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4) fHqmanvuzasanudunailaslan (Global Citizen) ﬁﬁﬂ"'ﬂmmﬂ,‘%ﬂuﬂuﬂm’nmﬁ 21 (21%" Century Skills)

WATMIIBU3ARDATIA (Life-Long Learning)

o ¢ v [ (> .
1.3 NaaWﬁmsf%ﬂugsmuwangm (Program Learning Outcomes, PLOSs)
PLO1:  1WeLaadaaniinnudasssnuITITITN BNI8/ANINgIeRasLasine Iklad I uiIlIases uas
F0NUTUHATIU A AULDILRZFEIUTIN

a a A

PLO1.1:  vwiaddvsuaziufavaulunmsyiauilasuuauningliduSaaunaimnnue

PLO1.2: Umafiaugadaanivanudedndgaia wazlJuaauasssnussamdmnuas i dw
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enaasainasey uazldatnanIarhwalnngmsoinediwiesendiss e

PLO22: Tafag1u1InIAINF RANNITNINBIARATRILIARBY AdAAIFaT AIININT9
Inseaasuuwiang ldszandltlunisundgrinifasiaseslansluaniuininemm
NUITE B30 luNudug NsITes

PLO3: tmdiasunindszandlinszuauminsingieaasiuvnsuid g le
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1.4 Mal3aufigunaansn133ew3sEAUNRANEAS (Program Learning Outcomes, PLOS)

NUNIAIPIRHAAND NI AU VDIRNANEA (Student Outcomes) ANAILKINIIVBI ABET-ANSAC

v A

PLO3.1: U830 08NLULNITNAREY LNUAIBENINIIFILINEDN G UAUNITNARDI ATILATIZR

:
v A

Fayan lannIINaaaInIatnuaaidldatisandad
—_— U

PLO3.2: dmdiaauntaidenuazldinlasile (nTasdlaneinsnmaas iaJasladniunsiaied

TR 9489) vl@Tazhamm:mungn@Tm

e A a & a % 1
PLO3.3: UMMNARINUITIDNIALATIICHNANTIENUNIRILIAKNDY (ﬂaa@]%uLﬁuaLL%:LL%'JV]']GT]"I?‘W%Z\J

FNWINARDNNLFIRIHIINAINITUY D M%HET‘H%?J HAQNNY FITNTG

vala

PLO4:  UTWNAENUITNLEIINAN mmj’lw LW aiﬁL‘ﬂ%aﬂ&lﬂ’]iL
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PLO4.2: dmsiamansaszuuazuilangddaymmeinenmaasaanasad laadraduszuy

v A o

PLO5: 1 aiasanInyinawdunubazy sy ke 391 L6

PLO6: Uniadnnuemsgeansasdluszansan

PLO6.1: UmiasunaReasiasldmusisings ldasafids=fnianw

v a o o a & Ay A % v oA a a
PLO6.2: ‘]Jmfﬂﬂa’]ll'liﬂu’lmuamaﬂa“n’m’mEl’lﬂ'lﬁ@]iLLﬂzmﬂIuIaU@]’mmLL’J@]G@NVL@]aEI’N&I‘]Ji:ﬁ‘ﬂﬁJ‘I’]W
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drnidan

ABET-ANSAC Student Outcomes:

Baccalaureate degree programs must demonstrate that graduates

have:

o ¢ A P o .
HAaNDNITLIBNIITAUVRANGAT (Program Learning Outcomes)

PLO1

PLO2

PLO3

PLO4

PLO5

PLOG6

1.1

1.2

1.3

21122

3.1

3.2

3.3

4.1

4.2

6.16.2

a.

an ability to apply knowledge of mathematics, science, and

applied sciences

v

v

an ability to design and conduct experiments, as well as to

analyze and interpret data

an ability to formulate or design a system, process or program

to meet desired needs

an ability to function on multidisciplinary teams

an ability to identify and solve applied science problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of

solutions in a global and societal context

a recognition of the need for and ability to engage in life-long

learning

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern scientific and

technical tools necessary for professional practice
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1) Nenwlayaiudssnanwnuszauan: 3 I lagduuneaziduaauitamsianandsulszanm

suilszanm
BRI 2564 2565 (Usza1mn3) 2566 (Usza1mns)
sudszanm | suidszanm sudszanm | sudszanm | sudszanm | sudszanm
WHWA® Bunale WHWA® Runala WHWA® Bunala
(Usza1own9)
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UINMATINIUARIAY 1,837,300 1,656,000 1,676,000
masiyigeman fsde 530,000 530,000 530,000
SAUTTINURZRILIAT AN
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3.1 Bangas
3.1.1 MWIKURILTA TINARDARANGAT
WHRN@ Taittasnin

WNWERAANL Taittasndn

3.1.2 Tassasunangns

(n) unwiln®

138 Wi8Na

142 B8NS

(1) wuredmansrialy 30 wihofia
nauImaum @ nnsz M dudisous 15 W8N
nguiTdunMINaninszmadughnaassduiansy 6 WhBna
nq’u%m@T’mmiwhmﬁﬂmmﬂﬁuwaLﬁaoﬁm”ml,ﬁa 9 WihBna

(2) AUIAIT AN laitasnin 102 ®ILNG

AN 29 Wwihuna
Jian lsistanin 73 wieia

LaNUIAL 61 wiwa

LlanLRen lsistanin 12 wiena

Jn () laistaanin 15 wihafia

(3) RNIATTILABNLRD laitasnin 6 niena
(V) WHWERNIANBN

(1) waaImanrall 30 wiaNe

nauITdumIam sz adudisous 15 wihana
nauImdumMINaninszmadudhuaasduiansy 6 Wi
mjm%mﬁﬂumiw”@umﬁﬂmmnﬂuwaLﬁaaﬁm”ml,ﬁa 9 wiBne

(2) BUIAIT AN laitasnin 106 ®iILNG
AN 29 Wwihuna
Jian lsistanin 77 wieia

LanUIAL 65 WiBAN
laniien lsistanin 12 wi8na
Jn () lsistanin 15 wihofia
(3) RUIRITURONLRS laitasnin 6 WihBna
3.1.3 N92UINIZN
(n) wuwiln@
(1) nuredmansiialy 30 wihena
General Education 30 Credits
(1.1) agsdAmeuwmanaminsemadudisoug 15 AN

Learner person 15 Credits



13

a

A A o o v v K Aa a a A o A A a L2 [ s ¥ A
NItwn 1: ﬁ’]‘ﬁill%L“ll’]ﬂﬂH’]‘Yma @%’1@]1"/]8%38&@%’1@]EJ%"IN&IVLGﬂ%ﬂ’]HWENﬂE]HL‘f]%ﬂ’]H']%ﬂﬂ l‘ﬁLiEI%
AszuawITdia lui
Case 1: Students who are Thai citizen or other nationality whose English is not their first language must

take the following English courses.

001101 ¥.a. 101 mmé’aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 .. 102 mmé’aﬂqwﬁugm 2 3(3-0-6)

ENGL 102 Fundamental English 2

001201 %.8.201  mMIswdadaTziuasmadonadiefidseining 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001225 %.8.225 msednguluuSunineemaasiazinalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context

204100 2.aW. 100 naluladasaunanazinauslng 3(3-0-6)

CS 100 Information Technology and Modern Life

a A ° v v @ K AaA s ad % [ tv v a a ' 3’

NItn 2: ﬁ’]‘ﬂi‘].lEdL"ll’]ﬂﬂ‘]:f’]“(mﬂm]Ju"]J"WIGINSL‘Hﬂ’TH’]ﬂdﬂﬂHLﬂuﬂ’]‘]ﬂ"]ﬁﬂﬂ 1‘12\ Liﬂ%ﬂizﬂ’)u’)“ﬁ’]@]avtﬂ%
Case 2: Students of other nationality whose English is their first language must take the following courses.

204100 2.0W. 100 walwladssaumanasiinansln 3(3-0-6)

CS 100 Information Technology and Modern Life
A a A ' A A a o A A Y '
LLﬂZLaﬂﬂLSEI%T]?ZLI’]W)“E’]I%T’]QNI]’]H’]LLRZﬂ’]iﬁaﬁﬂT‘nLﬂ@ﬁﬂui%ll‘ﬁ’]’]ﬂUW&UL“EUGI%NE]HVLNME]HW]’] 12
eIl

And, select at least 12 credits from any Language and Communication courses offered in Chiang Mai

University.
(1.2) nguATdumMINaninszmadugHuaisdwians 6 WiBNA
Innovative Co-creator 6 credits

201190 2.9M.190  nsAeadsdINIBYIM MIUAUgnT waznIResIININEImaas  3(3-0-6)

SC 190 Critical Thinking, Problem Solving and Science Communication
205100 2.5%k. 100  laALAZATELIRMINETTAANN 3(3-0-6)
GEOL 100 The Earth and its Geological Processes
(1.3) nf;jﬁﬂmﬁmmiw‘”@umﬁnmmﬂﬂuwaLﬁaaﬁl,m”mlfﬁa 9 Wi
Active Citizen 9 Credits
140104 3.9.104  madunaiilad 3(3-0-6)

PG 104 Citizenship

154100 &.n¥. 100 Qﬁmam‘ﬁaoﬁu 3(3-0-6)
GEO 100 Introduction to Geography

201111 2.21. 111 lanuwsinenenaas 3(3-0-6)
SC 111 The World of Science
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%N’mm@]:ﬁﬂﬁﬂ‘h&’]ﬁ’]ﬂ’ﬁﬂLﬁaﬂL%U%ﬂizu’luﬁ%ﬁﬁﬂﬂ’]ﬂ%iﬂ“ﬂQGﬁﬂ’]ﬂq’uﬂ’]iﬁﬂﬁsﬂﬂgﬂuuﬂzﬁ’]\‘lﬂitLﬂﬂLLﬁlﬁ’]&ﬂIﬂu
'vsmUﬁ@]Lmuﬂizmu?mﬂ”'avl,ﬂﬁﬁ’muﬂvlﬂu%é'ni;jrm"l,@ﬂ@m’nmﬁwnawaaawﬁ"m

Note: Students can take any general education courses offered by either Thai or foreign higher education
institutes. The credits can be transferred for general education courses specified in the program with the

approval of the department.

(2) RUIAIT AN laitasnin 102 wefa
Field of Specialization a minimum of 102 Credits
(2.1) ATWMNH 29  wwwNe
Core Courses 29 Credits
202101 2.77. 101 %’f]“fl&l’]‘ﬁ%j’lu 1 3(3-0-6)
BIOL 101  Basic Biology 1
202102 2.77. 102 %’f]“fl&l’]‘ﬁ%j’lu 2 3(3-0-6)
BIOL 102 Basic Biology 2
202103 2.72. 103 UJUANIITIINLN 1 1(0-3-0)
BIOL 103  Biology Laboratory 1
202104 2.77. 104  UHUENMITAIINGN 2 1(0-3-0)
BIOL 104 Biology Laboratory 2
203111 2.08. 111 1A% 1 3(3-0-6)
CHEM 111 Chemistry 1
203113 2.a4. 113 1ad 2 3(3-0-6)
CHEM 113 Chemistry 2
203115 2.04. 115  UJian1sad 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
203117 2.08. 117 Ujuénmsed 2 1(0-3-0)

CHEM 117 Chemistry Laboratory 2

204102 2.AW. 102 mﬁmm:ﬁﬁagaéﬁa’%m: msﬁﬁnﬁmmﬂﬁﬂLLa:mﬁJi:qﬂ@T 3(2-2-5)

CS 102 Intelligent Data Analysis : Survey of Techniques and Applications

206111 2.a0k 111 UARANE 1 3(3-0-6)
MATH 111 Calculus 1

206265 .00k 265 SINNIAGIAMEASFIMILINGNMRASRILIARDY 3(3-0-6)
MATH 265 Mathematical Methods for Environmental Science

207117 2@ 117 UJUANINENS 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

207187 1.W&. 187 W&NA 1 3(3-0-6)

PHYS 187 Physics 1
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(22)  Amien laistaanin 73 wihoia
Major a minimum of 73 Credits
Tusuandl lidenin 36 wihofia avdaadunizuIniznszey 300-400 uazagetios 18 niiefia daadu
nsrLIwITIEey 400 duly
Among the credits earned from the major courses taken, a minimum of 36 credits must be from the advanced

level courses (300-400) of which at least 18 credits must be from the 400 level courses or upper.

(2.2.1) AT 0nUInU 61 Wihana
Requirement 61 Credits
203206 72.A3.206 LANAUNITEMIUNNANE ManaUIT AN 3(3-0-6)
CHEM 206 Organic Chemistry for Non-Chemistry Students

203209 1.61.209 Ufiamsedduniddmsunnansuensnanizad 1(0-3-0)
CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

208265 72.80.265 sheMIRILIASAN 3(3-0-6)
STAT 265 Environmental Statistics

211315 2.9m. 315  Fuadifiasdu 3(3-0-6)
BCT 315 Introduction to Biochemistry

211319 2.21. 319 ﬂﬁﬁanw%amﬁlﬁaaﬁu 1(0-3-0)
BCT 319 Introduction to Biochemistry Laboratory

213201 2.88.201  WANMIININFEAIFILIAS DN 3(3-0-6)
ES 201 Principles of Environmental Science

213202 1.85.202  ofSendmeFiuasen 4(3-3-6)

ES 202 Environmental Analytical Chemistry
213211 2.88. 211 ANNUREaALLAZaSETIINTNIRILIAS AN 1(1-0-2)
ES 211 Environmental Safety and Ethics

213222 2.89.222  BNAININEILIARDY 3(2-3-4)
ES 222 Environmental Ecology

213302 1.®a. 302 miﬂizqmﬁvlaLﬂﬁi%ﬁﬂﬂﬁﬂﬂﬂ@féﬂlﬂ@&ﬂy 3(2-3-4)
ES 302 Applications of GIS in Environmental Science

213311 2.88. 311 W1ATFIU NPYRNEY Wa=T oIl sRUTNIRILATa N B I 3(3-0-6)
ES 311 Introduction to Environmental Standards, Law and Regulations

213312 2.88. 312 mﬂhﬂaﬁaza’mLLﬂzﬂ’ﬁﬂi:LﬁWi’gﬁTﬂi“ﬁ’“sm 3(3-0-6)
ES 312 Clean Technology and Life Cycle Assessment

213322 1.88. 322 LL%’Jﬁ@]ﬂ’Nﬁ;ﬂ%’ﬁﬂU’]ﬁldLL’J@]&TE]&I 3(2-3-4)
ES 322 Concepts of Environmental Microbiology

213331 1.89.331  wawmsiazmsiasiigs 3(2-3-4)
ES 331 Water Pollution and Wastewater Treatment

213341 2.88. 341 uaieMIGULazinLea 3(2-3-4)

ES 341 Soil and Groundwater Pollution
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213351 2.88. 351  WAWHNIIOINA

ES 351 Air Pollution
213362 72.88. 362 msﬁT@mwaaLﬁm'mqmuasmsT'aﬁu

ES 362 Sustainable Municipal Waste Management
213371 1.88. 371 LwﬂIuIaGmiﬁuvjamfammﬁaw

ES 371 Environmental Remediation Technology

3(2-3-4)

3(3-0-6)

3(3-0-6)

213411 2.88. 411 MIUsluaNULFEILATHANIENUNNFILIARDN 803 ULazgunw  3(3-0-6)

ES 496 Selected Topics in Environmental Science

ES 411 Environmental, Social and Health Risk and Impact Assessment

213490 72.818.490 MIANNG 2(0-10-0)
ES 490 Apprenticeship

213495 1.§8. 495 FUNWIMIINLNAEASTILINK DN 1(1-0-2)
ES 495 Seminar in Environmental Science

