & Tr T Procecs Control Lab
Wastewater Lab & Operations

130013617  3(3-0-6)
130013622  3(3-0-6) 130013614  3(3-0-6) #| Hazardous & Industrial
Ervironmental > Solid Wastes Waste Managerment
Microbiology “IManagerent
130013623 1(0-3-1) 130013615 1(0-3-1)
Environmental Solid Waste ity 3{(31) 28
Microbiology Lab Management Lab &

130013211 3(3-0-6)
Basic Calculation in

4

130013315 3(3-0-6)
Fluid Mechanics &

Chemical Engineering|

| 130013316 33:06)

Heat Transfer

Unit Operation

140030612  3(3-0-6)

130013319 2(2-04)

130013317 1(0-3-1)

Innovative Inclustrial & Unit Cperation Lab
Technopreneurs Ervironmental Laws

130013627
300000000< 3(3-0-6) . Lol xoo000000¢ J(3-0-6)
Free Elective (1) ool eath Free Elective (2)

& SafetyinInclustry tee

bR o 1300133013304 130013318 2(1-2:3) 130013907 6(40 h)
Petrocherical and —»| Instrumental Method Research Co-operative
Polymner for Chemical Analysiq Methodology in CIPH Education
130013625 10-3-1) 130013302 10-3-1)

Fundamentals of Instrurnental Method

Petrochernical and for Chemical Analysis 130013320  1(03-1)

Polymer Lab Lab S Tinar

OBE 2

Env-2
maMsAne 8 Ee)
11 wiqefin (9-4-20) 134 wiqefia
130013908 2(04-2)
Special Project
130013404 G
Industrial Sector Visit
130013621 3(3-0-6)
Work Stucy & Quality]
Assurance in Industry
1300136X¢  3(30-6)
Prof. Elective (2
,:' wnsinAnem iU/
Honiss
D T TR ]
[:] WRMTUN-CIPE
':' et n-Env
[I yanaITIATHY
AnfuRamu
P s Svwiaes
—> (gnes) Ivlsdunou
300000000¢ 3(3-0-6)
General Education
Elective Course

¢ 390




OBE 2

ANANUIN 3

5'1EJazlfisJﬂmsﬁmumﬁa%wawﬁnqm
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insedn
130003122 | HAndviludmiuiinine mans
(General Physics for Scientist)
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fin3183Y7
130003105 | mdafansdmsutiningemans 1 3(3-0-6) | 130003105 | AdaAiansdmsutininermans 1 3(3-0-6)
(Mathematics for Scientist 1) (Mathematics for Scientist 1)
130003121 | siusiedan
Lmagé’aﬁmﬁu
(Introductory Calculus)
AN318IUT
130003108 | MAndludmsutininenmans 2 3(3-0-6) | 130003108 | WaAndvialudmsutindnenmans 2 3(3-0-6)
(General Physics for Scientist 2) (General Physics for Scientist 2)

991

¢ 390



OBE 2

nangnsuTuUTa W.A. 2562

nangnsuuUa w.a. 2567

IRAQIY 318391 UVRER0 IREIY 318391 WA
fins8391
130003109 | UFtRNsHANdvIUAmIuTnImenmans 2 100-3-1) | 130003109 | UftRnsiandvialudmiutininenmans 2 1(0-3-1)
(General Physics for Scientist Laboratory ) (General Physics for Scientist Laboratory 1)
fin3183Y1
130003110 | AlaAIE@ATEUSUTNINEIFERS 2 3(3-0-6) | 130003110 | pdlaAm@AsEUsULNINEIAERS 2 3(3-0-6)
(Mathematics for Scientist II) (Mathematics for Scientist II)
130003111 | indifiugnu 1 3(3-0-6) | 130003111 | tediugnu 1 3(3-0-6)
(Fundamentals of Chemistry ) (Fundamentals of Chemistry 1)
130003112 | UftRn1siadifiugu 1 100-3-1) | 130003112 | UftRnisiadifiugu 1 1(0-3-1)
(Fundamentals of Chemistry Laboratory ) (Fundamentals of Chemistry Laboratory 1)
130003113 | F3Ineanszdfgy 3(3-0-6) | 130003113 | #Inenanszdfgy 3(3-0-6)
(Essential Biology) (Essential Biology)
130003114 | YfuRn1s¥Inenanseddny 1(0-3-1) | 130003114 | URURMTVINeansydfny 1(0-3-1)
(Essential Biology Laboratory) (Essential Biology Laboratory)
130003115 | infifiugu 2 3(3-0-6) | 130003115 | Lediugnu 2 3(3-0-6)
(Fundamentals of Chemistry II) (Fundamentals of Chemistry II)
130003116 | UftiRnisindiftugiu 2 100-3-1) | 130003116 | UfSAn1saifugm 2 1(0-3-1)
(Fundamentals of Chemistry Laboratory II) (Fundamentals of Chemistry Laboratory II)
Wius18391 @Innguivrinwiden-avinelnis (Hu))
130003124 | poufiumeditostudmiuinineeans 2(1-2-3)
(Basic Computer for Scientist)
130003117 | Fuailanszdfny 3(3-0-6) wagududulunguivtesfuanizuaus : uwwusdn
(Essential Biochemistry) NILUIUNITYNEINNTTULAN
130003118 | UuAnsBualanszdfny 1(0-3-1) wWaguduulunguivtesfuanizuaus : uwvusdn

