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andaom  MademsdeyaduAunnden weemanseieintugs on (en-0-)
ENES 363 Environmental Data Manipulation and Advanced Statistics 3 (3-0-6)
aaaoe  waluladpdansaumeiiionsdsiauasimiuauininens  « (@-o-o)

LALAILINADY



szauUsns

wingayinenmanstngia (nenmansuazmalulagiuinde)

ANTALNAABNLATNINYINTANERNS

M -

ENES 364

#0d e
ENES 455
A48 &&o
ENES 446

en.

Geo-Informatics Technology for Resource and
Environmental Survey and Mapping
ansauwmAnfeanitugs

Advanced Geographic Information System
nsUssanatayan nsseylnadeiaey

Digital Image Processing for Satellite Imagery Data

a =~ d x4 1
NUINIYILADNLET lsideandn

3 (3-0-6)

o (en-0-)
3 (3-0-6)
o (en-o-'o)
3 (3-0-6)

o RUWAA

tnAnwaunsadensnedniinug visuninendedansiieunisaeu lneauiugeu
Y999719136NUINY UAANENITIUNITUIMINENENTY aufaansadaniiunisle uavlidasessidey

YDIUNNINYIAY
€. NUNIVUTTEUNITAINIAFUIN MUY
ANd o VAUANYIAIUINemanshazmAluladdwInaay
ENES 390 Excursion for Environmental Science and Technology
ANd o NSHNUAUAILINA DY
ENES 492 Environmental Practicum

blo

& wiwnn
iein (nu-ujuR-Aunii)
© (o—m—@)
1 (0-3-1)
on (o-&-en)
3 (0-9-3)
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o o 4 a IIUAURUIAA
21AN15ANYN I ¥9391 o ava v v
(neg)-Uua-Aunan)

® WAL @oen Wil o o (en-0-D)
SCCH 103 General Chemistry | 3 (3-0-6)

WPl oo | UFURNITIAL ® (o-n-@)

SCCH 118 Chemistry Laboratory 1(0-3-1)

WA 0o | LABANH on (n-o-o)

SCMA 118 Calculus 3 (3-0-6)

WM oo | TN o © (o-0-@)

SCBI 124 General Biology | 2 (2-0-4)

WY ool | UJUANMIVENTIINEN o ® (o-n-@)

SCBI 102 Biology Laboratory | 1(0-3-1)

WHa ooa | WAnddmTUInermanisrend o an (en-0-o)

SCPY 167 Physics for Applied Science | 3 (3-0-6)

AFND >0 | S18VINWIBINGY MUTEAUALLUUNIYDINGY © (o-0-)

LAEN xxx* fiuvinedertnue 2 (2-0-4)

LN @oo® | Msfnwvhluilon WLy Ye on (en-0-)

MUGE 100** | General Education for Human Development 3 (3-0-6)

Afav eee® | mwilnaiiionisdeansluseiugaudnm © (o-o-)

LATP 111* | Thai Language for Communication in Higher 2 (2-0-4)

Education
N @oo* | lanuaysssueIf o (-0-o)
ENGE 100* | The Earth and Nature 3 (3-0-6)
FUNUNA oo NN

s JusreFmlunaindndneiald
**51g 3PN LURFBAUNITANYY  WARANLNIEAAIUAIANISANEIN ©
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A1ANISANEN Swd Ia39n m:g 'niwi'a?lnm Y
(ngug-Unua-Auna1)

© WAl woc | Il b o (-o-p)
SCCH 104 General Chemistry |l 3 (3-0-6)

WA oo | AUNTTBYRUTATRY o (n-0-)

SCMA 166 Ordinary Differential Equations 3 (3-0-6)

Wild eoo | UTRNsHANATLY o (o-are)

SCPY 110 General Physics Laboratory 1(0-3-1)

W oo | TIMeill b o (e-o-@)

SCBI 125 General Biology |l 3 (3-0-4)

WY oo | UHURNSVENTIINET o o (0-on-@)

SCBI 104 Biology Laboratory 2 1(0-3-1)

AFNE X0 | 9189910110901 ANUTEAUATUUUN1WIDING Y o (v-0-@)

LAEN xxx* Fuvinendorun 2 (2-0-4)

HUAN @00™ mﬁﬂmﬁl’ﬂ,ﬂLﬁamiﬂ’wmwwé o (o-o-&)

MUGE 100** | General Education for Human Development 3 (2-2-5)

N oo | N1sETIReEedEY o (en-0-o)

ENGE 101* Sustainable Living 3 (3-0-6)

FUNUNA wo WUIWAA

s JusreFmlunaindndneiald
**51g 3PN LURFBAUNITANYY WARANLIEAAIUNIANISANEN ©
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A1ANTSANEN a Fodw m;u thi’a?,m Y
(nauf-Ugua-AuA")
® wnivmaluladdwindan
WA bloe | wniBunIdiugu an (en-0-o)
SCCH 221 Basic Organic Chemistry 3 (3-0-6)
WAL bed Lﬂﬁ%mﬁwﬁﬁugm o (-0-@)
SCCH 214 Fundamental Analytical Chemistry 2 (2-0-4)
WAl box | UFURNSIATIATIER ® (o-en-a)
SCCH 219 Analytical Chemistry Laboratory 1 (0-3-1)
WA boo | Fuadivhly on (er-0-o)
SCBC 206 General Biochemistry 3 (3-0-6)
@77d boo UFINen o (o-on-&)
ENES 201 Ecology 3 (2-3-5)
178 boo maviusegisuasnsinsifegmesudsnnden © (eren-en)
ENES 211 Environmental Sampling and Analysis 2 (1-3-3)
178 e I3UsTIUMNSAIINGDL o (e-o-b)
ENES 291 Environmental Ethics 1(1-0-2)
Adnwiily* o
General Education 3
saunaein : wnivnaluladiwindon oz nUEhn
BNIYPINTIANTINSHEINTSTIUMRUAEIWINGoY
W bloe | wniBunIdiugu an (en-0-o)
SCCH 221 Basic Organic Chemistry 3 (3-0-6)
WA boc | WATIE T © (o-o-@)
SCCH 214 Fundamental Analytical Chemistry 2 (2-0-4)
WAL box | UJURNITAIAATIER o (o-o-®)
SCCH 219 Analytical Chemistry Laboratory 1 (0-3-1)
WA boo | Fuadivhly on (en-o-c2)
SCBC 206 General Biochemistry 3 (3-0-9)
4 boe ULIAINYN o (o-on-&)
ENES 201 Ecology 3(2-3-5)
i boe | S3EINELAzUgIIeNAuadey on (-6n-&)
ENES 221 Environmental Geology and Soil Science 3 (2-3-5)
GRRGRCES IFUsTIUTNSAIINGDL o (e-0-)
ENES 291 Environmental Ethics 1(1-0-2)
Adnwidly* o
General Education 3
SRR : 1BNIYINIFIANTNINEINTSTTUVIRAZ AN SN o NUWAN

*JuseFlumneivdnwinluiin@nedenas
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FuVi = (o)

A1ANTSAN®EN

S9d I2IW

TIUIURUINA
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(ngug-Unua-Auna1)

©

PNV INALUTATRIINADY

@ndbol | 9aTIIneAuaden on (-6n-&)
ENES 202 Environmental Microbiology 3 (2-3-5)
778 loom uaﬂwNﬁmasmﬁmwﬁammwﬁw o (o-en-&)
ENES 203 Water Pollution and Water Quality Analysis 3 (2-3-5)
andboe | nliAuIndey on (en-0-0)
ENES 204 Environmental Chemistry 3 (3-0-6)
aMd ool | MIIANTVYLYANBEY o (en-0-o)
ENES 212 Solid Waste Management 3 (3-0-6)
F@nwrialux @
General Education 4
santaein : lendvunaluladduandan ob RUWAA
BNIINIFIANITNTNEINTSTTUNRUALEIWInEeN
andbol | 9aTNingduaden on (-6n-¢)
ENES 202 Environmental Microbiology 3(2-3-5)
#7718 o maﬂwNﬁwu,azmﬁmwﬁ@mmwﬁw on (o-en-&)
ENES 203 Water Pollution and Water Quality Analysis 3 (2-3-5)
andboe | nliAuIndey on (en-0-0)
ENES 204 Environmental Chemistry 3 (3-0-6)
and bl | guinguazmsianisnineinai on (-o-)
ENES 222 Hydrology and Water Resource Management 3 (3-0-6)
#7174 blom ANRANIAIYNNTININ o (en-0-o)
ENES 223 Biodiversity 3 (3-0-6)
Fn@nwrialux @
General Education 4
FnaLAn : NITINTIANTNINENISTTNTALATRwInday o UUILNA

s Jusredunlumneivaneluntndnwidenie
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® wndrwaluladdaundon
@178 mowe adpAwInEeu o (n-0-)
ENES 301 Environmental Statistics 3 (3-0-6)
@A mol | Iwgmansaiindeunaznineins © (v-o-&)
ENES 302 Environmental and Resource Economics 2 (2-0-4)
&7 o ﬂg‘vimaLLasuIaJmaJ?aLmé’am o (9-0-@)
ENES 303 Laws and Environmental Policy 2 (2-0-4)
#7178 o mMsRmwesAnsierudiy © (o-o-@)
ENES 304 Corporate Development for Sustainability 2 (2-0-4)
#4178 oo welulagnistidninge o (on-0-)
ENES 311 Wastewater Treatment Technology 3 (3-0-6)
ad melo walulagnisinnisveudsdunsie o (en-0-o)
ENES 312 Hazardous Waste Management Technology 3 (3-0-6)
A XXX Fidonamsiunaluladduindey o o (n-0-)
ENES xxx Environmental Technology Elective 1 3 (3-0-6)
F2uviaein : endvinaluladiwindon o BN
BNIVINTIANINTNEINTSTTUBIAAZEIINEDN
#7178 moe adnAwIndey o (n-0-o)
ENES 301 Environmental Statistics 3 (3-0-6)
8178 molo Lﬂwgmam%%'qmﬁamaw%’wmﬂi b (o-0-@)
ENES 302 Environmental and Resource Economics 2 (2-0-4)
M mom | nvanslazuleuisdnndey © (v-o-&)
ENES 303 Laws and Environmental Policy 2 (2-0-4)
#7178 o mMsWmeAnsierudiy © (o-o-@)
ENES 304 Corporate Development for Sustainability 2 (2-0-4)
@278 mbe Mé“ﬂm'ﬁi’]aﬂﬁ’uLLasz@uuaﬁwﬁﬂL,Lmé’au o (en-0-)
ENES 321 Principles of Prevention and Control of 3 (3-0-6)
Environmental Pollution
@278 mblo mﬁyxluwuw%’wmﬂiﬁiim'@LLaz?ﬁmﬂﬁau o (en-0-)
ENES 322 Restoration of Natural Resources and the 3 (3-0-6)
Environment
A8 XXX AUABNLRNIZATUNITIANIITNSNINTTITUALAE o (en-0-)
ENES xxx Fndel o 3 (3-0-6)
Natural Resources and Environmental
Management Elective 1
F2uMEAN : NIVINNTIANITNINEINTTTTUYRLERININS DN o KA
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(nauf-Ugua-AuA")
© wnivmaluladdwindon
A8 enoe mMsUssdiunansenudandey o (en-0-)
ENES 305 Environmental Impact Assessment 3 (3-0-6)
#27% oo plansaumadmivanadon o (lo-m-&)
ENES 306 Geo-informatics for Environment 3 (2-3-5)
@278 moel mmgmixuumﬁmmi?ﬁl,nmé’am o (n-0-o)
ENES 307 Environmental Management System Standard 3 (3-0-6)
#@ now WSy UIgULaENSUTEUININSTIn on (en-0-o)
ENES 308 Circular Economy and Life Cycle Analysis 3 (3-0-6)
#d o ViauFnwduineneaniuasnaluladdwndon ® (o-m-)
ENES 390 Excursion for Environmental Science and Technology 1(0-3-1)
a77@ moem weluladilensiuysinndeuuaznsUszifiumiudes o (en-0-0)
ENES 313 Environmental Remediation Technology and Risk 3 (3-0-6)
Assessment
@18 med UaNun199INA o (lo-en-&)
ENES 314 Air Pollution 3 (2-3-5)
A8 XXX denameiumaluladiuindey o o (en-0-)
ENES xxx Environmental Technology Elective 2 3 (3-0-6)
sauntefia : wnivuinaluladduandou olo RUBAA
1BNIVINTIANINSHENTFTTUTIANARawIndon
#7278 mod mMsUsefiunansenuasndon o (an-0-D)
ENES 305 Environmental Impact Assessment 3 (3-0-6)
#27% oo plensaumeadniudannden on (lo-on-&)
ENES 306 Geo-informatics for Environment 3 (2-3-5)
@278 moel mmgmiwumﬁmmiﬁama”am o (n-o-o)
ENES 307 Environmental Management System Standard 3 (3-0-6)
#28 mo WisygNavyuUIsuLagN sUTEEuInInsTin o (en-0-b)
ENES 308 Circular Economy and Life Cycle Analysis 3 (3-0-6)
ad aalo ViauAnwEinemaniuazsmaluladdwndon o (o-m-e)
ENES 390 Excursion for Environmental Science and Technology 1(0-3-1)
#7278 mlom MM5IANITANNTALT LA M THEIUTINVDIUTTASY o (on-o-o)
ENES 323 Environmental Conflict Management and Public 3 (3-0-6)
Participation
A28 Xxx Fdenmes UM sIanMmSneNss T RLaY AW el b o (on-o-o)
ENES xxx Natural Resources and Environmental Management 3 (3-0-6)
Elective 2
FuWaEAn : 1NIINMITTANIINSHEINTSTIURLDEIWINGoN o UUIWNA

o
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(ngug-Unua-Auna1)
® ndvunaluladduindeu
#4178 <o s douiPTouazdunusdunndey ® (@-0-b)
ENES 491 Environmental Research Methodology and Seminar 1 (1-0-2)
#4178 <o msfinanusudaande o (o-e-0)
ENES 492 Environmental Practicum 3 (0-9-0)
XXXX xxx P RIGORIGERE an (X-x-x)
XXXX xxx Free Elective 1 3 (x-x-x)
XXXX XXX AaeNLES o on (X-x-X)
XXXX xxx Free Elective 2 3 (x-x-x)
A8 XXX Jidonamssunaluladduindey o o (on-0-)
ENES xxx Environmental Technology Elective 3 3 (3-0-6)
AIE XXX Fidonameiunaluladdundey « o (n-0-)
ENES xxx Environmental Technology Elective 4 3 (3-0-6)
saumaeAn : wndvunaluladdwnndon ob WUwWAn
BNAVINITIANINTNEINTSTTUVIAUAZ BN
4178 <o sudouiTouasdunuedunden ® (@-o-b)
ENES 491 Environmental Research Methodology and Seminar 1(1-0-2)
8 o msfnnuiudanndo o (o-a-0)
ENES 492 Environmental Practicum 3 (0-9-0)
XXXX xxx | 3 dentds o en (X-x-X)
XXXX xxx Free Elective 1 3 (x-x-x)
XXXX xxx A naends b an (X-x-x)
XXXX xxx Free Elective 2 3 (X-X-x)
AE XX AUADNRNIZATUNITIANIITNINYINTTITUIAUAE o (n-o0-o)
ENES xxx Aandeu m 3 (3-0-6)
Natural Resources and Environmental
Management Elective 3
s2umUaeAn : NYINsIan1sninenssssuYIRLarawIndoy om WA
© wndvunaluladduindou
BNAVINTIANTNTNEINSEITUVIRAZEIIndDN

dand e | lasnsndnemaniiazmaluladiande o (o-at-m)
ENES 496 Project in Environmental Science and Technology 3 (0-9-3)