213499 2.88.499 Unmie 3(0-9-0)
ES 499 Special Problems

361210 n.43. 210 ﬂgﬁ‘ma@im:msﬁ‘i’@mﬁﬂ{wmmmtswmaﬁaaéfu 2(2-0-4)
SOIL 210  Introduction to Soil Science and Natural Resources Management

361214 n.iy. 214 Ufv@nsdgiensas 1(0-3-0)
SOIL 214  Soil Science Laboratory

(2.2.2) Amanidan laitasnin 12 WeNa
Major Electives a minimum of 12 Credits
Twdanannszuanimeeluiilitesnin 12 vaiaefa
And, choose any courses from the following list for at least 12 credits:

202473 2.9, 473 FAANEINAANIZNIN 3(2-3-4)
BIOL 473  Water Pollution Biology

202475 2.9, 475 WHANENFILIASEN 3(3-0-6)
BIOL 475 Environmental Toxicology

205472 1504 472 BIGANENFILIARDY 3(3-0-6)
GEOL 472 Environmental Geology

213441 .89, 441  MIwsnmazlanzrasRuAUwlon 3(3-0-6)
ES 441 Contaminated Site Characterization

213451 1.88. 451 msLﬂﬁismLLﬂaaama:qﬁa’m’mmzmia‘i’mam:uugﬁmmﬂ 3(3-0-6)
ES 451 Climate Change and Climate System Modeling

213461 7.88. 461 ﬁm’“mmLLazmifﬁ'@msmauﬁmé’umﬂmmzmﬂqmmv&miu 3(3-0-6)
ES 461 Toxicology and Management of Hazardous and Industrial Wastes

213480 1.89.480 MNIINRBILULMIFILIATENLT BINYU 3(3-0-6)
ES 480 Introduction to Environmental Modeling

213496 72.88. 496 vaTaliangIMNIINEEATRILInaN 3(3-0-6)
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253432 9.®. 432 mimuquLﬁmsumuua:msﬁuauﬁau 3(3-0-6)
ENV 432 Noise and Vibration Control

2.3) Amln (619) laitasnin 15 wihoia
Minor (If any) a minimum of 15 Credits
=] a & a a & a a =V oa
wnAnuNUszainazisonionln enafenisanionInlusivnlanldnidasenarndsznna
a o a oA a A o e o AR a [ a ] 2 1 ] a
wnAInnasLteslna 1389 A Innidesaudniunndnsnuninenaodosln livesndn 15 wiasfa las
AMULRABTELVDI81ANTENLINI I TLEN
Student who wishes to have minor may take courses corresponding to any minor listed in Chiang
Mai University announcement about minors being offered for CMU students for at least 15 credits with

approval of an academic advisor.

(3) WNIITLRONLET laistanin 6 WiBNe
Free Electives a minimum of 6 Credits
v A a a =3 a a v A " v ' ] a
TiRanisuuannnszuawicle 9 wannitaanizienuazimin @) lddesnit 6 wiheda

At least 6 credits of elective courses, taken outside the major and minor (if any) fields, are required.

ﬁﬂuau%mﬁﬁ@ﬁmaawé‘ﬂgm laitasnin 138 WUIUNG

Total a minimum of 138 Credits

(V) LHBFWNIANE

(1) wuaadmansriall 30 wiene
General Education 30 Credits
(1.1) nauImdumInam sz dudisou; 15 wieie
Learner person 15 Credits

a

n3di 1 dwmsufidrdnsifedgymalneniesymasudsdldldnmsingmidnaisvan 1W3ou
nszuawimeeluil
Case 1: Students who are Thai citizen or other nationality whose English is not their first language must
take the following English courses.
001101  %.8. 101 mmé’anquﬁug’m 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 x.8. 102 mmé’anquﬁug’m 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 %.8.201  mserwmdediansiuazmadsnatnsddseinina 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
001225 w.8. 225 mmé”anqw’tuu?nw?wmmam(l,l,a:mﬂiuiaﬁ 3(3-0-6)

ENGL 225 English in Science and Technology Context
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204100  2.aW. 100 waluladasawnauwaztiossislng 3(3-0-6)

CS 100 Information Technology and Modern Life

AaA o > @ ¥ K aa o ad v o [ v a a ' ;f
NItUN 2: mmu;dm’]ﬂﬂmmaatym@lsm%mmaaﬂqmﬂummmﬂ IViLSEJ%ﬂi:U'J%TH’WIE)VLﬂu
Case 2: Students of other nationality whose English is their first language must take the following courses.
204100 72.aW. 100 walwladasawmavasiinauslng 3(3-0-6)
CS 100 Information Technology and Modern Life
& a a . A P a o o A Y '
uwaztianiFounszuawimlunguaimuaznfeasiidaseulunminedudosdndan liesndt 12
Wiane

And, select at least 12 credits from any Language and Communication courses offered in Chiang Mai

University.
(1.2) nguImdumINainszMadugHuaiaduianw 6 WIBNA
Innovative Co-creator 6 credits

201190 2.91. 190  n3AQBENIIIN T ﬂ’]iLLﬁ"lJDIT].IuW] WazMIFEMIMIANINEas 3(3-0-6)
SC 190 Critical Thinking, Problem Solving and Science Communication

205100 7.5, 100  laNLAZNITUIBNNTNNTIAANEN 3(3-0-6)
GEOL 100 The Earth and its Geological Processes

(1.3) ﬂ@;&I’T‘l‘ﬁ’]ﬁ’]uﬂ’]iwku’]ﬂvﬂ‘]:}:ﬂ’]‘iLf]uWaLﬁad‘ﬁ.Lf&lLL’ﬁd 9 Wiena
Active Citizen 9 Credits
140104 +.n. 104  msiduwwaiias 3(3-0-6)

PG 104 Citizenship
154100 &.nx. 100 nﬂﬁmamﬂﬁawﬁ”u 3(3-0-6)

GEO 100 Introduction to Geography
201111 290, 111 lanuisinenenaas 3(3-0-6)
SC 111 The World of Science

‘Vl&l’]EIL‘VWl:ﬁﬂﬁﬂ‘]ﬂ’]ﬁ’]&l’ﬁﬂLﬁaﬂL%U%ﬂi:ﬂluaﬁ"lﬁﬂ‘]ﬂ’]ﬂ%iﬂm?Nﬁﬂ’iﬂvuﬂ’]iﬁﬂﬂﬁﬂgﬂuuﬂtﬁhdﬂizLﬂﬂLLﬁ?ﬁ’]N"lIﬂ%
'mhUﬁ@lLmum:muﬁ“mﬁ'avlﬂﬁﬁmu@vlﬂu%ﬁ'ngmvl,@”l@Ummtﬁumamadmmﬁm

Note: Students can take any general education courses offered by either Thai or foreign higher education
institutes. The credits can be transferred for general education courses specified in the program with the

approval of the department.

(2) WUIRITILANIL laistasnin 106 WiBAA
Field of Specialization a minimum of 106 Credits

(2.1) 3TN 29  wihuna
Core Courses 29 Credits
202101 2.77. 101 %ﬁﬂmﬁfugm 1 3(3-0-6)

BIOL 101  Basic Biology 1



202102

202103

202104

203111

203113

203115

203117

204102

206111

206265

207117

207187

(2.2) A1Lan

Major

2.77. 102
BIOL 102
2.97. 103
BIOL 103
2.97. 104
BIOL 104
2.4, 111
CHEM 111
2.0, 113
CHEM 113
2.04. 115
CHEM 115
2.04. 117
CHEM 117
2.0W. 102
CS 102
2006 111
MATH 111
2.9%h. 265
MATH 265
21.WR. 117
PHYS 117
2.WR. 187
PHYS 187

FrAnmiugu 2
Basic Biology 2
YJUANITIINGN 1
Biology Laboratory 1
YJUANITIINGN 2
Biology Laboratory 2
Ladl 1

Chemistry 1

\adl 2

Chemistry 2
YJuanaad 1
Chemistry Laboratory 1
YJiansad 2

Chemistry Laboratory 2

m‘a’hmn:ﬁm”agaé‘ﬁm%m: miéﬁnﬁmmﬂﬁﬂLm:msﬂszqﬂ@?

Intelligent Data Analysis : Survey of Techniques and Applications

Lma@lfﬁa 1

Calculus 1

NN AFAA TR IR ILINGPRATFILIAR DN

Mathematical Methods for Environmental Science

UuanmInEns 1
Physics Laboratory 1
RN 1

Physics 1

laitasnin

a minimum of

77
77

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

AUIBNG

Credits

19

Tudrwiuh laitasnin 36 wiaofa azdaadwnIzuIwITNIzay 300-400 Lazat19tay 18 ®iloAa daddn

- . ¥
ATLUIRITITZAU 400 Ut L)

Among the credits earned from the major courses taken, a minimum of 36 credits must be from the advanced

level courses (300-400) of which at least 18 credits must be from the 400 level courses or upper.

(2.2.1) A L0NLIAY

Requirement

203206

203209 2.0%.209 dfuEnsiadfunIddnsuindnsuananunimiad

1.A4. 206

AU AUNITERTUIN AN WO NENV TR

CHEM 206 Organic Chemistry for Non-Chemistry Students

CHEM 209 Organic Chemistry Laboratory for Non-Chemistry Students

65
65

AL
Credits
3(3-0-6)

1(0-3-0)
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208265

211315

211319

213201

213202

213211

213222

213302

213311

213312

213322

213331

213341

213351

213362

213371

213411

213495

1.80. 265
STAT 265
1.71N. 315
BCT 315
1.717. 319
BCT 319
1.88. 201
ES 201
1.818. 202
ES 202
1.88. 211
ES 211
1.88. 222
ES 222
1.88. 302
ES 302
1.88. 311
ES 311
1.88. 312
ES 312
1.88. 322
ES 322
1.88. 331
ES 331
1.88. 341
ES 341
.88, 351
ES 351
1.88. 362
ES 362
2.88. 371
ES 371
1.88. 411
ES 411
1.88. 495
ES 495

sRaMIFIInSan

Environmental Statistics

Frefidosdu

Introduction to Biochemistry

UfriamsFuadiifosdu

Introduction to Biochemistry Laboratory
m\i”nmsmﬁﬂmmawﬁ“ﬁlunmﬁau

Principles of Environmental Science
Lﬂﬁ?l,m*]:ﬁmo?}m’mﬁau

Environmental Analytical Chemistry

AN RANULAAS I TITUNIIRILIAR DY
Environmental Safety and Ethics
fneinmfnaagon

Environmental Ecology
msﬂs:qﬂﬁﬁvlal,aalu’mmmam{?}mn@ﬁau
Applications of GIS in Environmental Science
ANATIIH NYRAY uazTatiidumMIRtnadadadu
Introduction to Environmental Standards, Law and Regulations
walulafszarauazmadsadniginsdia

Clean Technology and Life Cycle Assessment
u,mﬁ@maqa%ﬁﬂm?r'awmé”au

Concepts of Environmental Microbiology
uaﬁwﬂﬁdﬁﬂLLazmiﬂﬁﬁ‘m{ﬂLﬁﬂ

Water Pollution and Wastewater Treatment
NARHNIGULAZTN L AN a

Soil and Groundwater Pollution

VANBNIIAINA

Air Pollution

ms'nﬁ'@mmaaL?mmﬂ"gmuazm{J”'aﬁu

Sustainable Municipal Waste Management
mﬂIuIaﬁﬂﬁiﬁuﬁann:l,n@ﬁaw

Environmental Remediation Technology

MUz nA B ILERANTENUTNIRILINRaN Fina WRTEUNIN
Environmental, Social and Health Risk and Impact Assessment
ﬁ’uwmmﬁ‘nmmam{ﬁun@ﬁau

Seminar in Environmental Science

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

4(3-3-6)

1(1-0-2)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)
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213498 1.88.498 @nnaFAN®N 6 “iBna
ES 498 Cooperative Education

213499 2.88.499  UnmRiaw 3(0-9-0)
ES 499 Special Problems

361210 n.ig. 210  UgRmaaiuazmssanaminenssssumaidesdu 2(2-0-4)

SOIL 210  Introduction to Soil Science and Natural Resources Management
361214 n.ig. 214 dfu@nsdghensas 1(0-3-0)
SOIL 214  Soil Science Laboratory

(2.2.2) A1entdan lsistasnin 12 Wine
Major Electives a minimum of 12 Credits
TiRenannszuawimae LU liasnin 12 niieia

And, choose any courses from the following list for at least 12 credits:

202473 1.772. 473 TrInpnuan1enein 3(2-3-4)
BIOL 473  Water Pollution Biology
202475 2.9, 475 WHANENFILIAEN 3(3-0-6)

BIOL 475 Environmental Toxicology

205472 2.5mh. 472  BIBININAILIAKDY 3(3-0-6)
GEOL 472 Environmental Geology

213441 288 441 MImanwmlanzasRuitwion 3(3-0-6)
ES 441 Contaminated Site Characterization

213451 1.88. 451 mmJ?1'ﬂuLLﬂaaamazqﬁmmmmzﬂ'ﬁﬁ‘haa\ﬁ:uuqﬁmmﬂ 3(3-0-6)
ES 451 Climate Change and Climate System Modeling

213461 1.8\. 461 ‘ﬁﬁ:ﬁﬂmua:msﬁ’@mwaaLﬁﬂé‘umﬁﬂLLazmﬂqmm%msw 3(3-0-6)
ES 461 Toxicology and Management of Hazardous and Industrial Wastes

213480 2.88. 480 MNIIMLILULTNIFINARDULT BT 3(3-0-6)
ES 480 Introduction to Environmental Modeling

213496 1.88. 496  ¥ATBIAONEIINIININMRAIFILIASON 3(3-0-6)
ES 496 Selected Topics in Environmental Science

253432 6L.§. 432 mimuquLﬁmsm'suua:msé’ﬁauﬁau 3(3-0-6)

ENV 432 Noise and Vibration Control

2.3) 3mln (G9) lsistaunin 15 wieia
Minor (If any) a minimum of 15 Credits
v & A 4 a Aa A A Aa &V oA
nnAnEINUsrasnaziSuwiniln anatdanisounioInlugrvilantamidagawaiulsznia
VAnenauTeslug 1309 S InnidagaudnIunnAnEINRIINgIasEuslna hittasndn 15 winefa lay

= e 2 a
ﬂ'l']lll,%u"ﬁaﬂmﬂﬂaqﬁlqiﬂlﬂﬂiﬂﬂqﬁﬁqlﬂﬂ
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Student who wishes to have minor may take courses corresponding to any minor listed in Chiang
Mai University announcement about minors being offered for CMU students for at least 15 credits with

approval of an academic advisor.

(3) wu@ITWRaNLES laitasnin 6 nihwia
Free Electives a minimum of 6 Credits
IiRanisonannnszuawisile 9 wenindeanimenuazimin @f) ldkesnin 6 niheda

At least 6 credits of elective courses, taken outside the major and minor (if any) fields, are required.