(Essential Biochemistry Laboratory)

ﬂi%U’)uﬂqiq@ﬁ’]ﬁﬂiiﬁJLﬂﬁ

L91

¢ 390



OBE 2

nangnsuTuUTa W.A. 2562

nangnsuuUa w.a. 2567

AV 318731 nU28An EUGRRR 378391 nuwin
%wﬁﬁugqumanssuqumsqmmwnswLﬂﬁuaxa'mma”au ’“J‘*v’lﬁug'mvmnsw'auﬂﬁiqmmwniimﬂﬁttazﬁlﬂLL’mé'au
130013201 | waniATBUN3IE 3(3-0-6) | 130013201 | ndnLARBUNSY 3(3-0-6)
(Principles of Organic Chemistry) (Principles of Organic Chemistry)
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(Principles of Analytical Chemistry) (Principles of Analytical Chemistry)
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(Fluid Mechanics and heat transfer) (Fluid Mechanics and heat transfer)
130013316 | UfdAnsiamiznae 3(3-0-6) | 130013316 | UjUAn1s@nignule 3(3-0-6)
(Unit Operation) (Unit Operation)
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130013501 | malulagUlnsiduuuazuiasssuya 3(3-0-6) | 130013501 | wialuladUlnsiduunazuiasssuyid 3(3-0-6)
(Petroleum and Natural Gas Technology) (Petroleum and Natural Gas Technology)
130013505 | wpilwodles 3(3-0-6) | 130013505 | wpdlwedlues 3(3-0-6)
(Polymer Chemistry) (Polymer Chemistry)
130013506 | walulagwanain 3(3-0-6) | 130013506 | wiAlulagwaian 3(3-0-6)
(Plastic Technology) (Plastic Technology)
130013507 | walulagens 3(3-0-6) | 130013507 | wAlulagens 3(3-0-6)
(Rubber Technology) (Rubber Technology)
130013511 | wianwailigeiadnd 3(3-0-6) | 130013511 | ndniAdldeWaNd 3(3-0-6)
(Principles of Physical Chemistry) (Principles of Physical Chemistry)
130013512 | UfuRnisvaniniliieidnd 1(0-3-1) | 130013512 | UjURNsuaniadiiewiEnd 1(0-3-1)
(Principles of Physical Chemistry Laboratory) (Principles of Physical Chemistry Laboratory)
130013513 | YfuinsimalulagUlngdey 1(0-3-1) | 130013513 | Ujdamsimalulagdinsidey 1(0-3-1)
(Petroleum Technology Laboratory) (Petroleum Technology Laboratory)
130013514 | Yfuinismaluladwaradinuazens 1(0-3-1) | 130013514 | UjUanswmaluladinaafinuazens (Laboratory of 1(0-3-1)
(Laboratory of Plastics and Rubber Technology) Plastics and Rubber Technology)
fN3IIYY
130013515 | wieluladdwindeunasnsdanis 22-0-4) | 130003515 | wialulaffaindeuuaznisinnis 2(2-0-4)
(Environmental Technology and Management) (Environmental Technology and Management)
Wius18391 (@Innguiv1AenanIsuu-uIuGN
130013524 | N3¥UIUNITIAEINNTIUAL) 3(3-0-6)

nsdesiunaiwdmiunssuIunsenanssuLall

(Pollution Prevention for Industrial Chemical Process)
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SHE2Y