FAURULAA o RU8NA
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B¢ WHUNLEAINITNTEANLANUTURAYOUNAENSNSISBUTTEAUNANGAT (PLOS) g35187397
(Curriculum Mapping): uansluaiANLIN «

o. ANDSUYSI8IYN
0) NuINIVIANYINLILY

UUAN @00
MUGE 100

= o - @ ¢
nsAnaluien WAL YE o (en-0-o)
General Education for Human Development 3 (3-0-6)
s1eYNdesRnwInou Taidl

a oy 1 o 1
seviidesRnuniouiu Taidl

AUINY ANEIRTY wavAuduiuse R @EnwialuAUIndn / Jviane Ay
Feslsaduiusseninmginssuivanandivesdsla anuaunsalunsiniieesidunsis
pg1aTinsuga anaudAvesdudnfifeUssasd mslinsgimgdadouasnansenuves
wign1sal/annunisal/Jggn waznisdauasisiwuaniud b Jeedulym nIeusuugaimun
wnnnsal/aaunisal eauustlevidenules §ou wazdsaunisuszgndnnuiiitolausuun
manAlelem nsdifnw

The meaning, significance, and relation of General Education to other
vocational/specific subjects; the relation between behavior and mentality; critical thinking; the
qualifications  of ideal graduates; analysis of causes and consequences of
events/situations/problems; synthesis of solutions to, precautions against, or improvements in
those events/situations to benefit individuals and their community; and the application of

knowledge to solve the problems of case studies.

se3vlungunie NunnIngrdeitvun

AN @e6
LATP 111

FFAND eblo
LAEN 122

nein
= a va v v
(neg-Uua-Aun)

mwlneiansieanslussivaaudne © (e-0-&)
Thai Language for Communication in Higher Education 2 (2-0-4)
s3vdesinenay Taigi

a Ay = v o 1
s desAneniauiuy Taigi

wdnn1snsdeans Wauninwenisldnulnedienisdearsluaniunisaluazudun
i deansesnaiinsuain SeuSsseufauariiauoldogneiusedniam

Principles of communication; developing Thai language for communication skills
for communication in various situations and contexts; critical communication; organizing

ideas for effective presentation

AYIBINQEITAUABUTTAUNANS o (o-o-)
Pre-intermediate English 2 (2-0-4)
edndidesdinudou Taidd
edndidesinundouiu Taidd

A uagliensalnwdingy N196u NI N1TUA NITAUNLIRAZNITUARIUNUIN
anyfluaniunisaiivainuany nseuluseaudsylea et luldlunisdeanslusadiudn
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FAFAND el
LAEN 123

FAFAND el
LAEN 124

FAFAND elb&
LAEN 125

wazdInUszI1iumelasIas1en1wIog99eluszAUNoUTEAUNa1INTe pre-intermediate (A2)
ATUNIRNIZIU CEFR

English  vocabulary and grammar; reading;, listening, speaking, making
conversations and simulations in various situations; writing at a sentence level in personal
matters and everyday life situations using simple language structures corresponding to

the pre-intermediate level (A2) proficiency according to the CEFR standard

NNYIDINYWILAUNANY © (o-o-«)
Intermediate English 2 (2-0-4)
se3niigasdnerou Taidl
sedniidosdnemdoudu Taidl

Anel d1uau waghienIalnwSinge NsEUIILAZNSWARIUNUIMALYLA N15euly
seuusEleauargenth n1serunagnsilsluideiiieafuiinuses funaziFesiiavla Tu
JEAUNANYITE intermediate (B1) nuxn5g1u CEFR

English vocabulary, expressions, and grammar; making conversations and
simulations; writing at sentence and paragraph levels; reading and listening to various
topics related to daily life and interests corresponding to the intermediate level (B1)

proficiency according to the CEFR standard

MedengesEaunaefeudiege © (o-0-)
Upper intermediate English 2 (2-0-4)
edndidesdinedou Taidd
sedndidesinenwdoui Taidd

fde duau warhieinsainiwdingy niserukarnsilantudinguiiennnandila
ﬂ”liwuﬂaﬁﬂi’lﬂLLa%ﬂWiL%‘c’JUL‘ﬁaLLﬁ(ﬂﬁﬂ’J’mﬁﬂLﬁuLﬁEJ’JﬁUU‘ESLﬁ“LJ‘VI’NE:TJQﬂJJLLaxL‘?Iﬁ?ﬁﬂ’]ﬂ‘u
JEAUNAABUTINEY Y150 upper intermediate (B2) AMuunsg1u CEFR

English vocabulary, expressions, and grammar; comprehensive reading and
listening; discussing and writing to express opinions on social issues and academic matters

in the upper intermediate level (B2) according to the CEFR standard

MBI YITAUGS © (o-0-c)
Advanced English 2 (2-0-4)
se3viidasinendou Taid
sediigasdnemdoudu Taidi

fdnsi druau waghiensainwsngu msilawazasenilussiugaiedfudssiud
vanvanensudinUsya unarluddvnis mi‘wumLﬁ'aaﬁinﬂimﬂiﬂﬁﬂﬁsm%uﬁaLLazmi‘w”m
tiausluaniunsalineg audimunaiieadesiuiiausysriusarluddnns madeu
iiseAussuazuansnnuAniuluUssifiuineg Wisuwissdugadessdu advanced (C1) Ay
Wmsgu CEFR

English vocabulary, expressions, and grammar; advanced listening and reading to
different topics in both general and academic areas; impromptu speaking and giving an

oral presentation to specified topics both academically and in general situations; writing

me
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to express opinions on different topics corresponding to the advanced level (C1)
according to the CEFR standard

Afff oo  Nsindadunedengy o (e-0-a)
LALA 126 Conducting Surveys in English 2 (2-0-4)
sedndigesdinudou Taid]
sedndidesinundouiu Taidd

%é’ﬂmsﬁugmiumiﬁwﬁﬁm nsvhdsanasnsiaueransdraduiiu sinvy
Mg ulun15d13994as 8 NURNaN15d1599

Basic principles in conducting surveys; conducting surveys and presenting
survey results in a team; communicative English skills for conducting surveys and
presenting survey results

ARAA aloel  N1WISINQUIBNITUfAUTUSWaLTTasgARTA o (-o-)
LALA 127 English for Civic Digital Interactions 2 (2-0-4)
se3niidesdnerou Taid]
se3ufidesdnundouiu Taid]

ﬁﬂWLLaSﬂaEgiflﬁ‘mﬂ%jmmé’ﬂﬂq‘ls}l,%duvimﬁmi aﬁﬁmmi KAZNITTUIUAUAAE Ay
ionsAnsedeansuagiuiuiufdulugalanAtmilneldimaluladddiadudonans
wuzthuazUszgndlduunAniiesinuganuaunsaduadva uasnndunaiiosddnalunis
Fum Fonass Uszdiu wagdhevesiomadvaluuiunvesnsiufduiusidvinnms

Integrated communicative English language skills and strategies, knowledge,
and mindsets necessary for navigating digitally-mediated communication and
collaboration in the globalized world; introducing and applying the concepts of digital
literacy and digital citizenship in searching, selecting, evaluating, and presenting various

forms of digital content in the context of academic interactions

Afff oo 255aunssauazanulunadiaslan o (lo-o-)
LALA 128 Literature and Global Citizenship 2 (2-0-4)
se3ufidasdneinou Taid]
se3ufidasdnendoui Taid]

NMIANYIAUAIA Y VOITIUARLAZNITOTUITIUNTINATYIDINuADA LT Y
waiilaslan ms@im’mmmimﬂﬁummé’aﬂqwﬁﬁmaﬁmuﬁwmaé’ﬂﬂuiaml,axi’wuﬁiim
FULUU WWIAA Uagnalon1sideu

Exploration of the importance of literature and literary reading in English for
global citizenship; analysis of selected literary texts in English with the focus on the

global and cultural contexts, forms, subject matters, and writing techniques

a . o a v o = a a < a o
3787391 MU Literacy iuniinenaesnmuansasgdvnidulumuuleuisussuniinenay
TmdenFeuseivanmnmsndnymaluludyinans suussnmevesuinineduuding

1389 NMIAMUALATET NI YIAN YR sEAudSa e’ Manansing) w.eloeoo

enlo
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srg3vndanlungy Literacy & ngul
s83y1lungy Literacy & ngy lun
@) Health Literacy
) Intercultural and Global Awareness Literacy
en) Civic Literacy
&) Finance and Management Literacy
nauagliitosnin o mihefn sulidesndt o wiefn
ThdenSeumeivanamvdnsiluludydnan sassmevesmnivendeuing
303 Matmuslassas e nFnuily seRuUSyed (ndngmsive) wabeos

s183¥1lungy Science and Environmental Literacy (nangnsnnum)
wuqein
(ngui-uuR-Auadn)

#79 @00 lANUAZSITUYIA o (e-o0-b)
ENGE 100 The Earth and Nature 3 (3-0-6)
sedndidesdnudou Taidl
sedvdidesinundoui Taidl

nannisdanden szuuing natanesruu auganissssueAluszuuing nns
PUINENNYINTEITUNA WazAUMAINMANENITININ YLy wEdTuSTUAndouLaE
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Principles of environment, ecosystem, dynamic system, balance of nature in ecology
system, natural resource conservation and biodiversity; Human community related to their
environment and natural resource. Human activities directly impacts on environment and
natural resources: water, soil, minerals, forest, wildlife, energy, air, noise, solid waste, and
hazardous waste. Current environmental situation and environmental crisis in our country

and others counties; Ways of environmental management as a means for sustainable

development
89N @0  N15HYINDEN9G9EY o (en-0-5)
ENGE 101 Sustainable Living 3 (3-0-6)
snedvNfasAneInau id
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Thinking process, consumption and production behavior; impacts of
consumption and production processes toward ecosystems; changes and adaptation
as sufficient living
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SCCH 103
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General Chemistry | 3 (3-0-6)
a Ay = ' 1
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Stoichiometry; atomic structure; chemical bonding theory; representative and

transition metal elements; organic chemistry; nuclear chemistry; environmental chemistry

UfjuRnsiadl o (o-a-0)
Chemistry Laboratory 1 (0-3-1)
sedndidesdinudou Taidl
se3ufidesdnundouiu Taid]
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General techniques in chemistry; simple experiment in the qualitative and

quantitative analysis; some experiments related to lectures

uARREH o (en-0-o)
Calculus 3 (3-0-6)
gV NAvIRNYINDU (R

a Ay = 1 o e
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3fin n1nzsoles deuuazantiveseyius eyiusvesiladduiivade deidy
aeni3iiu Maiduiandnigs Hedtundlnafia faidundlnadfandu faidulomeslvanuas
Hendulamesluanundu nsmeyiuslneuiens syiussuduas namaleuius n1sussend
nsmeyiius susvudilinuauagndninaeilalnia Ujeruiuskasnismuinug wmalianis
wU3Hus Usiushinsawuu nsuszandnismu3nus arduetiuduazeynsuetiug Heiduves
vianesuUs afnuazanuselilesvesileidunanesuus oyiustes nasadeeyitusen uay
AUNUTT I
Limits; continuity; definition and properties of derivatives; derivatives of algebraic
functions, logarithmic functions, exponential functions, trigonometric functions, inverse
trigonometric functions, hyperbolic functions and inverse hyperbolic functions; implicit
differentiation; higher-order derivatives; differentials; applications of differentiation;
indeterminate forms and U'Hospital's rule; antiderivatives and integration; techniques of
integration; improper integrals; applications of integration; infinite sequences and series;
functions of several variables; limits and continuity of functions of several variables;

partial derivatives; total differentials and total derivatives
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SCBI 124 General Biology | 2 (2-0-4)
snevNfvsAnEInau g
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MNYI eolo
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WNd obe
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Basic concepts in biology; carbon and the molecular diversity of life; cell
structure and function; energy and metabolism, cellular respiration and photosynthesis;
principles of heredity, genetics, and molecular biology of gene; evolution; population
genetics; ecology and conservative biology

UuRn1maniaamen o o (o-m-a)
Biology Laboratory | 1 (0-3-1)
s1gAvNfeRnEInou Taid]

a Ay = ¥ v 1
51839 9ARRNYINIaNAY Taid]

