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TU 050 English Skill Development (Litfumiein)

[

(Fmugniinuauidsline 1s.105)

13



48.105
TU 105
45.106
TU 106

VINWENITHDAIINIBAIYIDING Y
Communication Skills in English
ANUARAS9RTIALATNNSEDENS

Creativity and Communication

3 (3-0-6)

3 (3-0-6)

[

dauh 2 : UnAnvazdesfinuisnednnaies sukeuluseivifiaags Anualingd Ae

U9AU 2 391 6 AUIAR

45.155
TU 155
d4.296
EL 296

wazLaan 1 3% 3 nedn 3ns1edvasluil

18.122
TU 122
ug§.124
TU 124
99.125
AS 125

anfviugIy

Elementary Statistics
AN uienUsTasAnIiInINg 1

English for Academic Purposes 1

a o v
ngvaneludinuszdniu

Law in Everyday Life

dANiuLATYgna

Society and Economy
AnusMluRgIiuongey

Introduction to ASEAN

2) NUINIBANIEATU

2.1) MegAEATNUgIY

2.1.1) NFUIPWNUINNUFIUMINGAEASUAZANAAIEAT 113 2 Ty ien

w111
SC 111
W.112
SC 112
w121
SC 121
w122
SC 122
M.135
SC 135
M.161
SC 161

e 1
Biology 1
YR 2
Biology 2

1Al 1
Chemistry 1
\Adl 2
Chemistry 2
Handvily
General Physics
UURNITIINe 1

Biology Laboratory 1

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

26 MUINA

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-6)
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M.162
SC 162
w171
SC 171
MN.172
SC 172
M.185
SC 185
M.218

MA 218
A.209

MA 209

UURNSTIINeN 2

Biology Laboratory 2
UuRNsiadl 1

Chemistry Laboratory 1
UdRnIsedl 2

Chemistry Laboratory 2
UFtRnsTEAndTY
General Physics Laboratory
wAaRdadnSUINeImans 1
Calculus for Science 1
urapdauazaumaLseyiudiioy

Calculus and Elementary Differential Equations

2.1.2) NGUAIYIINGIANFATLANIZAIY

2.1.2.1) v neninendiansuazmaluladfanindau 16 nuens

AN.207
CM 207
PU.226
CM 226
1N%.201
BT 201
N%.282
BT 282
N%.284
BT 284
18.301
ES 301

2.1.2.2) 3 BNNISINNITNSNYINTSITUVIRRALRIWINADY 13 NU18hn

AU.207
CM 207
PU.226
CM 226

nanABuUNIY

Organic Chemistry Principle
AT IUTU
Quantitative Analytical Chemistry
RY3INEN

Microbiology

Al

Biochemistry

UuRnsTell

Biochemistry Laboratory

nsUsEynAldatflunuauInemansduindou

1 (0-3-6)

1(0-3-6)

1 (0-3-6)

1(0-3-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

1(0-3-1)

3 (2-3-4)

Application and Implementation of Statistics for Environmental Science

19 aa a6
NantANBDUNTY
Organic Chemistry Principle
aa € a a
LALIATIZILTIUIU R

Quantitative Analytical Chemistry

3 (2-3-4)

3 (2-3-4)
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N%.282
BT 282
N%.284
BT 284
18.301
ES 301

Inadl 3 (3-0-6)

Biochemistry

UURN5TLAT 1(0-3-1)
Biochemistry Laboratory

MyUszgndltadflunusuinemansauandon 3 (2-3-4)
Application and Implementation of Statistics for Environmental Science

2.2) AU WANIZATUVIAU

2.2.1) nguvugIuEwInday

2.2.1.1) v nenInendansuasmaluladdawinaau 6 uiein

18.201
ES 201
18.211
ES 211

UrInen 3 (2-3-4)
Ecology
‘iwmmam%émmé’amﬁugm 3 (3-0-6)
Fundamentals of Environmental Science

2.2.1.2) A BNNISINNITNSNYINTSITUVIRRASRILINABY 15 NUehn

18.201
ES 201
18.251
ES 251
18.352
ES 352
18.353
ES 353
18.354
ES 354

UIAINYN 3 (2-3-4)
Ecology
Fandaunarilnainenide 3 (2-3-4)

Aquatic Ecology and Environment

dandeunazidning nxia tnsey wazemeia 3 (2-3-4)
Ecology and Environment of Marine Estuarine and Coastal Zone
AneFansamIndonTeny 3 (2-3-4)
Soil Environmental Science

daunndauuasdaeineUild 3 (2-3-6)

Forest Ecology and Environment

2.2.2) ngudvunaluladdwandon

2.2.2.1) ¥ neninerdiansuazmalulagdaindsy 21 niens

18.302
ES 302
18.303
ES 303
19.311
ES 311

mimU@mLLazmi{]aaﬁ’umﬁwéqLL’mé’au 3 (3-0-6)
Control and Prevention for Environmental Pollution
welulaBturanimwandonanuadiy 3 (3-0-6)
Environmental remediation technology from pollution

AN INALAZLFES 3 (2-3-4)

Air and Noise Pollution

16



19.312
ES 312
19.313
ES 313
19.412
ES 412
19.413
ES 413

mMegihuasindedmiuimnssudanedey

Water and Waste Water Analysis for Environmental Engineering
waluladmsmuaudsufna vezyanes

Technology of Solid Waste and Excreta Management
welulaBnsdnnsuazmuauuafivmai

Technology of Water Pollution Management and Control

WAlLlAENMIAUANTDLALTUNTIY KAENINGAAIMNTTY

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

Technology of Hazardous Waste and Industrial Wastes Management

2.2.2.2) A9 BNNISINNITNSNYINTSITUVINRALRILINABU 9 NU1ehn

18.302
ES 302
18.303
ES 303

nsmuAsLaznsUaaiuiaivdauindey
Control and Prevention for Environmental Pollution
walulagiunanmwindenanuaiiy

Environmental remediation technology from pollution

a4 = L a a &
waglden 1 3v1 3 wiein ns1evnelull

19.311
ES 311
78.312
ES 312
19.313
ES 313

NN NDINFLAZLEEN

Air and Noise Pollution
nMslnssiiuasidedmsuimnssadanndey

Water and Waste Water Analysis for Environmental Engineering
waluladmsmuaudsufina vezyanes

Technology of Solid Waste and Excreta Management

2.2.3) ngu3INTIANTEIINADY

2.2.3.1) v neninendiansuazmaluladdawindau 12 niens

18.304
ES 304
18.314
ES 314
19.401
ES 401
18.402
ES 402

waluladpfasaunaiienisdnnisdandon

Geo-information Technology for Environmental Management
mMsUseiuanudeamndaindey

Environmental risk assessment
wmeafiansUszdiunansenudandey

Environmental Impact Assessment Methodology
ngvaeAInden

Environmental Law

2.2.3.2) A9 BNNISINNITNSNYINTSITUVINRALRIMINADY 21 NU18hn

19.304  wAluladpilansaumaiven1sinnisduinaey

ES 304 Geo-information Technology for Environmental Management

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-6)
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18.314
ES 314
18.351
ES 351
98.355
ES 355
18.401
ES 401
18.402
ES 402
18.451
ES 451

mMsUszfiuanudemdanndey 3 (3-0-6)
Environmental risk assessment

Msdan1sasndeudio 3 (3-0-6)
Urban Environment Management

wdnMsTanIInsnensssuTReeed iy 3 (2-3-4)
Principles for sustainable management of natural resources
wmafiansUszdiunansenudaindey 3 (3-0-6)
Environmental Impact Assessment Methodology

ngVaeAuIndon 3 (3-0-6)
Environmental Law

2171A MsUAsuwaEN N TeINA karn1TIANTSHERTR 3 (3-0-6)

Climate Change and Disaster Management

2.2.4) NHUIVINTIYUALATESIIN 719 2 F¥1Len 4 vihehn

18.202
ES 202
18.391
ES 391
19.491
ES 491

sudeuisifouwarnndoussnumeinuivenmansasndeu 2 (2-0-4)
Research Methodology and Academic Writing for Environmental Science
Ussifudgmnsdanndon 1 (0-3-0)
Environmental Issues and Solving Complex Problems

1ATIUTILAY 1 (0-3-0)
Special Project

2.2.5) ngadvIngrAansaugusznaunis N 2 ven 3 wihein

M.301
SC 301

A15UsENAUNITANUINENANERSLasINALUl AT 3 (3-0-9)

Entrepreneurship in Science and Technology

2.3) AW FDNRNIZATU

2.3.1) v nanInendransiasinalulagfdinday 12 wieie

U9AU 1 391 3 BU80R

18.416
ES 416

walulagnismuaNtaienaeIne 3 (2-3-4)

Technolosgies for air pollution control

LAZLABN 3 3% 9 AR N8IV IR LU

19.326
ES 326
19.327
ES 327

nsmvANan mwInaedluanuUsENauNs 3 (2-3-4)
Workplace Environmental Control
UANYNIAUY 2 (2-0-4)

Soil Pollution

18



18.328
ES 328
19.329
ES 329
18.336
ES 336
19.337
ES 337
18.338
ES 338
19.339
ES 339
18.346
ES 346
19.347
ES 347
19.348
ES 348
38.349
ES 349
19.426
ES 426
19.427
ES 427
19.436
ES 436
19.437
ES 437
19.438
ES 438

ANINOINIANIEIUBIANS

Indoor air quality

Fandeunasngay

Environment and Energy
weluladfimngaufiedanisminennsluaniulsznaunis
Appropriate Technology and Resources Development
Anulaendouaznislesiugtideluaniulseneunis
Safety and Accident Prevention
HaymAwandenudnnniig

World Wide Environmental Problems
Finendmiunuindmnssudandey

Biology for Environmental Engineering
nMsszUIseINAlugaUUTENBUNT

Workplace ventilation

Sennssudundeudey

Introduction to Environmental Engineering

wniivesi

Water Chemistry

welulaBavenniienswmudadu

Clean technology for sustainable development
WUUaseAdamanid MU uLafivnenmd ead
Introduction for Air Pollution Modeling
fvivendeuwindon

Environmental Toxicology
N1INTIVADULATATUANLATYNIUFLS

Measure and Control of Noise Pollution
N15UTEIUNANTZNUAULAN YO INFLAZLEDS

Air and Noise Pollution Impact Assessment
\ssgemansaanndoudmiuininermany

Environmental Economics for Scientist

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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2.3.2) 399NN1SIANISNSNYINTSITUVIRLAZRILINABY 9 BLI8AR

18.266
ES 266
19.267

ES 267

19.268
ES 268

19.276
ES 276
19.338
ES 338
18.356
ES 356
18.366
ES 366
19.367
ES 367
19.368
ES 368
1W).376
ES 376
W.377
ES 377
19.378
ES 378
19.386
ES 386
19.387
ES 387

Aundeunaznsimu by

Environment and Sustainable Development
MswlannuvnERNLTikaE A MEE TN
dmsunslinTzinsdnden

Map and Aerial Photograph Interpretation for
Environmental Analysis
suifeuituazinadialunsivinduasnsunudandes
Methods and TechniquESof Environmental Quality
Protection and Planning

Usgns ninens uwasdandey

Population Resources and Environment
Haymasadauuiinnnii

World Wide Environmental Problems
nMsvieaiiendaiiin

Eco-Tourism

nsthldnelulszina

Internal Forestry
sruvasauwansgiiansdmiutindandon
Geographic Information Systems for Environmentalist
TnAinedniviuazniseysny

Wildlife Ecology and Conservation
nsUszEIduUS uaznisldusululasanisimun
Public Relations and Participation in Development Projects
VGV IGRRHITGEIRGR

Cultural and Urban Landscape
miuuim']mﬁﬂLLamﬁauLLazmﬁmﬂ’lﬁﬁaaﬁu
Integrated Environmental and Local Management
weluladmsdsradoyamadaindon

Survey Technology of Environment Data

STUMYUTWUDIAUAINSUNITIATIEANSWYINTAILINA DI

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (2-3-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

Introduction to Remote Sensing for Environmental Resources Analysis

20



18.438  iasugmanidaunndondmiuininenmany 3 (3-0-6)
ES 438 Environmental Economics for Scientist
18.456  AVBLUNITUNT LaznN1IANAISUDUY 3 (3-0-6)
ES 456 Carbon Emission and Carbon Trading
28.466  mMseyIntuarianINeNTveilmeia 3 (3-0-6)
ES 466 Conservation and Development of Coastal Resources
10867 mspydnuasiaLInINenTUaR 3 (3-0-6)
ES 467 Conservation and Development of Water Resources
79.468  N1TOUINYUIANNNTITUYIA 3 (3-0-6)
ES 468 Conservation of Natural Heritage
19.469  NIBUSNHUIANCIAUGTTY 3 (3-0-6)
ES 469 Conservation of Cultural Heritage
10476 MynwnunsEAukazn1snadios 3 (3-0-6)
ES 476 Land Use and Urban Planning
477 szuuasauvAn1aimansiunsianisiends 3 (2-3-0)
ES 477 Geo-Informatics for Disaster Management
20.478  msdanisiuiinneimea 3 (3-0-6)
ES 478 Coastal Zone Management
28479 MSIANITLAaYANTIATIZINAN IR oY 3 (3-0-6)
ES 479 Environmental Management and Environmental Impact Assessement
18.486  nsudMsHazulovIeAwInden 3 (3-0-6)
ES 486 Environmental Administration and Policy

Wil thanudesasulalalimninsesu C (2.00) lusedndwisllil 28.201 7a.202 74.302 78.303

ez 28.401

3) AYUADNLET 919 2 IW0N 6 NUILAR

Y

= A = a I yd‘ a a v ¢ @ a A = (%4 !
UnAnwausadendnenivlanlandegeuluuninedesssuransiduiviaenas lddeunii 6

wdein Nallimnesiuidunfnwnilunaniwisusema wazindnwazidulundngnsdnyivialy

91U 1 wazdud 2 Masage “us” s¥au 100 As 15.100-45. 1560 nTwisAanEs ile

4) nguvUsEauNITalAIAEUIN N3 2 T nen 1 wiledn
78.392  ANSHNANAALNY 1 (litleein3n 180 7lw4)