518991

WUYHN

518797

MuenRn

130013525

Wus1e3n (nnguisiuny-Aefiugiums
INEAEN3)

Fuadarszdfey

(Essential Biochemistry)

3(3-0-6)

130013526

WiuT83%7 (mnn'sju"?mLmu-%ﬂﬁugquvm
Weans)

UfuRn1sTATlansEdn Aty

(Essential Biochemistry Laboratory)

1(0-3-1)

130013527

ST Mtk
GRGENIPERRE
(Environmental Chemistry Laboratory)

3(3-0-6)

130013528

ST Eu ki)
UfdRnsaldsInaey
(Environmental Chemistry)

1(0-3-1)

130013534

Wiusein
ANuUaoAiBwazNSAIUANYRdLdunT 1Ty
Qﬁlﬂ’]‘wﬂiill

(Industrial Safety and Hazardous Waste Control)

3(3-0-6)

NHUTYIINUS

AU : LIUSEINADY

nAuIYIUNAY

RWIZHUUS @ LVUIIVIFIWINFDN

130013610

ﬂWSW’JUﬂNNaVA\IHWNBWﬂ’W

(Air Pollutio

n Control)

3(3-0-6)

130013610

Wasudaiun
ﬂ’]ﬁﬂ’)Uﬂ]ﬁJllaﬁ‘Hﬂ/]’NB']ﬂ’]ﬂLLaELaEﬂ
(Air and Noise Pollution Control)

3(3-0-6)

130013611

U URN1INsAIUANLATYNIDINTA

(Air Pollutio

n Control Laboratory)

1(0-3-1)

130013611

d 4 a
wWasuyaIYT
UfuRn1snmsauautaisnteInIAkazides
(Air and Noise Pollution Control Laboratory)

1(0-3-1)

130013612

LA YBIUILAY ULEY

(Chemistry of Water and Wastewater)

3(3-0-6)

130013612

dlvesdiazdde
(Chemistry of Water and Wastewater)

3(3-0-6)
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AV 318737 nU28An EUGRRR 378391 nuwin
130013613 | UftAnsiadiveniuaziinde 10-3-1) | 130013613 | UfiRmsiaiivesiuaziinide 1(0-3-1)
(Chemistry of Water and Wastewater Laboratory) (Chemistry of Water and Wastewater Laboratory)

Wasudaiu
130013614 | nsdnnsyares 3(3-0-6) | 130013614 | NsIANTVETLALDY 3(3-0-6)
(Solid Waste Management) (Solid Waste Management)
Wasudaiu
130013615 | UuAn1smsdnnisyacies 1(0-3-1) | 130013615 | UjURnsnsInnsuezyanes 1(0-3-1)
(Solid Wastes Management Laboratory) (Solid Waste Management Laboratory)
Wasudain
130013616 ﬂigmumiﬁwﬁmfwLﬁﬂqmmwﬁim 3(3-0-6) | 130013616 ﬂismumiﬂwffmﬁwLﬁ&JLLazmimU@u 3(3-0-6)
(Industrial Wastewater Treatment Process) (Wastewater Treatment Process and Operations)
130013617 | NM33IANITVOLALTUATIBUALNINGAAIMNTTH 3(3-0-6) | 130013617 | MITANTVRAALTUATIHWAZNINGAAINNTTY 3(3-0-6)
(Hazardous and Industrial Waste Management) (Hazardous and Industrial Waste Management)
130013621 ﬂ1sﬁmanm'ﬁ‘v‘ha’mu,azﬂizﬁu@mmwhqmmmm 2(2-0-4) | 130013621 msﬁm«ﬂmiv‘hamLLawixﬁuqmmwiuqma’mmm 3(3-0-6)
(Work Study and Quality Assurance in Industry) (Work Study and Quality Assurance in Industry)
Wius1e3n (mnnq’u%ﬂnLLnu—ﬁﬁwﬁugwquq
nizmumsqmmuniiumﬁu,az?ilm'mé'au)
130013622 | 9ad7inegndannden 3(3-0-6)
(Environmental Microbiology)
WiuT83%7 (mnnfcju%mLmu-%']ﬁug'mme
nizmumiqﬁawnﬁmﬂﬁLLas?ieLL’Jﬂé'au)
130013623 | UFtAnsgatiinendandes 1(0-3-1)
(Environmental Microbiology Laboratory)
WingeAn
130013624 | Pasiafluaznoduesiiugiu 3(3-0-6)