Ujtanisnslindesganssea lnseairuaguinfivenad nisindeuiivesluiana
doideiiv leifodn nsutawed Wugenansuszring wafnssude’ wasdneine

Microscope; cell structure and function; movement of molecules; plant tissues;
animal tissues; cell division; population genetics; animal behavior; ecology

Wanddwiuinermansuszend o a (-0-b)
Physics for Applied Science | 3 (3-0-6)
sedniigosdnedou Taid
se3viidasinemdouiu 1aid

NAANENS: UANANTVBIBUNIA NAAIERSVBIDYNIA TULASNAIY LuuuduGadu
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ouvnamans: sumgiiuazanuieu nydeiiviwesguvmanians teulvstuas ng
Yofidesuesgammanans

AL N1simAsufiuuuadu nsazdiou nswnm nsdeuriuresndu deuaznislagu
Usingnisaineuinaed aduils nsduies aduusimanlnih

Mechanics:  Particle kinematics, particle dynamics, work and energy, linear
momentum and collisions, rotational motions, elastic properties of matters, oscillatory
motion

Fluid mechanics: Fluid statics, fluid dynamics

Thermodynamics: Temperature and heat, the first law of thermodynamics,
entropy and the second law of thermodynamics

Waves: Wave motion, reflection, refraction, superposition of waves, sound and
hearing, Doppler effect of sound, standing waves, resonance, electromagnetic wave

ne’
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SCCH 104  General chemistry II 3 (3-0-6)
swiviidasAnunau Taigl
sivniidesdnumdouiy Taigd
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Chemical thermodynamics; chemical kinetics; chemical equilibrium; ionic
equilibrium; electrochemistry; gas, liquid, and solid
WA ood  ANNITARYNUSElEY a (en-0-b)
SCMA 166 Ordinary Differential Equations 3 (3-0-6)
swivfidesAnurau Taigl
swiviidesinumdaudiu Taifd
fudsietou msuuzthaunsiseyiudaniy aunsdoyiudidadususunis
aunaiseyiusliiBadususunis msvszgndaunisdudunis aunisBeoyiudidadususy
04 MIUsEyNAAUNITIUAUADS auMITAduauRUsITAAUSUAUEY STUvaNNISTudy wnsnd
Awesiiuuud U3giinunees nsudasdadu n1sussendnidineieans
Complex variables; introduction to ordinary differential equations; linear first order
differential equations; nonlinear first order differential equations; applications of first order
equations; second order linear equations; applications of second order equations; high
order linear equations; systems of linear equations; matrices; determinants; vector spaces;
linear transformations; applications in science
WHe eoo  UFUANsHANWALY o (o-a1-0)
SCPY 110 General Physics Laboratory 1 (0-3-1)
edviidesdnuinou Taigd
edviidesfnumdeutiu Taigd
mimaaﬁdﬁﬂﬁﬁugmﬁLﬁ'wﬁaﬂﬁ’wé’ﬂqm%nﬁﬁﬁfﬂﬁﬂmLwiazﬂmxﬁwé’ﬁﬂm
Basic Physics experiments relating to Physics curriculums taught to the first year
students in each faculty
WY o TPANWAI a (on-0-5)
SCBI 125 General Biology I 3 (3-0-6)
swividasAnunau Taigd
eiviidasinumdeuriy Taigd
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Diversity of life, life processes in plants nutrition, transport, homeostasis,
reproduction and development, life processes in animals including reproduction,
development, endocrine regulation, neural signaling neural regulation, sensory reception,

internal defense, gas exchange, internal transport and digestion

o



szAuUTeyens AEANAdeULAENTNEINTAARS
wéngnsinenmanstudin Gnenmaniuazmeluladdsindon) AP -
WY oo UJUAMMENTIINY o (o-m-a)
SCBI 104 Biology Laboratory II 1 (0-3-1)
sedndidesfinudou laidl
sedvdidesfinunouiy faidl
27UINITUBLUDTT 9IUNINTIUTAANT rudnIHela orwndnsie e1adnsdnd As
asuradduiuduaznisiasysreziurauduuilowiunziawasnu nsasysressuveasuusleln
wazAw SEUUUsEAamMLarnsTuALian warnsmelawagnisandes
Kingdom Monera; Kingdom Protista; Kingdom Fungi; Kingdom Plantae; Kingdom
Animalia; Gamete formation; Embryonic development in sea urchin, frog, chicken and human;
Sensory nervous system; Respiratory and circulatory system
WA ble  iATBUNTINUgIL a (a-0-)
SCCH 221 Basic Organic Chemistry 3 (3-0-6)
wiviidasAnuirau AL @06
eiviidesinumdouriy Taidl
Tssaialuianauaznisduunansdunid Ujasewesansussnauniidundd n1siFende
wazaweslownil n1sduAszikasUfiseveweany talaateaiay waafy woalay azlsuifn
lalasmsueu ansiglad weanesed uea Bives ueadlan Alau nIaAsuendan auiusvesnse
ASUBNTAN Lol
Molecular structure and classification of organic compounds, reactions of organic
compounds, nomenclature and stereochemistry, syntheses and reactions of alkanes,
cycloal-kanes, alkenes, alkynes, aromatic hydrocarbons, halides, alcohols, phenols,
ethers, aldehydes, ketones, carboxylic acids, carboxylic acid derivatives, amines
WAl ke LAfiAlATIEiNUgY © (o-0-&)
SCCH 214 Fundamental Analytical Chemistry 2 (2-0-4)
seiviidesAnuirau Taifd
sedvdidesinundoui Taidl
wifiaszitunuzin Msduiiedns mawTeFlenudiazansiegne msdsudiung
vostaya Mlwszilagy3una nstnne winseimeaninsalntduwusi (mallans
Aandunas wasiudaas lngluianauazeaew) nisiasigendelnimuilewns wWunisia pH
nmamsensieglagldivaiianisuen LLaxmﬁLﬂiwﬁiﬂﬂmwﬂﬂ‘uaﬂLﬁﬁ%%u@ﬁ
Introduction to analytical chemistry, preparation of reagents and samples, data
evaluation, volumetric analysis, titration; introduction to spectroanalytical chemistry
(molecular and atomic absorption, molecular and atomic emission techniques)
potentionmetry; emphasizing on pH measurement, separation techniques for sample
preparation and high performance liquid chromatography
WAN wost  UJUANSIANTIATIZA o (o-ar-0)
SCCH 219 Analytical Chemistry Laboratory 1 (0-3-1)
eiviidasAnuirau Taidl
seiviidasinumdeuriy Taidl
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Basic skills in analytical chemistry; glassware’s uasge; solution preparation; basic
statistics in quantitative analysis; titration methods; basic instrumental analysis based on
calibration concepts; potentiometric method by pH measurements; application of Beers
law for colorimetric analysis by measurement of absorption spectrum of compound,;

preparation of buf-fer solution and determine buffer capacity

Fasinald o (on-0-5)
General Biochemistry 3 (3-0-6)
srgAvNfesRnYInau (R

a ay v v e
s1e3vNfesRnEIwTaunu laidl
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Structures and functions of all 4 types of biomolecules; namely carbohydrate;
lipid; protein and nucleic acid; basic metabolic processes of these 4 types of
biomolecules; basic mechanisms of DNA replication; regulation of gene expression and
DNA technology; basic roles of biomolecules involving their functions in various biological

systems in normal human body and their applications.

UAMY o (o-a-&)
Ecology 3 (2-3-5)
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Interactions between living things and their environment; basic knowledge of the
basic principles of ecological science; the concept of natural selection; population and
community ecology; biodiversity; sustainability; develop an understanding of the
scientific methods used to generate ecological knowledge; important ecology today;

important research related to ecology; laboratory ecology; study ecology in the field

9atAngndandeu o (o-a-&)
Environmental Microbiology 3 (2-3-5)
sedndidesdinudou W) ool
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Principles, basic concepts and techniques of environmental microbiology;
interactions  of microorganisms in  the environment, characteristics and roles of
microorganisms in the environment: bacteria, fungi, algae, protozoa and virus; factors
influencing in microbial growth; methods for microbial control in the environment; sample
collection and analysis of microorganisms in the environment: soil, water, wastewater and air;
applications of microorganisms on food and agriculture; environmental bioremediation; urban

microbiology; laboratory practice in environmental microbiology under biosafety procedure

S.Iaﬁ‘UVI’N‘IEWLLazﬂﬂiaLﬂﬁﬁzﬁQmﬂﬂwﬁﬂ o (o-m-&)
Water Pollution and Water Quality Analysis 3 (2-3-5)
edndidesdinedou WAL 0o

sedvdidesinundoui Taigi
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ﬂg‘mmeLLaxmmgwﬂmmwﬁmawfﬂﬁq nMafiuuaznisinwanmdeind msieney
wwmﬁma%ammwﬁw wu Ai-tey n1sidlvidia @ Anugu veuds n1sasanznaulazn1ss
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Definition of water pollution; causes and sources of water pollution; physical,
chemical and  bio-logical characteristics of wastewater; principles of water quality
monitoring; basic concepts in quantitative analysis; water and effluent quality standards
and regulations; water sampling and storage; analysis of water quality parameters: pH,
conductivity, color, turbidity, solid, chemical coagulation and flocculation, acidity,
alkalinity, oil and grease, N, P, DO, BOD, COD, heavy metals; water quality data analysis

and interpretation

niidawndon o (n-0-b)
Environmental Chemistry 3 (3-0-6)
sedniigasdnedou a8 oo

se3iigosdnemdoudu Taidi

vdnmssnuaiaunnden auaudRvesmiaiiuazy fauiussemiteinaa ity
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Principal of environmental chemistry; chemical properties and phase

interaction; basic chemistry in hydrosphere, lithosphere, atmosphere and biosphere;

e
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appearance reaction when pollutant entry to environment; natural process application
on pollution treatment; fate and transport of chemistry; toxicological chemistry; risk

assessment; emerging pollutants; case study in environmental chemistry

4178 b T3ESTIUNNAIWINEDN o (0-o-1)
ENES 291 Environmental Ethics 1 (1-0-2)
sedniigasdneiou A1AN @00
sedniigosdnendoudu laidl
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Definition, history, and concepts of environmental ethics; concepts of deep
ecology ethics; shallow ecology ethics; ecofeminism ethics; anthropocentric ethics;
biocentric ethics; ecocentric ethics; holistic ethics; animal rights; valuation; relationship
between science and environmental ethics; code of conduct for environmental ethics

in working place

4778 moo  AdRAIMINADN o (en-0-b)
ENES 301 Environmental Statistics 3 (3-0-6)
sedniidasdnedou Taidl
sedniidosdnemdoudu Taidl
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Population and sample; sampling; data measurement; random variables and
distributions, sampling distribution; descriptive statistics; central tendency and
dispersion; inferential statistics; point estimation and interval estimation; hypothesis
testing for mean and proportion; error in hypothesis testing; analysis of variance,
simple regression analysis and correlation analysis; multiple regression, chi square;

testing using statistical package; interpretation and presentation of analysis results

#7278 ol Lﬂﬁ‘l&gﬁ’lamféx‘iLL'mé'amLazﬁn%’w&J’mi b (o-o-&)
ENES 302 Environmental and Resource Economics 2 (2-0-4)
swivniidasAnuirau 47178 bod
seivfidesfnumdoudy Taidl
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Using economics fundamental for analyzing environmental and resource
degradation problems; economic frameworks as an option to effectively preserve
environmental quality and resources; economic tools to facilitate decision process

concerning environment and resources; economic instrument for pollution control

e uazuleungduanden © (o-0-a)
Laws and Environmental Policy 2 (2-0-4)
seviidosdneiou ad bod

seviidasdnemSouiu laidl
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Environmental policy; common pool resources; environmental rights;
precautionary principles; principles of environmental law; environmental law in
Thailand; international conferences and cooperations; international environmental

policies and agreements

nsALNBIRnSEALE B o (lo-o-)
Organization Development for Sustainability 2 (2-0-4)
3w iidesinerdou #1d oo

3w iidesinemoudu sl

Audadukarnsimuiegadidy uleuiedion simuiegedsiiu wn3esile
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Sustainability and sustainable development; policy for sustainable
development; tools for organization sustainability; supply chain management; bio-

circular-green economy model; case studies of organization sustainability

nsUssliunansenudindon a (en-0-D)
Environmental Impact Assessment 3 (3-0-6)
sedvdidesdneniau #8178 boe @278 molo LAY @198 mom
sedviidasdnemSouiu aid]
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Background, importance and law concerning environmental impact assessment
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(EIA); Procedures and steps for implementing EIA; Tools for EIA; EIA on physical and
biological resources, human use value and quality of life; Public participation in EIA, EIA
report Preparation, EIA case studies; SEA; HIA

gliansaumadmiuaandey a (o-o-&)
Geo-informatics for Environment 3 (2-3-5)
s3viidesinuinou #7178 moc
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Principles of geo-informatics and its processes; field map and its
compositions; reference system and coordinate systems; components of geographic
information system and function; remote sensing; utility and basic concepts of global

positioning system; geo-informatics related to the environmental studies

AATFIUTTUUMSIANTRLIndou a (a-0-)
Environmental Management System Standard 3 (3-0-6)
sedndidesdnudou #7278 ol LAz @198 mod
se3vdidesinundoui Taidl
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Principles of environmental management system; International Organization for
Standardization; principles of quality management and Deming cycle; structure of
management system standard; terms and definitions related to environmental management
system; interpretation of environmental management system standard requirements;
environmental policy; actions to address risk and opportunity; determining environmental
aspects and impacts; documented information of environmental management system;
operational planning and control; environmental performance indicators; environmental

management system auditing; management review and continual improvement

LATEFNINYURBULAZNITUTEERINIINITIN a (en-0-b)
Circular Economy and Life Cycle Analysis 3 (3-0-6)
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Definitions and principles of the circular economy; principle of pollution
prevention and waste reduction; environmental technology and circular economy;
framework for implementing the principles of the circular economy in organizations-
guide; production process improvement by source reduction and recycling, and life
cycle analysis; water footprint and carbon footprint