ES 392  Field Training
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3.1 NSANIANIVINeAansaawIndeutduisnin
PnAnwiuanalv I Nvszassasanuiviluaivnineimiansaawinaouduivnlin azfeedne
18V ANILVBIANVIVIINEANERSALINARY Litaundn 18 wilede laewdanfne) a1ns1e3vNTuay

T Y
=

AIELAY “2”7 BYNNTDY 6 NUIYAR INTIYIVINTUAUAIYLEY “3” DENUBY 6 NUILAN LaLINNTILIVIN

[
Y Y

JUAUMIBLAY “4” 9819UBY 6 UNUIVAR

e lndmsutinAneruananuIvd
sWaRY Fadu wuqein
(UsIENE-UHUR-AnwnleniLe)
18.206 ﬁnﬂ‘iwm%’uﬁugm 3 (3-0-6)
ES 206 Fundamental Ecology
18.266  AwIndeuwasnIRANTISEy 3 (3-0-6)
ES 266 Environment and Sustainable Development
10268 sedouituasmedalunsivinduazinsunndaninden 3 (3-0-6)
ES 268 Methods and Techniques of Environmental Quality
Protection and Planning
18.269  NANNITINUNUNITNAINEN 3 (3-0-6)
ES 269  Principles of Ecological Planning
28.276 U291 NSNeNT wasduanden 3 (3-0-6)
ES 276 Population Resources and Environment
18329 AWINdOURAT AL 3 (3-0-6)
ES 329 Environment and Energy
18338 JymAuandeuuiinuniig 3 (3-0-6)
ES 338 World Wide Environmental Problems
18356 mvieuflendaineg 3 (3-0-6)
ES 356 Eco-Tourism
18.366  misUnldnglulseine 3 (3-0-6)
ES 366 Internal Forestry
19.368  Uneinednivazniseysny 3 (3-0-6)
ES 368 Wildlife Ecology and Conservation
18.376  nisUsEnduuS waznisidiuniululasinisiau 3 (3-0-6)

ES 376 Public Relations and Participation in Development Projects
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W37
ES 377
198.378
ES 378
19.387
ES 387
19.467
ES 467
18.466
ES 466
19.468
ES 468
18.469
ES 469
19.476
ES 476

$p8NIN

ivimiInussTULAzeY 3 (3-0-6)
Cultural and Urban Landscape

ﬂﬂiyimﬂﬂﬁ?\‘iLL’Jﬂéj@uLLazﬂﬁﬁﬂﬂﬁﬁmau 3 (3-0-6)
Integrated Environmental and Local Management
Mmudadordudmiundiengininensauinden 3 (2-3-4)
Introduction to Remote Sensing for Environmental Resources Analysis
nseusnYLasL SN TUVANN 3 (3-0-6)
Conservation and Development of Water Resources
mseinEuazianmIne NI eilmeta 3 (3-0-6)
Conservation and Development of Coastal Resources
N130UINYUIANNNETIUYA 3 (3-0-6)
Conservation of Natural Heritage

N58YSNYNIANMIIINUETTY 3 (3-0-6)
Conservation of Cultural Heritage

mMsMaukunsifinuwarmsnedailes 3 (3-0-6)

Land Use and Urban Planning

3.2) M3fnweTUayUSy T buauIv I INeman sauIndoy

Unfnwglanladnunaeiveng muvangastuavivineimanidanaey ameinasauly

93 e muteulvselulifidnslasueuuiyan
1. laAsgauladvazaulininii 2.00

2. lgvunziisudutndnwiuiuwal ldesnin 5 nnan1sAnwun

3. AN 3v1AnwIN UM INeIdy 30 ¥I8An  wazIPINUFIUNITINEIMaaTLaL

ANAANEAS 91U 27 MIEAR 52U 57 nUeha

4. 9 AN®IT19AANIZVDIANVIIBINYIAIANSAILINADY TUUBENIT 30 NUILAN LALITADI

goularszAuasasIEIv AN linindn C (2.00) 3w

5. laAnw 3w Ldensas litesnin 6 wleis
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3.1.4 WHUN1SAN®EN

3.1.4.1 Ay enIngArgnswasimalulagdainasy

Unsfined 1

AaSeui 1 niein
15.100 walilnsiunisastianileyn 3
15.104 N15AR 81U LAl UEUDE19TIA T 3
A.218  uAAgRadvMIUINeImanT 1 3
W11 e 1 3
M.161 UHURNSTYINeN 1 1
M.121 1Al 1 3
W.171 UURnsedl 1 1
M.135 FaAndild 3
m.185 UftRnsilEndvily 1
ERH 21
AaFeui 2 niein
15.101 Tan, ondeu wazlve 3
15.105 Vinwgn1sdeansmeniudangy 3
15.155 AdRNUgIL 3
A.209 Lma@é’auazammiLﬁTmauﬁuéLﬁmé’u 3
M.112 F33nen 2 3
WM.162 UHURNITYINEN 2 1
M.122 1afl 2 3
Wm.172 YURnsied 2 1
59U 20
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Yns@nwn 2

mMAseud 1 nu8in
15.102 YinweAInn19dIny 3
15.103 TInunudiy 3
U5.106 AVIUANASISATIALAZNNTAENS 3
AL.207 LATIBUNSY 3
Mv.201 92%3ImNeN 3
198.201 WAINeN 3
18.202 sufeUiEiTuarNs U8RI INEEER SRR S ey 2
3721 20
AASeuT 2 WL
AX.226 LATIATIZALTIUT U 3
%.282 Al 3
nv.284 U{URN15T 1AL 1
18.211 %mmamféunmé’amﬁugm 3
@9.296 mmé’ﬁﬂqmﬁaa}mﬂismﬁmﬁmms 1 3
0o Ivdnevialy dawud 2 3
XX XXX U A8N 1 391 3
3721 19
Ynsdnwil 3
MASeud 1 R
28.301 msUszgndldadlunuiuinemanidandes 3
18.302 mamuqmLLazmsﬂaqﬁ’uuaﬂw%amé’am 3
18.311 waNwneeINIALasLEeS 3
20,312 MsIATERLaTEsd M UIMNTSAIAg 3
78314 nsUszdiunudsmndaundey 3
78.391 Useidiudlywmnsdanandey 1
XX XXX 398N 1 390 3
591 19
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AAGEUR 2 VeIt
M.301 N1sUsENOUNSAWINEIAEnTasnAlLlAE 3
10303 inelulaBfturanmuandeuainuadiy 3
18.304 aluladnfiansaumeiionisinnisdanden 3
18.313 naluladnsemueudsfna vezyarles 3
X0 AYUFBNET 1 3 3
0O0K AP NADN 1 3% 3
33 18
AAggSeu
18.392 msilnneauy (lisndn 180 ) 1
53 1
Unsfnwdl 4
AAGeud 1 ivetihid
28.401 wadiamsUszifiunansznudsindon 3
18412 wielulagnmsdanisuagmuguuafivnia 3
79.413  wAluladnsmuANYeuFsdunTIg AN INERAIMNTTY 3
79.491 1AuiiLAY 1
33 10
AT 2 vetdhl)
28.402 ngvaneAsnden 3
19.416 walulagnisauauLaiuneINa 3
XX XK JVNABAET 1 397 3
53 9
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3.1.4.2 3Y1NNISIANISNSNYINTSITUBRLAZFILINADY

Unsfined 1

MASoud 1 nuein
15.100 walilnsiunisastianileyn 3
A.218  wpaRaadInsUINgImans 1 3
15.104 N3N 91U LAzEUDEITITUY IR 3
w111 ¥ 1 3
M.161 UHURNSTYINeN 1 1
M.121 1Adl 1 3
W.171 UURnsedl 1 1
W.135 Fandly 3
m.185 UftRnsilEndvily 1
3721 21
ASeuT 2 YVehl
15.101 lan, o1L%eu wazlne 3
15.155 aﬁﬁﬁugm 3
A.209  UABATALAYANNITTIDUNUS 3
15.105 Vinwgn1sdeaseen1usingy 3
W.112 FVInen 2 3
WM.162 UHURNITYINEN 2 1
M.122 1Al 2 3
Wm.172 YURnsied 2 1
391 20
Ynsanwii 2
MASeud 1 w8
15.102 YinweAInN19dIny 3
15.103 TInfunudiy 3
U5.106 AVIUANASISATIALALNNTHENS 3
AX.207 BANLANBUNTE 3
19.201 WNAINeN 3
18.202 sudeUiEisunarMsluTIB U INErER S AL Ina oL 2
3721 17
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Yns@nwn 2

MAseud 2 nu8in
AL.226 LATILASIZALTIUIUEY 3
%.282 WAl 3
nv.284 U{URN15T 1AL 1
28.251 Aundeunazinaing1inia 3
#9.296 mmé’qﬂquﬁaqmﬂizmﬁmﬁmmﬁ 1 3
oo AAnwlY dwdl 2 3
XX XXX 3gaen 1 37 3
3721 19
YmsAnwd 3
MASeud 1 nuILA
28.301 msUszgndldadflunuiuinemanidundes 3
18.302 mimUﬂmLLazmiﬁaaﬁ’uuaﬁwéamé’am 3
78314 nsUszdiumudsmndandey 3
29.352 Aandouuariieine nea tinses uazvoilmea 3
18.353 MRS AN ouTDIRY 3
78.354 Awndeuuasdiainantilsl 3
18.391 Uszidulgmniadaundon 1
3721 19
MASeud 2 R
W.301 M1sUsERBUNMSMWINEImanswazinalulad 3
18.304 wAluladnliansaumeiionisinnisdainden 3
10303 inelulaBiiuanimuandenanuadi 3
18.351 AsdRnnsasundeusies 3
18.355 NANNIFIANISNSNENISISUTRRL By 3
oo Adaduiden 1 3mannguiviimeluladasuandon 3
3721 18
AgaTou
12.392 msilnaeawny (ldsnd 180 wa) 1
3721 1
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Ynsdnwil 4
mMAseud 1 nu8in
28.401 wiadamsUszdiunanssnuaauindey 3
18.491 lAseudiiey 1
XX XXX AN 1 391 3
XX XXX 3gwaen 1 390 3
57U 10
Ao 2 nuein
18.402 ﬂgwma?ﬁumé’am 3
78.451 9710F mnﬂ%smwmaquﬁmmﬁ LaznISIANISAYNUR 3
XX XXX 3ULANLES 1 390 3
XX XXX ¥aeN 1 %7 3
574 12

3.1.5 A195UTYI18UN
Jwrdnwnialy daudi 1
15.100  walilpsAunisasionn ey 3 (3-0-6)
TU100  Civic Engagement

Ugniladmdniin unum wazmihiinusuiinveuvesmaiduaindniidvesdsmilugugnaiedan
AIUNTTUIUNITUAINUAIETT 19U N5UTTENE N1seAusiensdAnwiniee guiuludu lnedndnwazdes
JarlATINITTUTIA Lﬁ@iﬁlﬁmmﬁuﬁ viiaAnn1siasunas Tuuseiudiaula

Instillation of social conscience and awareness of one’s role and duties as a good global
citizen. This is done through a variety of methods such as lectures, discussion of various case
studies and field study outings. Students are required to organise a campaign to raise awareness

or bring about change in an area of their interest.

¥5.101  lan ondeu waglne 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

AnwUsngmsalfidrdueslan endouuaring lulifiniansiles iasugia dseuiausssu Tng
T¥nsouuudn nqud uwazsadovidonsdaumand iuniseduseuazendiogisanunisaivioyanai
5unrwaula WeliAnuumestemiunannvanswazidlanududeuiiduiussuian fiadinaina

(GLOBAL MINDSET) @11150v1918n5aumnuidawmuwazilnlanyicdludlini19v193u
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Study of significant phenomena around the world, in the ASEAN region and in Thailand in
terms of their political, economic and sociocultural dimensions. This is done through approaches,
theories and principles of social science research via discussion and raising examples of situations
or people of interest. The purpose of this is to create a perspective of diversity, to understand
the complexity of global interrelationships, to build a global mindset and to be able to challenge

old paradigms and open up a new, broader worldview.

15.109 winnssuiunseuIUAALUTENBUNTS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset
msUssduanudesuaznisaislonidl miﬁmLLazmi?NLLNuLLuur;:IUizﬂaUﬂﬁ nsanaula
uazMsmLNgsia Msdeansidegsfauaznisainausagilaogisdivszansnm msaianuesitedee
Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business communication
for delivering concept or initiative in an efficient, effective and compelling manner. Social shared

value creation.

VAN WANENT

15.102  Minwstianisdany 3 (3-0-6)
TU102  Social Life Skills

vinwrddyzdeliusrauamnudifauarliinludsauegadugy semsiauiamiuannss
MsdanNIseIATER Nsas1eAILTuAmIIeNTIe) mwﬁﬂﬁmmmLLazmiﬂ%‘uﬁaLﬁ@LN%igﬁ’UﬁigWMNﬁW
30l0 ensual wardean niadhlannununevesguniemans nsldsulszaunisaivazanueuly
aruduiussewiedausiuayed Tuausieg seimdad aued Aadzmsuans wazanilnenssy

Holistic health care, addressing the physical ,emotional ,social ,and spiritual needs ,which
is considered. Important skills for success in leading a happy life in society. Students learn to
develop their ability in physical health care to manage stress, build emotional security, understand
themselves and adapt to psychological, emotional and social problems. Students also learn to

understand the meaning of aesthetics, experiencing and appreciating the relationship between art

and humanity in different fields, namely visual arts, music, performing arts and architecture
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15.108 MIWAUILAZIANITAULDS 3 (3-0-6)
TU108 Self-Development and Management
Ms¥an1suaznsUUE AUTR LS Ine devinunansr I N MaNBLaLIES AT NSHALY
VINYeNRIALLAZAINAA1AN19015H] N1TIUTIRULBILAZNITINUNUBUIAR NTHMUINTIUIAaOATIN
wayMsogdmiugBussnaguazia wdsiunas iy
Coping with and adaptation to university life. Development of social skill and emotional

intelligence. Self understanding and planning for the future. Personality and social etiquette.