ﬁi’m’mwu’mﬁ@mmaaﬂm”ﬂgm Laittasnin 142 wUI8Ne

Total a minimum of 142 Credits

vanawa: SanTrUIRIT g mualudiay 6 nan danunanasidallil
1. 182 3 AIUIN LEAIDI AL LAZANAITYFIVIITN ﬁﬂi:uauﬁmifuﬁi‘iﬁ'@
2. 18 3 sarhe suunlaasit
1) VAT (MAN3DY) LRAIDN TEALVBINTZUIBITA
“100-200” nUNB ﬂ‘J:U’Ju?‘H’]i:@ﬁJﬁugﬂu
“300-400” nUNB ﬂi:ﬂ’su?ﬁﬁ:@vuqo
2) LRUAINA (MANFL) WEAID %mﬂﬁglummﬁ"m
0 Basic and Fundamentals
1 Management, Law, Assessment
Ecology, Bio-resources
Watershed, Water resources, Wastewater
Soil resources, Groundwater resources
Air pollution, Atmospheric science
Solid waste, Hazardous waste

Environmental remediation, Site investigation

0 N o o b~ W N

Other relevant disciplines
9  Seminar, Project, Appentriceship, Cooperative Education

3) LRUAINNY (AANAUIE) LRSI agmulwmwgmamwﬁm



3.1.4 WHWNSANBN:

(n) wuwln@

TN 1

MALTHUN 1

201111 2.9, 111 lanuisIneneaas 3(3-0-6)
SC 111 The World of Science
202101 2.772. 101 %a?wywﬁugwu 1 3(3-0-6)
BIOL 101 Basic Biology 1
202103 2.72. 103 YHUaNITINY 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
203111 2.03. 111 CHE! 3(3-0-6)
CHEM 111 Chemistry 1
203115 2.93. 115 djuanaed 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
204100 2.0W. 100 waluladansawnauazdiaaislna 3(3-0-6)
CS 100 Information Technology and Modern Life
206111 Q.00 111 UARAAT 1 3(3-0-6)
MATH 111 Calculus 1
nguITaumMINa sz dudisous: MBuaEMIAaFs 3(3-0-6)
Learner Person: Language & Communication
334 (Total) 20
mMasuui 2
140104 1.9. 104 madunallas 3(3-0-6)
PG 104 Citizenship
154100 &.04. 100 Qﬁmamﬁﬁaaﬁu 3(3-0-6)
GEO 100 Introduction to Geography
202102 2.77. 102 23 mﬁfug’lu 2 3(3-0-6)
BIOL 102 Basic Biology 2
202104 2.77. 104 UJUaN13 TN 2 1(0-3-0)
BIOL 104 Biology Laboratory 2
203113 2.04. 113 LAl 2 3(3-0-6)
CHEM 113 Chemistry 2
203117 2.04. 117 ﬂﬁﬁ‘ﬁmimﬁ 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2
207117 10|, 117 UM ININS 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
207187 210w, 187 AEne 1 3(3-0-6)
PHYS 187 Physics 1
nuiTdmnsWainssmadugisoud: meuasmafess 3(3-0-6)
Learner Person: Language & Communication
33U (Total) 21
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Uil 2

MALTHUN 1

203206  1.A%. 206 WA BuNITERIURNANwIMenaITIAN 3(3-0-6)
CHEM 206 (Organic Chemistry for Non-Chemistry Student)
203209  1.A%. 209 uansedfunigdmivinansuensnniziad 1(0-3-0)
CHEM 209 (Organic Chemistry Laboratory for Non-Chemistry Student)
205100 2.5%. 100 TaNUATNITUIBNNTNIBTRINEN 3(3-0-6)
GEOL 100 (The Earth and Its Geological Processes)
208265 2.80. 265 gAaNIIRILIAN 3(3-0-6)
STAT 265 (Environmental Statistics)
213201 1.88. 201 BENMNINIINENFEAS FILIAR DY 3(3-0-6)
ES 201 (Principles of Environmental Science)
361210  n.u3. 210 UgRanaasuazmssananinennsrsumadasdu 2(2-0-4)
SOIL 210 (Introduction to Soil Science and Natural Resources Management)
361214  n.3. 214 Yudnsdgienaas 1(0-3-0)
SOIL 214 (Soil Science Laboratory)
ngvImemmInawnnezMadudisous: MsuazmIFaaT 3(3-0-6)
Learner Person: Language & Communication
3734 (Total) 19
MASLud 2
206265 2.9 265 SEmendiamansiniLIngmaniaiuIngan 3(3-0-6)
MATH 265 (Mathematical Methods for Environmental Science)
211315 2.2%. 315 Fadifiasdu 3(3-0-6)
BCT 315 (Introductory Biochemistry)
211319 2.7N. 319 ﬂﬁﬁamﬁamﬁlﬁaaﬁu 1(0-3-0)
BCT 319 (Introductory Biochemistry Laboratory)
213202 1.88. 202 ndSensimefangan 4(3-3-6)
ES 202 (Environmental Analytical Chemistry)
213211 .88, 211 ANNURANBUAZASHTTINNNIRIIAR Y 1(1-0-2)
ES 211 (Environmental Safety and Ethics)
213222 1.88. 222 fningnfonasay 3(2-3-4)
ES 222 (Environmental Ecology)
nguITE UM INannEe M wSIu3: Mwuasn1IEaET 3(3-0-6)
Learner Person: Language & Communication
37U (Total) 18




#uiln 3
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MALTHUN 1

204102 2.AW. 102 mﬁmﬁ:ﬁﬁagaé’aa’%ﬂ::msﬁﬁmaﬁﬂumﬂﬁﬂLLa:ﬂﬁ'ﬂizqﬂ@T 3(2-2-5)
CS 102 Intelligent Data Analysis : Survey of Techniques and Applications

213311 2.88. 311 NATTIW NYWANY wazTatidumeRnaseuiiasu 3(3-0-6)
ES 311 Introduction to Environmental Standards, Law and Regulations

213322 2.88. 322 LLmﬁ@]mq@a%ﬁwm?r'mmﬁau 3(2-3-4)
ES 322 Concepts of Environmental Microbiology

213331 1.88. 331 NafENTiuazmMsTari e 3(2-3-4)
ES 331 Water Pollution and Wastewater Treatment

213341 2.88. 341 NaENsGuILaztinuea 3(2-3-4)
ES 341 Soil and Groundwater Pollution

AT RN 3 nihefia
Free Elective
374 (Total) 18
MASuud 2

201190 2.0, 190 miﬁﬂasi’mﬁ?mimwu’lm ﬂ’]iLLﬁ"ﬂv{y%’l WazMITOEIMIINENmEas 3(3-0-6)
SC 190 Critical Thinking, Problem Solving and Science Communication

213302 2.88. 302 miﬂi:qﬂ@ﬁivlaLaalu’nmmﬂ’lamfﬁ'm’mé’au 3(2-3-4)
ES 302 Applications of GIS in Environmental Science

213312 12.88. 312 meluladazonauszmsdszlnwigansdia 3(3-0-6)
ES 312 Clean Technology and Life Cycle Assessment

213351 1.88. 351 VANBNAINA 3(2-3-4)
ES 351 Air Pollution

213362 1.88. 362 msa’fﬂmwauﬁmwnqmuamaﬂi‘iﬁu 3(3-0-6)
ES 362 Sustainable Municipal Waste Management

213371 1.88. 371 mﬂIuIaﬁmiﬁuvjaﬁmumﬁam 3(3-0-6)
ES 371 Environmental Remediation Technology

374 (Total) 18
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Uil 4

MALTHUN 1

213411 .88, 411 ﬂ’ﬁ‘].]inﬁuﬂ’)"lmalﬂdLL&:N&T’]‘S:“(}UV]’N?GLL’J@&@&J FIAN LLﬂ:ﬁ;‘ll.ﬂ’]‘W 3(3-0-6)
ES 411 Environmental, Social and Health Risk and Impact Assessment
213490 1.88. 490 MmN 2(0-10-0)
ES 490 Apprenticeship
213495 1.88. 495 FUNITNIINEIPNEATRIINS AN 1(1-0-2)
ES 495 Seminar in Environmental Science
ATtaniian 6 W8N
Major Electives
AT URONLES 3 niene
Free Elective
374 (Total) 15
Masuui 2
213499  7.88. 499 Unymia 3(0-9-0)
ES 499 Special Problems
Araniian 6 niuia
Maijor Electives
374 (Total) 9




(V) WHWHERNIFAN BN

TULN 1

27

= A
MALIYUN 1

201111 291 111 lanuisinenenaas 3(3-0-6)
SC 111 The World of Science
202101 2.9, 101 FrAnitugu 1 3(3-0-6)
BIOL 101 Basic Biology 1
202103 2.77. 103 YJUENITIINe 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
203111 2.04. 111 LAl 1 3(3-0-6)
CHEM 111 Chemistry 1
203115 2.04. 115 Yuansail 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
204100 2.8W. 100 waluladasawnanaziiaadslna 3(3-0-6)
CS 100 Information Technology and Modern Life
206111 2.0 111 UARART 1 3(3-0-6)
MATH 111 Calculus 1
nauImeumMINaminsemauiTous: MBwaEmMIFaEs 3(3-0-6)
Learner Person: Language & Communication
374 (Total) 20
MASuud 2
140104 3.10. 104 madunatias 3(3-0-6)
PG 104 Citizenship
154100 §.04. 100 Qﬁma@iﬁmﬁu 3(3-0-6)
GEO 100 Introduction to Geography
202102 2.77. 102 Fn mﬁ'uugm 2 3(3-0-6)
BIOL 102 Basic Biology 2
202104 2.77. 104 YPUANITIINYN 2 1(0-3-0)
BIOL 104 Biology Laboratory 2
203113 2.03. 113 @l 2 3(3-0-6)
CHEM 113 Chemistry 2
203117 2.0, 117 UJuansadl 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2
207117 LR 117 UHuamsWEng 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
207187 1.9 187 AFNF 1 3(3-0-6)
PHYS 187 Physics 1
nguITdumMINaINNEz I dudiTous: MuazmMIfeas 3(3-0-6)
Learner Person: Language & Communication
324 (Total) 21
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MALTHUN 1

203206  1.A%. 206 WA BuNITERIURNANwIMenaITIAN 3(3-0-6)
CHEM 206 (Organic Chemistry for Non-Chemistry Student)
203209  1.A%. 209 uansedfunigdmivinansuensnniziad 1(0-3-0)
CHEM 209 (Organic Chemistry Laboratory for Non-Chemistry Student)
205100 2.5%. 100 TaNUATNITUIBNNTNIBTRINEN 3(3-0-6)
GEOL 100 (The Earth and Its Geological Processes)
208265 2.80. 265 gAaNIIRILIAN 3(3-0-6)
STAT 265 (Environmental Statistics)
213201 1.88. 201 BENMNINIINENFEAS FILIAR DY 3(3-0-6)
ES 201 (Principles of Environmental Science)
361210  n.u3. 210 UgRanaasuazmssananinennsrsumadasdu 2(2-0-4)
SOIL 210 (Introduction to Soil Science and Natural Resources Management)
361214  n.3. 214 Yudnsdgienaas 1(0-3-0)
SOIL 214 (Soil Science Laboratory)
ngvImemmInawnnezMadudisous: MsuazmIFaaT 3(3-0-6)
Learner Person: Language & Communication
3734 (Total) 19
MASLud 2
206265 2.9 265 SEmendiamansiniLIngmaniaiuIngan 3(3-0-6)
MATH 265 (Mathematical Methods for Environmental Science)
211315 2.2%. 315 Fadifiasdn 3(3-0-6)
BCT 315 (Introductory Biochemistry)
211319 2.7N. 319 ﬂﬁﬁamﬁamﬁlﬁaaﬁu 1(0-3-0)
BCT 319 (Introductory Biochemistry Laboratory)
213202 1.88. 202 ndSensinefaagan 4(3-3-6)
ES 202 (Environmental Analytical Chemistry)
213211 .88, 211 ANNURANBUAZASHTTINNNIRIIAR Y 1(1-0-2)
ES 211 (Environmental Safety and Ethics)
213222 1.88. 222 fningnfonasay 3(2-3-4)
ES 222 (Environmental Ecology)
nguITE UM INannEe M wSIu3: Mwuasn1IEaET 3(3-0-6)
Learner Person: Language & Communication
37U (Total) 18
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MALTHUN 1

204102 2.AW. 102 mﬁmﬁ:ﬁﬁagaé’aa’%ﬂ::msﬁﬁmaﬁﬂumﬂﬁﬂLLa:ﬂﬁ'ﬂizqﬂ@T 3(2-2-5)
CS 102 Intelligent Data Analysis : Survey of Techniques and Applications

213311 2.88. 311 NATTIW NYWANY wazTatidumeRnaseuiiasu 3(3-0-6)
ES 311 Introduction to Environmental Standards, Law and Regulations

213322 2.88. 322 LLmﬁ@]mq@a%ﬁwm?r'mmﬁau 3(2-3-4)
ES 322 Concepts of Environmental Microbiology

213331 1.88. 331 NafENTiuazmMsTari e 3(2-3-4)
ES 331 Water Pollution and Wastewater Treatment

213341 2.88. 341 NaENsGuILaztinuea 3(2-3-4)
ES 341 Soil and Groundwater Pollution

AT RN 3 nihefia
Free Elective
374 (Total) 18
MASuud 2

201190 2.0, 190 miﬁﬂasi’mﬁ?mimwu’lm ﬂ’]iLLﬁ"ﬂv{y%’l WazMITOEIMIINENmEas 3(3-0-6)
SC 190 Critical Thinking, Problem Solving and Science Communication

213302 2.88. 302 miﬂi:qﬂ@ﬁivlaLaalu’nmmﬂ’lamfﬁ'm’mé’au 3(2-3-4)
ES 302 Applications of GIS in Environmental Science

213312 12.88. 312 meluladazonauszmsdszlnwigansdia 3(3-0-6)
ES 312 Clean Technology and Life Cycle Assessment

213351 1.88. 351 VANBNAINA 3(2-3-4)
ES 351 Air Pollution

213362 1.88. 362 msa’fﬂmwauﬁmwnqmuamaﬂi‘iﬁu 3(3-0-6)
ES 362 Sustainable Municipal Waste Management

213371 1.88. 371 mﬂIuIaﬁmiﬁuvjaﬁmumﬁam 3(3-0-6)
ES 371 Environmental Remediation Technology

374 (Total) 18
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Uil 4

MALTHUN 1

213411 .88, 411 MUz ua L AL RANTENUMITILIARaN §In3 UREFTNIN 3(3-0-6)
ES 411 Environmental, Social and Health Risk and Impact Assessment
213495 2.88. 495 FUNIINIINEPNEAT RIS aN 1(1-0-2)
ES 495 Seminar in Environmental Science
213499  1.88. 499 UnymRia 3(0-9-0)
ES 499 Special Problems
A Laniien 12 pefia

Major Electives
JoNF0NLET 3 wasna

Free Elective

37U (Total) 22
MaSoudi 2
213498 2.88. 498 FRAANIN 6 niaana
ES 498 Cooperative Education
374 (Total) 6

v
3.1.5 A12DUNYANBUENITUINIZ (mmmiwmmzmmaanqv)
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FUUAFUITINTANEN

MITNUFIWFUMA

RANFAT
U

Wadagan

a a

@3 et f3 e

TIUIBNRIY
ATINTINN
(Hanuluszoe

5 Jdnga)

-

37.95. o8 T3U*

Ph.D. (Natural Resource Management)

Hiroshima University, Japan, 2000

M.Sc. (Natural Resource Management)

Hiroshima University, Japan, 1997

m.a. (Madsfiuanuissnsfanesenluszuuiinmaaian)

uminenasidealnd, 2538

M. (B23ne)

WnInenauLBoalnd, 2536

3.0 3.0 6.0 3.0

24(8)

¢ > A

2.073. Qﬁﬂi NUNULAIT*

Q. (MITANIFIUIATN) (WANFATUWIUITNF)

ﬁlW’lﬂGﬂiEﬁ&m’ﬁﬂﬂ’]ﬁlﬂ, 2558

N (MITANNIFINIARDN) (AANFATUIITIA)