4778 o SiAuANEIEIUINemanduazmaluladiwandon o (o-a-@)
ENES 390 Excursion for Environmental Science and Technology 1 (0-3-1)
sedvdidesfinudou 4178 oo WAL a4 bod
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Excursion and field study for environmental science and technology; natural
resource management; other related topics i.e. human activities and technologies which
impact on the environment, pollution control, pollution and remediation, workplace
environment and safety, natural resources and conservation, public participation, art and

culture preservation

4178 de  Suleudtideuasdunumeduanday @ (@-o-a)
ENES 491 Environmental Research Methodology and Seminar 1 (1-0-2)
sedniigosdnedou &8 moe
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Research principles and processes; research problem conceptualizing; formulation
of research titles; research objective writing; conceptual framework diagramming; literature
review; research design and methodology; research ethics; types of academic seminar,

presentation of environmental seminar

2 Yy a P
#7274 e<lo A1SHNUAIUFILINADY o (o-et-a)
ENES 492 Environmental Practicum 3 (0-9-3)
srgAvINfesRnYINau #1798 o @@ mowl
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Training and learning from real situations related to environmental science and
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technology; academic presentation for workplace communication; report writing

techniques

Tasen1smainenmansuasmalulagfaninday o (o-c-an)
Project in Environmental Science and Technology 3 (0-9-3)
srgAvNfesRnYINau 78 <o
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Research study related to environmental science and technology; research group
work under advisor’s advice; literature review; research design and implementation; data
record and analysis; conclusion of results; research ethics; presenting research findings in
the forms of oral presentation, poster presentation, and report

ABUANIZAY : BNV INALUTATRILINADN

§27d oo
ENES 211

#4778 bob
ENES 212

nsiudIag1amaznIATIzRR 01 Nsd LA Lndeu o (o-on-a)
Environmental Sampling and Analysis 2 (1-3-3)
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Site selection for environmental study; searching for environmental problem
data of study site; planning and sampling; sampling and sample preservation techniques;
practicing in using equipment for surveying and monitoring environmental quality in
terms of soil, noise, solid waste and hazardous waste in the field and laboratory; data

analysis, and presentation of survey data

n133ANTsvesyacay o (en-0-b)
Solid Waste Management 3 (3-0-6)
se3viidesinerdou aNd boe
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Basic knowledge of solid waste management; sources, types and composition

of municipal solid waste; principles of solid waste management: storage, collection and

[calcd
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transportation; reuse; recycle; solid waste transformation: composting and incineration;
disposal by sanitary landfill; monitoring environmental quality in waste disposal site;
current situation of waste management

walulagnistrdatinge o (n-0-5)
Wastewater Treatment Technology 3 (3-0-6)
sedniigasdnedou #1d bolo LAy &3d bom
sediigosdnemdoudu Taid
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Wastewater characteristics; wastewater forecasting, wastewater collecting
system; wastewater treatment system; pollution control from wastewater treatment plant;
basic design of wastewater treatment plant; wastewater reduction at source; wastewater

reuse; use of mathematical models in water pollution control and management

walulagn1sinnisvesidudunsie o (en-0-b)
Hazardous Waste Management Technology 3 (3-0-6)
sedviidosdnedou a4 ool
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NANNITIANTTVDUFLTUNTIY VDUHLTUNTIHAINYUVU VBUFLTUNTIEINQAAMNTTY
AINIEANLYBIEITNANY N1TanNISIAnveRdsuUnsIe N1sEIveudsnauinlalul nstitnves
e dedtmaail-fdnd nsurdaveademeitniedinin maiatieswarnisvinduveauds
nsilinauiuulasnste ngrneuazdetaduiieafuingdunsouazveadesunsne

Principles of hazardous waste management, household hazardous waste,
industrial hazardous waste, pollutant transport, hazardous waste minimization, waste
recycle, physicochemical treatment, biological treatment, stabilization and solidification,

secure landfill; law and regulation related to hazardous substance and hazardous waste

walulaBiilensiundanadenuasnisuszifiuanudes o (-0-b)
Environmental Remediation Technology and Risk 3 (3-0-6)
Assessment
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Principles and important steps of contaminated site cleanup; site risk assessment;

risk communication; site characterization; conceptual site model; principles of pollution

&&



szauUsns

ANTALNAABNLATNINYINTANERNS

wingayinenmanstngia (nenmansuazmalulagiuinde) AP -

5378 mec
ENES 314

control at source and prevention of pollution dispersion; remediation feasibility study and
evaluation of remediation alternatives; remediation technologies; monitoring of
environmental quality after closure

UANEN1991NA o (lo-o-&)

Air Pollution 3 (2-3-5)
a ay '
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Fundamental of air pollution: sources, types, dispersion, effects, prevention, and
control; principal and practice on air quality measurement; sampling, sample
preservation, measurement and analysis, and data analysis and interpretation;

monitoring; prediction; assessment; laws and regulations related to air pollution

AP UANIZATY : LDNIVINITIANITNSNYINTSITUVNNBALAINADU

#4774 bbo
ENES 221

6178 b
ENES 222

ssAMEIazUgAIMenGInden o (o-a-&)
Environmental Geology and Soil Science 3 (2-3-5)
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Crust; earth crust change; result of changing and environment; occurrence of rocks
and minerals for natural resources; geological map reading; geology and hazard; soil process
and soil weathering; soil physics chemical and biological properties; soil organic matter; soil
nutrients; soil conservation; soil pollution; land use; soil field study; soil for agriculture

environment and conservation; laboratory; geology and soil science

NNINMALAITIANITNINYINTUN o (a-0-)
Hydrology and Water Resource Management 3 (3-0-6)
sediidesdneroy @278 boo
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Hydrologic cycle; meteorology and meteorological instruments; climatology;
runoff; groundwater and management; coastal hydrology; maritime zone; runoff
estimation; water balance study: water supply, water demands; integrated water

resources management; water related disasters; hydrologic models for water resources

management

AUNAINNAIENIITINTN o (en-o0-)
Biodiversity 3 (3-0-6)
183 NRBIRNYINEY Ad boe
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Concepts and theories of biodiversity; biodiversity in the world; threats to
biodiversity: habitat loss, exotic species, disease, and overexploitation; biodiversity value;
small population; population ecology; establishing protected areas; protected area
design; protected area management; biodiversity conservation outside protected areas;

ex-situ conservation; biodiversity conventions and laws

nanmsdasiuuazaluauany o (en-0-b)
Principles of Pollution Protection and Control 3 (3-0-6)
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Sources and effects of environmental pollution; principles of pollution
protection and control; tools and technology for pollution protection and control; best
practices and case studies

nsHuYNINeINISITUNALALTILINGN a (o-o0-b)
Natural Resource and Environment Restoration 3 (3-0-6)
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Ecological principles for restoration of environment and native ecosystems;

site establishment; site preparation; selection of seed mixes, planting techniques and
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management (fire and weed control) of native vegetation; evaluation of restorations;

emphasis on the restoration of native forest and wetland vegetation

A153ANNSANTALSILaZNSHEIUTINVDIUTZUN VU o (en-0-o)
Environmental Conflict Management and Public Participation 3 (3-0-6)
sedndidesfnudou @178 molb @13 mom LA @378 moe
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Concepts and theories of environmental conflicts; definitions and
rationales for conflict management; root causes of environmental conflicts; conflicts
analysis; conflicts of interest; conflict management strategies; creative conflict
management; alternatives and approaches in environmental conflict management;
nonviolent communication and environmental conflict management; public
participation; participatory decision-making process; organizing public hearings and
consensus, negotiations, and public consultations; environmental conflict
management based on public participation; case studies of environmental conflict

management; environmental conflict management practices
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Climate Change Mitigation and Adaptation 3 (3-0-6)
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Principles of climate change; historical, present and anticipated greenhouse gas

emission trends; good practices for greenhouse gas emission reduction measures;
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calculation of greenhouse gas emissions from each sector; principles of adaptation to

anthropogenic-driven disasters; principles of downscaling for climate change impact study

WAlLlagnassunauny o (n-0-b)
Renewable Energy Technology 3 (3-0-6)
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Fundamental of energy; energy resource type; Thailand and world energy
outlook; energy and material flow in ecosystem; solar energy; wind energy; hydro
energy; geothermal energy; biomass energy; biogas energy; hydrogen energy; energy
storage technology; renewable energy technology for electric generation; renewable
energy technology for heat generation; technical and economic performance
evaluation; renewable energy technology design; emerging renewable energy

technology; renewable energy development
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Urban Ecology and Introduction to Carbon Sequestration 3 (3-0-6)
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Urban ecology; urban biodiversity; the impact of environmental problems on
the transformation of urban ecosystems; improving urban ecosystems by increasing

green areas and integrated wildlife management and introduction to carbon

sequestration

ANSUSHISANNISANBLIOUNTZAN o (en-0-b)
Greenhouse Gas Management 3 (3-0-6)
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Global warming; physical science of climate change; biogeochemistry of

ExX
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greenhouse gases; principles of greenhouse gas management; greenhouse gas
inventory; mechanism and scheme for greenhouse gas mitigation: emission reduction
program, carbon footprint of organization, carbon footprint of product, carbon credit,

carbon market; carbon offset; case study

nasunaununazaudunalmsaniueu o (en-0-b)
Renewable Energy and Carbon Neutrality 3 (3-0-6)
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Natural resource; biomass and biological resources; biomass database and site
survey; biomass power plant feasibility study; renewable energy production
technology; sustainability assessment: carbon footprint assessment, policy law and

trends in sustainability, sustainability report and disclosure
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Green Technology for Environment and Energy 3 (3-0-6)
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Definition and relation of natural resource environment and energy; energy
source and classification of energy; green production and consumption; waste-to-
energy technology; principle and method of technology for sustainable
environment and energy; tools and applications of technologies for sustainable
environment and energy; prevention and conservation of environment and energy;
regulations and policies of environment and energy; case studies on technology

applications for sustainable development of environment and energy

welulagyduvidiaduinday o (a-0-)
Microbial Technology for Environment 3 (3-0-6)
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Principles and concepts of microbial technology for environmental pollution
management; genetically modified organisms (GMOs); biosafety and bioethics for
using GMOs; interactions between microorganisms and environmental pollutants;
microbial degradation processes of organic pollutants; bioremediation of organic
pollutants and heavy metals; environmental valuable microbial products; microbial

control of plant diseases and insect pests
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Materials Design for Sustainable Production 3 (3-0-6)
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Reviews of basic chemistry (atoms and bonding); thermal properties;
mechanical properties; phase diagrams; optical properties; electrical properties;
diffusion; crystallography; metals; alloy processing; polymer; composites (cement,
ceramic, and glass); parameters for sustainable materials; substitution of toxic

components; and design of materials for energy harvesting, conversion, and storage

winnssududwandon o (on-0-5)
Environmental Innovation 3 (3-0-6)
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Principles of innovation system; innovation management; innovation and
creative types for environment; treatment technology; clean production processes;
green energy technology; environment measurement and management; consumer

products; eco-design; self-certification
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Environmental Bioremediation and Phytoremediation 3 (3-0-6)
Technologies
swiviidesAnunou @278 ol
swiviidesfinumeutiu Taigl

ninnrsveamaluladnisiuylneidnisdinmuasiis unumvesgdunidly
nszuumsuylagismatanmuasity dadeiifnaremeluladnisitunlagisvsianinuas
ey ﬂizLm/mmmmiuia@msﬁuvﬁmﬁ%mﬁamwu,azﬁﬁa Lﬂmsz/ﬂumil,ﬁamwﬂiu‘lagmiﬁwj
TneTBymetanmuaziy mssenuuuuasnisUssgndldimaluladnsituylneiBmedanmuasis
mﬂ“ﬁmm‘luia@msﬁuvj‘lm%’%mq%amwLLaxﬁsu iauﬁwnﬂiuia@miﬁwﬁu ABnsiiu ng
wien M3¥e warnsleneidiegadmiumelulaimsituylagiBmedanmuaziy naia
Usvansnmuasmaluladnmsiuylngimsanmuasfia msnsafanuuaznisusziiy
UszAvisnmesmalulamstuylaiivmatanmuasfie anumsaidegtusesiuliunside
FruwmeliladnmsitunlagiBmedanmmuasitn weluladmsiumedanmussfiviuanudiby
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Principles of bioremediation and phytoremediation technologies; roles of
microorganisms on bioremediation and phytoremediation processes; factors effecting
on bioremediation and phytoremediation technologies; types of bioremediation and
phytoremediation technologies; selection criteria  of bioremediation and
phytoremediation technologies; design and application of bioremediation and
phytoremediation  technologies;  combining use  of  bioremediation  or
phytoremediation with other remediation technologies; methods for sampling:
preparation: measurement and sample analysis; Enhancements to bioremediation
and phytoremediation technologies; monitoring and evaluation; current states and
research trends in  bioremediation and phytoremediation technologies;

bioremediation and phytoremediation technologies for environmental sustainability

wdnnsilesfudwiviiassidoyauindeiuiiionisuimadanig a (n-0-b)
Fauandou
Introduction to Spatial Big Data Analysis for Environmental 3 (3-0-6)
Management
swivfigesinuiniou 8778 mo
seivfidesinumdeuriy Taidl

‘mﬁﬂmsLﬁaﬂﬁuiumﬁmeﬁ‘ﬁaadamum’lmg M%a‘ﬁaaﬂauﬁm‘?aﬁuﬁﬁw Google
Earth Engine; n15i@anly N159AN15 kazn19IATIZRAINE181NATIABULUUANEY19IEAN;
ndnmadosiluniadeuiieetesdmivioyadeiud; msadedeyadauimiandeyausin
aitudl; nsUssgndlddunisuimsianisauanden

Introduction to spatial big data analysis with Google Earth Engine; data
selection, manipulation, and analysis of multi-temporal satellite imagery data;
introduction to machine learning for spatial big data; data visualization from spatial big

data; applications of environmental management
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ENES 446 Biosurfactant for Environmental Application 3 (3-0-6)
sedvdidesinenniau #1d ool
sedvdidesinemSoudiv sl