Learning to live harmoniously and respectfully with others and the society.

PUIAINLFARSTUADNANERS

15.103  FAnfuanudeby 3 (3-0-6)
TU103 Life and Sustainability

MsffiuTInegarinriufunisivdsuulasvedan Whlaauduiusseninanadn vessssuwd
UYwe LATATINGS faAauandonasadna nislindeny iwsugia denulunnudaudauaznsuusasy
paonILBIARNLMTIe mansasnnden Mhlugnmsuulaeidtingaudaiu

This course provides an introduction to the importance of life-cycle systems perspectives
in understanding major challenges and solutions to achieving more sustainable societies in this
changing world. Students will learn about the relationship between mankind and the environment
in the context of energy and resource use, consumption and development, and environmental
constraints.Furthermore, an examination of social conflict and change from the life-cycle
perspective will be used to develop an understanding of potential solution pathways for

sustainable lifestyle modifications.

15.107 vinwehdviadunsunleym 3 (3-0-6)
TU107 Digital Skill and Problem Solving
finwrnsaodaduaniiionisuidyinagnisiaulentalmidiudenunaziasugia
anuansaludumuarnisdiansaumeldesaiuszdniain nsuszdiuanudndelevesasaumnd
nsndunseauardnnisansaumeegraduszuu nslduazasseorussadnuadva nsdearseeulatosad
DTN
Basic computational thinking skill for solving problems and developing new social and
economic opportunities. Efficient access and search for information. Information reliability
evaluation. Filtering and managing information systematically. Ethical digital usage and professional

online communication.
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WAIANY
15.050  WAILYINYENNAIWIDINGY 3 (3-0-6)
TUO50  English Skill Development (bivuniaein)
Anvinuznrsingulussdudosiu Wi nsils nawn n1se n1dou Beysanms dewdy
fugrilunasiauiinugnwdnguasdusdoly
Practice basic skills for listening, speaking, reading, and writing in English through an

integrated method. Students will acquire a basis to continue to study English at a higher level.

15.104  N19AR 81U LazlTaud 19Tl 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

ﬂ’wmﬁﬂwmiﬁﬂaéwﬁ%mmaunmr;humi@?qﬁwmu ATIATIER NITEUATIZH Lazn1sUTeIliu
A Wauwinugniseruileduaszddny Wlagasjimng iruef auufgiu wingruaduayu msldngua
fihlugdeasuvesnudou Wamwinwensdeunansmnudndiueddimarauaznisifeudaivms 33
fhevenauAn uazidenlosfeyainiugtuesvesmuies swiEunsnddmdnguasdeyaunldlunis
asvassrnulsulaegidiuszansnm

Development of critical thinking through questioning, analytical, synthetic and evaluation
skills. Students learn how to read without necessarily accepting all the information presented in
the text, but rather consider the content in depth, taking into account the objectives, perspectives,
assumptions, bias and supporting evidence, as well as logic or strategies leading to the author’s

conclusion. The purpose is to apply these methods to students’ own persuasive writing based on

information researched from various sources, using effective presentation techniques.

15.105  YiNYgNISAAIIAIBNIYIBINGY 3 (3-0-6)
TU105 Communication Skills in English

Waluinwen1sile wa 810 wazl@eguniwidengulaeywduninuaiuisalunisaunuiiive
wanasumuAniy wagn13e1u Wevihaudilallonignnisludansanes AN eadesivividnges
v =
UnNANY

Development of English listening, speaking, reading and writing skills, focusing on the
ability to hold a conversation in exchanging opinions, as well as reading comprehension of

academic texts from various disciplines related to students’ field of study.
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15.106  ANARASNETIARAYNSHDaNS 3 (3-0-6)
TU106  Creativity and Communication

nsEUILNSAREENasNassd TnefinsAnldinndiduesdusenoudfy waznsdearsainuda
FananaliAnuadugniegnamneaumuuiundany fausssu anmuwindeu vluseduyana 03dns uaz
GG

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

Furdnwnaly douil 2
15.155 aaaﬁugm 3 (3-0-6)
TU155  Elementary Statistics

anwasyninisadd nunmuaifilossaun AUzl MuUsduuasnIsuanuasuesdiius
du Iuny daws uazun@ wmAlAnSTNAI0E19LaLNNTUANLIINBIRIATH N15UTEUIUAT LagNTNAFBU
augagmlﬁ'mﬁuﬁ%a?aﬂizmmmjmLﬁmuazaaqmju N153LAT1ZNAULUTUTIUTILUNN GRS N9
AATIVNTIRnRLazARdURUSITAAULTRREY n1sadeulafiiasaes

To identify the Nature of statistical problems; review of descriptive statistics; probability;
random variables and some probability distributions (binomial, poison and normal) ; elementary

sampling and sampling distributions; estimation and  hypotheses testing for one and two

populations; one-way analysis of variance; simple linear regression and correlation; chi-square test.

aw.296  nwisanguiilogaUsyasAnciving 1 3 (3-0-6)
EL296  English for Academic Purposes 1
FUsAuneu: aauld dv. 172 #ie 15.105

fimunsinwedunisile ya 61y wazidounwidinquiiiegauszasdidaivinng devsnednn
Usgnaumienisasuainy nsldeiens nsussenetuneuwaznszuIunis Mslimduaziuugin ns
a%mammé’uﬁuél,%ﬂLMG;LLazNa LAZNITOBE1EANULALDULAZAIINA
Prerequisite: EL 172 or TU 105

This course focuses on students’ English listening, speaking, reading and writing skills in
English for academic purposes. The course content includes summarizing, giving definitions,
describing processes, giving instructions, explaining cause and effect relationships, and describing

compare and contrast relationships

33



15122 ngvuneludinyusedniu 3 (3-0-6)
TU 122 Law in Everyday Life

dnwngiluvesnguune IugmzﬁlﬂmwuLLNummUizwqamaawwﬂuﬁqmJ wé’ﬂmiﬁuﬁmmaq
1755 (rule of law) AuAasngmanelugusidonlsstundnaussuvesservu audiugiuludes
npmnelenvukaEngIneRsuinaidieslusrueulstrEUln s Fesdidluduvesdns warluduves
il mssziudefivmuaznszuiunsefsssuvesing ndnnsldans vinmslduaznisieungmane Tne
whunsenwannsalfeteiiintussduiinusesi i

To study general aspects of law as correct patterns of human conduct in society. To
equip learners with basic principles of public law (rules of law), and its values which are associated
with citizens” moral core. To provide basic knowledge in public law and private law, involving the

issues of rights and duties, dispute settlement, Thai Justice procedures, the usage and

interpretation of law principles, with an emphasis on case studies in our daily lives.

15.124  FIAUNULATEENA 3 (3-0-6)
TU 124 Society and Economy

a

LUINNISANYILATNITIATITREIAY waziasegiatugiuenivndidunis@nwinieiiu
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denummans udnhgmAnneiiiannmsvesdsauuasiasugiaiiintulunmnirsweddanuazvesussimna
e Tnehiliiuidvinavesiausssuazaniuiddessuudinuasugia

To provide guidelines for the study and analysis of society and economy. To analyze
social and economic evolution in Thailand and worldwide. To emphasize the influence of culture

and institutions on the social and economic system.

09,125  mnuinluifeaiuendeu 3 (3-0-6)
AS 125 Introduction to ASEAN

UseSavasnisnons wasdlmunevesendeunasnauainsadiudann nsiles nsunases
LATHENY TRUGTTY m’mﬁmmzm’mL%@Lﬁaﬂéfusuawsmmi’mqﬁLﬂuam%ﬂmL%u

An Introduction the history and the aims of the establishment of ASEAN community. It
includes the overview of ASEAN countries in social, political, economic, cultural and ideological

aspects.
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ANUFIUMN AN AEASUAzANRAENT

W.111 F\ne 1 3 (3-0-6)
SC111  Biology 1

¥
A v v 6

T ndowuresdnd Tassaisuagnszuiumehauiionshsdnesdnidaudseiuluiana
\wad oo ofury svuu duseduiin lassadrauasndifivesnsaiarddnlunisdenendnvaenig
WUgNTTU N13IRTMUNERT NsiaTgAulanazinnuins n1sduiug weinssy 3Tauins uasinined
RN (b

Fundamental biological concepts of animals, structures and basic metabolic processes of
animal at molecular, cell, tissue, organ, system, and individual levels, structures and functions of

nucleic acids in genetic inheritance, animal classifications, growth and development, reproduction,

behavior, evolution, and ecology of animals.

W.112  Fe 2 3 (3-0-6)
SC112  Biology 2
Fnenteduvecity Tnswadne @359me0 wavsssuvRvesiiy nduadoulmnasnsruaums
vhamudesiufionishsedin  msdnsuuniis nishuiug Tiaums weelinivevesiiy
Fundamental biological concepts of plants, structures, physiological and natural aspects

of plants, energetic and basic metabolic processes for life, plant classifications, reproduction,

evolution, and plant ecology.

w121 adl 1 3 (3-0-6)
SC121  Chemistry 1

Tnssa¥seznon l@vAraudy n15dn3eedidnasou Bildnnseulsuenan nsuifednauy
wilwdnlni YSunaduius Sevardadiusigluaisuszneu ussall anmliihau Wuszleosu fiusla
Vaud 1as9a3edida Useaauans nguiusziiaud sUsiliana audivessnsivuniniasinsud
Fu dunssanmdidnnseu nguosuiagauai masiufa wianay veanad wsad awmdersenindluana
Wusglalasiau unugiinnia anududu autRneadinfin veudauundn veauwledugu wadwiiey
gauniail ANeu nsaneleundinualuieu auseudung Uisenganiuieun Ujisenmeninuieu
ﬂgmﬂqm%‘wamam% ﬂasuafllﬁaﬁ Atomic  structure, Quantum numbers, Electron
configuration, Valence electron, Electromagnetic radiation, Stoichiometry, Percent composition,
Chemical Bonds, Electronegativity, lonic bond, Covalent bond, Lewis structure, Formal charge,
VSEPR theory, Molecular geometry, Properties of representative and transition elements, Electron

affinity, Ideal gas law, Gas constant, Gas mixture, Liquids and solutions, Intermolecular forces,
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Hydrogen bond, Phase diagram, Concentration units, Colligative properties, Crystalline and
amorphous structures, Unit cell, Thermochemistry, Heat, Heat transfer, Specific heat, Endothermic

reactions, Exothermic reactions, Thermodynamic law, Hess’s law.

M.122  1Afl 2 3 (3-0-6)
SC122  Chemistry 2
JdaRunieu : wednw m. 121

JauNaMAn aun1sNYERTT AAaisn1 SuduvesUfAten aunisngsnsiluguuiiug edsdin
winurefuiud asdsiuns augaindl Arnsfiauna MaNYEIABYABTIE NTA-A1Y AINLIIVBINTALAL
fne ArAsTiaNnansaazang e navestlessusin mslninsnnsa-me ansazanetlies wdilvih aunis
3nend uwuntmgadliin Andlifiunsgiu wunned widunid arsusznevlalnsaiven nssude
maﬂssnau@uw%éﬁﬁmjﬁaﬁ%’u Uffsend1AgyveasUsenaudunsd Usslevdiasadudfyves
a13UsENaudun3Igd
Prerequisite: Have taken SC121

Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-life,
Activated energy, Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle, Acids and
bases, Acid ionization constant, Base ionization constant, pH, Common ion effect, Acid-base
titration, Buffer solution, Electrochemistry, Redox reactions, Cell diagram, Standard electrode
potential, Battery, Organic chemistry, Hydrocarbons, Nomenclature, Organic compounds with
functional groups, Important reactions of organic compounds, Uses and importance of organic

compounds.

w135 Wandvialy 3 (3-0-6)
SC135  General Physics
annIINeTAnduasn1sUseynd WenAseuAquIItena namans vedlna aavwamans

s

mydunazadu Iriihuazudman pduudmdnlii Heumans wazildndgalnl
Principles of physics and applications; the subject covers topics in mechanics, fluids,
thermodynamics, Vibration and waves, electricity and magnetism, electromagnetic waves, optics

and modern physics.
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W.161  UURNSTIINe 1
SC161  Biology Laboratory 1
IdsAuneu : wefny) visefnwInTendu m.111
U URANSIESuANNINImge] i m. 111
Prerequisite : Have taken SC111 or currently taking SC111
Experiments related to the contents in SC111
M.162  UURNISTIINEN 2
SC162  Biology Laboratory 2
IdeAuneY : LABANYY NIBANYINTONAU M.112
U UANSIERUuANNIN M8 m.112
Prerequisite : Have taken SC112 or currently taking SC112

Experiments related to the contents in SC112

w171 U{UREnsedl 1
SC171  Chemistry Laboratory 1
wnTIRUneY : eAnwIvseAnyINTaNiU m.121
U UANsiEsuANNiNImgeivy m.121
Prerequisite : Have taken SC121 or taking SC121 in the same semester

Experiments related to the contents in SC121

W.172  UURNsedl 2
SC172  Chemistry Laboratory 2
ItaRuneu : lmefiny) visefinwimIauiu m.122
U UANsEtuANNNImgu v m.122
Prerequisite : have taken SC122 or taking SC122 in the same semester

Experiments related to the contents in SC122

m.185  UfTRnsuEnaly

SC185  General Physics Laboratory

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

NANNIINAENduarn1sUsTENd WanmAsauAguiateanIe namans vedlua guunamans

msdunavadu iuazwivin Aduwivdniiih dimumans wagildndealy

U
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Principles of physics and applications; the subject covers topics in mechanics, fluids,
thermodynamics, vibrations and waves, electricity and magnetism, electromagnetic waves, optics

and modern physics.