ﬁ;W’]ﬂdﬂifﬁNﬁ’ﬁﬂﬂ’]ﬂmﬂ, 2552

m.u. (Aneemaasialy)

ﬁ;W’]ﬂdﬂifﬁNﬁ’ﬁﬂﬂ’]ﬂmﬂ, 2550

6.0 3.0 75 3.0

14(9)

2.93. 1ia lannas

Ph.D. (Forest Sciences and Forest Ecology)

George-August University of Géttingen, Germany, 2019

P
N (TIINEN)

WnInenauLBaalnd, 2557

a a
Wy, (F3nen)
uninenasifoalng, 2554

3.0 2.0 6.0 2.0

2(2)

*

0.07. 06570 F13IBUNT

@ q

Ph.D. (Environmental Science and Ecological Engineering)

Korea University, Korea, 2019

a &a v,
INY. ANYIFFAIRILIANDY)

WnInnaudiaalng 2557

a a
Wy, (F3nen)
uninenasifoalng, 2554

3.0 - 6.0 -

2(2)

PR
NA.QT. NURIAY LNYURITG

Ph.D. (Plant Biology)
University of lllinois at Urbana-Champaign, U.S.A., 2013

M.S. (Plant Biology)
University of lllinois at Urbana-Champaign, U.S.A., 2009

M. (T2nen)

Wninenasidoalng, 2548

6.0 2.0 7.5 3.0

13(7)

HeLaT. TR INTaMINA

M.9.ANENFMEIATFINIAG DY)

WM InNa BB lnd, 2547

M. IneaasFIasay (%é’ﬂﬁm‘immﬂmﬁ)

WMINNa BB lnd, 2544

M. (1nf)

Wminenasdaalng, 2542

6.0 7.5 7.5 7.5

24(11)

0.9%. NAM TUITILML

Ph.D. (Chemistry)
The University of Akron, U.S.A., 2016

.. (1ad)
UMININRURIVIUATUNS, 2553

m.u. (1ad)
UAINIRURIVIUATUNS, 2550

9.0 1.5 9.0 1.5

53(4)
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[20] e [20] e, i
8| 8.03. iw1gn ugum Ph.D. (Geology)
Durham University, United Kingdom, 2020
M.Sc. (Environmental and Petroleum Geochemistry)
30 | - | 60| - 1(1)
Newcastle University, United Kingdom, 2015
.. (BIEIANEN)
umInenasdeslng, 2556
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A (3aT1IN)
S 30 | - | 60| - -
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AIVUFAINIINIZIYAMINIURATIUNIATFIRHANIISUUIVINUANFAIFNIZUINIZ )Curriculum Mapping)

#uIeIBI AN 1 (General Education)

s { o 1Y) a oS
NaaWﬁﬂ1iL‘%H%§ﬁﬂ'lﬂﬂ’hﬂlﬂ\‘lﬂaﬂgﬁliﬂﬂ')ﬂ'ni'l ﬁﬂ H’]VI’J‘lll (GELOs)

GELO1

GELO2

GELO3

INEIT

Fa771

1.1

12 (13 | 1.4

21 | 2.2

31 (3233

34 |35

001101

MBBINOBAUTIN 1

Fundamental English 1

001102

MHIBINYBAUFIU 2

Fundamental English 2

001201

mMyawdsiianziuazmadouatinallszinina

Critical Reading and Effective Writing

001225

maangeluuSuninomaasuazinalulad

English in Science and Technology Context

140104

=
maduwaiias

Citizenship

154100

a c 4 o
I;Il]ﬂ']ﬁ(ﬂiLUaﬁ(ﬂu

Introduction to Geography

201111

Tanursinenanaas
The World of Science

201190

nsfnagsdiasmyin mauidgw wsensRessmeineemaas

Critical Thinking, Problem Solving and Science Communication

204100

wealulafasaunawaziiassislna

Information Technology and Modern Life

205100

INﬂLLﬂ?&ﬂi‘?&U'f]%ﬂ’ﬁﬂ’]dﬁifﬁfaﬂﬂ’]

The Earth and its Geological Processes

RULAG: wé’ngm"laﬂeﬁ”ﬁmmlﬁl,ﬁanL‘%ﬂuﬂszmuﬁmﬁaamﬂﬁaaﬁu GELO 78 1.3, 1.4, 2.2, 3.2 uas 3.4

AIIVUAAINIINIZIYANNITVHABDUNIAIZIRHANIILILUIIINAANFATFNIZUIRIBT )Curriculum Mapping)

BNINIBURNE (Field of Specialization)

Naé’wﬁmiﬁﬂui‘ﬁmﬂﬁ"i‘ﬂmmﬁé’ngm‘luwmﬂ%wmm:: (PLOSs)

PLO1

PLO2

PLO3

PLO4 |PLOS

PLO6

SREITN

A a
DIV

1.1 | 1.2 ‘ 13|21 ‘ 2.2

3.1 I 3.2 ‘ 3.3

4.1 ‘ 4.2 -

6.1 6.2

naxNIBIIT MY

202101 F2Aneug s 1

Basic Biology 1

202102 TA3NETNUTIU 2

Basic Biology 2

202103 Uuidin3%inen 1

Biology Laboratory 1

202104 Uf1idn%ingn 2

Biology Laboratory 2

203111 1adl 1

Chemistry 1

203113 1afl 2

Chemistry 2

203115 Yuansedl 1
Chemistry Laboratory 1

203117 Ufjudnsied 2
Chemistry Laboratory 2
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HRANS M3 EU3NAIARIIVBIRANEAT lWKaAITILANE (PLOS)

PLO1

PLO2

PLO3

PLO4

PLOS

PLO6

SNEIT Fa771

11

1.2

13

21|22

3.1

3.2

3.3

4.1 (4.2

6.1 | 6.2

204102 mﬁmswzﬁﬁagaé”ﬁ]@ﬁﬂ::mﬁﬁﬁmﬁmmﬂﬁﬂLm:miﬂﬁ:ﬂqnﬁ

Intelligent Data Analysis : Survey of Techniques and Applications

206111 ULARAAG 1

Calculus 1

206265 I5NIATaMEASINTLANINMEASFILIATN

Mathematical Methods for Environmental Science

207117 JJuamsAand 1
Physics Laboratory 1

207187 WENH 1
Physics 1

naxIrNaNLIAY

208265 &HANIRILIARDN

Environmental Statistics

203206 LARAuNITansUnAnswena I T LA

Organic Chemistry for Non-Chemistry Students

203209 UjuAmaaddunsdamivindneuenananimied

Organic Chemistry Laboratory for Non-Chemistry Students

211315 Faaflidasdu

Introduction to Biochemistry

211319 Yjuanmsduedidasen

Introduction to Biochemistry Laboratory

361210 UgAmaasuaznssammsnenssssumaidosean

Introduction to Soil Science and Natural Resources Management

361214 Ufjtiansgienaas

Soil Science Laboratory

213201 KANNINMIINNAMEATRILIARBN

Principles of Environmental Science

213202 LAHAeNEARILIAT DY

Environmental Analytical Chemistry

213211 A1UUAEANULAZIUTITUNWNEILIAA DN

Environmental Safety and Ethics

213222 ANAINENFILIARDY

Environmental Ecology

213302 M3dazyned lataalwingeanifuiason

Applications of GIS in Environmental Science

213311 WA NPy uazdaLidaunefiswiesandasen

Introduction to Environmental Standards, Law and Regulations

213312 alulsfszorauszmadsadwipinsdia

Clean Technology and Life Cycle Assessment

213322 LLmﬁﬂmaqafﬁ‘ﬁwmﬁun@é’aw

Concepts of Environmental Microbiology

213331 wansmsiuazmstihdasinge

Water Pollution and Wastewater Treatment

213341 UANENHABLIZTIILIE

Soil and Groundwater Pollution

213351 WaNENIIaINd

Air Pollution

213362 NMIIANIVBIFLNINTUTUDINIEITU

Sustainable Municipal Waste Management
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HAANS M T3 W3 NAIARIIVBINANGAT IWKAIAIT AN (PLOS) PLO1 PLO2 PLO3 PLO4 |PLO5| PLO6
NS 027 11 (12|13 |21|22|31(32(33|41(42| - |61]62
213371 inaluladmsfunannziieday

o ° ° o | o ° ° ° °

Environmental Remediation Technology

213411 MU HUANULELILAENANTZNUNEILIARDN FIAN LAZFTAN
: ° ° ° ° ° ° °

Environmental, Social and Health Risk and Impact Assessment

213490 NM3RNIw
o (o (o | 0o | 0o |0 0|0 | o | o0 |0 o

Apprenticeship

213495 FUNINNINLMFATTILIAR AN
° o | o

Seminar in Environmental Science

213498 awfiafinm
o | o o | o |0 | 0|0 | 0o 0|0 |0 o o

Cooperative Education

213499 Urymiwiew
o | o (o | o |0 |0 |0 | 0 o |60 o | o

Special Problems
naxIzuanidan
202473 $1Insnuan1IzmMehn

° ° °

Water Pollution Biology

202475 RAnNFIasan
° ° °

Environmental Toxicology

205472 FYHINNFIUINRON
o | o °

Environmental Geology

213441 Manansmsianzaaswvwilwdon
oo | o ° °

Contaminated Site Characterization

213451 msiddsnudasannzaionmeanaznsinaesszuundennmea
Y o ° ° ° ° °

Climate Change and Climate System Modeling

213461 NBINYIATNTINNTVILRYEUATIVUREAINAARINATTA
° ° ° ° ° °

Toxicology and Management of Hazardous and Industrial Wastes

213480 N1331APILLLNNIEI AT BN B9
° o | o | o | @

Introduction to Environmental Modeling

213496 ¥atalAanasINIINENmEaTIIIaRaN
° ° °

Selected Topics in Environmental Science

251432 msmm}11Lﬁmiumuua:mséﬁanﬁau
° ° °
Noise and Vibration Control
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AANWIN 1
ANDSLNYANBIENIZTUIWIZ
AMEARBLEFAS
8.9.101 (001101) MEBINOHABI I 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Geulafidashuran il
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NIIRBRITINIWIDIN W Lwamiﬂgauwuﬂum@lﬂim’nu NNBLAITNI wa sunazidonluszauiiadu lu
UIUNNNEIANLAZ TABETINIRAINWAN BN DU aaeaTIa
Communication in English for everyday interactions. Basic listening, speaking, reading and writing skills in

various social and cultural contexts for life-long learning.

.9. 102 (001102) : NBIBIND BRI 1% 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Geulaidasrhunon 001101 NIDAUANULRUTOLUBINIAITN
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TuwSunnmediauusziausrininanuanoiiensiiouianaadia
Communication in English for everyday interactions. More advanced listening, speaking, reading and writing

skills in various social and cultural contexts for life-long learning.

3.8. 201 (001201) : NNIaNMIBIILATIZH AT I anad19NUIEANEHA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Sowluiidesimnan 001102 #3aMUANUAKTALYBINIATT
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English language skills for critical reading from different sources and media and effective writing on topics of

students’ interests.

3.3. 225 (001225) : mMssInglnusunInadaasuazinalulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context

Geulafidasrhudan 001102 WIMUANMULAUTOLUBINIAITN

uueiin : FRITLUNANBAULINGENEAT URSAULIAINTINANRAS
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uazinalulad
Specific language functions, components and skills for effective communication in science and technology

contexts.
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AL IAIANI LA ITUITAARAIAAS

9.71. 104 (140104) : msilwwaiiias 3(3-0-6)
PG 104 : Citizenship
Goulufidasmunan 1sidd
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szifioy uazA oI TN THLALFIAN miLfluwaLﬁaaﬁﬁmm;imzmmLﬁﬁlalumumssmLﬁwmﬁwuﬁsmm:
UszSaeanivionin miﬁwfﬁmﬁﬁwlu%n%wm 2961%

Meaning, definition and concept of citizenship. Rights, liberties and obligations of citizenship. Problems
awareness of daily life at local, national and international levels. Creation of public mind and moral for social
responsibility and social awareness. Citizenship and the way of life in plural and multicultural societies. Creating a
positive and peaceful attitude to enable conflict resolution by peaceful means. Political expression under laws,
regulations, social norms and communal practice. Citizenship and the understanding of cultural tradition and local

history. Ethics and vocational citizen.

AL HIANFNENT

.03, 100 (154100) pReaafidasdu 3(3-0-6)
GEO 100 : Introduction to Geography

Goulafidasrunen Xy
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lanaselnd

Geography and sustainable development. Population, migration, gender and health. Water and soil
management. Economic and social inequality. Agriculture and food security. Energy. Climate change. Geographies

of the modern world.

AMLININAERS

290, 111 (201111)  : TanudsInenaans 3(3-0-6)
SC 111 : The World of Science

Goulufidasdunan 1aid
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Introduction, Meaning and history of science, technology and innovation, Scientific method, Group activities
about science and technology in daily life, science and technology and country development, economy, society,
environment, culture, local communities, climate change, sustainable development, or other topics depending on

students’ interests, and class presentations.

2.21. 190 (201190) :  MNIAABHIIAITIHAIE NSUNTAWT LazMIRAFIININLNAEAT  3(3-0-6)
SC 190 : Critical Thinking, Problem Solving and Science Communication
Py Ao . ! ' Al
Wowlundasrdunon - Aidl
mifaagedinsmio mawilgwimsinemaasuaznalulad nsFasmeingmansuazinalulad

Critical thinking, problem solving in science and technology, communication in science and technology.

2.22. 101 (202101)  : TIINLINBI 1% 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Gawlufidosrwnan laid

unih szouisnImedinenmaas ansmsanizaedifi3a nstaszuuFiifdie snefvesiiitia
LIRS LATINLNL AT W”uﬁqmmim:a%wvuﬁqmamg nalnuesdiawInms anuraIniaTeIRIiTie lassatnsuas
wihfinasis lassafoussminfizasdas uas fnaingussnninssa

Introduction, scientific methods, characteristics of life, biological level of organization, chemical of life, cell
and metabolism, genetics and molecular genetics, mechanism of evolution, diversity of life, structure and function of

plant, structure and function of animal and ecology and behavior

2.21. 102 (202102) TIININHZ 1% 2 3(3-0-6)
BIOL 102 : Basic Biology 2
Fowluiidesimnan 202101 WAz 202103

msasuunFalifie a3vinenuaiis: nasaaTzius MIsuiss maasyusndule saslun UWAZMIRUWUE
izuuﬁnmmzmiakﬁﬂﬁ R3TINUNVBIFAT: TTUVLBEEIANT TruUTUENe Sruumala izﬂﬂﬁyuﬁﬂﬂaﬁm JeUY
niidun sruudszanuazeiinsTUaNHE sruudanlivie TUDRUWLS uaznaeTyvesdad

Classification of living organisms, plant physiology: photosynthesis, transportation, growth and development,
hormones and reproduction, ecosystem and conservation, animal physiology: digestive system, excretory system,
respiratory system, circulatory system, immune system, nervous system and sensory, endocrine system, reproductive

system, and animal development

2.21. 103 (202103) UUan13z2INe" 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Gawlufdasrunan ;N OaWSuUNTaNAY 202101

na’aaﬁ;amiﬂﬁ Tassrisuazninnuadtaas n1InialaseauLsas NIwlLTas w”ugma@ls( FIAUWINITUAE

ANURANRANEVRIFINTIR (halladT allesad wo@ntsy wasfineainendszans
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Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, evolution and biological

diversity, plant tissues, animal tissues, behavior and population ecology

2.77. 104 (202104) Uuian13z73ane 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2
Fowlufdesrimnen avnzidoniIounsauny 202102
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Introduction, ecosystem and conservation, classification of microorganisms, plants and animals, animal
comparative anatomy, gas exchange, circulatory system and excretion, nervous system and sense organs, animal
hormones, animal reproduction and early embryonic development, photosynthesis, transport in plants, plant growth

regulation and plant reproduction and propagation.