(Fundamental of Petrochemical and Polymer)
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IRAQIY 318391 UVRER0 IREIY 318391 WA
Wingedn
130013625 | UftRnstlesiafiuaznediesiugiu 1(0-3-1)
(Fundamental of Petrochemical and Polymer Laboratory)
Wsne3nn (nnguisiuny-Aefiugiums
nssmumiqﬂawnﬁmﬂﬁu,ax?i\iLL'mé'an)
130013627 | e1tewdeuavanudasndelugnavnssy 3(3-0-6)
(Occupational Health and Safety in Industry)
NHUIVITWLADA : WIUIIYVINTZUIUNITANEINNTIULA NHUIVUADNRWITHVUL: HVUITYINTTUIUNITNFAINNTTULAY
130013502 | walulagUlnsiad 3(3-0-6) | 130013502 | walulagUlnsiadl 3(3-0-6)
(Petrochemical Technology) (Petrochemical Technology)
130013503 | NIEUIUMISINUNTEN 3(3-0-6) | 130013503 | NsrUIUNITHIIULATEN 3(3-0-6)
(Catalysis) (Catalysis)
fin318IU
130013516 | awnlasalnluasnsitgailienanunlvesnsuseneuduvisd | 3(3-0-6) | 130013516 | awnlnsalnUuaznsiigationdnuaivesensusenouduvisd | 3(3-0-6)
(Spectroscopy and Identification of Organic (Spectroscopy and Identification of Organic
Compounds) Compounds)
130013517 | msnadeuLayinzvinedwediioy 3(3-0-6) | 130013517 | manadeukazinszvineduediieiy 3(3-0-6)
(Fundamentals of Polymer Testing and (Fundamentals of Polymer Testing and
Characterizations) Characterizations)
130013518 | WodlwasHINm 3(3-0-6) | 130013518 | WoAluBsHININ 3(3-0-6)
(Biopolymers) (Biopolymers)
Wasudaiun
130013519 | lanzuaznisinnsou 3(3-0-6) | 130013519 | wdllhuaznisinnseu 3(3-0-6)
(Metals and Corrosion) (Electrochemistry and Corrosion)
fins183Y7
130013520 | Tanuiludmiumsdszgndldludaiseujizen 3(3-0-6) | 130013520 | Jaquiludwmiunsuszgnaldludaiseufizen 3(3-0-6)

(Catalytic applications of nanomaterials)

(Catalytic applications of nanomaterials)
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SHE2Y

518991

WUYHN

SHE2Y

518797

MuenRn

130013521

TanuwninuasuBsudidmiunssuiumsiaiionamngy
(Ceramics and cements for chemical industry)

3(3-0-6)

130013521

fin38391
TaquniinuasuBsuidmiunssurunmsiatignamnssu
(Ceramics and cements for chemical industry)

3(3-0-6)

130013522

Anudlevwufeiui@nduaziaiiveavands
(Introduction to solid state physics and chemistry)

3(3-0-6)

130013522

rufilewiufeiui@nduaziafiveaveuds
(Introduction to solid state physics and chemistry)

3(3-0-6)

130013523

WALLLAENARAUNTTTUIR
(Natural Product Technology)

3(3-0-6)

130013523

WALULAENAND UNFTTUT
(Natural Product Technology)

3(3-0-6)

130013524

nsdesiunaiivdmiunszuIumsenavnssuLal
(Pollution Prevention for Industrial Chemical Process)

3(3-0-6)

wWasududnlunguInTiAuanizuuug : uauiv
NITUIUNITYAFMNTIULAL

130013529

L9839 (AINNFUANTWEDN-EVINGINTST (LX)
UmIgIU 1SO
(ISO Standards)

3(3-0-6)

130013530

STF Mk
mnaaeuauldliveisuasnsussandld
(Validation Method and Application)

3(3-0-6)

130013531

LNS183Y1
WamnaunaIgnaImnIsLasn1sUsEYNAlY
(Industrial Liquid Fuel and Application)

3(3-0-6)