A.218  upaRdadmIUIeImans 1 3 (3-0-6)
MA218 Calculus for Science 1

a a

flauazAusatowwesilaidy eytusvesilnduivadauasiliidueife nganld  euiuslag

% [

UTg18 auWusduduas n15UTegnAv890uyWus wad1ufisayiusuasnisussyna

9

[

Ufeuius Usiushidndae wellavesnsmusiug Usiusdrdawauaznisussendlumasviadia
AUNIUOTIUA

'
YV 0 W =

e : WidumheRalignmaadnyvseasuld a.111 vise A.211 vio A.216 w3s AU.101

Limits and continuity of functions, derivatives of algebraic functions and transcendental
functions, the chain rule, derivative of implicit functions, higher order derivatives, applications of
derivative, differential and its applications, antiderivatives, indefinite integrals, techniques of
integration, definite integral and geometric applications of integral, infinite series.

Note: There is no credit for students who are currently taking or have earned credits of MA111 or

MA211 or MA216 or AM101

A.209  whadauarvaunaidsoytusidosiy 3 (3-0-6)
MA209 Calculus and Elementary Differential Equations
FwdeRunien : @euls A.218
adauazanudeiomesiliitunatsdus syiusdesuazaumineniasvadn syiusdes

v v v

Fusugs eyiusdoslaeUiens nngnld wasadeyiusTiumaznsUszend Ageandusing Amandusing
yasilafduansfutsiaznsUssgnd aunndseyius sufunilarsuduans Bnsmwaeasnalaay
vhluazraagianzresaunsdseyiusuarmsussgndld funuudiaosdinenmans uming waias
VRITLUVAUNTTUAU ARINE NWBTANIE SeUTauMIeyiuswasn1sUszend
vanew : lidumbedeliiiiddnuvioasuld a.219
Prerequisite : Have earned credits of MA218

Limits and continuity of functions of several variables, partial derivatives and the
interpretation in geometry, higher order partial derivatives, implicit partial differentiation, the chain
rule, total differentials and its applications, maxima and minima of functions of two variables and
its applications, first and second order differential equations, method for determining general

solutions and particular solution of differential equations and the application in modeling of
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scientific problems, matrices, solution of system of linear equations, eigenvalues, eigenvectors,
systems of differential equations and its applications.

Note : There is no credit for students who are currently taking or have earned credits of MA219

M.301  AsUsEneuNIIANeImanslazalulad 3 (3-0-6)
SC301  Entrepreneurships in Science and Technology
wnAnnsduguszneuns ssdUszneuveINLgsAY FBnsiugsiaviotmungsialusl nsdnw
Aadulula mmfﬁaﬁwﬁmﬁumiL'EuLLazmsamu N139870 NTHEN NITUIMITNTNGINTUYRE N3
Joviusugsia uazdinnsfnwgaiuuenanui
Concepts of entrepreneurship, structures of business plans, starting up or developing

business, feasibility study, basic knowledge on finance and investment, marketing, production,

human resource management and developing a business plan. and field studies .

vsauluanan

78.201  HAINe 3 (2-3-4)
ES 201 Ecology
FU9AUNBY  WPEAN®Y 19,112

(Lidumhefialig@nw 18.206)

'
a a [ (% v

Tnssadanazuinfivesszuudnesssuwd wWunidnifeafud ‘viagj 29 INTV DIFAITUATNANY
sfaislgemsuazangloomsiiiansnyuideulusedunag 90830 madsuwdasaunalussuy
fA 3nSnaretdnndourenisniiiresdint NsUsufivesddidinrenisdsuslawedduindey
naentATaIn1svesddidin uasiiielviaenndastunguiidnwainanmeaiduaivlusssund Taed
miﬁﬂwmﬂmuaﬂamuﬁ
Prerequisite : Have earned credits of SC 112
(Not counted for student have earned credits of ES 206)

The structure and functions of the natural ecosystem, with particular emphasis on the
habitat, matter and energy cycle, food chain and food web that circulate in various levels of life.
The alterations of the balance of the ecosystem, environmental influences upon the stability of

the community, adaptations of living organisms to the changes of the environment, throughout the

evolution of life and field trip.
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10.202  sufuitifouarnndeunsaumnuinemansasndon 2 (2-0-4)
ES202  Research Methodology and Academic Writing for Environmental Science
msUszgndldssidouiTmainermaniuaznisdavisenuidivinisiiienisideniadiiu
Anerenansaannden Tnouiuludiuresnimuniuisiunssy nMassauufsi Taguszasd 3¥n1s n1s
791500N8 JUKUUYRINTTINEWUATNITINDY kALATIEIUTINVONITY
Application of scientific methodology and academic writing for environmental science

researches, focusing on the creation of literature review, hypothesis, objective, method, discussion,

citation and reference and the ethics of researcher.

19.211 ‘iwmmam%éunmé’amﬁugm 3 (3-0-6)
ES211  Fundamentals of Environmental Science
JaRuneu : lefny m.112

fugruiinemanidanandon fdnsdassdind wisnu wagnansenuanUssensuyusii
AEAIUNAINYANENIFININYDITEUUTLIANIIETTUYA iauﬁgQ'izUUﬁLmﬁwwéa%Wﬁu N3YYI1UAIVDY
e wafiy msdsunvasaningiionnialan vezyadesuazvesdedunsne ﬂaqwﬁmﬂ%uazﬁwﬁ
n3nenssIImALardswIndenvedlan InsAnuigaiuuenanud
Prerequisite: Have taken SC112

Fundamentals of environmental science, biogeochemical cycles, energy and human
population impact on natural ecosystems biodiversity, including man-made ecosystems, urban
sprawling, pollution, global climate change, solid waste and hazardous waste. Strategies for the use

and restoration of the earth’s environment and natural resources. Field study are conducted.

18.251  Awnedounazineventiin 3 (2-3-4)
ES 251  Aquatic Ecology and Environment
JyrTeRuneu : @auleivn 1a.201

a

STUURNAIMET FURA0Y kazuafwuad1dn Neszuvindatazinlva Tuaniwniesssuvdnay
Nuywdas19u IneludunaunseuIuNITNINIEAIN AL LaETININ NEaRAIUANAUNUSUBY
P Ao YY) ) A aAada % P ¢ Y]
ANINLINABUNTADNITUSUAILALAITNTLINEAIVDIAINTIATUUET N5 ETUTE oTUBALAITHAIUN
NINYINTFITUVIAAI 9 TIWNWANTENUALINGOUIINNTHAUI NTldeszuvTnAIng1dda dnsfnwe
SUUDNADIUT
Prerequisite: Have taken ES 201

Environment and pollution of aquatic ecosystem in both standing water and running

water within the natural and man-made systems with particular emphasis on physical, chemical
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and biological properties. This includes the environmental relationship, adaptation and distribution
of flora and fauna, the utilization and development of such resources, and the environmental

impact from water resource developments with field trip visit.

2301 msussgndldadilunuiuineimansdanades 3 (2-3-4)
ES 301 Application and Implementation of Statistics for Environmental Science

FudsAunau : @aulaivi 18.201

[
aad

nsUsegndldadfnugiulunudiuinermansdaunndon Headfidomesnm n1slnseiids
WIBULieU N15IATIZRAMUELTLS S089E0NUI0NNUANUIEAIDEIN N1TINUNUNITNARBS
Prerequisite : Have earned credits of ES201

Application of statistics for environmental science related topics; including descriptive

statistics, comparison, relationship, sampling technique and design of the experiment.

78.302 mimwjmLLazﬂﬁiﬂaaﬁumaﬁwéﬂLLmﬁau 3 (3-0-6)
ES 302 Control and Prevention for Environmental Pollution
FUsRUneu : @oaulaivn 98.201 w30 18.211

13y Jesiutaiiy kagn1susnIsianisunasiiidauaivaingnainnssy inynsnIsy
wazanIUUTZNOUNIT NITLNINIZANYVDINAANT ﬂﬁﬂLLMéﬂﬁﬂLﬁﬂé?ﬂLLaﬂﬁam 6w fiu 1h ane
Prerequisite : Have earned credits of ES201 or ES211

Study on control and environmental pollution prevention measures, management of

pollution sources from industries, agriculture activities, and work places. Study of pollutant

distribution from source to environment in soil, water and air systems.

10303 weluladiluyanmuandouanuaiiy 3 (3-0-6)

ES 303  Environmental remediation technology from pollution

TaAuneu : @aulaivn 28.201 wie 28.211
Jumawndeuiiintuannsvudeuvesasedaieludwndey nansenuiiatunians

a aa = o/ 1

WAXV1IBBNADAIN DN NANTENUARAl TInNonAeagluduindeu walulagnuiuazinalulaglunis

[ '
a

Uripuaivludanndounianionm il wazmsdinim madenldnaluladluyfivanzantuuaivi
Uuidouludsuandon
Prerequisite : Have earned credits of ES201 or ES211

Environmental problems caused by contamination of substances in the environment.

Direct and indirect impacts on the environment. Impact on living organisms in the environment.
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Restoration and environmental pollution treatment technologies in the physical, chemical and
biological processes. Selection of appropriate remediation technologies for environmental

pollutants.

10304 walulaBgiiansaumaiionisinnisaaunndes 3 (2-3-6)
ES 304  Geo-information Technology for Environmental Management
yquifugruduneluladgiansauna savlssuuasaumagimans ssuufmuamumisuy
flan STumeuds uasuwuiifueiesfiedinneiifionsUsegndliduinermansuasmaluladfuandon
LazMITANINENGINTEIINNA TnsAnwigeuLenanud
A fundamental theoretical of geo-information technology, including geographic
information systems (GIS), global positioning systems (GPS), remote sensing and maps as an
analysis tools for science and environmental technology and natural resources management

applications. Field study are conducted.

798.311 maﬁwwmmmmmﬁm 3 (2-3—4)
ES 311 Air and Noise Pollution

JrTeRunau : @aulaivi .122, 1135 wag 1a.201

'
a

AnwInguiautaiivoINIALastaNeIBEse SIuTwRaIi L lauasdnvusIoINaNIENUNTHE
uywdlardunndon AaoAIUNgMINYLaLINATEILTLALITRY Tnensinuniivensussengluios uaz n1s
UjtRnsluanmaunden
Prerequisite : Have earned credits of SC122, SC135 and ES201

Study of air pollution and noise pollution theory. Include sources and characteristics of

impacts on humans and the environment. The relevant laws and standards. The study included

both lectures and environmental practices.

10312 mMylensiihuasidedmivimnssaduinden 3 (2-3-4)
ES 312 Water and Waste Water Analysis for Environmental Engineering
FwdeRunieu : @auldiy A, 226
nEnnIsLazmATANIIATITlATIsiaun mYeshuazddensfosuiiRnng dannadiy
menn il uagdanm Addunessulunimsaienest sufniseuuasuanaiigndes dnsdnwg

UUDNANIUT
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Prerequisite : Have earned credits of CM226
Principles and standardized biological chemical physical techniques of water and waste
water treatment in laboratory understanding and proper interpretation of the analysis and field

trip.

10313 waluladmsmuaudsfina vezyanes 3 (2-3-4)
ES 313 Technology of Solid Waste and Excreta Management
Fwdeduneu : aeuldivn 18.201 v3e 1a.211

daymimsdanisves waadde vie uaznudnuuzvesdeufne wazyares ﬁqmﬂsqmu Wy
gnamnssy Anwidumeunisdanisyares dudnisdide mafusausie msdaifu nisuuds wagnis
f1dn naonaumeluladnmsmunuiiioanUiinu msthvesznduanldusslevinmsmdnuey n1snauwuns
Jansves fmsfnwignuuenaniud
Prerequisite : Have earned credits of ES201 or ES211

Problems in solid waste management, sources, types and properties of solid waste from

both community and industry. Study of solid waste management and technology in planning,

collection, transportation, treatment, recycling, and disposal including site visit.

18.314  MsUsEiuANULERsEaInaey 3 (3-0-6)
ES 314 Environmental risk assessment

A9INNAIINYRIAINNESS N1358YaNTRBTUATIMaEATTTIR Wunenislasuansiveasnis
° a al Yo a a a A = a o [ )
ﬂ?ﬂ?ﬂJ‘UiﬂJ’]mVIVLWTU N5USELNUANULALALTIUIUI LA NSIUIBULNEU {Jf\]%ﬁuaqmmhl,l,uuau N1339MNTT
ANLLEYY

Risk definition, hazard identification and hazard index, route of exposure and dose

calculations, quantitative and comparative risk evaluation, uncertainty factors, risk management.

1351 msdansAandouiles 3 (3-0-6)
ES 351 Urban Environment Management
FwdeRunieu : aauldiy 9a.201

dneiveudios masstugiuvesiyed lassaiuavesdusznourendies Unumuasyssinnues
dles anmuandeuvnenienin nsliuselviiidu anmasusia dieu uagiamusssy nsiaudlouay
weluladdmsudes nsiassilyviuasnansenudessuuinmdewaziindoundod wuinianig

UImsiazdanisdainaeuiles dnsnwinauuenaniuin
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Prerequisite : Have earned credits of ES201

Urban ecology Human settlements Structure and composition of the city Role and type
of city Physical environment Land Use, Economic, Social and Cultural, Urban development and
technology for the city. Analysis of problems and impacts on urban ecosystems and urban

environment. Urban environmental Management and field trip.

18352 Aqwnndouuaziniven neia uintes waveneilimea 3 (2-3-4)
ES 352 Ecology and Environment of Marine Estuarine and Coastal Zone

FudsAunay : @aulaivi 78.201

aa 0

STUUTNAYDITEUUNZLA UINT08 wazvulmela TaeltunanAmNUduN LS dN T NLINA UMD

'
a1 a aaa

mafueg MIUTui wagnsnszanefvesdnilavity nmzuafivuasnansznufirodeddinluszuusingg
naenunslduseloviarnninensuardunnden Jeegluunougu wadeu lasAnwiananinaislu
Uszindlve suuvasszuuinainemesa tintes waseiiomea ﬁmiﬁﬂmaq’muaﬂamuﬁ
Prerequisite : Have earned credits of ES201

Marine, estuarine and coastal zone ecology and environments including mangrove forests,
seagrass beds, coral reefs, beach and mud flats are clarified. The influence of coastal environments
on adaptation and distribution of flora and fauna is also included. In addition, human impact and
utilization of resources and environment as well as pollution of the coastal areas both in tropical
and temperate regions are discussed. In some cases, example in Thailand is evaluated. Field trip

excursion is necessary for additional experience.