#4778 <o
ENES 447

#4778 <€
ENES 454
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Types and characteristics of biosurfactant; properties of biosurfactant;
biosurfactant production; application of biosurfactant in remediation field : heavy metal
and petroluem hydrocarbon; application of biosurfactant in agricultural; regulation and
use control

wluwmaluladiiodewindox o (en-0-b)
Environmental Nanotechnology 3 (3-0-6)
se3niidosdnenou ad bod

se3iidosdnendoudu laidl

audfyuaznisszgndliunlumaluladiudunnden ulumaluladiienis
Jostunaririnuaivludannden pnuifugiuduulumalulad mawdsuuazeeniuy
st tanuly e sikazaTareuamaNTRvesTaguly nsUTulgsgan LR anng
gulnanazuslnadefaquilu nisthdadh dedeasuly nsvidauafivenmedetagu
Tu sirdaansdunidanndinansdanndeudeianuily nisidalanzvinaindinais
dawandeusnetanuily unlumaluladiundsanu nsudandanulelasioudieaguilu
Armanaznsiaueidedunlumaluladiiiodunndouuasndsen msussidiuanudes
Mnnnslifaquiluludanedeunisinnisaiudasafoainnisléianuagnandasiunlugu
Awandou

Importance and application of environmental nanotechnology; nanotechnology
for pollution control and remediation; fundamental of nanotechnology; nanomaterial
preparation and designs; characterization and properties analysis of nanomaterials; water
treatment for drinking and use uisng; nanotechnology for wastewater treatment;
nanotechnology for pollutant remediation; nanotechnology  for organic pollutant
remediation;  nanotechnology for heavy metal degradation; nanotechnology for
sustainable energy; nanomaterials for hydrogen energy production; research and
development of nanotechnology; risk assessment of nanomaterial applications;
nanotechnology environmental health and safety management

wanaRnuazasuIngon o (e-0-5)
Plastics and the Environment 3 (3-0-6)
sredvdidesinundou #d o

sredvndidesinumdouiy sl
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Basic principle of polymer; types and properties of plastics; plastic technology;
source of plastic waste; plastic waste collection and separation; plastic waste
management 3R; Eco-Efficiency Evaluation; life cycle assessment of plastics, Bio-

Circular-Green Economy plastic management, plastic and SDGs

NNV UFINAIUNTAIUANIANY ANMUaaANY TugurulasanulEnauns
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(MauR-UUR-Auad)
andace  walulagmsdinduanldlnd nsdadauaznisidnvesyanosyuu o (n-0-b)
ENES 342 Technology for Municipal Solid Waste Recovery Treatment 3 (3-0-6)
and Disposal
s3vdidesAnunou 47178 bod
se3vTidesAnundout laidl

wiswgnaviyudeu malwlaglumsslufa msundevezdursd nsUidauaznnsdnns
dsina wealulaBlumsridavezyaessenisilinay welulaBmstrdavezsenszumumsms
wilwaznns nsuUsiUvesdundsnu veedidnnsednd vezmmmeaia lulaswatadin veudean
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Circular economy; technology for re-cycle: organic waste treatment, sewage
treatment and disposal, land disposal; waste treatment by chemical process; waste
to energy; electronic waste; marine debris; microplastics; disaster waste; construction
and demolition waste; waste and climate change

#7278 mee FeIngrdawadeusaznisusafiuanandes o (a-0-b)
ENES 344 Environmental Toxicology and Risk Assessment 3 (3-0-6)
s3vdidesinuou #7178 boc
seviidasfnenwdoudu Taid]

anudufivvesansiall AdiTinuazaninuindendieg nszuiunisidng s
WNINIEA1E warn13Mdn arsfivluddidie Jedefidnadennududunsevesarsiviy
FaliTnuardeuindeon n1snaaeuuarUsifiusediuanulufivessarsiadl ndnnisuas
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Chemical toxicity on living organisms and environments; uptake, distribution,
and excretion of toxicants effects of environmental factors on hazardous level of
chemical toxicants in living organisms and environments; toxicity testing of chemical,
principles and process of ecological risk assessment; health risk assessment;

occupational risk and industrial hysiene risk communication; risk management

2374 m& LEEN‘S‘Uﬂ’JutLaZﬂ’mﬁJé‘IuﬁgtﬁauﬂﬁﬁéﬁLL’JﬂélaﬂJ o (en-o0-D)
ENES 348 Environmental Noise and Vibration 3 (3-0-6)
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audinnanenmvendessuniuuaranuduasiiounisduanden nsfududa
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Physical properties of environmental noise and vibration; perception,
sources, impacts, types, measurement, prevention and control, laws and regulations

relating to environmental noise and vibration

AuUaannea1dsundeLasan mwInaau LN o (en-0-b)
Occupational Safety, Health and Environment 3 (3-0-6)
srgAvINfesRnYINau @178 boc @@ molo @13& o
LeE €338 snoc
a d' v 4 s a
e NdesRnwInTaunu Taifl

wdnnsduanuUaends  e1deunsiouazaninuindenluniviniey esdnsd
AendosiuenTreuntouaraudasnss sunseluaninuindounisvitauuasnansenuse
quA ManN1sEAEns lsnannisusznaue @ Indndanisdudalunisyiiey nsesndn
warUsuduanimuandenlunsiieu nstusdunsieuazsyfiunnuidos N13AIVAY
duns1e gunsaidesiudunsisdiuyana atimnuaznisinnisanudasndeluaniu
Usznaunis nslesiudafdeuazn1snaulivingnidu nOuunewasinnIgIumueIdIeudy
wazAUUADAANY

Principles of occupational safety, health, and workplace environment;
organizations related to occupational health and safety; hazards in workplace
environment and health impacts; principles of ergonomics; occupational diseases;
occupational exposure limit; measurement and evaluation of workplace environment;
hazard identification and risk assessment; hazard control; personal protective
equipment; accident and safety management in workplace; fire prevention and

emergency response; laws and standards on occupational health and safety

N153AN13Y0UHIINYAFINNTTU o (en-0-b)
Industrial Waste Management 3 (3-0-6)
seiidasdnerou #08 molo @11@ mom WAy 838 moc
sedviigasfnemSouiu aid]

feulsnuuasvoadegeavngy nrnglulneuazsinssemaiiiedestunisionig
voudugaavnysy sWaveadugnamnsy savesismsdamsvesdugaamings iedoslolunis
anuazmUANYeLds Wsugnavyudsuiuredegaamnssu MRAURe19uarIATIZRfI0E1s
Renfuveadegaannssy mathiausrunguieiunsinmsveadognamnasy

Definition of industry and industrial waste; Thai and international regulations
related to industrial waste management; industrial waste code; industrial waste
management code; tools for industrial waste reduction and control; circular economy
and industrial waste; industrial waste sampling and analysis; group work presentation

related to industrial waste management
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Tourism and Environment 3 (3-0-6)
sredvdidesinendou #7174 oo
sredvdidesinemdouiy sl

msfnwRnssuMseuiisuaznansynusedmindey msleszinaln fiun uay
seiuramansznumemaluladfivnzay wdnnadesiulunisaunuuvasiiinvesadiv
warUaaun1sunInszaevouaiy NFUIMFINNITHAzIWINIINITUBIAUNaNIENUsD
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Study of tourism activities and impacts on the environment; analysis of
mechanism, source, and extent of impact using appropriate technologies; basic
principles of pollution control at source and prevention of pollution dispersion;
management and prevention of impacts on tourism resources; communication and

public relations; study visit

TaAInenyud a (n-0-b)
Human Ecology 3 (3-0-6)
sedviigasdnenou #1748 bos

sedviidasdnemdoudu aid]

fnainguywdiunsimunidedu nsAndessuuded fauiusvesuszsinsuas
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Human ecology and sustainable development; system thinking to population-
environment interaction; social-ecological systems as complex adaptive systems;
ecosystem services; sustainability of social-ecological system interaction; human
adaptation; social-ecological resilience building; research methods for social-ecological
systems; ecological field data collection and analysis; social field data collection and

analysis; social-ecological resilience assessment

Wuagszuuiie o (n-0-b)
Fire and ecosystems 3 (3-0-6)
sedviigasfnenou #1748 vow
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Importance of fire; forest fire; shifting cultivation; peat swamp forests; fire-
people-culture-ecosystem;  fire-related  disturbances; fire  ash-production and
composition; effects of fire on air pollution and human health; effects of fire on soil
physical properties; effects of fire on soil chemistry; effects of fire on soil biology; fire

and water quality; fire and aquatic biota; fire effects and soil erosion; post-fire

management
NIneINIsIURALSIUNTANY a (en-0-b)
Geological Resources and Hazards 3 (3-0-6)
sedndidesfinedou #7d boe
se3vTigesAnyndoui Taidl

wanNsNsInnssIEAMeIdandon ninensssdl Janlanuazguain ssdlfivh fe
fvAfeMiAsTostuRansTNvesyed nsUszgndldnfiarsaumaiiionisinanisssdine

Aauandey
Principles of the environmental geology management; geological resources;
earth materials and health; geological hazards; human-caused hazards; Geoinformatics

application for environmental geology management

Aewandoutulinniedenu o (n-0-b)
Environment and Social Perspective 3 (3-0-6)
sedvfigasfnenou #1748 vow

sedviidasdnendoudu il

wurRnANYTIUETE ANTiuaBIgllg n1sulan dueineinisdies SuRvhnas
msﬁuuvj 59531018 n1suUFsUnasesdaindon mswauniidedu msussiiudannden
JEAUYNSANENT

Modernization; ecological modernization; consumption; political ecology;
disaster and restoration, governance: environmental governance, sustainable

development; strategic environmental assessment

nsAeansAwIngau a (on-0-o)
Environmental Communication 3 (3-0-6)
sedvdidesinundou @18 mo

sedvTidesinemdouiy il

ANFUTLSSE AR InAeNLaTN1SADaNs DeFUTENOUTRINISHRASAIMINEaN
wRndfyfien sioansduinden NsunInsEateLarnIsEeNsULIANTIUNINEINEON
AIVEINTHDANTAUINGDY NITIUTATIEWINGDL N3H0ATRILINEOURAZAITNYAT N1
ﬁaaWiLﬁaﬂﬁiLﬁwﬁufjmnwwLLas?ﬁLL’mé’au Msdeansanudsssuduinden n1seasnis
Lﬂ?{auwmaquﬁmmﬂ n15AeaTINeIransawmindounazanudiBu n1sdeasiiie
GﬁULﬂﬁauéﬁdﬂuﬂﬁuauﬁ’l nsaeansiitan1sinnisin msdeansiitenisdanisunls nsdeans
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Taudsimidunnden midesunisdearsasnndon msfinufuRnmsdeasdundey

Relationships between environment and communication; elements of
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environmental communication; key concepts in environmental communication;
diffusion and adoption of environmental innovation; environmental communication
psychology; environmental campaign; environmental communication and agriculture;
communicating environmental health literacy; environmental risk communication;
climate change communication; environmental science communication and
sustainability; low carbon society communication; communication for water resource
management; communication for forest management; communication for solid waste
management; integrated marketing communication and green industry; communication
for environmental conflict resolution; environmental communication research;

environmental communication practice

wgAnssudniuaznisuszandldlunisdanmsdnudauinden o (a-0-)
Animal Behavior and Applications in Environmental Management 3 (3-0-6)
183V NfesRnEenau @18 boe

s8N sRneIwiouny Taidl

woRnssudn ieludaimunmsuasnalanieessiner  Jademsfinaivendidesasie
nANTTY; NOANTIUUTELAMANGY Yasdnd 1y wgAnTsunsmAu nstestusi nisdeans nns
Auiug madiagn msewew nMauteiy wasniadidey dsmastenudnladunginss
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The ultimate evolutionary cause and the proximate cause of animal behaviors;
how ecological pressures shape the evolution of animal behavior; distinct categories of
animal behaviors e.g. foraging behavior, defense behavior, communication,
reproduction, parental care, migration, competition, and social behavior; how the
science of animal behavior gets applied to solving environmental problem, resource

management, and conservation

agnﬁﬂimﬁugaﬁﬁunmé'au o (en-0-©)
Environmental Valuation Methods 3 (3-0-6)
1831 NAveRnYINaU #1798 ol
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sev1NdesRnwInIauny il
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inFesilelunisuszifiugandsandey Uselovivesnsussidugadunndon ssuvdnm
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Concepts of environmental economic theory; concepts of economic values
and environmental quality; environmental valuation methods; benefits of
environmental valuation; ecosystem service and economics value; environmental

protection measures; concepts of economic tools and their applications; case studies
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ENES 451 Wildlife Habitat Management and Restoration 3 (2-3-5)
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Concepts and theories of ecosystems in which related to wildlife habitat; basic
need of wildlife; wild-life habitat selection; structure and composition of habitat;
physical factors influences on habitat patterns; silviculture and habitat management;
landscape management; population and habitat dynamics; habitat monitoring; habitat

restoration; law and regulation; and sustainable habitat management

walulaBuazuianssuiiangauiionisdanisguni o (o-a-&)
Technology and Innovation for Watershed Management 3 (2-3-5)
sw3vdidesinudou 1@ boe

se3vTidesAnyndoui laidl
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Principles and concepts of watershed and resources management; the
physical geographic elements; watershed meteorology; hydrological factors; socio-
economic factors; watershed ecology; classification of watershed quality; technology

and innovation appropriate for watershed resource management; case study

WanEAERsawIndan o (en-0-b)
Environmental Botany 3 (3-0-6)
s3vdidesinuou #1d boe
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Basic concepts and definitions of botany and related environmental issues

including roles and importance of plants; cell structure; plant tissue; morphology;
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physiology; mechanisms and processes involved in the responses of plants to their
environment ecology; palynology; plant species classification; geographic distribution of
plant species; climate and vegetation; spatial distribution of plant communities and its
factors; vegetation dynamics; biodiversity and evolution; basic methods in plant
taxonomy and identification of major plant groups for environmental researches;
vegetation sampling design and methods; phytoremediation; plants as biocindicators
and in environmental monitoring; methods in botany for past environmental change

analysis; vegetation conservation, management, and restoration; plant and people

nsSanisAuiaanutuamIeIng o (o-o0-b)
Soil Management for Food Security 3 (3-0-6)
s3vdidesneou 1@ o
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Principles of soil management for food security; definitions of food security;
change of physical, chemical, and biological soil properties due to human activities and
their effects on plant growth and production; soil management for the organic farm;

soil and fertilizer management practices in plant production system for food security
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Introduction to Environmental Data Science 3 (3-0-6)
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Introduction to data science; environmental data sources; data analytics
maturity; exploratory data analysis; software and data; data abstraction;
visualization; data transformation; statistical data analysis; environmental modeling;

time-series visualization
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Information Systems and Technological Models for 3 (3-0-6)