2.2, 473 (202473) FIINYINANIZNIW 3(2-3-4)
BIOL 473 : Water Pollution Biology
Goulufidasmunan 202371 %38 213222
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Meaning and scope of subject — aquatic ecosystem, biomonitoring of water quality concepts, toxicity of
pollutants to aquatic organism, water pollution and public health, water pollution control, estuarine and marine
pollution, marine biology monitoring, qualitative case studies of aquatic resources, contamination of pollutants and
quantitative case studies, sources of pollutants and effect of waste water from communities and industries, and

related laboratories.

2.4, 475 (202475)  : A¥INLNFILINA AN 3(3-0-6)
BIOL 475 : Environmental Toxicology
Geulafidasrunen 203206
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Introduction to environmental toxicology, metabolism of toxicants and target organs of toxicity, factors
influencing toxicity, natural toxicants, food additives, air toxicants, water toxicants, agricultural toxicants, industrial

toxicants, bioremediation, environmental risk assessment, law related to environmental toxicology.
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2.08. 111 (203111) - LAl 1 3(3-0-6)
CHEM 111 : Chemistry 1
Sawlufdasrunen 34
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¢ a a A M & ¢ a a
FASLITIAN AN WA FITRZABUAZARRBYS NIA-LUE LAZIAWNAMEAsITIALl
Introduction and chemical stoichiometry, atomic structures, chemical bonding in various compounds, chemical

equilibrium, chemical thermodynamics, electrochemistry, solutions and colloids, acid-bases and chemical kinetics

2.a8. 113 (203113) 1ad 2 3(3-0-6)
CHEM 113 : Chemistry 2
Sowluidasriunan 203111
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Gases, liquids and solids, representative elements and transition metals, coordination compounds, equilibria

of salt solubility and complex formation, nuclear chemistry, organic chemistry, biomolecules and world of chemistry.

2.a8. 115 (203115)  : Uuanistad 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory 1
Gawlufdasrunan aINz o uTIUNTaNNY 203111
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Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent: synthesis of calcium
oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and molecular structure, chemical equilibria
and reversible reactions, heat of reactions, galvanic and concentration cells, electrolysis, determination of molar mass
by freezing point depressing, acid-base equilibria and buffers, acid-base titration, titration curves, chemical kinetics:

iodination of acetone, and special experiments.

2.04. 117 (203117)  : ian1siad 2 1(0-3-0)

CHEM 117 : Chemistry Laboratory 2
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Qualitative analysis of some cations of group I, Il, lll and 1V, qualitative analysis of cations and anions in
unknown salts, oxidation states of vanadium, coordination compounds, effects of temperature on the solubility of
salts, the solubility product of calcium sulfate, determination of the gas constant, crystal structure, organic chemistry

analysis, carbohydrates and proteins tests, the study of saponification of fat and wastewater analysis.

2.@3. 206 (203206)  : iddunIddmsuin@nswanaiznIzail 3(3-0-6)
CHEM 206 : Organic Chemistry for Non-Chemistry Students
dewlufidesrimrian 203104 138 203111
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Classification and nomenclature, bonding in molecules of organic compounds, organic reactions, organic
compounds analysis, aliphatic hydrocarbons, isomerism and conformational isomers, stereochemistry, aromatic
compounds, halogen compounds, alcohols, phenols and ethers, amines, aldehydes and ketones, carboxylic acids

and derivatives, carbohydrates, lipids, amino acids, peptides and proteins

2.@3. 209 (203209)  : Upiinn1siadiaun3d dsmsunndnswanaaizas 1(0-3-0)
CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students
Goulvfidasmunan 203108 %38 203115; uasadnziiounwsaun 203206
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Laboratory course in organic chemistry emphasizing important laboratory techniques: purification, separation

and extraction of organic compounds. Properties of organic functional groups. Organic synthesis and various

interesting organic reactions, stereochemistry.

2.AN. 100 (204100)  : wmalulagarsawmnauaziiaaaalna 3(3-0-6)
CS 100 : Information Technology and Modern Life
Nawlundasrunen - Afl
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Computer in everyday life, computer network and internet, online essentials, online collaboration, office

productivity software for modern life, information technology security, information literacy.
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2.AN. 102 (204102)  : N1331A3ATRYRBIRI YL NMIEITVA BN ABARAZNIUIZLNG 3(2-2-5)
CS 102 : Intelligent Data Analysis : Survey of Techniques and Applications
Wanluiidaunen - Y
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Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and visualization, text
exploration and analysis, data stream processing for loT application, image detection and recognition, simulation with

virtual reality and augmented reality, and problem-based learning in intelligent data analysis applications

2.50. 100 (205100) : TaNUaZNIZUIBANINSTRING 3(3-0-6)
GEOL 100 : The Earth and its Geological Processes
Goulvfidesdunon aidl
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The solar system, minerals and rocks, composition and internal structure of the earth, endogenous processes,

exogenous processes, geological time scale and geological history and earth resources and environmental geology.

2.50h. 472 (205472)  : SIMINLFILINA DN 3(3-0-6)
GEOL 472 : Environmental Geology
GoulvfAdasrunan wn@nsnauii 4
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Environmental geology and sustainability, internal and external geologic processes, geologic resource
utilization, conservation and impacts to man and environment, geologic hazards and their impacts, geologic site
investigation and geologic materials sampling, environmental remediation technology, and professional documentation

for geoenvironmental investigation.

2.am. 111 (206111)  : UARANH 1 3(3-0-6)
MATH 111 : Calculus 1
Gawlafidosriunan AEY
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Derivatives and applications, integration and applications, and first-order differential equations and some

applications.
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2.A0k. 265 (206265)  : AENIARAAIFATAINIUINYIANTATFILINR D 3(3-0-6)
MATH 265 : Mathematical Methods for Environmental Science
Gawlafidasrunan 206111
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Derivation of differential equations for simple environmental problems, second-order ordinary differential
equation, system of first-order ordinary differential equation, interpolation and curve-fitting, numerical solution of one-
variable algebraic equation, numerical solution of linear and non-linear system of equations, numerical solution of

first-order ordinary differential equation, numerical solution of system of first-order ordinary differential equation

244. 117 (207117) Upiian1sWand 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Fowlufidasrimnen 1sidd
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Laboratory course dealing with scientific methods in basic physics consisting of various experiments in

mechanics, thermodynamics, waves, electricity, magnetism, optics and modern physics.

2.14. 187 (207187) Wand 1 3(3-0-6)
PHYS 187 : Physics 1
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Dimension and measurement, mechanics, vibrations, wave and sound, fluid, thermodynamics, electricity,

electric field, magnetism and magnetic field, optics and modern physics.

2.60. 265 (208265)  : ADANIFILINA DN 3(3-0-6)
STAT 265 : Environmental Statistics
Wawlandassiunan LY
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The roles of statistics in environmental science research, sampling environmental populations, environmental
sampling design, describing the data, statistical distribution measures, statistical inference, analysis of variance,

regression and correlation analyses, case studies.
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2.2n. 315 (211315) Fadtdasnm 3(3-0-6)
BCT 315 : Introductory Biochemistry
GoulvfAdasrunan 203202 138 203204 ®38 203206
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Introduction to the biochemistry of life: cells and subcellular organelles, principles and techniques of
biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-enzyme, nucleic acids, electron

transport and bioenergetics, applied biochemistry

2.2n. 319 (211319) Upuamszadiiasen 1(0-3-0)
BCT 319 : Introductory Biochemistry Laboratory
Gowluiidesimnan avnzieunwsauny 211315
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Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acids.

2.da. 201 (213201)  : BANNIINWINYIAIAAI FILIAA DN 3(3-0-6)
ES 201 : Principles of Environmental Science
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Basic principles of environmental science, natural resources, mass balance calculation, environmental
chemistry and biogeochemical cycle, energy and the environment, air, soil, water and groundwater pollution, climate

change, human and the environment, introduction to environmental management, current environmental situation.

2.89. 202 (213202) LANILATITHN I FILIAR B 4(3-3-6)
ES 202 : Environmental Analytical Chemistry
Geuluficdasrhudon 203113 Waz 203117 waz 213201
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Basic concepts of environmental analytical chemistry, sample collection and preservation for environmental
analysis, sample preparation for environmental analysis, analytical chemistry techniques, data analysis, processing

and presentation, and laboratory practice on related topics.
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2.8a.211 (213211) ANMNUADANBUAZIUTITUNEILIAR DN 1(1-0-2)
ES 211 : Environmental Safety and Ethics
Gaulundassunon Y
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Hazards in the laboratory and field, and prevention, first aid, laboratory and field work safety standards,
disposal of laboratory waste, environmental quality standards, ethics for environmental scientists, uses of
environmental ethics in everyday life, environmental problem solving and sustainable development, corporate social

responsibility (CSR) and environmental management, case studies.

2.88. 222 (213222) RAINIFILINR DN 3(2-3-4)
ES 222 : Environmental Ecology
Fowlufidasrimnen 202102 ez 202104
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Introduction: the role of humans in the environment, physical components of the ecosystem and the
adaptation of living organisms, organismal ecology, population ecology, species interactions, community ecology,
ecosystems, Environmental problems and related ecological principles, ecological applications, and laboratory

practice on related topics.

2.89. 302 (213302) n3dszened latadlwingdmanisuinaos 3(2-3-4)
ES 302 : Applications of GIS in Environmental Science
Gawlafidasrwian 202371 138 213222
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Principles of geographic information system (GIS), geo-spatial data acquisition, processing and analysis of
raster and vector data, applications of GIS in environmental monitoring and observations, environmental indices, GIS
applications in various platforms, applications of GIS in analyses of land use change and anthropogenic impacts on

landscape and laboratory practices on related topics
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2.8a.311 (213311) NAIZIW NYUNNY wazZatiiauNwaIInAaadiasan 3(3-0-6)
ES 311 : Introduction to Environmental Standards, Law and Regulations
Woulandasrunon wnAnwaudi 3
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General principles of law, development of environmental regulations, principles of environmental standards,
environmental standards, regulations and environmental policy in Thailand, international and regional regulations and
policies for environmental protection promotion and environmental problem resolution, International Organization for
Standardization (ISO), documentation and critics on environmental impact assessment (EIA), roles of government,
organizations and communities on regulations and environmental law promotion and enforcement, case studies on

implementation of environmental management.

2.8a. 312 (213312) - maluladigzarauaznslszlinipiniaia 3(3-0-6)
ES 312 : Clean Technology and Life Cycle Assessment
Goulvfdasrunan 213201
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Impacts of technology on the environment, concepts of clean technology, moving towards clean technology,
application of clean technology in environmental work, hierarchical waste management, life cycle assessment and its

environmental impact interpretation, case studies.

2.89. 322 (213322) UWIRANNATIINEFININR DN TBIAK 3(2-3-4)
ES 322 : Concepts of Environmental Microbiology
Goulvfidasdunan 202102 waz 202104 Waz 213201

'
o o a a a

A13INAAINVURSVOLLYAY E]\‘]’@‘a%’]fjﬂ HIFILIANDN ‘YllJ‘Yl’]%LL%’]ﬁ@]ﬁ%j’]%ﬂ’N?ﬂ“ﬁ’]')ﬂﬂ’] FILIAR DNV DI

a

dunTd nmvaIseuuaziuI wIuIRUNTd Aainezasnduniduaznmanywisuuing qauw?ﬁﬁaiiﬂmaﬁw
BREDINIT ’ga‘ﬁﬁﬂmma\‘iﬁlaLnﬂﬁauﬁugmﬁa{ﬂaﬁu miﬁuvjmd%amwﬁmﬁu ’gﬁu‘n%ﬁﬁ’umiﬂaﬂamﬂmmaﬁﬂ
msﬂwﬂ'@ﬁﬂLﬁmmzmiﬁwﬁqﬁuﬂ?ﬁ miﬂi:l,ﬁummLﬁ'mmaﬁga%ﬁﬂm ﬁ'u“ﬁaaﬁﬂswmaqa%ﬁVlmﬁ'al,n@ﬁaulu
ﬂ%]agu”u wazmainUfidmsluiatediinntas

Definition and scope of environmental microbiology, review of basic microbiological concepts, microbial
environments, detection and enumeration of microorganisms, microbial ecology and nutrient cycling, water- and
foodborne-pathogens, microbiology of the engineered environment, introduction to bioremediation, microorganisms

and degradation of pollutants, wastewater treatment and disinfection, microbial risk assessment, current topics in

environmental microbiology, and laboratory practice on related topics.
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2.8a.331(213331) HANBNIUATNSTILAWB LTS 3(2-3-4)
ES 331 : Water Pollution and Wastewater Treatment
Gawlufidasruten - 213201
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Overview of water pollution, the hydrologic cycle, properties of wastewater, types and sources of wastewater,
wastewater treatment systems, estuarine and marine wastewater, water quality standards and regulations, case

studies, and laboratory practice on related topics.

2.8a. 341 (213341) HANBNABUAZHIVIATA 3(2-3-4)
ES 341 : Soil and Groundwater Pollution
Gawlafidosrinunen 213201
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Typical soil and groundwater pollution from liquid and solid wastes, behavior and transport processes of
pollutants in unsaturated and saturated zones, measurement and interpretation of biological, microbial, chemical and
physical characteristics of media and pollutants, pollution control methodologies, examples of soil and groundwater

remediation technologies, and laboratory practice on related topics.

2.8@. 351 (213351) - NaNENI9aIMe 3(2-3-4)
ES 351 : Air Pollution
Gauwlafidosrinurten 213201
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Sources, types, characteristics and transports of air pollutants, impacts of air pollution on environment and
health, sampling and measurement of air pollution, meteorology and its relation to air pollution, technology for air
pollution prevention and control, law, regulation, air quality standards and air quality index, recent cases of air pollution

in the Asian region and worldwide, and laboratory practice on related topics.
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2.88. 362 (213362)  : NIIANIVBITINI NGB WD LI E 3(3-0-6)
ES 362 : Sustainable Municipal Waste Management
GoulvfAdasrunan 213201
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Characteristics, composition and sources of municipal waste, waste collection, minimization and transfer in
urban and rural communities, sustainable management of wastes based on 3R principles and environmental
economics, physicochemical and biochemical treatment of municipal wastes, emerging technologies for municipal

waste management

2.8a. 371 (213371) waluladmsunanizuinaoa 3(3-0-6)
ES 371 : Environmental Remediation Technology
Gowluiidesimnan 213201
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Characteristics of environmental contaminants, conceptual site models (CSM) for contaminated
environments, legal framework and phased approach for environmental site assessment, risk assessment and safety,
sampling methodologies and techniques for contaminated water, soils and groundwater, conventional and innovative
remediation methods, containment methods, thermal methods, chemical reaction methods, bioremediation and

phytoremediation, design of remediation and restoration systems, case studies.

2.8a. 411 (213411) msﬂsuﬁ%mwLﬁlmuawans:ﬂumo?}oumgau ALY wazgunIn  3(3-0-6)
ES 411 :  Environmental, Social and Health Risk and Impact Assessment
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Characteristics and classification of environmental, social, and health risks and impacts, environmental risk
and impact assessment processes, consideration of social and health issues in risk and impact assessment, public

participation, monitoring, evaluation, and management of risk and impacts, case studies
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2.8a. 441 (213441) nMIwIanmiaNIzyasinnduiian 3(3-0-6)
ES 441 : Contaminated Site Characterization
Gawlufidasruten - 213341
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Concepts of contaminated site investigation, biogeochemical characteristics of organic and inorganic
contaminants, advanced site investigation techniques, contaminated site evaluation and prediction of pollution

dispersion, environmental and health risk assessment, economic evaluation.