18.353  InenransaannaouTesiiu 3 (2-3-4)
ES 353  Soil Environmental Science

JrTeRuneu : @auleivn m.122

a

AuaNTAMiAnduaziafivesiu esdusyneuniiidvdronnugauanysaivesiuntivesdsdidin
Tufu Tndnsvesansduvidduavemsvesity Insfnwigauuenanud
Prerequisite : Have earned credits of SC 122

The physical and chemical properties of soil, factors influencing the soil fertility, the soil

organisms functions, organic matter, and nutrient cycles and field trip.

aq



18.350  Awandouuardnine il 3 (2-3-6)
ES 354  Forest Ecology and Environment
F1sAuneu : aeulaivn 2a.201

nuiuazndnnisiiugiunisiuinainedild saudts lassads unumwdai wate nns
VYUIHUVBITNDMITHALAISUDY ANIVaINAIENTInLazdniUwesssuuiinatldvedlan unum
yestiningmansduindendifivenisdnnissruuinalldiendnduduazuinismedneinenannisly
waNMTIBUURMUILTALANeT N1l suuIwAEas wagiuman syuvudmiunsianisaannden
ﬁmiﬁﬂmamuuaﬂamuﬁ
Prerequisite : Have earned credits of ES201

A fundamental theories and principles of forest ecology including structure, function,
dynamics, carbon and nutrient cycling, biodiversity and wildlife of the world forest ecosystems.
Roles of environmental scientists in manipulating forest ecosystem to produce goods and
ecological services using principles of silvicultural practices, forest plantation, agroforestry and

community forest for environmental management. Field study are conducted.

28.355  MANMIIANIININeINIsIINYRREeS B 3 (2-3-4)
ES 355  Principles for sustainable management of natural resources
dsAunau : geulain 18.201

Mﬁﬂﬂ’ﬁLLa3LLU’JVINGUENﬂ’ﬁﬁﬂﬂ']iV]%JWEJ’]ﬂﬁﬁiillsmaaﬁjNEqujﬂgu FIUDINITIANITIEUUTLIA Lag
wuamsHunnensssIInAineg fiegluanmedesinsviegnana
Prerequisite : Have earned credits of ES201

Principles and their application for sustainable management of natural resources,
including the ecosystem management and the process of rehabilitation and restoration of the

currently threatened, deteriorated, or disturbed.

38.391 Uimﬁu{]aujmwm?immﬁau 1 (0-3-0)
ES 391 Environmental Issues and Solving Complex Problems

JyrTeRuneu : @aulsivn 1a.202

'
a

YIWINIINANIYT Uag nguanen ieiuussendlduiledgyvindudounisdauindouliaeg
dld o

Juszuy wienisanunsousnues duasizi Tinsgivseiiuaindeyadiieludagiundsiuuunlulan

pantail LﬁaﬁwﬁhLaua%’aLﬁﬁ]aﬁqaaﬂajmﬁﬂimzlﬁasngﬂéfaqmwé’ﬂaiimusmﬁm%w
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Prerequisite : Have earned credits of ES202

Integration of principles and theories to be applied to systematically solve complex
problems in the environment. To distinguish, synthesize and analyze information from world
current online information. In order to properly present the facts to the public in accordance with

environmentalist ethics.

18.392  NsEnAAEWIY 1 (litfoendn 180 4alua)
ES 392 Field Training
Awderurien : aeulmividsduluaanlidesndt 30 miiefn
mMsUfTRNUMeiuATInnIMneInsssmnIALazdsuinden viemaluladdunnden vie
ansiieates lumndt 180 dalus lumbheanuiiniedy Sglamwie uavaiaensu nsuszdiunaay
frsransUseiuanuinsnuiuiinu midaimenu madnauenal iR Tauadeseiu S
3o U
Prerequisite : Have taken ES courses at least 30 credits.
Field training at least 180 hours which could be within one period or two periods after

the second semester of the third school year, (S/U only).

20.401  wialansUssdiunansenudanndon 3 (3-0-6)
ES 401 Environmental Impact Assessment Methodology
AUsAuneu : aouldivn 2a.201

wdnn1s seidoumaiia 33n15Useiiunansenudanindenainlasansimunsiigg saudantg
A3z N15AIRNsal M3Uszdiu nssuilsmnudamuaingury Msussduanudululdmaasegmans
Ao warnneSeuTeURanIEN UAIndey wiouienisdarhunulunisiduewuInsnIng
Josfunazuilonazidnisannansenuduwindoy n1s¥an15ANTALE LazuruNISAAAINASIAOU
Awandoufienaintuegramngaunousuiunis
Prerequisite : Have earned credits of ES201

Environmental Impact Assessment (EIA) techniques, procedures and methodologies for
various development projects including scoping, prediction, assessment, public rearing, economic
evaluation, and EIA report preparations plus mitigation measure , conflict management,

appropriate monitoring plans.
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10.002  nvseAIndo 3 (3-0-6)
ES 402 Environmental Law
FUsduneu : @euldivn 18.201 %3 18.211

MANINATININYMINBYRIN TRV AuATesAIAdol funngmnesng  ARedesty
N13AIUANAITUANYATUAN dmfuih ene wagiiufy 1193n151UN13AIUAN RABAIUANYINGMINY
Sugiifieates
Prerequisite : Have earned credits of ES201 or ES211

Principles of environmental law about pollution control in case of water air and land

includes its importance.

198.412 LwﬂiuiagmﬁmmiLLamaUﬂqmaﬁwmﬂﬁw 3 (2-3-4)
ES 412 Technology of Water Pollution Management and Control
FwUsduneu : aaulaivn 18.312

anvguazdguiviliiAnuafivnin auantiveninde wagnanszvufifroaninuinden
FBn1stlesfumsiinuafivnia Jansuaznszurunisiunsiidminde NM3AUANTEUUUIUN naandu
LLm‘vmLLazmmm’ﬂumimuqmﬂzgmmaﬁwmﬂ‘jﬂ ﬁmiﬁﬂmqmuuaﬂamuﬁ
Prerequisite : Have earned credits of ES 312

Sources and problems of water pollution, chemical compounds in waste water, the
impact of water pollution on the environment, waste water control and treatment system, policy
and measures in solving water pollution problems and field trip.
19.413  wAluladn1InIuANYBNFEsUNTIY LAENINEREIVINTTY 3 (3-0-6)
ES 413 Technology of Hazardous Waste and Industrial Wastes Management
eRuneu : aauleivn 7a.313

viinveaduduniny ningaanvnssy wiaenAnveds nansenusdedIndo aluladnisg
e warMinveddedunsng waznINanaImnssy N1s9ANIsHaEns Yuds nseuunstidn nswn N3
Viinsauazn vl ﬂﬁiEJQﬂaULLazﬂwsﬂyuw“amuﬁ
Prerequisite : Have earned credits of ES313

Types of hazardous waste, industrial waste, and environmental impacts, control and
disposal technology, Study in hazardous waste management including transportation, incineration,

stabilization, solidification, land-fill and also site remediation.

a7



18.451  91mA mswasuuUasanwaiienna uaznsdamsfofiva 3 (3-0-6)
ES 451 Climate Change and Disaster Management

Foud 1ile danglads uaznisuiui denmsdsuntasaningiiennia anglandou sauda
nsrriunsdanissefivhognaduszuuiiedesiu wandes an deceleuanudululdlunsifnsefivs
sudamsdindneninlunsdanistyniiiowioundousunansenunsavveseRvafiddedsndeu &
nsAnwIgILUBNALT

To understand cause, effect and adaptation for climate change, global warming. Including
disaster management to prevent, avoid, reduce or transfer disasters possibility. And increase

potential of problem management to prepare for negative impacts of the disasters to

environment. Field trip to disaster management preparedness center/office.

18.491  1ATudiLAY 1 (0-3-0)
ES 491 Special Project
FtsAuneu : aaulaivn 1a.391
UtRmuATelulssfullgmaunedeufiaulanieglinisuuginuesenansdiuine uaz/vie
9191367USnwsau (i) FeenendulymlundenisUssna lnsazdesniiunsnausiSudunas n1s
Twuntdgnr N15IILUULELETATINIT A1TALTUIIY A1TIATIZE N1FIAVNTIE9U Lagn1TUILEUD
NANTTINE
Prerequisite : Have earned credits of ES391
Carrying out a research relative to environmental problems under the supervision of
research advisor and co-advisor(s) (if applicable), either internal or international issue, starting from
identifying the problem, composting the proposal, handling the research, analyzing the data,

writing the report and presenting the research.

A1UIAULABAUBNETUN

AL.207  NaNLALIDUNIY 3 (3-0-6)
CM 207 Organic Chemistry Principle
FUsAuneu: d@auld . 122
aweslewndl nalnvesufiionsunuiuuuiiedlefidnuazdidnlngiian eyyadass msdniFes
milmivedluiana asuseneulndlemdnavlsuninlalasansueu
Prerequisite: Have earned credits of SC 122
Stereochemistry, Mechanisms of nucleophilic and electrophilic substitution, Free radicals,

Molecular rearrangements, Polycyclic aromatic hydrocarbons, Heterocyclic compounds.
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ALL226  LATLATIZALTIUIN 3 (2-3-4)
CM 226 Quantitative Analytical Chemistry
AUIAUNDU : LABANYI M. 122

unthmaaifiened M uunitlesgiuesdunounsinsgiideainn messdiutoye
fe3EmeEda msleseiiomaiafaaediund ndnmdieseilasnstaiminuagnisinu3uns ns
Innsansaua Mslnmsameiseimsanazneu nsknmsameudiseinisinasusenouldedou n1s
Inwsaieufiseninend waslmnudlowss
Prerequisite: Have taken SC 122

Introduction of analytical chemistry, classification of analytical methods, steps of

quantitative analysis, statistics treatment of analytical data, colorimetry, gravimetric analysis, acid-

base titration, precipitation titration, complexometric titration, redox titration and potentiometry.

M¥.201 8% INeN 3 (3-0-6)
BT 201  Microbiology
AUsAuneY : 1. lefne) w1111 tag m.112

W39 2. lAgAnYl m.113

[y

yia JUSI9 anway M9asyiule lunuedfuuazn1sduiuguesrdunid aunsudsiu s

a

FIUUNUALATIVADUIAUNTE  ANFURUSLAZNANTENUVRRAUNISAasEULTNA N15AIUANIAUNTE

q

Y o

QRANTWINET warn1sUsEYnd
Prerequisite : 1. Have taken SC111 and SC112
or 2. Have taken SC113
Types, morphologies, characteristics, growth, metabolisms, and reproduction of
microorganisms, taxonomies, classifications and identifications of microorganisms, relationship and
influences of microorganisms on ecosystems, controls of microorganisms, immunology, and

applications.

N9.282 Al 3 (3-0-6)
BT 282 Biochemistry
NUIAUADY : 1. LAEANYIIYY .111 Wse M.112 e M.113
Way 2. LAEANYIITT 11.122 ¥Se W1.123 e n.127
159519 UNUIMINTININ wagzuwnuadduvestiluiana loud aslulawnse TUshu Gfia uay
nsafiarasn sauvi teuleduazaaunamansveseules nssiassiBue nsaensiia nisulasita

LLE‘]%ﬂ’]iﬂ'JUﬂqllﬂ'TﬁLLﬂﬂﬁaaﬂ?JE]\igu
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Prerequisite : 1. Have taken SC111 or SC112 or SC113
and 2. Have taken SC122 or SC123 or SC127
Structures, biological roles and metabolism of biomolecules, i.e. carbohydrates, proteins,
lipids and nucleic acids, including enzymes and enzyme kinetics, DNA replication, transcription,

translation, and control of gene expression.

vv.284 UHURNITIAL 1(0-3-0)

BT 284 Biochemistry Laboratory

IUsAUAOU : eAnwInTeAnwInTauiy 0 NY.281 w30 1v.282
UURNIsIESUTInYeImg B reiv) V¥.281 %38 N1v.282

Prerequisite : Have taken or currently taking BT 281 or BT 282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.

A deniuavn
18.206 ﬁnﬂ%wm%’uﬁugm 3 (3-0-6)
ES 206 Fundamental Ecology

(litfuniefslindnw 98.201)

AuduiuSsEnIAdlTinfudandon sruuinalassains maauisuremdanulaysg
MNP ﬂ’ﬁLﬁiJ‘U@x‘iUi%“U’]ﬂi LLazmsmm:u%mmé’amwsaamwﬁimwwé

(Not counted for student have earned credits of ES 211)

The relationship of living organism and their environment, ecosystem structure and the
management of food and energy cycle, population dynamics and the management and control by

human on their environment.

18,266 AwIndeuwasmsHaNTIgy 3 (3-0-6)
ES 266 Environment and Sustainable Development

auduiuSsenidanadondunisia unideuainedn Jamuaznansenuannisimunia
AeAMAMAIINGBN NM5IAHUNUAIAdeNpannsTALEasE It TR UNToYSnY
dawndey InsAnwigauuenanud

Relationships between development and the environment. Lessons from the past.

Problems and impact on environmental quality from development. Environmental planning to

reduce conflicts between development and environmental conservation and field trip.

50



10.267  MIuUanumgLRLTikarAnEeTIeINe 3 (3-0-6)
dmunessimadanndey

ES 267 Map and Aerial Photograph Interpretation for Environmental Analysis
MENNISIFIURRUTILaE A NENEVN981N A mia'mLLazﬁmmumuﬁqﬁﬂizMﬂ dugiulanuay

wulasausndl mMsudamiusneninaenisena insdnwigauuenaniud
The principles of map and aerial photograph, topographic map interpretation, map

projection, including aerial photo interpretation for environmental study and field trip.