Environment System and Resource Management
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Information system concepts; technology models; management; environment
system and resource management; using model methods in data management for
management; model components; model and working in environmental fields; model

development cycle; model development skills and application

A58519UUUTNABIUAZAATISHNAINTTZUU o (en-0-b)
System Dynamic Analysis and Modeling 3 (3-0-6)
s1e3vdidesAnundou WA 0o WA eob WAL 818 bos
se3viidesdnumdouiiu aid]

ATTUIUNITASIILUUTIADY BWUIAASIVYDAVBINITAALTITEUU LaTNaingseuy
gﬂLLUUﬁugmmaqwqﬁmsmmuwai’m 2IAYTENDUTDINTATIMUUT BN TINTITUY M3lE
NUYDINUIS VENSIM nTel@ne1iuud1aoinainissuy waganiun1salangs n1siaszn
ﬂ’J’]lIllllLLﬁNSULLaSWQWNéBMIWQ ﬂ’]iLLﬂiNﬁLLﬁ%?ﬂl@ﬁ’ﬁNaLL‘U‘UT\]OWaaﬂLﬁ@Lﬂ’]ﬁM’]ﬂIuﬂﬁiﬁﬂﬂ’ﬁ
Aandeu

Modeling processes; concepts of system thinking and system dynamics;
fundamental modes of dynamic behaviors; system dynamic modeling components;
VENSIM software application; a study case of system dynamic model with various
scenarios; sensitivity and uncertainty analysis; modeling result interpretation and

communication for environmental management purpose

nssansdeyadiudunden waznsiasziadftugs a (n-0-b)
Environmental Data Manipulation and Advanced Statistics 3 (3-0-6)
se3niidosdnedou @ mom

se3viidasdnunouiu laidl

nsdansiuteyamudaindouiieliiinuanifmnzauiunsiseineaia
nsmsiesounasiamsiuteyaiiinund nsdangudeya msUszananadeya n1siAse
ANULUSUTIN  MTIATIZYANNLUSUTIUTIN MRS IERANFURUS WAL N1Sana8s  @UNNS
anneelaglifudsued (huvsdany) melnsgingiuls nsonnesidany mannnoeids
dunswazlilludunss nsonaesuuuladafn adflulymsdwes waznislalusunsudnsagy
meadRtunuITedudannden

Manipulation for environmental data to prepare appropriate attribute for
statistical analysis; checking and handling with abnormal data, grouping data, data
processing or calculating; analysis of variance (ANOVA); analysis of covariance
(ANCOVA); correlation and regression analysis, regression analysis for indicator variables
(dummy variables); multivariate statistics; multiple regression, linear and nonlinear

regression, logistic regression; nonparametric statistics; the use of statistical software

D6
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978 embe

ENES 364

#4778 €&
ENES 455

packages applied to specific environmental research

waluladgfiasaumaiianisdisrauasiniunuiinineinsuaz a (e-0-5)
Aawndou

Geo-Informatics Technology for Resource and 3 (3-0-6)
Environmental Survey and Mapping

swdviidesfnuiniou @278 oo

sedviidesfnumdoudu Taigd

nann1suaziuwlAnveunalulaggiiarsauma madan1sd1sranineinsuag
Aauandeundnn1smianudl seuufidauarn1sd1eds wadansdrsadeuns nsd1se
wazdavhunuiidiedeyanifienuasdoyagiasaumaiugiu msdavhusuiidounaniosy
ﬂanﬁﬂauﬁaéqmmﬁmuﬁﬂu%’uﬁamﬁmﬁﬁLquﬁﬁwamﬁﬂmqmm QRERT R GHGIGR
ﬁuﬁummsﬂszqnﬁ%’

Concepts and principles of geo-informatics; resource and environmental
survey techniques; principles of mapping and coordinate reference system; positioning
survey techniques; surveying and mapping with satellite data and fundamental
geographic data set (FGDS); mapping with cloud computing platform; unmanned aerial

vehicles for very high-resolution mapping; geospatial database manipulation and

application

AsaunARAansULES o (n-0-b)
Advanced Geographic information System 3 (3-0-6)
s8R IRnENaU #1@ mod

s1erNdesine wiouiu Taid

wanMsLazuUIAnYeIsTUUMsaUmAgiimans Tassaisgruteyadmiuusuiiany
3o asrUsEnaULayIansldsyuvasaumaAgiamans N5l MISenAY N15IMUA N3
Juiin - Msuanmauaznsdteandeya AN MYRLALAZANNRULUT  SEAUANLANTIAIAY
nsUsTanmA T mﬁmswﬁﬁuﬂaqﬁﬂizmﬂ MIATERlATg  NTIATIEteys
wAwes MIlATEloyasanes LLUUR‘]"]aaqa’ﬁaumﬂqﬁmam%uaxmﬁLﬂswﬁ'ﬁuﬁ n13
Uszgndszuuansaumagimansdmsuianmaminenssssunuasduandon  firmnans
fimumalulad giiansaumaiuanuinnimaingimsiuduindon

The principle and concept of Geographic Information System; database
structure for a thematic map; an element and utilization of Geographic Information
System: data input, data retrieval, data discrimination, data storage, data output and
export; data quality and variation; Digital Elevation Model; spatial interpolation;
Geographical surface analysis; network analysis; vector data analysis; raster data
analysis; GIS modeling and spatial analysis; application of Geographic Information
System for natural resources and environmental management; development trends of

geospatial technology and advances in environmental science

1)



syauligae3 ArAIIRdBILAENNENTAERS
wangnsIngransUngin Gnermansuazmaluladduindon) Medn -
dnd e msussaianatayaninszezlnaeiuay o (n-0-b)
ENES 456 Digital Image Processing for Satellite Imagery Data 3 (3-0-6)
se3viidesinendau a8 mooe
se3viidesAnendouiu sl

g s umellad pRansauna unAnvesnsdmaszeglng wdsuusimanli
wazUsINgNI3aIR1aY Ui:mmad‘ffez&am‘wmﬂmuﬁam MTAATIZALUAR ALY NITUAR
EENETULUUANe MIRNsaENSUSULATELAT R IAY NMSUSULARTNY NFRIRIIANA
mﬁ%ma‘ffegamwmﬂmuﬁsJaJ m‘s‘d%"uLLﬁLLasmmﬁaummgﬂéfaﬂ miiJ%’ULLGiﬂﬂﬁauvawé’ﬂﬁmm
Ussm msuszgndliteyannainmaiigusunsdnnsminenssssuwa

Basic knowledge of geo-information technology; concept of remote sensing;
characteristics of electromagnetic radiation; data used in remote sensing; image
interpretation; color composite; image contrast enhancement; Image geometric
conversion; image classification; accuracy assessment; post classification; applications

of remote sensing for natural resource management
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NUN &
NAaWSNITEUSVMENENT NAENSNITEaULAN1TUTTEUNG

HAGWSNIITUTIZAUNENgAs (PLOs) nagnsn1sdau uazn1sussiiung

wanansldnagnsdnnsiseunsae fail

®)

15)

Jnusraunsainsiseusviaenadosiunad nsn SIS eussvAunangns NuNadnsMISeuisTAuTEIvIaIn
seuugulugseiuenniuluusasiut
YIUINITAININIINNT uarnsEinUiUvieluessou wesUfoRnts uasmsiinufiRnuluanuiiss
Inefiaanansduasinensmevenudadiuayu Tiduusiginm
TnszvaunsFeudiivannvans weligGouiidaminlunsGous Wauminusdsndulunisvin was
Huinveustomlumiiiliddadenues Tnsldnssuiumedoud el

- Lecture-based learning

- Problem-based learning

- Project-based learning

- Evidence and data-based learning

- Transformative learning

- Community-based Learning

- Team-based learning

- Workplace-based learning

wangnslinagnsianaansnsiteus dail

®)

)

o)

UstifluNaRAANMa33 (Authentic assessment) ANAEWSNS3EuSTiaonndowmaqaswsnevemangns
WAZALTIOUAIYAN
Ustiiuluy Formative assessment dwudamumnuimmihwesiFeu uazlvimudiomdedSouilol
UsTquadnsMFouiifvualy
Usgliuuy Summative assessment iloUseifiunadugninisiFouiiiaenndosiunadninisigousi
fvuna IneldeniedesiionsinuasUssifiusaiinannvas wagindedeldewamnauna aenndesiy
USUNURIEuIn leiu

- MyaeuTalliey uar MCQ

- wuuUssdiuseay

- wuuUssdiunisuiaue

- wwutssdiulesanunanemaniduinermansuazmealuladdundon

- wuuUssdiunmsufunluriesujusinas

- LL‘U‘U‘UszLﬁumsﬂﬁﬂ’a‘iuﬁuﬁﬂﬁﬁamu

- wuudssfunmeinusaiudunguleedsinau

- uuuusmfungAnssunasnsUfoRnuananuiinufiReu
nsianademuinasiaussougiirivual (Criterion-referenced assessment) duiunsussiuiilduuy
Uspidufinissisuainausiisluguuuy Checklist uaz Rubric score

o
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HaAWSNBUSTEAUNANgNS

nagnsn1ssay

nagnsmMsinuasUssiiung

PLO1
NuEULazAHUN YT UANAN

a

AaandouditAendoadu fiu 11 uas
9n1A TalusduanIuUsEnaunis
yuru wazszuuing liedrudu
STUU LardanAaesiuusSuUNMISEIaL
waziAswgna Wulumuunnsgiunis
muammmwéqLLmé’ammﬂaLLaz
AIILIVUTIIVITN

- o - Vi o : usTENEULY
UAuuS (Lectures)
N5dULUA (tutorial and seminars)
nslinsalAne (case- base
leaning)
nseAUTIEna (group
discussions) wazfianssungueae
smdINsUEUe (small group
activities and presentations)

105U UlUY Formative wag
Summative 1AgAAMNABAARDIVDS
WNUNN1SUSEIRUTANALAYHAG NGNS
Foudlusedudud lasldisnns
Useifiu fadl

Formative

- Titolaualug senINusouLazying
AU

- Quiz 5¥NRINAU

Summative

- @OUNIAN Y

- wuuUsgillusegau

- HUUUSELIUAMNINNAIY

- ‘{‘Jﬁ o - %ﬁ o :

msEsunnslgleymndn
(problem-based learning)

n3fneIAUAIIMEAULEY (directed

self-directed learning activities)

An15Us2LuLUy Formative wag
Summative 1A8AAIUABAARBIVDY
WNAUNN1SUSEIRUTANALAYHAG NSNS
Foudlusedudud lasldisnns
Ussiiiu fadl

Formative

- Titolaualug senINusouLazying
AU

- Quiz 5¥NRINAU

Summative

- @OUNIAN Y

- LUUUTZIEUTIEU

- UWUUUTEUAMNNHAIY

- W - B @ MsSouninaany
A50191809 (simulations) Wagan
Usraun1saingea1nn1singu
(experiencing learining) 91N
ANUAUR (practice) Tnsaifinu
Jugu

An15Usetiuuy Formative way
Summative 1A8AAIUADAARBIVDS
WNaINSUSEIWIRNALAYHAANENS
Foudlusedudud lasldisnns
Ussiiiu adl

Formative

- T UplEaUpLULSI8UANNATINEN
wazsrenuaduanysalsenitaag
WAIRNIU

Summative

- WUUUSEEIURINADURNY

o
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nagnsnssau

nagnsnMsinuasUszidiung

- @OUNANG Y]

-9 @ : msvhauddelulasenums
Inedanswazmalulad
Fdanany

1n15UsgLduluy Formative uag
Summative 1AgAANABAARBIVDS
WNATIN1TUSEIIUTANA LAY HAGNGNT
Foudlusedudud lasldisnns
Useifiu adl

Formative

- wUUUsEulATII 1 lATIUNIg

Ineans
- nsliruugshanenassiivsam

Summative

- WUUUsEHUlATI UM FEns
wasmAlulaB A wndoNaNe15ET
USNW/ATIUNSUTTEUNA 1Y

PLO2
wansinuzlunisldgunsaliniosile
NUA28819LaYILATIZYIA88 19914
dawandouldognegniesniundn
AUVINITUALEDAAADINIUIDATS
1INTFIUANA

- Wo- U1 b: Annsldaunsal

WAIeeile Tun1swseNasadl way
msvimneaesiuieslfinnis
Inenmansilaiy

1n15Us2L0ULUy Formative wag
Summative 1AgAAMUABAARDIVDS
WNUNN1TUSEIRUTANALAYHAG NGNS
Foudlusedudud lasldisnns
Useifiu adl

Formative

- Ttolaualug senINusouLazying
AU

- Quiz 5¥RINNAU

Summative

- @pUNAUUR

- wuussilusgau

- UWUUUTEIEUANAIWHAIY

- Uil o - Uil on : AnUfoRnnsld

¢ A A 2 o 1
gunsal 1n3esile lumsiiuegns
Medsnaey kaginufumnis
AaTgnunndwInaexly

VBNIRIGHEE

1n15UsgLduLuy Formative wag
Summative 1AEAAIUADAARBIVDY
LWNEINSUSEIWIRNALAYHAANENS
L‘%auﬂusxé’u%uﬂ Taeld35n19
Useifiu adl