Q.8a. 451 (213451) : m‘mJﬁﬂ%LLﬂadan'l'ngflmmmta:mi?&ﬂaadizuugﬁmmﬂ 3(3-0-6)
ES 451 : Climate Change and Climate System Modeling
Goulafidasrunon 207187 uaz 213351
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The science of climate change and climate variability, basics of global climate, physical processes in climate

system, El Nifo-La Nifia and climate prediction, climate system modeling.

2.88. 461 (213461) WHINYIUAZNIIIANTVBILTIDWATIHUALNINDAT AN TN 3(3-0-6)
ES 461 : Toxicology and Management of Hazardous and Industrial Wastes
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Characteristics, environmental toxicology and classification of hazardous and industrial wastes, environmental
fate and transport of hazardous substances, clean production technologies for industrial waste minimization,
physicochemical and biochemical processes for industrial and hazardous waste treatment and disposal, waste

disposal site selection and design; and hazardous waste site remediation

2.6@. 480 (213480) MR IULUNNFILIARaNLTDIAK 3(3-0-6)
ES 480 : Introduction to Environmental Modeling
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Principles of environmental modeling, model calibration, modeling of fate and transport of pollutants in various

media, applications and case studies.
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2.8@. 490 (213490)  : n3inew 2(0-10-0)
ES 490 : Apprenticeship
Sawlufdasrunen Wnansna il 4
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A 150-hour job training in environmental science organization under supervision of environmental scientist or
instructor. Student must complete a report write-up and/or an oral presentation. Grade will be given as satisfactory

(S) or unsatisfactory (U).

2.9@. 495 (213495) ANAUINWINYIAIFATTILIAA DN 1(1-0-2)
ES 495 : Seminar in Environmental Science
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Practice on presentation of current environmental science topics by compiling and analyzing papers from
journals and/or publications under supervision of staff. A written report is also required. Grade will be given as

satisfactory (S) or unsatisfactory (U).

2.8a. 496 (213496) #TDLRBNATININNATASTFHILINA DA 3(3-0-6)
ES 496 : Selected Topics in Environmental Science
Woulandasrunen wnAnwaudn 4

n1suTIsnuazanlseluritandisslasualnuanla NuaagnInAITIILAZATNAIIRIIVA IRV
ANLNFRATRILIARDN

Lecture and discusson on currently interesting, up-to-date and advanced topics in environmental science

disciplines.

2.80. 498 (213498) AUNAANHN 6 Bu2ENA
ES 498 : Cooperative Education

Woulandasrunon wndAnwaudn 4

wnénmdasfinieiouanuniounandfianusnisdnsudunarlitasnin 30 2lus Wndnwdag
ﬂgju”ﬁmuluamuﬂszﬂaumsﬁLﬁmm”am”ummﬁﬂmma@lfﬁam@ﬁamﬂunaﬂ&iﬁamﬂdﬁ 16 Fansiatdaiiias lay
ﬂﬁﬁ'ﬁmmaﬁauwﬁfmmluamuﬂi:ﬂaumimﬂlé’fﬂﬁﬂauqu@LL@Wadﬁmﬁﬁmuﬂﬁ%‘uuauﬁmﬂm NNIIRD%
U3znaumMILazAINNTTNNMINTNINENa s Imivinnsnuiazmisauihnan lasdmsdsaluaadusiunsoldsinn

Student must attend readiness preparation at least 30 hours prior to cooperative education practice. Students

are required to work an organization related to environmental science for a minimum period of 16 week as a staff of
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the organization under supervision of in-charge trainer(s) at the organization and instructor(s) of the university, a

proper written report and oral examination are required. Grading will be given on satisfactory or unsatisfactory basis.

2.88. 499 (213499) Tyn ey 3(0-9-0)
ES 499 : Special Problems
Goulufidasmunan wndnsnauiil 4

misuaidseluiitaisesmainanmaasiiniasan Molansuustinvesanasd lasasdaadaunann
wazsiauatnlan mybwanauauduniwela (s) wieldiduniwela )
A research in environmental science under the supervision of a staff member. The work must be reported

in proper written form and an oral presentation. Grade will be given as satisfactory (S) or unsatisfactory (U).

2A.§. 432 (253432) NIAIVANRLITUNIKUAL M AR DY 3(3-0-6)
ENV 432 : Noise and Vibration Control
Gawlafidosrinunen 1aid

NOBYLRUITUNIUUAZMIFURLLNDU NMIATIVIATEAULFLITUNMIULRENIFURENAU FNALFLITUNINLIZNTT
FURLLNOW NATBILFUITUNIWLAZAIIRUIZLNAY ’E'a@mwﬁ'mﬁm miaaﬂLLHU%‘:UH@’JUQNLﬁmiumuuazmi
FURZLNOU NMIFATEAULFLITUNIBLAZNIFURLNBUINBREIR LI @iNG] ﬂg%mmm:‘ﬂ’aﬁﬁﬁumi’m 9 AMNDITD

A K
WRENIUANIN

Theories of sound and vibration, noise and vibration measurement; noise and vibration scales, effect of noise

and vibration; sound absorbing materials; design of noise and vibration control systems; reducing noise and vibration

from various sources; related laws and regulations and case studies.

n.u3. 210 (361210) Ugimaasuazn139an1nsneInssssanzaiiiosan 2(2-0-4)
SOIL 210 : Introduction to Soil Science and Natural Resources Management
Fowlufidasrimnen 203111 way 203115

@
[

RANNNIMLAAAY NANFUBIAK LATVAIAY qﬁu‘n%‘rjﬁu mmq@uamgmimaaﬁuuazm@mmiﬁ% FINNINT
fauaziundu midszndinmmanizesdulun1sdanisdn i uazniwenssynmdliasdszlomibgiu
A o % Aa o a Y v X
Lwaﬂmﬂ;aﬂﬂsjmwmiwamwmﬂ'mﬂwmuazﬂiuﬂgamLL’J@aaul%@mu
Fundamental of soil genesis, soil physics, soil chemistry, soil biology, soil fertility and plant nutrients including
soil survey and classification, application of soil science to sustainable land, water and natural resources management

in order to improve agricultural productivity and environmental quality.

n.ig. 214 (361214)  : Upiamsdgiienaas 1(0-3-0)
SOIL 214 : Soil Science Laboratory
Gawlufidasruten - 361210 %38 361211 ®IoaINLDoUNTaNA®

Ufvamanoinuiagdusiufiadu midnsldslndduidasdun unufinsduundulanuazunuiduues
Uszinelnyg sudfinsmeninzesdu mytaanududssloadassirludu mytaanudunsavasdnuazai

ﬁﬂx’]ﬂ’l‘iﬂu% MIIANNULANVBIAY LazANUABIN TN AN TT2R9 g%ﬂ%lﬂil@lfluazﬁ%ﬂiiw“ﬂE]d"ﬂﬁ%‘l’l%ﬂfa% DIRINRNT
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Laboratory exercise and practices on parent materials, soil profile description, world soil map and soil map
of Thailand, soil physical properties, measurement of soil water availability, measurement of soil acidity and lime
requirement, measurement of soil salinity and leaching requirement, soil organic matter and microbial activity, plant
nutrients and fertilizers, agricultural land capability classification and land use map, soil conservation and sloping land

management, watershed management.
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1)

2)

8)

Septorm Koeng, Alice Sharp, Seingheng Hul, and Fidero Kuok (2020). Plastic Bag Management Options in Phnom
Penh, Cambodia GMSARN International Journal, Vol. 14, No. 1, March 2020, pp. 29-36

Mwema, F., Holst N., and Alice Sharp (2019) PestTox: An object oriented model for modeling fate and transport of
pesticides in the environment and their effects on population dynamics of non-target organisms. Computers and
Electronics in Agriculture 166 (2019) 105022.

Chawanrut Tamikanon and Alice Sharp, 2018, Quality of soil from agricultural terrace in comparison with other types
of land use, a case study in Nan province, Thailand. GMSARN International Journal, Vol. 12, No. 3, September 2018,
pp. 145-150.

Phonthip Vatwongsathip, Nattharika Rittippant, and Alice Sharp, 2018, Study on environment impact of tourism
industry in historical zone in Meuang district, Nan province, Thailand. GMSARN International Journal, Vol. 12, No.
3, September 2018, pp. 151-157.

Sukholthaman Pitchayanin, Chanvarasuth Pisit, and Alice Sharp, 2017, Analysis of waste generation variables and
people’s attitudes towards waste management system: a case of Bangkok. Journal of Material Cycles and Waste
Management. Vol 19(2):645-656.

Li Liang and Alice Sharp, 2017, Determination of the knowledge of e-waste disposal impacts on the environment
among different educational and income levels in China, Laos, and Thailand. Journal of Material Cycles and Waste
Management. Vol 19(2) 906-916.

Boonpa Siriporn and Alice Sharp, 2017, A comparative analysis of alternative fuels for Thailand’s palm oil industry:
A case study for Refuse Derived Fuels (RDF). Energy Sources, Part A: Recovery, Utilization, and Environmental
Effects. Published online: 10 Feb 2017.

Boonpa Siriporn and Alice Sharp, 2017, Waste-to-Energy Policy in Thailand. Energy Sources, Part B: Economics,

Planning, and Policy. Published online 03 March, 2017
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1)

Rakruam, P., Thuptimdang, P., Siripattanakul-Ratpukdi, S., and Phungsai, P. 2020. Molecular dissolved organic
matter removal by cotton-based adsorbents and characterization using high-resolution mass spectrometry. Science
of The Total Environment 754: 142074.

Sairiam, S., Thuptimdang, P., and Painmanakul, P. 2019. Decolorization of Reactive Black 5 from Synthetic Dye
Wastewater by Fenton Process. EnvironmentAsia 12(2): 1 — 8.

Le, T., Thuptimdang, P., McEvoy, J., and Khan, E. 2019. Phage shock protein and gene responses of Escherichia

coli exposed to carbon nanotubes. Chemosphere 224: 461-469.
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4) Giao, N.T., Limpiyakorn, Thuptimdang, P., Ratpukdi, T., and Siripattanakul-Ratpukdi, S. 2019. Reduction of silver
nanoparticle toxicity affecting ammonia oxidation using cell entrapment technique. Water Science and Technology
79(5): 1007-1016.

5) Thuptimdang, P., Limpiyakorn, T., and Khan, E., 2017, Dependence of toxicity of silver nanoparticles on
Pseudomonas putida biofilm structure. Chemosphere, 188, pp. 199-207.

6) Giao, N.T., Limpiyakorn, T., Kunapongkiti, P., Thuptimdang, P., and Siripattanakul-Ratpukdi, S., 2017, Influence of
silver nanoparticles and liberated silver ions on nitrifying sludge: ammonia oxidation inhibitory kinetics and mechanism.
Environmental Science and Pollution Research, 24(10), pp. 9229-9240.
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7) Rattanaprapha, S., lIssakul, K., and Thuptimdang, P. 2019. Chlorpyrifos tolerance of Pseudomonas
pseudoalcaligenes biofilms under water-limiting conditions, pp. 1-134 — I-146. The 5th EnvironmentAsia International
Conference. 13-15 June, Convention Center, The Empress Hotel, Chiang Mai, Thailand.

8) Takam, R., Issakul, K., and Thuptimdang, P. 2019. Effect of silver nanoparticles on Pseudomonas putida and Bacillus
subtilis biofilm formation, pp. I-95 — I-104. The 5th EnvironmentAsia International Conference. 13-15 June, Convention
Center, The Empress Hotel, Chiang Mai, Thailand.

9) Sari, D.P., Sairiam, S., and Thuptimdang, P. 2018. Reactive Black 5 Decolorization by Soil Bacteria under Mild
Conditions, pp.1-7, The 3rd Regional IWA Diffuse Pollution Conference. 19 -22 November, Chiang Mai, Thailand.

219138 A9.2100 lannas
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1) Khokthong, W. and Sareein, N. 2020. Online competency-based learning with an open-source website
for species conservation using geographic information system. Proceeding of the 1% symposium of
the natural history museum: initial steps for conserving natural resource depositories, Bangkok,
Thailand, 24-25 September 2020.

2) Sareein, N., Phalaraksh, C. and Khokthong, W. 2020. Spatial data application for analyzing
conservation potential of a rare water bug species, Lethocerus patruelis (Hemiptera: Belostomatidae)
effected by local light pollution. Proceeding of the 1% symposium of the natural history museum: initial

steps for conserving natural resource depositories, Bangkok, Thailand, 24-25 September 2020.
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1) Sareein, N., Phalaraksh, C. and Khokthong, W. 2020. Spatial data application for analyzing
conservation potential of a rare water bug species, Lethocerus patruelis (Hemiptera: Belostomatidae)
effected by local light pollution. Proceeding of the 1% symposium of the natural history museum: initial

steps for conserving natural resource depositories, Bangkok, Thailand, 24-25 September 2020.
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2) Khokthong, W. and Sareein, N. 2020. Online competency-based learning with an open-source website

for species conservation using geographic information system. Proceeding of the 1% symposium of
the natural history museum: initial steps for conserving natural resource depositories, Bangkok,

Thailand, 24-25 September 2020.
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1)

Punchay, K., Inta, A., Tiansawat, P., Balslev, H., Wangpakapattanawong, P. 2020. Traditional knowledge of wild
food plants of Thai Karen and Lawa (Thailand). Genetic Resources and Crop Evolution.
https://doi.org/10.1007/s10722-020-00910-x.

Waiboonya, P., Elliott, S., Tiansawat, P. 2019. Seed storage behaviour of native forest tree species of northern
Thailand. EnvironmentAsia 12(3) 104-111. DOI 10.14456/ea.2019.50.

Chaiklang, P., Chairuangsri, S., Tiansawat, P. 2019. Quality and production cost of some framework tree species
seedlings grown with different root pruning techniques. Proceedings of the 5th Environment Asia International
Conference. 213-225.

Khamyong, N., Wangpakapattanawong, P., Chairuangsri, S., Inta, A., and Tiansawat, P. 2018. Tree species
composition and height-diameter allometry across three forest types in Northern Thailand. Chiang Mai University
Journal of Natural Science 17(4). DOI: 10.12982/CMUJNS.2018.0021

Tiansawat, P., Nippanon, P., Shannon, D. P. and Elliott, S. 2018. Effects of weeds on survival and growth of planted
seedlings of native forest tree species during forest restoration in Northern Thailand. KKU Journal of Science 46(4):
751-760. (in Thai with English abstract)

Suang, S., Manaboon, M., Singtripop, T., Hiruma, K., Kaneko, Y., Tiansawat, P., Neumann, P. and Chantawannakul,
P. 2017. Larval diapause termination in the bamboo borer, Omphisa fuscidentalis. PLoS ONE 12(4): e0174919.
Tiansawat, P., Beckman, N.G. and Dalling, J.W. 2017. Pre-dispersal seed predators and fungi differ in their effect
on Luehea seemannii capsule development, seed germination, and dormancy across two Panamanian forests.

Biotropica doi: 10.1111/btp.12473.
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1)

Panyakeaw, J; Chalom, S; Sookkhee, S; Saiai, A; Chandet, N; Meepawpan, P; Thavornyutikarn, P;
Mungkoenasawakul, P. Kaempferia sp. extracts as UV protecting and antioxidant agents in sunscreen.Journal Herbs,
Spices & Medicinal Plants. 2020. Https//doi.org/10.1080/10496475.2020.1777614.