18.268  sufouTBuasmadialunsfivnduarnundsnnden 3 (3-0-6)
ES 268 Methods and Techniques of Environmental Quality Protection and Planning
mmiﬁugmﬁﬁﬂL{‘]u‘lumsﬂmﬁ’uuaﬁwwéﬁummﬂ yadu e mades VYLYANDY NINVDY
wdeldmdusunsne sﬂgumaumsmaLqu@mmw?%ﬂLLma”au wuaauily nasnauinisinaiasiiag 7
\Aendes
Basic knowledge essential to control air pollution, water pollution, noise pollution,
domestic waste, dangerous solid waste, environmental quality planning steps including concerned

techniques and methods.

18.269  MANNITIIHEUNIEIFINEGN 3 (3-0-6)
ES 269  Principles of Ecological Planning
AUsAUneu : @oulaivn 98.201 %30 18.206

‘wé’ﬂmmmmulmaé?qas_jum’mgmmmfwNé”mﬁnﬂ%mm LABLRNIZNITINLNURAUIAY 1T
ﬁwmzjmﬁgﬂ MsWaINISYie e MSHAUIAFINNTTY m'iﬁwmiﬂiﬂa%ﬁaﬁugm FIUDINANTZNUAIN
nswaundilimiafadesdunndeuuazndnnsmneinaine %ﬂi%ﬁﬂﬂ%ﬂ’]mmxﬂqaﬂﬂﬂ ﬁmiﬁﬂ‘mamu
wanan1udi
Prerequisite : Have earned credits of ES 201 or ES 206

Principles of planning based on ecological knowledge essentially in various development
plans watershed development, tourism development, industrial development, basic economic
development with case study of development planning without consideration on logical aspects.
Including method of environmental and ecological impact in development planning in both macro

and micro level and field trip.
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28.276  Us291n3 NSNenT wasdundey 3 (3-0-6)
ES 276 Population Resources and Environment

AMUINEUSTYINg waznansznuiifidensneinsuazduwindey suilewnainfenssunienisld
Uszlovdludnuaesng 9 vaduyue

Definition population, environmental and natural resources impact, land use human

resettlement including those impacts from various kinds of resources utilized by human.

19.326  N1sAIvANANINwInaelugnuUTENUNS 3 (2-3-4)
ES 326 Workplace Environmental Control
anmuwndenludaulsznaumsiineliinsunseanenienn ndl uasdanm fvinetuas
Fosnsmaitngsranevesansdunse AfvuaveAmnsguieedlutld 1saannsuszneueTn n1s
MTIVEOU NITILATIEN LLazmiqumLﬁjﬁz"i’mm‘wLn@é’aﬂuﬁmuﬂizﬂaumslﬁa’qmmwamﬂwaﬂ
AUsENaUNS
Environmental factors that induce physical, chemical, and biological hazards, industrial
toxicology, route of entry, threshold limit values, industrial diseases, environmental monitoring and

analysis, hazard evaluation and control.

18.327  UaNYN19AUY 2 (2-0-4)
ES 327  Soil Pollution

AsTUIUNIIMGAT T3IMen uariiand veuafiunneiu uwnasinwesansiy asddnysng o 7
MlAnuafivlufiu wavesiuszneuiiddy nszuiunsdeuwlamaaiivarnadaine1vesansiinveng
7 Msiedeuievesansiiy nsUseilunansadn adanistniiedig i’Jm/q?ﬂLLU’JVINﬂ@ﬂﬁJmLaSﬂ’JUQM
yaiwlufu

Chemical biological and physical process of soil pollution, source of pollutants, toxic
substances in soil and main components, bio-chemical reactions of toxic substances, transport of
toxic substances, statistical evaluation, sampling techniques, prevention and control pollutants in

soil.

19.328  AaunmeINIAnelueIs 3 (3-0-6)
ES 328 Indoor air quality

sianariiunvesasuaiivnslueins HANIENUARNBLDAY NSAUMIDENIMAZNIINTIVIATIZN
N138UaIUMABIANUIY NITATUINSNITINITILUIERINIANIETUIATT NTATUANKAZLUINIINITEA LY

nviEneNeITed
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Types and sources of indoor air pollutants, residential effects, indoor air samplings and
measurements, sick building investigation, indoor air ventilation calculations, control and mitigation

of problems, related regulations.

1.329  ANAdBuLAY AL 3 (3-0-6)
ES 329 Environment and Energy

n3ngnsnas mawaun waznnslivsslevdanndanuy mseyindndsau Jgmdsuiaden
91NNFIINEIU WaREN190INIA LaNBNIUFE INGANAIU kastasegna wleutenislulsemauay
ssUszime fnsAnwigaiuuenaniud

Energy resources, development and utilization of energy, energy conservation,
environmental problems from energy utilization, air pollution, noise pollution, energy crisis and

economic, politic in local and other countries and field trip.

18336 welladfumnzaudiodanismineinsluaniuusznauns 3 (3-0-6)
ES 336 Appropriate Technology and Resources Development
A13An®IN15UINIEAnIIMINeIng nalnfigniunld derdmun ngunmsisneg Addad
Aua1usalun1sse95uvesAIndau (Environment Carrying Capacity) 9898014 U5naun1g S¥UL
psAnsMiAetes ndeailetaslunsdadulalunisnununsinnsieadsauaunaseninanisiaul
uazn1slanIneInTsTIUA
Study of resource management technology, administrative measures, regulation, and laws
concerning environmental carrying capacity of work place. Organization technology and decision-

assisted tools for development and planning of resource utilizations.

19.337  anudaendouaznislesiuatiseluaniulseneunis 3 (3-0-6)
ES 337 Safety and Accident Prevention

va o o

ANUTIELAEANEAYBIRINUARANY warn1TUssugURAEaINNITVINIU ATUdIAY VRS
Hadefudunndonlumainuiinansenudonisuiniiu waznsiingiAss uigusznouenn maia
N133AN15AUUaBAABkATUInTN15UBINUAUATIE NYUUIY UIATTIY LLazummwwﬁﬂﬁﬁuamﬂmm
whenuiiieides ﬁmiﬁﬂwﬂ@jmuuaﬂamuﬁ

Importance and definitions of safety system, safety control and accidental prevention in
workplace. Factors affecting work safety, injury and accident from occupation. Safety control and

measures. Safety laws and standards, safety personnel, management techniques and preventive

measures including field trip.
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78.338 ﬂagm?ﬁﬁt,l,'mé’auu%lxgmﬂ%q 3 (3-0-6)
ES 338 World Wide Environmental Problems

anMzmaUdsuslamesduadenlan dnwae/wunltuveinisdsuwlas LAZANNRVDING
Wasuwlasuduumslumsudlufioanransznuanmsiasuulasiiinty

The change of the world environmental, cause of the change and the way for decreasing

the impact.

18339 FIIVREIMTUNUAILIANTINALNAA DY 3 (3-0-6)
ES 339 Biology for Environmental Engineering
ANUINUTIUNUUATITETINGT 198 LarlATIATI9YaLea N1TRTLAULALAEASITNTINIUYDS

1w

WUATILIE N13E1ENOANEIURAZEITB11IT AUEIAYIBILUATISEsTndnsveInIsuay lulnsiau
Woanoda wazdames nsUszgndlduuaiiFonarqadnilonuneiudunndeuuaznszurunsindalu
535UV

The fundamental bacteriology including cell and cell structure, bacteria production,
growth as well as energy and nutrient transfer is described, the importance of microorganism on
biogeochemical cycle of nutrients particularly carbon, nitrogen, phosphorus and sulfur. The

applications of microbe for bioremediation, biodegradation of pollutant and xenobiotics in the

environments are also discussed.

18.346  N15ITUIRRINIALUADIUUIZNBUNT 3 (3-0-6)
ES 346  Workplace ventilation

anwurandRvesarsuaiwlueinia nsea1sa1suanwluanIulsznaun1s N1SIEUIL0INTA
LUURWIET N1FeenwUUTiay Via@mmmﬁ wazWaan MsAuILAMUTUTITLe AuTusuiiewnain
AN5T LATANNALEDA NSATIFFBUNNTTLUIYRINA mmg’lmmzﬂg%ﬁ'&ﬁuﬁlﬁ'msﬁm

Characteristics of airborne contaminants, contaminant dilution, local exhaust systems
ventilation, designs for duct, hood and fan, calculations of total pressure, velocity pressure and

static pressure, ventilation monitoring, standards and regulations in workplace ventilation.

29.347  Amnssudanadouiei 3 (3-0-6)
ES 347  Introduction to Environmental Engineering

Mireeneg uaznsiUAsumiag dnwurautivesiuazenia msarvats augaiadl nguesly
lowifind narandvesing mssanminazerauaznaluladfild nstidaiide nsttnennaduasnis

sonuuuszuutn  inaluladnsiidavesdedunsiy InsAnwigauuenaniui
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Units and changes of units, water and air properties, solubility, chemical equilibrium,
chemical thermodynamics, fluid mechanics, water supply and involved technologies, wastewater

treatment, air pollution treatment and control designs, hazardous treatment and field trip.

10348 pflveai 3 (3-0-6)
ES 348 Water Chemistry
ndnnaidostunaznisuszendldlunsiinsegiuazidlanssuiunismanives sialuih
SYTUTRLaz LY ﬂ’]iLUéEJULLUa\‘Iﬁ?,JQaLﬂﬁ"uax‘iﬁﬂ AsTUINMTIRend n1sazatein nsidsuulasaany
Junsaens maamu‘dﬁﬁ‘%mﬁmqiuﬁwﬁﬁmaGiaﬂizmumimq%amw
Basic principles and applications in analyzing and understanding the chemical processes
of water with both natural and wastewater. Chemical equilibrium of water, Redox process, water

solubility and pH change including the reactions in water that affect the biological processes.

18.349  winluladazoiaion1snaung sy 3 (3-0-6)
ES 349 Clean technology for sustainable development
maNNskAazkINIUINTTaLgedsiulagldinaluladaren iieanuaiivgdauindey sauds
& v a oA 9 Y a = a Vv ) = =
nsidenldimalulaginieliiliiinvesduuazuaiiy lneyaduluningaamssuuas ey dnsdnwigau
UNAnIUN
Principles and their application for sustainable development by cleaner technology for

minimize pollution release to the environment, including the technology selection for zero waste

and pollution. Focusing on industry and energy section and field trip.

18.356  nsvieadiendediae 3 (3-0-6)
ES 356 Eco-Tourism

ndnnsuarisnisdanmsuwndsieiisrludnsasvesnmaeniisndsoying siluguuurenis
vieufigavnefalTausssy nisveadienluwndssssund warnsveuiivndununs ﬁmsﬁﬂmamuuaﬂ
aonuil

Principle and methods in eco-tourism and management. The course will provide insight
to a variety of eco-tourisms including agro-tourism, natural tourism and cultural tourism. Students

will get the experience from field trip.
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18.366  nstldnelulszna 3 (2-3-4)
ES 366 Internal Forestry

Unlsfuazmsuilinmeludszme weludinvesmasimuins aaiunisel wasdamisluefnuay
taqtiu fimsfnwigauuonaniud

General understanding of Thailand’ s forestry in development, current situation and

issues. Discussion and excursion will be the major implementation tools and field trip.

18367 syuuasaumanisgiimansdmiutnasandes 3 (2-3-6)

ES 367 Geographic Information Systems for Environmentalist
wmNARfugUFLsTU U sAUmaa Rmansitunisussgndld duninenss s Anay

Aauanden Tuinsldundedoya nsdanisuarnisinneideyaidsiuiivaslandoszuvasaumena

a [

piimans insfnwigauuenaniun dnsAnwiganuuenaniui
Fundamental concepts of geographic information systems (GISs) with a focus on natural
resources and environmental management applications, including acquisition, manipulation, and

analysis of geospatial data using geographic information systems. Field study are conducted.

19.368  daivendniviuasnisousny 3 (3-0-6)
ES 368 Wildlife Ecology and Conservation

nannsinAngwosUszvnsdnin dufley amnuduiiusvesdnivriudawinden nannis
ousnudniTh fnsfnwigeuuenaniud

Ecological principles governing wild animal populations, habitats, and the relationship of
these principles to the environment, including wildlife conservation principles. Field study are

conducted.

18.376  MsUsEndNRLs waznisldusanlulasanisimun 3 (3-0-6)

ES 376  Public Relations and Participation in Development Projects
nslivIasteyauaznsUsEmdNiusiaTINTHRUIA1 naendunagnslunisiiussyvull

druinlunsiui Sufn wazaudnaulalussardunouvedasinsimuuszianan wWelnisvienu

fudandonussginguszasd uaziAnniseensuannynineiifedes SnsAnwigauuenaniud
Information and publicity on development projects. Strategies to involve the public in

the perception, sharing, and decision-making processes of different types of development projects.

To achieve environmental objectives. And the acceptance of all parties involved.
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19.377  ivimlinusssuwasiiles 3 (3-0-6)
ES 377 Cultural and Urban Landscape
ANNFURUSTENININITaT AT TAveIYYEluTANsTTUANN o Auanmmndeunlimaninasiou

'3 1 o

HIUANBENINN18AINLAE AT UTDINUN UL DY TATIzAeNdnYal AMAT LazAINUEIAYVDILAET

q

¢ A

usanneimussiazgiviatides nnsanaudaninionungi i iaussailvnieguazaenadosiu
anmundounesTINYAkas Tausssuvesdinulutiagiu naenaungmineiiisadestunisoyinvuas
uifiosuazgivmiiles Snsfnwgeiuuenaniud

The relationship between human creativity in different cultures and the geographical
environment reflected through the physical and functional aspects of urban space. Identity, Value
and Importance of Urban Heritage and Landscape. Planning to maintain the cultural landscape is
consistent with the current natural and cultural environment of society. Laws related to the

conservation and restoration of cities and urban landscapes. and field trip.