Formative

- Titolaualug senINuseuLazying
AU

- Quiz SERINAU

Summative

- gaumAU]UR

oo
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nagnsnssau

nagnsnMsinuasUszidiung

- huudssidiuseau
- HUUUSEIUAMNINNAIIY

- U o - V7 < : asdloviinismeans
Tnelfindosile gunsal Januas
answaiimnaInendmans Lagnsiiu
Freghsludaundonananiud
Hnau

1n15Us2L0UuLUy Formative wag
Summative 1AgAAMUADAARBIVDS
WNUNN1TUSEIRUTANALAYHAG NGNS
Foudlusedudul lasldisnns
Useifiu adl

Formative

- Ttolaualug senINusouLazying
AU

- Quiz 5¥RINAU

Summative

- geumAUUR

- UUUUsEIEuT e

- HUUUSELUAMAINNAIY

- wouUssdiunnanuiiinny

-9 @ : msvhauddelulasenums
Ingranswazinalulad
dandey

1n15UsgLduluy Formative uag
Summative 1A8AAIUADAARBIVDS
WNUNN1SUSEIRUTANALAYHAG NGNS
Foudlusedudul lasldisnns
Ussiiiu adl

Formative

- wuuyssiulaseselasaaunig

IngAans
- psTruuzshanenassiivsam

Summative

- WUUUSEHUlATIUMNSINNAEnS
wazwalulafAndenaine1anss
fiUsnw

PLO3

Usmsdnnistasanisdesiu atuay
uitly uagiluaanindswandouls
Wulumuiieanuuuly Tnernileds
NaNIVINIT ATTYIUTTUVDIAIY
A3 warvIunvesdeauludiud
Whvane

- U o - Ul o - msSeuannsld
Usyvmvian (problem-based
learning) NMSANIALATINIBALLDY
(directed self-directed learning

activities)

An15Usetiunuy Formative way
Summative 1A8AAIUADAARBIVDY
WNANN1SUSEIUTANALAYHAG NGNS
Foudlusedudud lasldisnns
Useiiiu adl

Formative

- Tvolaualug se RIS guLazying
AU

- Quiz S¥WINATULAYYINEATU

- dn@nwdssifiuiiousaungy

by
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nagnsnMsinuasUszidiung

- MIHUNANGANTTY
- BUUUIEINAIINYNA BINY
ATIUTINVBIEUTIVIAN

Summative

- @OUNANG Y

- LUUUTSEI U UR IR MBS
- wudssdiumsiauenthdusoy

Ui o0 - B « : M3Bouanaany
nIalINaed (simulations) kagan
Usgaunismse (experiencing
learining) 31nNSHNUUA
(practice) TdnsdiAnwduguuas
TAsenuInedans dn1silnein

1A5997U

In15Useifiunuy Formative way

Summative 1AgQAUABAARBIVDS

WNATIN1TUSEIIUTANALATHAGNGNS

Foudlusedudul Tasldisnns

Ussidiu ol

Formative

- wuuUseiulasesnedasaaunig
IngAEns

- msliduuzihanenassivine

- TdelauDL UL SEWINTIULAETINY

AU

- Quiz IENINAU

- LUUUSEIEUSI9UAIN AN LN

1ASIUMOINMEnS

tihAnwusziiuiousaungs

- ASHLNANGANTTY

- wuuyUsiliualugnAeIniy
AT NTIUVBIVTINTN

Summative

- @OUNANG Y

- LUUUSEE USRI MBS

- wuUUsEUlASIUMINGFERS
wazwalulaBAwIndouainenasd
fiUsnw

- wudssdiumsiauenthdusoy

- WUUUTEHUNANITHNIIIURN
9191587UTnW

PLO4

doans dTeyavessAnuiiifetes
masudwndonlinsaniu
Fnquszasd lnglfiaTesieluns

-W o - VN « : InUszaunsal N3
Seudduasulviseulatinisuseyy

waraAusI8NgY (group

discussions) uazianssuNgueay

fin15UsziuLyuy Formative way
Summative 1AgAAMUADAARBIVDS
NANNITUTZEUTARALAZHAT NGNS
a e £ 5 ) Yaa

Wouslusedutul laeldisnas

bl
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nagnsn1saay

nagnsmMydauazUsuiiuna

doansuazn Nz auiudsUans
M veuazMesIng e

suwdansuaue (small group

activities and presentations)

Ussdiu ol

Formative

- MSHUNANGANTTY

- MsUsBiiuNgTweiUTe

- wuvdszillumnugnaedniy
AITYIUTTVBIEUINTN

- wuwssdiumnuAnung 5uans

Summative

- huvUsgiliuranisutauawuuyin
Wan

- wuuUssidivanaaudinau

U9 o - @ - SolEinsHlneu wielk
IgfinmsdeansiiugFuansluesdns
%ﬂ%‘wLﬁ@iﬁmiﬁw}umﬁqmu
wWhniang

1n15UsgLULUU Formative uag
Summative 1AgAAMUABAARDIVDS
WNATIN1TUSEIIUTANA LAY HAGNGNT
Foudlusedudud lasldisnns
Useifiu adl

Formative

- wuudssdiuannanuiiilneu
Tudhunslidoiaueuusiiudy

Summative
- LuUUsEEuNEnUNRNIY

7 & : wusthmsthiawenudde
wuvaEnawi delin@nwlein
Mo siingmansliiungu
Filsinanamvane Tnelenansely
JolauaiuzUounau

1n15UszLULUY Formative uag
Summative lAgQANADAATDIVDS
WNANINSUSEIIUTANA LAY HAGNGNNT
Foudlusedudul lasldisnns
Ussiily fell

Formative

- wuudsgiiiunsulaueuIduany
U91n9191567USn WA 1o
UNANYILALALNTTUANT

Summative

- @ Soliiimsauenauie
wUUAsUsERATINg Welindnw
TaelnnstEue I TINIsLuY
mans nefliaarnssunisi
Fenmausiasd el
UDlEUDLUY

In15Usefiunuy Formative Lag
Summative lAgQAUADAAT DYDY
WNANINSUSEIIUTANA LAY HAGNGNNT
Foudlusedudul lasldisnns
Ussiily fell

Formative

xR
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nagnsn1saay

nagnsmMydauazUsuiiuna

- TRLEUBDLULAITUNEUDIIWIFEDIN
2191597U3N¥1 WATANEATIUAIT

Summative
- WUUUSEEUNNSULEURIUITLANN
219159NUSNY waLAENTIUNNS

PLO5
auluunumidninermansiuag
walulaBAswndeusiutugauldis
Tuunumguiuazau1inyeings
weliussaihmnevesng

- Uil o - U7 < : Foilsilmsiaungs
aelueuBen uazuenauGeu
nauIwIAENLaZNgUTUIALYEY) tng
fvuuuiinAnudunguies uay
9191583unguly leliiiinnis
yhausmiufunguauivainvans

1n15UsgLduluy Formative uag
Summative 1AgQAUABAARBIVDS
WNANNISUSEIIUTANALALHAANENNS
Foudlusedudud lasldisnns
Ussidiu ol

Formative

- 15T DLE@UDINBI1TITENING
Msviaungu

Summative

- wuUUsEEiuNan1sILan
919573

- wuuUsziiumanisionudungy
Tnefieusinau

UM o - & NSHAY

1n15UseLfiuluy Formative way
Summative 1AgQAUABAARBIVDS
WNANN1SUSEIUTANALALHAGNGNNS
Foudlusedudul Tasldisnns
Ussidiu ol

Formative

- wuuUszdiuainaanuiitneuly

dudelauouuy

Summative

a alee
- WUUUTEIUNED T UNNNSY

- U9 & - mavidadunquangls
° o el =
AuuzinreI9115ENUTNK

An15Usetiunuy Formative way
Summative 1A8AAIUADAARBIVDY
WNANN1SUSEIUTANALAYHAG NGNS
Foudlusedudud lasldisnns
Ussiiiu adl

Formative

st elduauuzaineaise
Usne
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nagnsnssau

nagnsnMsinuasUszidiung

Summative

- LUUUTZHUNANITYINNIUN
9191587UT N

- wuuUsziiunanisionudungy
TnauiousIneu

PLO6
THmelulafansaumanaznisioans
Huadesfielunisu jURsaudu
NEIAIERSAILINaOUAIUNEN
385571

-U o - U0 « : InbidUsEAUNSal
nsisgustansitenidinalulad
ANSAUNANNIHRANS

1n15UsgLduluy Formative uag
Summative 1A8AAUADAARBIVDY
WNAUNNISUSEIUTANALALHAGNGNNT
Foudlusedudul lasldisnns
Ussiiiu adl

Formative

- BWUUUTZEIUAULDY

Summative

- MIERUUHURNTaNSAUmNA

- wuuUssfiunstauentnd Sy

- wuvUssiiunanisunalulad
ansaumALaznsaoansunldludu
\Sou

- Yo - U9 o : Anldlusunsaluns
ATUNALAY AT INEY9ET A

1n15UsgLduLuy Formative uag
Summative 1AgQAIUABAARBIVDS
WNANN1SUSEIUTANALAYHAGNGNNT
Foudlusedudud Tasléisnns
Ussidiu ol

Formative

-9 UDLEUBLULAINDI115E
SEMIMsaeuU{UR

Summative

- MIERUUNURNTENSAUNA

- U o TlUSHATUANTEUMANNG
niimanslunisiavinveyaniu
&

WInanY

An15Usetiunuy Formative way
Summative 1AEAAIUADAARBIVDY
WNaINSUSEIWIRNALAYHAANENS
Foudlusedudud lasldisnns
Ussiiiu adl

Formative

-9 UDLEUBLULAIND115E
FEMIaNsaeuUU{UR

Summative

- MIERUUURMTaNSAUmNA
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nagnsnssau

nagnsnMsinuasUszidiung

W o - V@ Wiimelulad
aﬁaumﬂhmﬁmv‘iﬁa;ﬂaLLaSLﬁa
msdoanslumsilnau s
1A59N539Y

1n15UsgLduLuy Formative uag
Summative 1AgAAMNABAARBIVDY
WNATIN1TUSEIIUTANA LAY HAGNGNT
Foudlusedudud lasldisnns
Useifiu adl

Formative
-n1stvidetlauaLusaons Y
A158UNAIIND19156 T UT WAy
anufitinau

Summative

- LUUUSEHURNANTTYINNIURN
919158 7UT N

- LUUUSEHUNANTTYINNIURN
AnuiiEneu

PLO7

TN URRILAULDI I UUSUNVDINTS
Wuwininenmansuavinalulad
Fawandouldmnzausuanud
SuRnvaU WarwnviuRean1UNTal
Fanndeulanfiuasunas

- o : SnReNITU Transformative
learning TinAnwlasdnauies
LLax’JNLLNuﬂWSW@MmmHL@ﬂUU%UW
ﬁL‘V]ll']gﬁll

An15Us2LuLUy Formative wag

Summative 1A8AAIUABAARBIVDY

WNUNN1TUSEIRUTANALAYHAG NGNS

Foudlusedudul laeldisnns

Ussiiiu fadl

Formative
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A9 @ S1EIVIVIAUATULRNUNITANE

Program-Level Learning Outcomes (PLOs)

sady  Fadwn ;J:;;ﬁ wnivmaluladduandan 1BNIYPINMTIANTINSNEINTS TN RUALEWIAGDY
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8

13T o
AMAMsEned o
LAY @00 MsANyIWlUNeMsHALLYwE o
MUGE 100 General Education for Human (en-0-1) - - - - - - - -
Development
WA wom TN o o
SCCH 103 General Chemistry | (n-0-5) i ) i i ) i i ) i i ) i i i
WAL eoc UHTRN5IAL ® ) . ) ) ) ) . ) ) )
SCCH 118 Chemistry Laboratory (o-o-®)
WA oo LARATEH o
SCMA 118 Calculus (sn-0-0) ) ) ) ) ) ] ] ) ) ) ) ) ] ]
WY oo TIIMEWHN o S |
SCBI 124 General Biology | (o-o-&)
MY w0l UFUANMIMANTTINGT o ® ) . ) ) _ ) . ) ) _
SCBI 102 Biology Laboratory | (o-on-@)
WA oon NANddmUInermansUssend o @ | ) ] ) ) ] ) ) ] ) ) ] ) ) )
SCPY 167 Physics for Applied Science | (n-0-)
FAFIND XXX 31V INYIBING Y ©
ausERUAzLIUN SN Ui TInendemus (o-o-¢) - - - - - - - - - - - -
LAEN xxx
ARAYN ooe AMWlnaiienisieanstu ©
sEAugaLAnY (oo-d) | ] ] ] ] ] ] ] ] ] ] ]

®mo
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sady  Fadwn ;J:;;ﬁ wnirmaluladduandas 1BNIPINMTIANIINSNEINTS TN RUALEWIAGDY
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8
LATP 111 Thai Language for Communication
in Higher Education
AN @00 LANLAYTITUYIA P
ENGE 100 The Earth and Nature (en-0-5) ] ]
AMAMIANET
WA soc ATt b m
SCCH 104 General Chemistry || (sn-0-0) i ) i i ) i i ) i i ) i i i
WA eob aUNMTIBeyUSaTay
SCMA 166 Ordinary Differential Equations (-0-5) i ) i i ) i i ] i i ] i i i
W emo UfTRNsHANATLY ® ) - ] ) ) ) o ) ) )
SCPY 110 General Physics Laboratory (o-en-@)
W oo TFAMEWAI o
SCBI 125 General Biology I (en-0-D) i ) i i ) i i 7 i i 7 i i i
WY oo UJURNMIMENTIINGT b ® ) o ) ) ) ) o ) ) )
SCBI 104 Biology Laboratory I (o-m-@)
FARIND XXX SNEIVINWIING Y ©
ausERUAzLIUN SN uTTTInendtmus (o-o-&) - - - - - - - - - - - -
LAEN xxx
N moe MIRTINeENeSsBY o
ENGE 101 Sustainable Living (en-0-b) i i I i )
13NN
AMAMIANEd o
WAL bloe ATDUNTENUFIU o . ) ] ) ) ] ) ) " ] ) ) ] ) ) )
SCCH 221 Basic Organic Chemistry (en-0-)
MY boe AT ETugIL ©
SCCH 214 Fundamental Analytical Chemistry (0-o-@) i ) i i ) i i ] i i ] i i .