130013532

[ATE kAo il
PAAMNITTUATTIN N
(Biochemical Industry)

3(3-0-6)

130013533

LANSI8AYN
lodlawadl
(Oleochemistry)

3(3-0-6)

130013596

I3IARLANNZAUNTEUIUNTORAMNTTULAL
(Selected Topics in Chemical Industrial Process)

3(3-0-6)

130013596

IRIARARINEAIUNTTUIUNTENAMNTIUAT]
(Selected Topics in Chemical Industrial Process)

3(3-0-6)

130013597

Ty fiLAusunTsuIUNTORaIMNTSLLAL
(Special Problems in Chemical Industrial Process)

1(1-0-2)

130013597

TymiivaweinunszuIunsenavnssanadl
(Special Problems in Chemical Industrial Process)

1(1-0-2)
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IRAQIY 318391 UVRER0 IREIY 318391 WA
nduAnTwiden : wrusividwindon nduAvIEaNNIZLILE: uYusiITEauandey
Wisudadn
130013602 ﬂssmumiwamﬁwﬁm%’ublsﬁuqmammsu 3(3-0-6) | 130013602 ﬂi:ﬁmumsmémﬁmismLLa:ﬁw’%qwé 3(3-0-6)
(Industrial Water Supply Treatment Process) (Water Supply Process and Water Purification)
130013603 | welulaBnisitusymsdanm 3(3-0-6) | 130013603 | wialulaBnsiuymisianin 3(3-0-6)
(Bioremediation Technology) (Bioremediation Technology)
130013604 | nisanuaznisltUszleviianuaade 3(3-0-6) | 130013604 | nMsanuaznsiiuselevianvods 3(3-0-6)
(Waste Minimization and Utilization) (Waste Minimization and Utilization)
130013605 | MeiAsevinansenuamindey 3(3-0-6) | 130013605 | M3IATIRanszNUAwIndey 3(3-0-6)
(Environmental Impact Assessment) (Environmental Impact Assessment)
Wisudadn
130013606 | wielulaBarennifieduinden 3(3-0-6) | 130013606 | wAluladazeiauazn1sann1snigisaunszan 3(3-0-6)
(Clean Technology for Environment) (Clean Technology and Greenhouse Gas Management)
Wisudadn
130013618 | n1sdnnIsuafiuhy 3(3-0-6) | 130013618 | Ugiiailnazuaniiz 3(3-0-6)
(Soil Pollution Management) (Soil Chemistry and Pollution)
130013619 | vAlUSIEINTA 3(3-0-6) | 130013619 | AflUsIEINIA 3(3-0-6)
(Atmospheric Chemistry) (Atmospheric Chemistry)
Wiuse3n @nnguinIwdan-auingins (i)
130013626 | GLAINEILATNTNINTN LA 3(3-0-6)
(Marine Ecology and Resources)
130013696 | Basfnameiuduindon 3(3-0-6) | 130013696 | Fosnaniziuduindey 3(3-0-6)
(Selected Topics in Environment) (Selected Topics in Environment)
130013697 | Jaymiiawsnudawinday 11-02) | 130013697 | Yoy fivausnudawandey 1(1-0-2)

(Special Problems in Environment)

(Special Problems in Environment)
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IRV 3187397 wuaein WV 3187390 wuawnn
AANANIYT
NguAVANLEDN : EVINEINTT nguvIAWEN : EUINYINTT
130013701 | 19531 1SO 3(3-0-6) Ang183Y1
(ISO Standards)
130013702 | poufiamodidesdudmsudninenenans 3(3-0-6) fN3IYY
(Basic computer for Scientist)
130013703 | GAINEILAZNINGINTN VLA 3(3-0-6) AU
(Marine Ecology and Resources)
3. ngulasenuiiiay/lassnisannafne 3. ngulassnuiiiay/laseinisaviafngm
Wasuswwnlaein
130013901 | lAgsa1udivey 1 3(0-6-3) | 130013901 | lasasnudiew 1 2(0-4-2)
(Special Project 1) (Special Project 1)
130013902 | lAssanudiiay 2 3(0-6-3) | 130013902 | lAsa9uiiLey 2 3(0-6-3)
(Special Project II) (Special Project II)
130013903 | @uniadnw 1 2(180 H7la19) fN3IIYY
(Co-operative Education 1)
130013904 | @uiadnw 2 6(580 F319) fN3IIYY
(Co-operative Education 1)
130013905 | t@3guUNIoNABUYINIU 1(1-2-1) fN3I83YY
(Preparation for Working Life)
W13
130013906 | n1sEinau 240 T3
(Training)
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IRV 3187397 wuaein WAV 3187390 wuawnn
Winseden
130013907 | anfainw 6540 49
(Co-operative Education)
Winseden
130013908 | lAs991uiibey 2(0-4-2)
(Special Project)
4. ngaiRnew/Lifiamiaein 4. ngairnew/Lifiamiaein
130013314 | nsflne 00240 F19) faseivn
(Training)
=~
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HATUNNIVINTVBID1STURNYOUNANGAS
913138U52MANgAT wazanasdaou