18.378  msysanmsasnndeunaznisinnisvieadiu 3 (3-0-6)
ES 378 Integrated Environmental and Local Management

a

aNurvNUlUAUANNLINGOUYDINITRIDUFIU N MLATEEAY N15iles daw Qildeyan

wazdmusssy Tinseitadeiidmanonisidinsin Tanwannsa wasdnenmvesyury Wetlugns
NENNAULAYYIINNTosRmLElufuing ilon1sdanisasindonvesysrurieaiuiianzay Tagulil
NNSANYI L%EJ‘H% LLaz‘v‘l’Nm/ﬁaﬂ'ﬁiméauﬁusqmuﬁmﬁu

The economic, political, social, intellectual and cultural aspects of the community are
analyzed in terms of the factors that influence participation. Capabilities And the potential of the
community. To lead the integration and integration of knowledge in various fields. For appropriate

local communities environmental management. The focus is on education, learning and work /

activities with local communities.

18386 wieluladnsdisadeyanisdanden 3 (3-0-6)
ES 386 Survey Technology of Environment Data

Brsvhunuiidienisdrsaniaiuiu nsdinafeduiin msdimadiendesilelalad wae
SPUUAITENTEURWILS (GNSS) WUy RTK. nsdsiameeiniAgiulianudu (UAV) wasmsduiinteyares
Aoy AnwimisfiunineInssssuend dunden nslifau uagmasugimans Tun1sansusunsg

NI EwIneN dnMsAnyinuuenanIun
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Mapping method with ground survey by compass, theodolite and satellite GNSS (RTK)
surveys, UAV and remotely sensed image processing. Study of natural resources, environment, land

use and geography for environmental management and planning and field trip.

10387 Sumeudadesudmiunisinssininensiundon 3 (2-3-4)
ES 387 Introduction to Remote Sensing for Environmental Resources Analysis

nénms nud uazmedenisduilumisuds sauisdnenn desin ndesile duneu ndnnis
yesnsldundsteyannnsdinrszesing mylneitaznsussgndlddunusunineinsauandes
szuuinalsl neia Wes 1Wudu Insnwigeuuenaniui

Principles, theories and techniques of remote sensing including potentials, limitations,
instrumentations and unique requirements, in order to acquire the data, analyzing and applying a
wide range of imagery types for environmental resources, forest, marine and urban ecosystems

and field trip.

19.416  wAluladn1sAIvANNaN YDA 3 (2-3-4)
ES 416 Technologies for air pollution control
Fwdsduneu : @auldivn 1a.311

yguiiugiu msmuaueuniasisnisanda nsldlelaau ansuives manndadelniaing
WATRINTBY N1IAIUANTTLALIBTEMEAIENITANTU N1TAANEY kaznITLEWINT NMSAIUANAITdaINDS
gonles nsmvaninglulasiaueanlyn
Prerequisite : Have earned credits of ES311

Fundamental theories; particulate controls by gravitational settling, cyclone, scrubber,
electrostatic precipitator, and bag filtration; gas and vapor controls by adsorption, absorption,

incineration; controls of sulfur oxides, controls of nitrogen oxides.

18.026  WUUSaRwNeRdinran MU uaiiene N ey 3 (3-0-6)
ES 426 Introduction for Air Pollution Modeling

YuRNUgIUYEINTUNINTEAY uarnTTNUTeskUU aessadinmansldlunsiiens
LWINTZABYDIANTUANYNIIDINA Lﬁmﬂuﬁugmlumwimﬁumaﬂsz‘mw]Né‘fW@’]ﬂWMﬂﬁ%’@ﬂﬁ
Aawndey InsAnwigauuenaniud

The theory of dispersion and the mathematical modeling for predicting the impact of air

pollution, the best of evaluation for the environmental impact of the air and field trip.
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10.427  Tivendanndon 3 (2-3-4)
ES 427 Environmental Toxicology
FwdsAuneu : @euldiy m.111 wag 122
Navasasiiviiddonywd nMsnTaaouLarAUANaTivnaall wazveudenistuiunsdly
Awandon warn1ndenisnisdamisfuresdemant fnmsAnwgeuuenaniud
Prerequisite : Have earned credits of SC 111 and SC 122
Toxic substances and their effects on human physiology detection and control of

chemical toxic and radioactive wastes in the environment: alternative disposal learn and

techniques and field trip.

19.436  NIATIADULATAIUANNATYNINFLS 3 (3-0-6)
ES 436 Measure and Control of Noise Pollution
= aq a a I =~ = = I ] U
ﬁﬂ‘i}}’]ﬁ]ﬁﬂ’]i@]@G]']NG]i']‘i]ﬂ’e]UZJaWUVl'NLﬁEJ\ﬁ’JiJﬁQﬁﬂU’]L‘I/lﬂIuIﬁEJLL@SJJ’W]’iﬂ’]iG]’NG] d1%IUNNT
AuAuLaiynades lnemsfnuiinnmsussensluiios uag nMsufuanig
Study for the noise pollution monitoring and technologies and mitigations for noise

pollution control. The study included lecture, practice and field trip.

18.437  M5UTEIIUNANTENUAUNaNEOINIALAZLAEN 3 (3-0-6)
ES 437  Air and Noise Pollution Impact Assessment

Anuw3inisUseliunansenuinueniduwanides esnnsiaunlasinisdeianssuleg flens
AeliAnnansEnusuLaiivenna waz/sse @osluduwandey ensdansauwinden InensAnuniivs
n1susseeluies wag N1sUHURNS

Study for methodologies of air and noise impacts assessment from development of
projects or activities, which may effect on air and / or noise pollution for environmental

management. The study included lecture, practice and field trip.

18.438  iasugmanidanndeudmiuinineimans 3 (3-0-6)
ES 438 Environmental Economics for Scientist
FwdeRunieu : aauldinn 98.201 %30 18.206

Hymawnndoulaglimsiensiidaasugemans unumvemguiesesmandadelvailunng
wiledgmidandeudmiuininenmans anuduiusseninedunndeuiuesugia Jomidawndouly
STUUIATHERD @uvAUALNANTENUYsANLdelN TR sAAIA NI Ad Y

Prerequisite : Have earned credits of ES 201 or ES 206
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Economic aspects of environment problems by using economic analysis. The study on
problems and effective solutions to the problem for scientist by using theory and role of

economic analysis.

18.456  AvSlUNITUNT Lazn1sAIAISUDU 3 (3-0-6)
ES 456 Carbon Emission and Carbon Trading

nsUanUaesfing CO, WioLe ULy ﬁ]’]ﬂiiﬂmuqmammim NTANUIANIUAY  AIALNBATNTIU
wazmslaUselomidinu saudeinefitinannewey nsuseifiuannsUanUassing CO, uasinaiifiouwi
€O, dwdumamasveusiatiludunszuiuns deuly wasngunasissriasane faguewasito uway
Foulusineg Mesdudedifn

Carbon emission or carbon dioxide equivalent from industry, transportation, agriculture,
and land use, including gases from landfill by assess from carbon emission and carbon dioxide
equivalent, for carbon trading stress to the procedure, the condition and international regulation

both of the vendor and the buyer and all condition to the limitation.

18.466  MsoysnEkariauInINeInTeilmeia 3 (3-0-6)
ES 466 Conservation and Development of Coastal Resources
Snwagmanennuariinmdideafuninensiuazsreilngia sausenisldlsslowidis
‘Vl’NG]i\‘iLLﬁ%V]’NéJE’JﬂJ NANTZNUINNITWRIUINIINITAWAT Qmﬁ’ﬁ/iﬂ‘iill ‘V]IE'NL‘?]IEJ’J LLazﬁwuﬁuq ﬂ’ﬁ@‘Lﬁﬂ‘lﬁiLLﬁ%
LLU?V]'Nﬂ’]iLLﬁl“UNﬁﬂi%‘l/mﬁ‘/dlllﬁ@sﬁu ﬁmiﬁﬂmqmuuaﬂamuﬁ
The study will cover the topics on coastal resources, physical and biological factors
influencing resources in the coastal areas. Impacts from coastal resources utilization either directly
or indirectly will be clarify. The application of coastal conservation and sustainable development

on the coastal zone will also be focus. Field trip is also necessary for additional experience.

18.467 msaﬁg%’ﬂﬁm3ﬂ’wmm%’wmnmm€m§1 3 (3-0-6)
ES 467 Conservation and Development of Water Resources
nsWmuwasidieysslonilufunisinnsnssy gaamnssa uaznisaulaauilag Aaugiy
mseusnsninensi mauflidlgmuerguassaluniseydnsuaznisiaumineinsunanii in1s@nwg
uLenanIuf
Water resources development approach for agriculture, industry and utility with water

conservation, the effective solutions to the problem including problem prevention from water

resources development and field trip.
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19.468  NIBUSNYUIANNNGITUYIR 3 (3-0-6)
ES 468 Conservation of Natural Heritage

LuaAn MaNINATLAYITN1TluNNTERNENINEINT5TTNVIALALAIIAEDUYBIUNAIETINTIASY
aseusns Tnefnumedsnmsianifeuinduesumassssumidusazsnssuna TnefnisAnuiena
NoLaznsAnyIluAAEUNY

Concepts, criteria and methods for conserving natural resources and the environment of
natural sites. Study on the ecological development of domestic and foreign natural resources.

Both theoretical and field studies.

19.069  N1SOUINVNIANNITAUTTIY 3 (3-0-6)
ES 469 Conservation of Cultural Heritage
WA annauet wazddnisluniseysnuusanniaiuusssy Fatidunusssy warUsssu lng
WhuurasRaunssuUspnneneneg elussiuuiuied nuoudyaAuasessanlan uazngingeine 9
Aendos uaznsanmeTusssuluussna fdlusedugania Tnen1sli38namdnermans wagluseduum
aa lawn nMsmvuauleuisiaznsidunsnismadaiios ﬂ’]iﬁﬂwﬂﬁfl’jﬂﬂﬂﬂ%qwﬁLLﬂSﬂﬁﬁﬂ‘H’ﬂUﬂ?ﬂﬂ‘Ll’]ﬂJ
Concepts, criteria and methods for preserving cultural heritage. It is abstract and concrete,
focusing on different types of art. At international level through the Convention on the Protection
of World Heritage and associated charter. For cultural inheritance in the country, at the micro level
by using the scientific method. At the macro level, the policy and urban planning measures. Both

theoretical and field studies.

21.476  mMynausunsiiAukaznisetaiios 3 (3-0-6)
ES 476 Land Use and Urban Planning

unumuazathiiveadios nsliusslevdiimludies ssuulassadreiugiu aduiididvinadens
WaULUAmMIaFIUANEAT LAswgAa deny Twusssy wazan nwindenveadles Bn1siAudeya n1g
Anszidoyauarlsnduaniunsal ilemsmausunslififusazmans fufeadesiu uundnnisnad
dedhulsemalnenazsinssena fimsAnvigemuenaniud

The role and function of the city Land Use in the City Infrastructure Factors that influence
the physical, economic, social, cultural and environmental changes of the city. Data Collection

Method Data analysis and assess the situation for land use and urban planning. Urban planning

concepts in Thailand and Abroad and field trip.
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19.477  spuuasauvAN1imanstunsianisienda 3 (2-3-4)
ES 477  Geo-Informatics for Disaster Management
Msszuvasaumamaniimansuariluneuds weldlumsdansaudes nsusziiudunae
ANILUSIEUTI Pndeenudeneandefita dWonswisunden Munusazdadule lugsanewiade
Faiiinds wazndainde Wieussmwansenuiiintuiviwndey ﬁmiﬁﬂmamuuaﬂamuﬁ
Integrated geographic information system and remote sensing to use for, risk, hazard,
vulnerable, impacts assessment and management. To prepare, plan and make decision during the

pre-disaster, disaster and post-disaster for the environmental impacts mitigation. Field trip to

disaster management preparedness center/office.

20.678  msdanisiuiinneimaa 3 (3-0-6)
ES 478 Coastal Zone Management

fudtwneils fufiguin Auidindes 612 wuatznds uartladefidmaliinnisudsundases
GU']EJEIJQ‘I‘VWL@ 38‘1.1‘1.1'13[,’3?15[1'185']@‘1/]&6 mmﬁ’jammumﬂumamﬁamw ﬂ’]iViENL‘ﬁIEJ’] uazAuUanniuveg
YUUTU LV]ﬂﬁﬂﬂ’ﬁﬂ’ﬁaﬂNaﬂ‘ingUﬁhﬂg] ‘Vtéjﬂﬂﬂiﬂﬁ‘iﬂ%‘ﬂ’ﬁLLagﬁﬂﬂﬁiﬁUﬁ?ﬂHEjﬁﬂﬁLﬁiu&ﬂ@m%yimqf‘l’ﬁ

The coastline, estuaries, lagoons, coastal wetlands and fringing coral reefs. Impacts on
coastal ecosystems, biological diversity, tourism revenues and community security. Reduce the
deterioration results to the coastal areas. The course presents the process of integrated coastal

zone management (ICZM).