@MNEG)
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FWaiv  Fodw ;J:;;ﬁ wndvnaluladduandon BNIYINITIAN NS NEINTTITUVRUALRININE DN
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8
WAl box UJURNSIATIATIZN ® ) 5 ) | | | ) ) ) . ) | | | ) )
SCCH 219 Analytical Chemistry Laboratory (o-on-@)
MR oo Fuafivily o
SCBC 206 General Biochemistry (en-0-1) i ) i i ) i i ) i i ) i i i
@278 o ULIAINYT o
ENES 201 Ecology (oad) | P ’ § P ’
4 oo TIHFIIUNNAWINGEY ®
ENES 291 Environmental Ethics (oole) | T i R & R ) & R R ) g R R i g R
wnivunaluladdwindoy
#7278 bee NSAUMBENATNTIATIERIIDEN C
MeFuAndeu (0-m-@)
ENES 211 Environmental Sampling and R P R i i i i i - - i
Analysis
N3P INTIFIANITNTNEINTSIINBIALAL
Fawndou
a4 bloo S3EINELArUgRINETALInEeY o
ENES 221 Environmental Geology and Soil (o-en-&) - - - - - = = - R p - R -
Science
MANSANYIT
@78 ool YATIINAWINGeY o
ENES 202 Environmental Microbiology (o-m-&) R P ) g ) R P i R i
778 bom NANUVNUIMAZNTIATIZAAUAIN o
ENES 203 Water Pollution and Water Quality (o-en-&) | P - R - I P - R -
Analysis
a4 boe LATiAwInGeN P
ENES 204 Environmental Chemistry (row) | i § i § § R § ’ § § § i §
wnivunaluladduwndou

®ne
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FWaiv  Fodw ;J:;;ﬁ wndvnaluladduandon BNIYINITIAN NS NEINTTITUVRUALRININE DN
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8
477 bolb N15IANNTVELYANDY o
ENES 212 Solid Waste Management (en-0-o) R i R R R R R R i i i i i i i i
BNV INFIANITNSNYINTETIUBIRALLAZ
Fawandou
#7378 bbb Qwﬂ"“mmLLaxmﬁmmﬁw%wmnﬁﬂfw o
ENES 222 Hydrology and Water Resource (en-0-10) - - - - - - - - R - R R R R R
Management
#1d blom AIIUVAINTAIENITINTN o
ENES 223 Biodiversity (oo) | ' ] ] ' ' ] ] R ) " R i R R
57839 UTR
MensANYf o
418 moo ddRAINGON o
ENES 301 Environmental Statistics (on-0-) i 7 i i i 7 i i 7 i
#1@ molo Lﬂiﬁygmam%ﬁdLmﬁamaxw%’wmﬂi o
ENES 302 Environmental and Resource (o-0-@) R - R - - - R R R - R - - - R R
Economics
a8 mom NMNeuazulUIBAIIAEEY 5}
ENES 303 Laws and Environmental Policy (o-0-&) R i R i g ) & R R ) g i R i g R
48 moe NMIRAWIBIRNIoAUTEY o
ENES 304 Corporate Development for (o-o-&) R - R R R R R R R - R R R R R R
Sustainability
wndrmaluladdwandou
ad moe wAlulainmstidainide P
ENES 311 Wastewater Treatment Technology (en-0-D) R ] ] i i i i R ] ] ] ] ] ] ] ]
#1d mol WAluladnsinnsvesdedunsie o
ENES 312 Hazardous Waste Management (en-0-) R - - R - R R R - - - - - - - -
Technology

@emen
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o a A a f\i']ﬂ'?ﬂ a aa a o o a a
NGV VIV wiouRa LE]ﬂ'NJ’]WIﬂIuIﬁEIﬁQLL’JﬂéIE]u LE]ﬂ'J‘U']ﬂ']iQﬂﬂ']i‘VliWEJ']niﬁiiﬁJ‘U’]ﬂLLﬂSﬁQWJﬂﬁau
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8
BNIYINITIANTITNINYINTSITUVIRAUAL
feuwandou
a13d moe aNNsUasiuuazAIUANLATTY o
ENES 321 Principles of Pollution Protection (on-0-0) - - - - - - - - R - - R R R - -
and Control
a7 alolo NMIHUNNINEINTEITUYAUAE o
fauwndeu (en-0-)
, - - - - - 2 = - R - - R R R - -
ENES 322 Natural Resource and Environment
Restoration
2ANSANYT o
a1 mo& M3UsTuNansENURIWIAGoL o
. R - R R R R R R R - R R R R R R
ENES 305 Environmental Impact Assessment (en-0-)
#1d snoo DRETAUVFE WS VR wrd aul o
v , , R p - R R R R R R p - R R R R R
ENES 306 Geo-informatics for Environment (o-en-&)
@778 now WINTFIUTTUUNITIANISAWINGDY o
ENES 307 Environmental Management System | (en-o-9) R - R R R R R R R - R R R R R R
Standard
a1a mow LATYINAVUREULAYN1TUTEIEIUY on
In5T0 (en-0-0)
. . R - R R R R R R R - R R R R R R
ENES 308 Circular Economy and Life Cycle
Analysis
@178 mwo NAUANEIAIAINEEERSuaznAlulad ®
Fandou (o-m-®)
. . R [ R R R R R R R P R R R R R R
ENES 390 Excursion for Environmental
Science and Technology
wn3vmaluladfuandau
ana mem nAlulagiionsiundwIndeuuay o R - R R R R R R - - - - - - - -

lonlcd
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o a A a T1UIUY a aa a o o a a
NGV VIV wiouRa Laﬂ'NﬂWIﬂI‘uIaElﬁQLL'Jﬂélau LE]ﬂ'J"U']ﬂ']ifﬂﬂﬂ']i‘VliWEJ']niﬁiiﬁJ‘mﬂLLﬁSﬁQLL’JﬂélaN
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8
msUszidiuanudes (en-0-o)
ENES 313 Environmental Remediation
Technology and Risk Assessment
ANd mec Lalien19o1INIA o
_ 4 R P - R R R R R - - - - - = = -
ENES 314 Air Pollution (o-on-&)
BNIYINITIANTITNINYINTSITUYVIRUAL
Fawandou
#1798 mloen N15IANSANUTALIIMALNNTHFIUTIY m
VOIUTEUIUU (en-0-)
, , - - - - - - - - - - R R R R R R
ENES 323 Environmental Conflict Management
an Public Participation
$19319UUN «
AANSANYN o
@18 e SEUBUITINLATELLUINNE UG DY ®
ENES 491 Environmental Research (@-0-b) R - R M R M R R R - R M R M R R
Methodology and Seminar
@17 492 NMSENUANUEILINADY o
. . R - R M R M R - R - R M R M R -
ENES @&l Environmental Practicum (o-a-en)
A1ANTSANYTN o
@8 @ LASINIMOINeFansiazinalulad o
Fanaoy (o-at-en)
X . . . M/A M/A M/A M/A M/A M/A M M/A M/A M/A M/A M/A M/A M/A M M/A
ENES 496 Project in Environmental Science
and Technology
Portfolio - - - - - - A - - - - - - - A -

I = PLOs Introduced and Assessed R = PLO is Reinforced and Assessed P = PLO is Practiced and Assessed M = Level of Mastery is Assessed A = PLOs are assessed
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Program-Level Learning Outcomes (PLOs)

PLO1 ‘

PLO2 ‘ PLO3 ‘ PLO4 ’ PLO5 ‘ PLO6 ‘ PLO7 ‘ PLO8

Ay ndananizaiy waniseulutul a-e

wnivmaluladdaanadsy (Idanased1iiae ok wul80R)

LBNIYINITINNITNSNEINTTIsUTALazRwIndan (IMdanasednetios « wiaenn)

nguivifaniun1suasuulaEan g e nALazIaNI INaY

A8 en@o N1TAANANIZNULAZNITUTUAIFBNT
L‘UEIEJULLUmﬁﬂ’IWQﬁ@’]mﬂ

ENES 340 Climate Change Mitigation and
Adaptation

o (en-o-)

A28 ncen WMALULATNAIUNALNUY
ENES 343 Renewable Energy Technology

o (en-o-)

@1d ads dnaingnuniiowarn1sussdiunig
ffuasusuiedu

ENES 358 Urban Ecology and Introduction to
Carbon Sequestration

on (en-0-'o)

@18 m& N1TUIMTINNSAToUNTEAN
ENES 359 Greenhouse Gas Management

on (en-0-'o)

a278 aolo WaIUNALTULATAILTUNa1MNg
AISUaY

ENES 362 Renewable Energy and Carbon
Neutrality

on (en-0-'o)

a1d aco WAlladdddmiudundounay
WAIIU

ENES 341 Green Technology for Environment
and Energy

o (en-0-)

ana mes wialulaBaunidifioduandon
ENES 346 Microbial Technology for

Environment

o (en-0-)

ad e N15eeNLUUIaNeNISHERTId Y
ENES 349 Materials Design for Sustainable
Production

on (en-0-'o)

@18 e UINNITTUAUAWINADN
ENES 441 Environmental Innovation

o (en-0-)

ana <o inalulagnisiundwindeulagisns
Fannuazivy
ENES 442 Environmental Bioremediation and

Phytoremediation Technologies

o (en-0-o)

and ee nannsilessiudmiviasgideya
LPRTINUANDNTUSINSIANTRILING DL
ENES 445 Introduction to Spatial Big Data

Analysis for Environmental Management

o (en-0-o)

@18 @&o @15aALTIRIRITINIMABUATY
AuIndou

o (en-o-'o)
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WAV DI DA
NUENA PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 | PLO7 PLO8
ENES 446 Biosurfactant for Environmental
Application
#d e ulumaluladifiefawindou a (en-0-) . . . "
ENES 447 Environmental Nanotechnology
#d €&e NaaRnLazALInaDY a (en-0-) . . . . "
ENES 454 Plastics and the Environment
ngudvIdanmuUNITAIUANNANY AuUaaaie TugusuLazanIuUTENaUNT
#1d anco Wwaluladgnsiinduantdlesl n1sthda | e (n-o-o)
LazNIIANINUYTLaN D8 YUY
Y : R - - R R R - R
ENES 342 Technology for Municipal Solid
Waste Recovery Treatment and Disposal
@178 mee MWINg1dandaulasnsusediu o (n-0-o)
ALEES
R - R R R R R R
ENES 344 Environmental Toxicology and Risk
Assessment
@18 m&e LHYITUNIULAT AN UALITIOUNIS o (-0-o)
Aaundou R - R R R R R R
ENES 348 Environmental Noise and Vibration
@178 e ANUUADANETIBUNTILAY o (-0-)
anmwndedlunisiitenu " " "
ENES 443 Occupational Safety, Health and
Environment
and e N3IANTTYBUFLNGAAIMNTTY o (en-0-) . ] . . .
ENES 444 Industrial Waste Management
NENIYNFINAIUNITIANITHATNTUTLNUNANTENUFWING UM UNTHEINT
a1 mes M3vieadieuazdundou o (en-0-') . ] . . .
ENES 347 Tourism and Environment
@18 ande AAINYILULE o (-o-o)
' R - - R R R - R
ENES 351 Human Ecology
aNa m&a Magszuuiing o (en-0-)
R - - R R R - R
ENES 353 Fire and Ecosystems
@18 m&e NSNYINTFIURALSIUAUANY o (-o-o) . . . . R
ENES 354 Geological Resources and Hazards
a1 m&o MITANsAULER T UANIEINT o (en-0-o) R . . . .
ENES 356 Soil Management for Food Security
@178 o) daIndpuiudfnadeny o (en-0-o) R . . . .
ENES 357 Environment and Social Perspective
@178 mbo N15ABATTALINADY o (n-0-o)
R - - R R R - R
ENES 360 Environmental Communication
a1d ave WoANTINERIUarn1sUTEYNALElUMS | o (@ro-b)
FANSAUALINA DY
R - R R R R R R

ENES 361 Animal Behavior and Applications in

Environmental Management

®meY
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Program-Level Learning Outcomes (PLOs)

PLO1

PLO2 PLO3 | PLO4 PLO5 PLO6 | PLO7

PLO8

a17d o BMsUsTuyaduIndoN

ENES 365 Environmental valuation methods

o (en-0-o)

and <o Mydanshuiiegerduvesdaivn
ENES 451 Wildlife Habitat Management and
Restoration

o (lo-en-&)

@18 o WaluladuaruinnsTuNudIsauie
M33nnsguI
ENES 452 Technology and Innovation for

watershed management

on (o-en-&)

a1A <& WNATARIAIINEDN
ENES 453 Environmental Botany

o (en-0-)

NENIVUFDNAUANTAUNANINITIANITR

v
LINADU

a1d ee Wensteyaduwindeanlesiy
ENES 345 Introduction to Environmental Data
Science

o (en-0-)

#7798 andlo FEUUANTAUMALAZIALULAE
wuusasufiensdnnisszuvdindenuay
NINBINT

ENES 352 Information Systems and
Technological Models for Environment System

and Resource Management

o (en-o-)

A8 m&d NTASNLUUDIAUAE AT IZINa RS
JEUU

ENES 355 System Dynamic Analysis and
Modeling

on (en-0-'o)

@28 soan M3dANsTeyaduAIndey uazns
Anesiadftugs

ENES 363 Environmental Data Manipulation
and Advanced Statistics

on (en-0-'o)

a1d aoe nalulag)iasaumaiien1sdsng
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