v A

N. HAUNIVINTVRIDIN IR FURNAYEUNANGATUAZENRTEUSEIMMANGNT

1. §¥28A1En319158 AT.ABSE UATA

UNAIUITNITTEIT

1) Kawichai, S., Bootdee, S., Sillapapiromsuk, S., and Janta, R. (November 2022).
“Epidemiological Study on Health Risk Assessment of Exposure to PM2.5-Bound Toxic
Metals in the Industrial Metropolitan of Rayong, Thailand.” Sustainability. Vol. 14 No. 22 :
15368.

2) Kawichai, S., and Bootdee, S. (August 2022). “Health Risk Assessment on Exposure to
PM2.5-bound PAHs from an Urban-industrial Area in Rayong City, Thailand.” Open Access

Macedonian Journal of Medical Sciences. Vol. 10 No. E : 1-10.

3) Sillapapiromsuk, S., Koontoop, G., and Bootdee, S. (June 2022). “Health Risk Assessment
of Ambient Nitrogen Dioxide Concentrations in Urban and Industrial Area in Rayong
Province, Thailand.” Trends in Sciences. Vol.19 No.11 : 4476.

4) Phantu, S., and Bootdee, S. (October 2022). "Nitrogen Dioxide Exposure and Health Risk

Assessments of Students in Elementary Schools in the Vicinities of an Industrial Estate,

Located in Rayong Province, Thailand." Environmental Engineering Research. Vol.27 No.5 :
210377.
5) a515nu vilull wag ABIE UAIA. (Tueieu-Suiau 2564). "N13UTEEuAINEEIR LU

31NN5LASURY PM2.5 9 niuiigaamnssuluduneuainuas Jaminseees’ 213a15usens
weien. U9 14 aduii 3 : 95-110.
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2. §928A8n319158 A5.451301 vilull

1)

3. 919138 As.qilan eI Tmiina

1)

2)

1)

UNAUITNIAITEIT

41501l vilull uay aBsy YA, (Fusnou-Sunnan 2564). "nsUssfiuAuAsadugunm
1NN5LATUEU PM2.5 mmﬁyuﬁqmmwmﬁluéwLﬂaﬂa’mu,m J9nIATYE09" NTAITULIAIT
ween, U 14 atfufl 3 : 95-110.

Muenmee, S., Theepharaksapan, S., and Boonnorat, J. (January-February 2022). “Effect
of Food to Microbe (F/M) Ratio on Anaerobic Digestion of Refinery Waste Sludge under
Mesophilic Conditions: Biogas Potential and Phytotoxicity.” Current Applied Science and

Technology. Vol.22, No.1 : 1-11.

Muenmee, S., and Prasertboonyai, K. (January 2021). “Potential Biogas Production
Generated by Mono- and Co-Digestion of Food Waste and Fruit Waste (Durian Shell,
Dragon Fruit and Pineapple Peel) in Different Mixture Ratio under Anaerobic Condition.”

Environmental Research, Engineering and Manasement. Vol.77 No.1 : 25-35.

(Y ¢

q

UNAIUITNITTEIT

Klinfoong, R., Thummakasorn, C., Ungwiwatkul, S., Boontanom, P., and Chantarasiri, A.
(October 2022). “Diversity and Activity of Amylase-Producing Bacteria Isolated from
Mangrove Soil in Thailand.” Biodiversitas. Vol.23 No.10 : 5519-5531.