20.479  MIFAnsuaznsiaTinansenudaindon 3 (3-0-6)
ES 479  Environmental Management and Environmental Impact Assessement
AsRuneu : aoaulaivn 9a.401
MsIANINSNeINITILTRLarAwIndeuiar T uNansENUINTASINNIWAILNAINY T93EUUN
N1A LayYanIa (MsTATIzAnansznUaindousziulaganis) waginUszifiunansenudawindouain
1ATINTITHAIUIAE
Prerequisite: Have earned credits of ES 401
The management of natural resources and environment which may receive the impact
derived from the activities of development projects at the macro and the micro level (EIA) and

practice.
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18.486  nsuSmsuazulevneAuandey 3 (3-0-6)
ES 486 Environmental Administration and Policy

ﬂi’e)‘uLLNu%Jmmi@mmW?ﬂLLméjau uIEJUWEJLﬁIEJ’JﬁUﬂﬁﬁQLa%NLLﬁB%ﬂ‘U’]ﬂﬂJﬂ’]WéﬂLL’JG]éJ’eJiJGUEN
Usziwalul@auSsuiisuiuaisuseina nnsavuatd nunguazainsn1sniee ag1elusz@nsnin wan
ulswrefneiam nsialagliviaisdanadon naislunisudluaudaudludeadmuenistamun
Uszinalusueneg msuszaiuuleuisduneadelinauniuduulovienisiauiUssmalududug nns
U5 lunanssnuuesilounsnagiIngn1samIndo

A comparative of Thai and foreign environmental protection policies, the efficient set up
of goals and measures, ecological development, development without environmental destruction,
techniques of solving conflictive concerning policy set up in various aspects of national
development coordination of environmental policy with other policies, evaluate the impact of

environmental policies and mitigation measure.

a da 2N Y a Y d v =
AnUaauliinede/Any/n A/ MaNgnsaudewEyy

389.345 mﬁmﬁwﬁuasm‘iﬂﬂﬁ’mﬁﬁLﬁﬂiuqmmmﬁm 3 (2-3-4)
ES 345 Water Analysis and Waste Water Treatment in Industry
dsAuney : @eulaivn m.122

| i

fmm@;LLazi’]agmﬁﬁﬂﬁlﬁﬂuaﬁwmﬂﬁ’w peAUTENOUTBNIEY nansenuiifidoaninuindey
'3'§miLLazmzmumﬂumiﬁwﬁﬂfwL?ml,wwhm WM ILATINATANIINS AT LazdEY F8nns
ﬂﬂﬁ'ﬂ‘j’lLﬁﬂf\]’lﬂiidmuqma’mmm LLazmiﬁwuﬁzUUmiﬁﬁmﬁfﬂLﬁamﬂiiﬂmuqmmmm Snviensdam
uwidniuarnsiasgiilimnzanlulsaugaamingsy fnsAnvigeuuenaniud
Prerequisite : Have earned credits of SC 122

Sources and element of water pollution, composition of waste water impact on
environment, method and processes in waste water treatments, principles and techniques in water

and waste water analysis, waste water treatment in industry and water supply for industry and

field trip.
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HAN153I3Y
5.2 1IATFIUNANSITBUS
dlanszurunis suseulunisiudunuide nisldanuilunisufledguinisieses
Uszana wazasunan1saidunulaegegnaeanunseuiunsmeing1mans
5.3 92917281
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5.5 N15LA38UNTS

68
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NaN13TEUS nagnsn1TEauLazNIsUHIUNG

1. MsRAIAMENYUENIAYYastnAn

o o

ieasaiadinlill 6 AudnuwazdAyauuIAnues “GREATS” TiludunfinsUszauaudiss

Tuemnssun 21

AMANYALTILAY/ ANANURNNIUTEEIA

nagnsusananssuvasinfnw

G (Globla Mindset)
Pulan NudIny wnrunisilasuwlasvadlan

Tufifisng 9

-AUATUNITAUAIT ANET 2UNY UAZITBAIY
aueegnuduszuy WeliinAnuiivnuenis
ISEUIMEAULEY
-dan1sissunisasulagnseduliindne,
AUATITOYAINTEULANTAUNA 81U AT 1LY
Ynaue waziansalluresde ieliindnwi
WnwelunisdudAudoyald uwasliyuuesie
A01UNITALAN99) BE19TOUATY
-aenunsnaus walulad uinnssulvie ms
ANEIAIANTAININE DL WATNITTANS
nEMenssTIHTIRluNSEeuNTaew Wie ki
sognusadlan a Jaglu

- aluayunsisaunsaeudunvdinge lng
T¥donsiFounisaswduntndaingulides
nI3oYag 50 VBINUIBAMIITIAUEIV

v uenInermansiazimaluladduinaoy Tu

snedveanalul

1. 78.201 "AINYT 3 (2-3-4)

2.718.202 52, 08UI5I98Lag NS Y UTI89Y
MISAVEIMARSAILInE e 2 (2-0-4)
3.38.211 %mmam%ﬁumé’amﬁugm

3 (3-0-6)
498.302 n1sAIvANKaznIsUefunafiv
Aauandoul 3 (3-0-6)
518.312 N15ATIER LAY ULA s @ u Y
AMINTSUALINADL 3 (2-3-4)
690.313 aluladnsmuaudsufoa vezya
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A¥1L8ANITIANITNSNYINTSSTUVIALAY
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vaneme: densiieunisasy 1wy alad ude

nansnitaau Wusu
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fd1dnFulinveueg19dadu senulas yAAa

SAUTNY AN WATEILINADY

-A0ALNINANGITY 33855318 UNM AU
VBINNTILIYY LYU NITUAINIEY N1TATINBLIAT
v A o a & v ~ %
PUNNBALAINUSURNATDU bUUAY LDl
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AianuiifeadungruigwasdodsAu
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nNagnsusananssuvasinfnw

nermansuameluladdsundou n158nnIs
NENBINISITUTIALALAILINGOU NI
Uszufiunansenuidandey unl4ldAn
Uselomd wioumalvnsemindawalunduinuas

LIAUNDIDILLNATUIINIUATUADAULDS FIAL

'
a

LALAILINADN Bl UNANYINTENUNLAL T

Y]

ada a
AUARNAADAITYIUITUIVIYN

E (Eloquence)
ANUNS0FDANTDUNIAS19ATIA LATNTINGS 3

VinyeauyIraunn

U a Y v = P
Ananisiseunisaeulaglitdndnwlailona
° Yy & o A =
Uaueunttulseu lieinauamsaly
A
N5d0813
Anlutinisaeulesiutymniay iieRnvinys
TuMsULEUD NMIRBUAINIUNIINYIAIENT
-JalvdnAnwntudlasauvifanssuniouriu
A va R ] oA v
WieRN TNy weduiussEnInegun Jutlos uaz

YAAINT

A (Aesthetic Appreciation)
Y1UTeluAINN AUA1YRIAAUE AUAT LAz

anUnunssy

“YTUINITNITHZEUNITABUVDIT8TY A
ansainausildluniseusnuaininens
MesTsuMALAzUVasAaUnTsy TandlUlfiile
nseusnuaikaruImsdansiuilusaanu
wazwvaslusiuing iindnwlaseuianiy
Husn aueanud ey naenudsviruaias
a11130vn158usNYAIUATUNITTAINI0E19

SR

T (Team Leader)
vusndugdulandduunumgul was

UNUINAY

-Fan1siieunisasulasueunuiguli
o =2 o ! [ < ! A 2/
UnAnwvihausiuiudungy tiernliaiuisa
yausutududduldnaunumnisidugi
IRETRH

-Jafanssuntgluarvivn lagludnd@nwinn

FUUTE WU EUB UL LA TN UTIUAY

S (Spirit of Thammasat)

Tmigarannudusssumans Anudesiu

Tuszuudszusulae ansasnin sausulu

-dsasulitn@nwidnufanssuaneg AdaTu

PI95LAUAIVIIY) ANEY WATUNIINYIRY V19

MelULazAEUDNUNIINYIRYTITUANERNST LU
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AMANYLTLAY/ ANANURANTIUTEEIA

nNagnsusananssuvasinfnw

AMILALTILANGAN wazRodiionnudusssy

WaueaUseind n1sLReNAIeg nie A
duiusvesanitun1sAnuwinudwingoy
naanIudRaSURAINTTUTNANYIN B iudinwae

a 1 1%
NUINTDEN WU

2. MsnawIRan1siseuiluldasanu
2.1 31AnenNlU WnnIngnaessuAans

1. AMEITU 3UFITU

= Y v

1.1 NANTTHIYUT ATUASITU 78TIIU

v 9
1) fdanudedndgasn

2) fanudusssy

3) AANUSURATIUADAULDILATEIAL

Y

Y

g}

4)

5) fA38555ULALTTUNUTIULLANTN

6) HINBIE

1.2 nagnsnisaaunldwmuInIsisey

SAuAMSITN 3555

Y 9

1) BEUIINUNUMELNR waznstifegsfiaseunguussnutlymsunmsssy 938555

2) uTIEIELazeAUTY lnuaenunINANSIIN A38sTsuluTEIN

3) yeunuenuNsAnwduaienuealuseynag

4) yeuninenun1sAniua i dungy

5) nsdlfnwarnsiidusinlunsiesziuaslianuiiudnunasssy 938553y

6) NM3ARAWNINANSTINIUTIEIVIAUANSTTU A3UFTTH

7) IANINTTUATUUALHAUIANGITN 938555U

8) NSRPUIINANTUNITAIRI

9) FALATINITHAULLIAANTUAIUSURATDUADAULDILALAIAL

10)  dananssuaAwasUlUEIANUSURAYOUNIMUTUS Y LazuanTUs U

11)  wiluazauay

12) nsadnwnalunuusgnsinve g dnengy

13) AALASINITNAILILUIANAIUINDIED

14) AMPUATIUININTSUNAUIINDIEN
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1.3 nagnsn1sUsEiiuNanISsEuSAUANSIIN A38555U
1) MyUszdiuuteondu 3 svey lnethfnwUsudiuaues oy 819158
-NOUSHU
-SENINLTY
MAINISEU/AINTIH
2) Usziiilagmsagiiourudniiiuyesaulosnagidu
3) Usziilulpelduuuusziiiu
8) Shnewhtuiinusraunisalrnmsiseuludubeu weeusvaumselandsa
5) N1IRAIUTIVUAZNITAAUIRULOINDUSTHUY TENINTEU
6) Useiiuananssauilduseumng
7) Ysziliuannszegiianludsnununvun
8) MsnserenalumMI TS suLassdsUIURMUATYEEIAY
9) Usziiulpeldnisdang
10) Usztiiun19iiaiusulasn1simuInuLes
2. Au3
2.1 wan1sEuiiuANg
1) fawdedrsniramndundnnisuasnguiesdniuiiiieides
2) awnsainsgviegradusyuy
3) awnsaiaug wanns nguludssendldlaegauningay
4) ansayININIIANNSavaansane legamanyay
2.2 nagnsnisaeuildwamnnisizouiduaiul
1) msussene/eausglumsiinnuilunguiaiug
2) MIABULUTYSANMIANNIVBIPNaRSHna IAeI TR sduius Ty
3) Msaeulneldinalulagnisfnu
4) nsvhunuiies@n
5) lilinsAndaseimanusvastayn)/Ansun Tam
6) wiunsaeu maseulaeldlamidundn
7) M39318919/1A5997U
8) Mysvemaaaiiensious nasnaunsiluuszyndld
9) nsfinwemue Rt UANEITUS VO IARTi1aY
2.3 nagnsn1suszliunanisiseuiaiuadug
1) AIVINTIBNULALNITUBAUDINU

2) nMsUseiliunadugnslaenisaau



3) AU/ NITAUAIN
4) NTENIULAZNITUILAUD Y
5) AMTUNEUBTIPIIU NTIATITRNTEANE
6) LUURNIA
7) Madsediunadugnd Tnensaeu n1svhsiea
8) Useliiulaen1saau /LUInuAn LagAsinla
9) NMTYINSIPNULAZNITUILAUD Y
3. inwen1eleyayn
3.1 wan1seudiuineemedygn

¥ v v v 1 <@
1) mmmﬂumwagaimamqL‘Uuiw‘u

2) arunsadasizrdant Ussiliuniuden wastausuugisnisunladyninaznanis

Anaulalasgamnzau

3) fiauAesiBuegaeassd wasdauAntuduin
4) fanaililf AamumsAsuudasiteimunnuesetnaseliles

3.2 nagndmsaeuitldlunsianinisGeudfuinesnadygn
1) maaauﬁﬁuﬁﬁau Tnelgteywduman
2) nseAuligBeuaguanuianaudnildiFen
3) NSITANFUDY
4)  NTUAASUNUINELLRA
5) dafansssunsissumsaeulrin@nuladniiesizi
6) Vg waztauonuwmslunisuatgymiegisios 1AanTsn/Av
7 msdemsiisunsaeulaglddyvndunan
8) nsvvunTSvunsasuluulidNalam (problem- based learning)
9) astleufuRlunmsuidaymeienisliinlasesu (project-based learmning)
10) dafansudsasulidamuAnassassa
11) uss818/AU Y
12) mswanasuBsusluiruzanuaaiauinlugusesvesyiFou uavdsny
13) maUalenaliiiniseAuseuaninanuanLiu
14) ATUDUNUILINU
15) N1IANYIAUAIINIBALLDY

3.3 nagnsn1sussiunanisseuiiuineznsygn
1) mMsUsziliunsAniasz wilateym

2) NSANTLUUAIUAN
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4) MTIATITINSERNY

5) TAS99IW/HasY

6) nIsMAdEU/MIFBUEITUSEUUALAR AaLTeules LAZLRNG

7) mstiduswlunsieszndyniuaznsausuuinig
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9) N15UTLLUUINNTILIU

4. TinYEAMNFUNUSTTNINYARALATAUSURNYY

4.1 NaNEBUSAUTINYEANENRUS IENINIUARALAZANNTURAYRY

SuRnvau

1) %’UﬁqmmﬁmLﬁuﬁumiﬁmmwau%’ummLLmﬂm'N

2) fanuidugihuazndvin néuanseenludsigniios

3) frnusuiinseulusu Tundhiinlsdsuseunie

4) fydinmgn1ensual 1A1NaRNTatuNSUTUAT NsAuANNTUalaEAINEANY

a

5) landiasnmlaglinsznugau waslenudunaidion
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si%arsiieatunisisaues

e)nsapunuuuissudud Aty
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'
wa a

10)aeuLagiNUURINEINUNITIANTNENSUIDU AIULANAINYDIYAAR LATTHIENAIY
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1) Uszifiuannsdana waRnssy
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6) Uspiiuanrani/senu/ildsuteumning
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2) mmﬁaaqﬂ‘dizLﬁuLLasmmsaﬁamﬁmﬁy’aLﬁafﬂfﬁgﬂqusummaﬁ%aualﬁasmﬁ
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o L3 a

1) frwdedndgain
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4) Ty
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