Chalom, S; Panyakeaw, J; Phaya, M.; Pyne, S.G.; Mungkornasawakul, P. Cytotoxic and larvicidal activities of
Stemona alkaloids from the aerial parts and roots of Stemona curtisi Hook.f. 2020. doi:
10.1080/314786419.2019.1709188

Chalom, S.; Jumpatong, K.; Wangkarn, S.; Chantara, S.; Phalaraksh, C.; Dheeranupattana, S.; Suwankerd W.; Pyne,

S.G.; Mungkornasawakul, P.* Utilization of electrocoagulation for the isolation of alkaloids from the aerial parts of
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4)

5)

6)

7)

8)

9)

10)

Stemona aphylla and their mosquitocidal activities against Aedes aegypti. Ecotoxicology and Environmental Safety.
2019. 182, 109448.

Phetsang, S.; Jakmunee, J.; Mungkornasawakul, P*. Laocharoensuk R*; Kontad Ounnunkad®.
Sensitive amperometric biosensors for detection of glucose and cholesterol using a platinum/reduced graphene
oxide/poly(3-aminobenzoic acid) film-modified screen-printed carbon electrode. Bioelectrochemistry. 2019, 127,125-
135.

Pornprasit P, Pechurai W, Chiangraeng N, Randorn C, Chandet N, Mungkornasawakul P, Nimmanpipug P.
Nanomodified ZnO in Natural Rubber and Its Effects on Curing Characteristics and Mechanical Properties. Chiang
Mai Journal of Science. 2018. 45,2195-2200.

Paramee S, Sookkhee S, Sakonwasun C, Na Takuathung M, Mungkornasawakul P, Nimlamool; W, Potikanond S.
Anti-cancer effects of Kaempferia parviflora on ovarian cancer SKOV3 cells, BMC Complement Altern Med. 2018.18:
178.

Potikanond, S.; Sookkhee, S.; Takuathung, M.N.; Mungkornasawakul, P. Wikan, N.; Smith, D.R.; Nimlamool, W.*
Kaempferia parviflora Extract Exhibits Anti-Cancer Activity against HeLa Cerical Cancer Cells. 2017. 8. 630.
Panyakaew, J.; Sookkhee, S.; Rotarayanont, S.; Kittiwachana, S; Wangkarn, S; Mungkornasawakul, P.*. Chemical
Variation and Potential of Kaempferia Oils as Larvicide Against Aedes aegypti. Journal of Essential Oil Bearing
Plants. 2017. 20:4, 1044-1056.

Phetsang, S.; Panyakaew, J.; Wangkarn, S.; Chandet, N.; Inta, A.; Kittiwachana,S.; Pyne,S.; Mungkornasawakul,
P.*. Chemical diversity and anti-acne inducing bacterial potentials of essential oils from selected Elsholtzia species.
2017. Natural Product research. 1478-6427.

Pyne, S. G..*; Jatisatienr, A.; Mungkornasawakul,, P.; Ung, A. T.; Limtrakul, P.; Sastraruji, T.; Sastraruji, K.; Chaiyong,
S.; Umsumarng, S.; Baird M. C.; Dau, X. D.; Ramli, R. A. Phytochemical, Synthetic and Biological Studies on
Stemona and Stichoneuron Plants and Alkaloids: A Personal Perspective. Natural Product Communications. 2017.

12 (8), 1365 — 1369
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11)

Ngonyani, A. M.; Panyakaew, J.; Wangkarn, S.*; Ounnunkad, K.*; Mungkornasawakul, P.*. Mixed Iron Oxide
Nanoparticle-Based Colorimetric Assay for the Detection of Selected Organophosphate Pesticides. Proceeding. 572-
579. The International Congress on Chemical, Biological and Environmental Sciences (ICCBES 2017), Kyoto, 9-11

May, 2017.
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1)

2)

Briana R. Schrage, Kullapa Chanawanno, Laura A. Crandall and Christopher J. Ziegler, 2020, The synthesis of a
hexameric expanded hemiporphyrazine. Journal of Porphyrins and Phthalocyanines, Volume 24, Issue 1-3, 129-134.
Yuriy V. Zatsikha, Tanner S. Blesener, Philip C. Goff, Andrew T. Healy, Rachel K. Swedin, David E. Herbert, Gregory
T. Rohde, Kullapa Chanawanno, Christopher J. Ziegler, Rodion V. Belosludov, David A. Blank, and Victor N. Nemykin,
2018, 1,7-Dipyrene-Containing Aza-BODIPYs: Are Pyrene Groups Effective as Ligands to Promote and Direct
Complex Formation with Common Nanocarbon Materials?, Journal of Physical Chemistry C, Volume 122, Issue 49,

27893-27916.
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3) Kullapa Chanawanno, Tanner S. Blesener, Briana R. Schrage, Victor N. Nemykin, Richard S. Herrick, Christopher
J. Ziegler, 2018, Amino acid ferrocene conjugates using sulfonamide linkages, Journal of Organometallic Chemistry,
Volume 870, 121-129.

4) Yuriy V. Zatsikha, Cole D. Holstrom, Kullapa Chanawanno, Allen J. Osinski, Christopher J. Ziegler, Victor N. Nemykin,
2017, Observation of the strong electronic coupling in near-infrared-absorbing tetraferrocene aza-dipyrromethene
and aza-BODIPY with direct ferrocene-Ql - and ferrocene-B -pyrrole bonds: Toward molecular machinery with four-
bit information storage capacity, Inorganic Chemistry, Volume 56, Issue 2, 991-1000.
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1) Sattraburut, T., Rattanasthien, B., Santha, N. and Thasod, Y., 2020, Depositional Processes and climate change in
the Cenozoic Hongsa Coalfeild, Lao PRD. In, 46" International Conference on Science, Technology and Technology-

based Innovation (STT 46), October 5-7, 2020, Ramkhamhaeng University, Bangkok, Thailand
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nangasuiuilse w.q. 2564

wana w1l suge

%awa“’ngm
(Vlm)Mé’ﬂgmﬁwmmamﬁmsﬁm IS ANINMaaiEIaday
(RANFATIIUWITG)
(Eﬁﬂf]w) Bachelor of Science Program in Environmental Science

(International Program)

r wllawau
Sy
(Ina) Inenemaatiudia Gnenmaaiaawadas)
MU (INLNFNFATRILIAGDN)
(Eﬁﬂf]w) Bachelor of Science (Environmental Science)
B.S. (Environmental Science)
1. pnd T Ansnia 30 B8R
General Education 30 Credits
A s o o va o L a
1.1. nqmmmumiwquﬂmmiLﬂuaLmug 15 AUIBNG
Learner person 15 Credits
aa e e oy ua da o A o ad A anen o
NIty 1: mmuaLmﬂnhﬂﬂnamg”m@]"lﬂrmsamy"m@awmuvl,ﬁ'lwmmaanqw
Wunwnan IdSeunszuiwinealld
Case 1: Students who are Thai citizen or other nationality whose English is not
their first language must take the following English courses.
001101 ANHNAINOHWUZ 1 3(3-0-6) a o
“ LRUDULAY

Fundamental English 1

001102 MENBINOEAUTIL 2 3(3-0-6)
Fundamental English 2

001201 MIswmdAaNzAuazmMadouaddyszining 3(3-0-6)
Critical Reading and Effective Writing

001225 Mwaanguluuiuninsemaasuazinalulad 3(3-0-6)
English in Science and Technology Context

204100 nalulafdasauinauaziiaanslna 3(3-0-6)

Information Technology and Modern Life

8.



NANGAILAN N.6A. 2562

nangasliuilse w.q. 2564

wana w1l suge

1.2. ngsdmdunavawinsemududiinaisasduwiansy 6 wigfa
Innovative Co-creator 6 Credits
201190 M3AABEITAN T msLLrTﬂvzgm usTMIRETIMI 3(3-0-6)
Inenenans
Critical Thinking, Problem Solving and Science
Communication
205100 lanULaEnTEUIBMINIBIaINGN 3(3-0-6)
The Earth and its Geological Processes
1.3. na;&ﬁmoﬁ”ﬁumiﬁ@umﬁﬂmmﬂﬂuwaLﬁaaﬁw]”mlﬂa 9 wigfia
Active Citizen 9 Credits
140104 matduwaliias 3(3-0-6)
Citizenship
154100 penaafiasdu 3(3-0-6)
Introduction to Geography
201111 lanuviedneneans 3(3-0-6)

The World of Science

P o N Aa o ad q o o o v
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nszwimde i

Case 2: Students of other nationality whose English is their first language must

take the following courses.

204100 nalulafssaunnauazdiasaislna 3(3-0-6)

Information Technology and Modern Life
A _a a . 4 &

waztianiSaunszuiimlunauaimuazmsieansn asauly
wmIngasdeslnidnlaiesnii 12 niaefa
And, select at least 12 credits from any Language and Communication
courses offered in Chiang Mai University.

a A

LANDULAN

WumatianlumaSouimlumswamninsenndu
Hi3uu3 (Learner person) Tasanzludumsuazns
A o v o o = Y as ) o

famsdmindidh Anmnfiadymadslinmamny
ilunwnanaguda Tagldaanisounszuiuin

mmlad laluderinnmssesnluumInesoidoalng

2. BNIAITUBNIL
Field of Specialization a minimum of
2.1. 370N 26 #iuNe

Core courses 26 Credits|

Taittoainidn 99 wnoena
99 Credits

2. BNIAIT BN Taivtaanidn 102 wena

Field of Specialization a minimum of 102 Credits
2.1. 77N% 29 #iane
Core courses 29 Credits|

6.



NANGAILAN N.6A. 2562 nangasliuilse w.q. 2564 wana w1l suge

202101 %ﬁwwﬁugqm 3(3-0-6)
Basic Biology 1
202102 %a%wnwﬁugnu 2 3(3-0-6)
Basic Biology 2
202103 UHudmMsFiInen 1 1(0-3-0)
Biology Laboratory 1
202104 UJudnsiaine 2 1(0-3-0)
Biology Laboratory 2
203111 1adl 1 3(3-0-6)
Chemistry 1
203113 1adl 2 3(3-0-6)
Chemistry 2 .
203115 Yfidamaad 1 1(0-3-0)
Chemistry Laboratory 1
203117 Ujudmsed 2 1(0-3-0)
Chemistry Laboratory 2
206111 UAAQAH 1 3(3-0-6)
Calculus 1
206265 Mathematical Methods for Environmental Science 3(3-0-6)
Fmeadiamaniinilinanmansiingaw
207117 UM INENS 1 1(0-3-0)
Physics Laboratory 1
207187 &N 1 3(3-0-6)
Physics 1
204102 mﬁmswzﬁﬁayaé’m?n::miéﬁ'mﬁmmﬂﬁﬂLm:mi 3(2-2-5) WRUNTEUIRITY 204102 sl,unéqiufj’munulﬁalﬁ’
Yszynd unfnmldfouiuaziivinelunadoullsunsuua:

Intelligent Data Analysis: Survey of Technigues and ﬂﬂi?Lﬂiﬂ:ﬁfﬂgammﬂlm}j

Applications

08
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nangasliuilse w.q. 2564

wana w1l suge

2.2. 77 uan

Major

laiteunin 73 wihofa

a minimum of

73 Credits

ludruaui ldtesnin 36 wihefa azdaadunszuiuiaszey 300-400 wazatng

@ o a W a o &
%8 18 wihnefa dasdunszuiniTnszay 400 Jwly

Among the credits earned from the major courses taken, a minimum of 36 credits

must be from the advanced level courses (300-400) of which at least 18 credits

must be from the 400 level courses or upper.

2.2.1. FrnanuinL

Requirement

154330

sruvasamnanfieaasiasdn

203206

203209

208265

211315

211319

213201

213202

213211

213222

213311

Introduction to Geographic Information Systems

wdidunsdiwsuindnwuananaiimiad

Organic Chemistry for Non-Chemistry Students
jidmaadduniddmiuinfnsuenaaized
Organic Chemistry Laboratory for Non-Chemistry Students
giamafsnasgay

Environmental Statistics

Fuafidasdu

Introduction to Biochemistry

Ugtiansduaiidasdu

Introduction to Biochemistry Laboratory
WENNIMANIMansaLIaso

Principles of Environmental Science
wifezimefanadas

Environmental Analytical Chemistry
AulReastuazaSyTIINNIRIIAaY
Environmental Safety and Ethics
finmingfuneday

Environmental Ecology

NIAITIU NYANY wazTatiisumafauaadoudasdu
Introduction to Environmental Standards, Law and

Regulations

61 wiene
61 Credits,
3(2-2-5)

a a
LANBULAN

213302 n3UszandalalealwingnemaasaIasan

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

4(3-3-6)

1(1-0-2)

3(2-3-4)

3(3-0-6)

Applications of GIS in Environmental Science

a a
LANBULAN

3(2-3-4)

WRgnSIUNTTLINIT 213302 NALNWIT
= & a { { o
154330 FadiitarnimnesnuuuniNawndnsilu

MUINmaasamasaNlasianie

18
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nangasliuilse w.q. 2564

wana w1l suge

213312

213322

213331

213341

213351

213371

213490

213495

213499

253441

waluladszanauazmydszfinigansdia
Clean Technology and Life Cycle Assessment
LLmﬁﬂmaﬁ;a’ﬁﬁﬂm%"ammﬁau

Concepts of Environmental Microbiology
NQW‘\HY}’N"L{'ILLNzﬂ’lﬁﬁ'l‘le@ni’lLﬁf;l

Water Pollution and Wastewater Treatment
NaRBMIFULAzTINAa

Soil and Groundwater Pollution
VANHNIIANA

Air Pollution
mﬂIuIaﬁmiﬁuﬁam’;:mmﬁau
Environmental Remediation Technology
mMIANNU

Apprenticeship
FUNWTIINENMERsRILInan

Seminar in Environmental Science
Unywiies

Special Problems

253451

mMIIaMINA s

Solid Waste Management

MU AUHANIZNUN N RILIAR D

361210

361214

Environmental Impact Assessment

Ugfiensafuazmssanminennssswmaiasdiu
Introduction to Soil Science and Natural Resources
Management

Ujudmadgieaas

Soil Science Laboratory

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

2(0-10-0)

1(1-0-2)

3 wiheie

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-0)

& a
LANBULaN

213499 daymiiey

Special Problems

213362 MIIANIVBILFIIINTUTHAENILIE N

Sustainable Municipal Waste Management

213411 MIUTEIUANULTOILASNANTENUNNRIWIANDY _ FIAN_ UAT

RUNIN
DELIRIAS

Environmental, Social and Health Risk and Impact

Assessment

& a
LANBULaN

3(0-9-0)

3(3-0-6)

3(3-0-6)

UsusnsuzrihsfializeaadadnuansmMenIzuIn
il

WRsnuSounIzLIwIT 213362 AlNendaInus
o a f o A o 1Y @
sansveddguruatvsiiulireandesnt sSDGs
WasuuSaunIzUIRIT 213411 AflaRuNULAUA®

ﬂi:Lﬁumﬁm?mmawam:m@iaz«i’oﬂmmzqmmw
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nangasliuilse w.q. 2564

wana w1l suge

2.2.2. Jrnanidan lsidasnin 12 misfia

Major Electives a minimum of 12 Credits

Idanannszuiwimaeluitlitesnin 12 wiasfa

And, choose any courses from the following list for at least 12 credits:

202473 %i%f_mlam’szmdﬁﬂ 3(3-0-6)
Water Pollution Biology

202475 RHANFIUIARD 3(3-0-6)
Environmental Toxicology

213441 mymanmalanzvasiuiuidon 3(3-0-6)
Contaminated Site Characterization

213451 mnﬂE’iuuLLUaaama:qﬁmmma:miﬁmaas:uuqﬁawnnﬂ 3(3-0-6)
Climate Change and Climate System Modeling

213480 MISMBIULLMIFILIAT DAL BT 3(3-0-6)
Introduction to Environmental Modeling

213496 WaTalRansIIMIInemaniRILIaRoN 3(3-0-6)
Selected Topics in Environmental Science

253432 mim‘uquLﬁmsumuua:msé’ﬁauﬁau 3(3-0-6)
Noise and Vibration Control

253443 M3IQNTBILTLAUAIE 3(3-0-6)

Hazardous Waste Management

a a
LANBULAN

213461 AHINLATNTIAM TV FIAUATIBUAZNN

2ARINNITY

Toxicology and Management of Hazardous and

Industrial Wastes

205472 539ANENFILIAGEY

Environmental Geology

3(3-0-6)

3(3-0-6)

wWaswiTianiden 253443 aui 213461 LR lWE
Lf:ammamaquﬁwﬁﬂmLLa:mn”ﬂmimﬂ
9ARANTIN

WRanIzLIWIT 205472 1w Tianiiandnsy

o 2 a a v Aa a Y
wnansfaulaisaudusidiinefanadan

2.3. 570 (674 lsivteandn 15 mihefia
Minor (if any) a minimum of 15 Credits|
o 2 a 3 a a a a a vl
wndnmndseasdazSowinln enadenSouininluaanlad lendesana
Uremeaunineaododnd 15e9 I inideseudmsuindnsuniingas
a ' Y ' ' a 3 ea 12 a
Wealnd latteandn 15 wihofia lasanuiiuseuzesananstndSnsniouen
Student who wishes to have minor may take courses corresponding to any
minor listed in Chiang Mai University announcement about minors being
offered for CMU students for at least 15 credits with approval of an academic

advisor.