Ungwiwatkul, S., and Chantarasiri, A. (July 2022). “Study on the Potential for Biodiesel
Production of Microalgal Consortia from Brackish Water Environment in Rayong Province,
Thailand.” International Journal of Renewable Energy Development. Vol.11 No.4 :
1060-1067.

allan gﬁ"ﬁ'&uﬁqa warAEsy UAsh. (Wweu-lguigy 2565).“miﬂiuﬁuﬂmmwﬁwamajﬁw

Aandlng Taninszeed lngldavldianiuail” 2138133910190 I2A0UNANTEUATINTE. T
32 atiuf 2 : 398-414.
3593500 9990 9031798 LNnd wazallan 89Tmina. (fuenew-suneu 2564). “nsmaniie

wzanlunisadaluiuainlidy (Wolffia sp.) Areaduidesainudaesivadialagldisnuna
s apal v A
MOUAUDY” IATULIAITNELLN. TN 14 a0U?l 3 : 83-94.

'
a

unAN/Aenasiiaualun1sUseyu3vIn1s (Conference Papers)

algSan Usendeud msaue) nayeyadan aansmi 2eddnsey deer JunsAs wavailan 83T
na. (2563). “n1smaniizdwanzanlunisudnuiniaifniganntiurangnonwadlaely
ouleyl” Tu nsUssyadnnssedusAisesilnnssdl asei 14 (18 §ulnaw 2563). JUNYs.

(566-573).

180



OBE 2

4. 813138 A3.29INT YULNA

1)

5. §928Aan319138 As.faeine Ussiasgunyive

1)

3)

UNAUIINIAITEIT

Chanakul, W., Reutrakul, V., Kuhakarn, C., Bunteang, S., Piyachaturawat, P., Suksen, K,
Hongthong, S., Thanasansurapong, S., and Nuntasaen, N., (January 2022). “Cytotoxic
Compounds from Goniothalamus repevensis Pierre ex Finet & Gagnep.” ScienceAsia. Vol.48
No. 4 : 429-433.

a9 9 v

UNAUIINIAITEIT

Phothitontimongkol, T., and Prasertboonyai, K. (November 2022). “Process Optimization
and Modeling of Low-Cost Activated Carbon Preparation and Its Application in Chromium
(V) Removal.” Chiang Mai Journal of Science. Vol.49, No.6: 1559-1575.

Muenmee, S., and Prasertboonyai, K. (January 2021). “Potential Biogas Production

Generated by Mono- and Co-Digestion of Food Waste and Fruit Waste (Durian Shell,
Dragon Fruit and Pineapple Peel) in Different Mixture Ratio under Anaerobic Condition.”

Environmental Research, Engineering and Management. Vol.77 No.1 : 25-35.

Kruanetr, S., and Prasertboonyai, K. (January-March 2021). “UV-Vis Spectrophoto-metric
Method Using Natural Reagent from Vigna unguiculata Subsp. Sesquipedalis for

Tetracycline Determination in Pharmaceutical Samples.” Current Applied Science and

Technology. Vol.21 No.1 : 51-64.
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6. 13138 A5.3n35175 Lfiing

UNAUITNIAITEIT

Chaiyana, W., Punyoyai, C., Sriyab, S., Prommaban, A., Sirilun, S., Maitip, J,
Chantawannakul, P., Neimkhum, W., and Anuchapreeda, S. (February 2022). “Anti-
Inflammatory and Antimicrobial Activities of Fermented Ocimum sanctum Linn. Extracts
against Skin and Scalp Microorganisms.” Chemistry & Biodiversity. Vol.19 No.2
e202100799.

Maitip, J., Mookhploy, W., Khorndork, S., Chantawannakul, P. (December 2021).
“Comparative Study of Antimicrobial Properties of Bee Venom Extracts and Melittins of
Honey Bees.” Antibiotics. Vol.10 No.12 : 1503.

Straub, L., Villamar-Bouza, L., Bruckner, S., Chantawannakul, P., Kolari, E., Maitip, J.,
Vidondo, B., Neumann, P., and Williams, G. R. (November 2021). “Negative Effects of
Neonicotinoids on Male Honeybee Survival, Behaviour and Physiology in the
Field.” Journal of applied ecology. Vol.58 No.11 : 2515-2528.

Strobl, V., Bruckner, S., Radford, S., Wolf, S., Albrecht, M., Villamar=Bouza, L., Maitip, J.,
Kolari, E., Chantawannakul, P., Glauser, G., and Williams, G.R. (March 2021). “No Impact

of Neonicotinoids on Male Solitary Bees Osmia cornuta under Semi-Field
Conditions.” Physiological Entomology. Vol.46 No.1 : 105-109.
Khongkwanmueang, A., Nuyu, A. Straub, L., and Maitip, J. (January 2020).

“Physicochemical Profiles, Antioxidant and Antibacterial Capacity of Honey from
Stingless Bee Tetragonula laeviceps Species Complex.” In E3S Web of Conferences. Vol.
141: 03007.
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U. HAUNNIVINTVBIB1A5EdDY
a o £
1. 819158 AT.IN3LIANA LAY

1)

1)

UNAIINITNINTAIT
Shanmugam, S., Ketpang, K., Aziz, Md. A., Oh, K., Lee, K., Son, B., and Chanunpanich, N.

(July 2021) “Composite Polymer Electrolyte Membrane Decorated with Porous Titanium

Oxide Nanotubes for Fuel Cell Operating under Low Relative Humidity.” Electrochimica
Acta. Vol.384 : 138407.

unA/tenasiiiaualunisuszyudvinis (Conference Papers)

Saejio, A., Pitipuech, N., Kongpunyo, K., Buntao, N., Nernprom, K. Boonkor, K,
Wichienwat, K., Chanunpanich, N., Chanlek, N., Shanmugam, S., and Ketpang, K. (August
2022) “N and S Dual-Doped Mesoporous Carbon Nanostructure as a High Performance
and Durable Metal Free Oxygen Reduction Reaction Electrocatalyst.” E3S Web of
conferences. Vol.355 : 01006.

Ketpang, K., Prathum, J., Juprasat, P., Junla, W., Wichianwat, K, Saejio, A,
Poompipatpong, C., and Chanunpanich, N. (January 2020) “Electrochemical Oxygen
Reduction Reaction Performance of Water Hyacinth Derived Porous Non-precious
Electrocatalyst in Alkaline Media.” E3S Web of Conferences. Vol.141 : 01004.

Ketpang, K., Boonkitkoson, A., Pitipuech, N., Poompipatpong, C., Sanetuntikul, J., and

Shanmugam, S. (January 2020) “Highly Active and Durable Transition Metal-Coordinated
Nitrogen Doped Carbon Electrocatalyst for Oxygen Reduction Reaction in Neutral
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- SEAUANNAAYURITIE IV UVANgRTUTUUTY WA, 2562

NG 5 = 1nTige wag 1 = deeiian

NNINIVIUIAU

31831 Mean SD
nanAlBunsey 4.10 1.09
iR svanaidunse 4.10 1.06
nanAiIATIEn 4.37 1.07
UUANIsALIATIEY 4.30 1.02
nseutumlAenssues 4.17 1.08
NMSIRYULUUNTEUIUATS 3.87 1.01
92T whly 3.70 1.68
UftRns9ataingivily 3.70 1.29
a1ewbwazaulasndelugnaivinsy | 4.47 0.63
nsFUIUMTERAMNTIIIATTLAYAILINADL 4.30 0.65
ADALAYNITINUNUNITNAADY 4.00 0.95
mMenznlagluesedle 4.17 1.05
UftRnsRiasevlagluedodle 4.23 1.07
naransveelualarN1SANLIAINLTaY 3.63 1.22
UURNsanIgag 3.67 1.21
uansludfiinisiamevuiy 3.67 1.12
NOVINERAMNTTLUALAIAADY 4.27 0.91
NFUANEN 4.17 0.75

OBE 2

219



1) WIUINTZUIUNITAFAMNTIULAT - FYIINUIAY

378397 Mean SD
wialulagulnsiasuuasuiasssueIa 3.33 1.99
inodiues 3.10 1.88
wialuladwanadn 3.13 1.91
wialulagens 3.00 1.84
nanLAdlLdanaEng 3.00 1.86
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UAINYAENTNYINTNNNLLA 2.67 1.69
walulagulnsiadl 3.23 1.89
NITUIUNISLIIUNTEN 3.00 1.86
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UAINYAENTNYINTN NN 3.80 1.56
AUNUZENTDITIIAVIVIAULAZIIVITN | Mean SD
AN UANY 4.63 0.61
AumEnzaunani1sulddssyne b4 | 4.57 0.73
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