& a
LANBULaN

€8
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nangasliuilse w.q. 2564

wana w1l suge

a =) =) " Y 1 1 a
3. RNIAIBILADNLAT VLN%EIEIFI’J”I 6 BWIUNA
Free electives a minimum of 6 Credits
IWidanisawannszuawicle g wanmilaanimienuazioln (@d) lidas a A
LANAULAN
N3 6 wiuna
At least 6 credits of elective courses, taken outside the major and minor
(if any) fields, are required.
o T~ ™ : : : o : < : ; N - o I A o =
4. mmuﬁmﬂnmwmaﬂnangm 1N‘Ixaﬂﬂ’3’l 135 ‘Vi%’)il?lﬁl 4. mwmwwm‘ﬁm‘mmaaﬂwangm 1N1xailﬂ’3’l 138 ﬂ%’JEJ?IG\ 1]511’«3’1‘1«5’3%‘1&%’3ﬂﬂ@]LW&I‘IJ%LﬁE]Gf\]’mVLﬂLWMﬂiz‘U’J%
Total number of credits a minimum of 135 Credits| Total number of credits aminimum of 138 Credits[iTmsdanlisunsunaniaieas 204102 vLﬂuﬂéju

31 Lmu‘uamé’ﬂgm

¥8
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NANGAILAN W.6A. 2562

nangasliulse w.q. 2564

wana w1l sulg

Fonangs
(Vlm)Mé’ﬂgmﬁwmmamﬁmsﬁm NN MaaiEIaday
(RANFATIIWITA)
(Eﬁﬂmﬂ) Bachelor of Science Program in Environmental Science

(International Program)

P milauidn
ZalSygn
(Ine) Inenemaasiimdia (ﬁﬂnnﬂwamféaLLaﬂﬁau)
.. (neenaasasnaday)
(Eﬁﬂf]w) Bachelor of Science (Environmental Science)
B.S. (Environmental Science)
1. naaedmansmiall 30 nkENA
General Education 30 Credits
1.1, ndwimdumawasninsemadufisony 15 nihpia
Learner person 15 Credits
N3t 1: dmsudidnAnmnndesymdlneniedymasudedldlsmmsingy
dunwwan Wissunszuawimeeluil
Case 1: Students who are Thai citizen or other nationality whose English is not
their first language must take the following English courses.
001101 MESINOBRUF I 1 3(3-0-6) “ a
“ WdlauLaw

Fundamental English 1

001102 mmé"anqwﬁ?ug’m 2 3(3-0-6)
Fundamental English 2

001201 mMsswdsdianesruazmsidiouatnafilscdniua 3(3-0-6)
Critical Reading and Effective Writing

001225 Mwaanguluuiuninmemaasuazinalulad 3(3-0-6)
English in Science and Technology Context

204100 naluladasauinauaziiaanslna 3(3-0-6)

Information Technology and Modern Life

g8



NANGAILAN N.6A. 2562

nangasliuilse w.q. 2564

wana w1l suge

1.2. ngsdmdunavawinsemududiinaisasduwiansy
Innovative Co-creator
201190 M3AABEITAN T miLLrTﬂvtgm uaTMIREFIMNI
Inenenans
Critical Thinking, Problem Solving and Science
Communication
205100 laNUaLNTZUIUNNINBIRING
The Earth and its Geological Processes
1.3. na;&ﬁmoﬁ”ﬁumiﬁ@umﬁﬂmmﬂﬂuwaLﬁaaﬁw]”mlﬂa
Active Citizen
140104 maduwaidia
Citizenship
154100 Qﬁmamiﬁaaﬁu
Introduction to Geography
201111 lanuradinanenaas
The World of Science

6 nihuna
6 Credits
3(3-0-6)

3(3-0-6)

9 ke
9 Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

P o N Aa o ad q o o o v
nIn 2: m‘mum’mﬂnmmaammmmlvjmmaanqmﬂummmﬂ Wison

nszwimde i

Case 2: Students of other nationality whose English is their first language must

take the following courses.

204100

maluladasrunauaziiaaainlny 3(3-0-6)

a a
LANBULAN

Information Technology and Modern Life

A a a ' 4 ]
LRCLREN LiU%ﬂi:U’Ju’J’H’]luﬂﬂ&Jﬂ’]H’] LLRzﬂ'ﬁﬂﬂﬁ’ﬁ‘ﬂLﬂ@ﬁﬂulu

wninsasdeslnidnldiesnii 12 wiaefa

And, select at least 12 credits from any Language and Communication

courses offered in Chiang Mai University.

WumatienlumaSouimlumswamrinsennidu
Hi3uu3 (Learner person) Tasanzludumsuazns
A ° - AA o as ) o

famsd g Anmiifedymadslinmamny
ilunwnanaguda Tasl#iaaniSounszuanion

mmlad laluderinnmssesnluumInesoidoalng

2. BNIAITUBNIL
Field of Specialization a minimum of
2.1. 77UN%

Core courses

Taivteundn 103 wibruna
103 Credits
26 #iuNe

26 Credits|

2. NNIAITIBNE

Field of Specialization

2.1. 37N

Core courses

Taivtoundn 106 nibr8na
a minimum of 106 Credits
29 wieifia

29 Credits|

98
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202101 °'Eﬁwmv'€u§m 1 3(3-0-6)
Basic Biology 1
202102 %a%wnwﬁugnu 2 3(3-0-6)
Basic Biology 2
202103 UHudmMsFiInen 1 1(0-3-0)
Biology Laboratory 1
202104 UJudnsiaine 2 1(0-3-0)
Biology Laboratory 2
203111 1adl 1 3(3-0-6)
Chemistry 1
203113 1adl 2 3(3-0-6)
Chemistry 2 .
203115 Yfidamaad 1 1(0-3-0)
Chemistry Laboratory 1
203117 Ujudmsed 2 1(0-3-0)
Chemistry Laboratory 2
206111 UAAQAH 1 3(3-0-6)
Calculus 1
206265 Mathematical Methods for Environmental Science 3(3-0-6)
Fmeadiamaniinilinamaasaiinsey
207117 UM INENS 1 1(0-3-0)
Physics Laboratory 1
207187 &N 1 3(3-0-6)
Physics 1
204102 mﬁLﬂsnzﬁﬁayaé’m?n::miahi’mﬁmmﬂﬁﬂLLa:ﬂniﬂi:qn@T 3(2-2-5) WRUNTEUIRITY 204102 sl,unéqiufj’munulﬁalﬁ’
Intelligent Data Analysis: Survey of Technigues and unfnmldfouiuaziivinelunadoullsunsuua:
Applications mylienzEdayarwnalng

18
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nangasliuilse w.q. 2564

wana w1l suge

2.2. 77 uan

Major

laiteunin 77 wihofa

a minimum of

77 Credits

ludruaui ldtesnin 36 wihefa azdaadunszuiuiaszey 300-400 wazatng

@ o a W a o &
%8 18 wihnefa dasdunszuiniTnszay 400 Jwly

Among the credits earned from the major courses taken, a minimum of 36 credits

must be from the advanced level courses (300-400) of which at least 18 credits

must be from the 400 level courses or upper.

2.2.1. FrnanuinL

Requirement

154330

sruvasamnanfieaasiasdn

203206

203209

208265

211315

211319

213201

213202

213211

213222

213311

Introduction to Geographic Information Systems

wdidunsdiwsuindnwuananaiimiad

Organic Chemistry for Non-Chemistry Students
jidmaadduniddmsuinfnsuenaaized
Organic Chemistry Laboratory for Non-Chemistry Students
ghamMIRanndaw

Environmental Statistics

Fuafiffosdu

Introduction to Biochemistry

Ugianaduaiidasdu

Introduction to Biochemistry Laboratory
WENNIMANIMansauIaso

Principles of Environmental Science

Wit nzimesanadas

Environmental Analytical Chemistry
AulReasBuazaSETIINNIRIIAaY
Environmental Safety and Ethics
finmingfuneday

Environmental Ecology

NIAITIU NYANY wazTatiisumafauaadoudasdu
Introduction to Environmental Standards, Law and

Regulations

65 Wiune
65 Credits,
3(2-2-5)

a a
LANBULAN

213302 n3UszandalalealwingnemaasaIasan

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

4(3-3-6)

1(1-0-2)

3(2-3-4)

3(3-0-6)

Applications of GIS in Environmental Science

a a
LANBULAN

3(2-3-4)

WRgnSIUNTTLINIT 213302 NALNWIT
= & a { { o
154330 FadiitarnimnesnuuuniNawndnsilu

MUINmaasamasaNlasianie

88
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213312 inalulsfiazarauaznistszduininstia 3(3-0-6)
Clean Technology and Life Cycle Assessment
213322 LLmﬁﬂmaﬁ;a’ﬁﬁﬂm%"ammﬁau 3(2-3-4)
Concepts of Environmental Microbiology
213331 wafimynaiuazmsthaings 3(2-3-4)
Water Pollution and Wastewater Treatment
213341 wawmaanLaziLIes 3(2-3-4)
Soil and Groundwater Pollution “ A
R VAN DULAN
213351 YaWENIaIMA 3(2-3-4)
Air Pollution
213371 mﬂIuIaﬁmiﬁuﬁam’;:mmﬁau 3(3-0-6)
Environmental Remediation Technology
213495 FUNUNMIINFFATRILIARD 1(1-0-2)
Seminar in Environmental Science
213498 gwhafnm 6 wiena
Cooperative Education
213499 tywiiem 3 wihefia 213499 daymiiey 3(0-9-0)[1sUanwmzmihsialdraanfoInDaNWILN T
Special Problems Special Problems 1
253441 M3vamMINanaY 3(3-0-6) 213362 msﬁ'@mi’uau&nmnqmuazhaﬁ"\‘iﬁu 3(3-0-6)\ApuanSounszuaniT 213362 Mifateenunts
Solid Waste Management Sustainable Municipal Waste Management a”@m?uaaLﬁﬂ‘gmuadﬂaﬁﬁﬁulﬁaa@ﬂﬁadﬁ'u SDGs
253451 MTUSE I UNANTENUNRIIaR DY 3(3-0-6) 213411 Mmadszfinanuidssuazuansznunginedes sau UPZFUNIW  3(3-0-6) WaBwINGEunTzUIWIT 213411 AiianRudusn
Environmental Impact Assessment Environmental, Social and Health Risk and Impact Assessment ﬂs:Lﬁumqm?}muawaﬂi:ﬂuﬁaﬁoﬂwLLaggmnﬁw
361210 Ugfienaafuazmssamminennssswmaidosdiu
Introduction to Soil Science and Natural Resources 2(2-0-4)
Management wnilowida
361214 Ufju@nsgienaas 1(0-3-0)

Soil Science Laboratory

68
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nangasliuilse w.q. 2564

wana w1l suge

2.2.2. S namian laiteunin 12 wihofa

Major Electives a minimum of 12 Credits

Idanannszuiwimaeluitlitesnin 12 wiasfa

And, choose any courses from the following list for at least 12 credits:

202473 fjﬁﬂmuam’szmdﬁﬂ 3(3-0-6)
Water Pollution Biology

202475 RHANFIUIARD 3(3-0-6)
Environmental Toxicology

213441 mymanmalanzvasiuiuidon 3(3-0-6)
Contaminated Site Characterization

213451 mmJ?iuuLLiJaaama:qﬁmmmm:mﬁwaaas:uunﬁﬁmmﬂ 3(3-0-6)
Climate Change and Climate System Modeling

213480 MISMBIULLMIFILIAT DAL BT 3(3-0-6)
Introduction to Environmental Modeling

213496 WaTalRansIIMIInemaniRILIaRoN 3(3-0-6)
Selected Topics in Environmental Science

253432 mim‘uquLﬁmsumuua:mié’ﬁauﬁau 3(3-0-6)

Noise and Vibration Control

253443 M3IQNTBILTLAUAIE 3(3-0-6)

Hazardous Waste Management

a a
LANBULAN

213461 AHINLIURZNIITAMNTUBILTLOUATIHUASNNAAFIANTIN

Toxicology and Management of Hazardous and Industrial

Wastes

205472 sydINENRILINGEN

Environmental Geology

3(3-0-6)

3(3-0-6)

wWaswiTianiden 253443 aui 213461 LR lWE
Lf:ammamaquﬁwﬁﬂmLLazmﬁﬂmsmﬂ
9ARANTIN

WRanIzLIWIT 205472 1w Tianiiandnsy

o 2 a a v Aa a Y
wnansfaulaisaudusidiinefanadan

2.3. 3110 (614) laiteanin 15 wiheda

Minor (if any) a minimum of 15 Credits|
o 4 ¢ _a a A a4 a o
indnmndsesadazSouinin enadeniSouwiminluaanlan lendeseuau
dremeaumingaodeslng 5o Ininideseusnivsindnsuniineas
a ' Y ' ' a 3 ea 12 a
Wealnd laitteandn 15 wihofia lasanuiiuseuzedsananstndSnsniouen
Student who wishes to have minor may take courses corresponding to any
minor listed in Chiang Mai University announcement about minors being
offered for CMU students for at least 15 credits with approval of an academic

advisor.

a a
LANDLAN

06
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a =) = Y 3 ) a
3. RUIMBILKDNLHT IN%EIEIFI’J”I 6 YN

Free electives a minimum of 6 Credits
vA _a a A a N o A

lmaamiﬂumnﬂ‘s:uam'ﬂﬂ@6] waniianirienuazinznln (M) Yaittan

N4 6 wiena

At least 6 credits of elective courses, taken outside the major and minor

(if any) fields, are required.

a a
LANBULAN

4. NWIMARIBNATINARDARANFAT Taivtaanin 139 woehia

Total number of credits a minimum of 139 Credits

4. MWIMARIBNATINARDARANFAT Tavtaanin 142 voena

Total number of credits a minimum of 142 Credits

o o i a A X 4 v a
USudrwuninafaiadniiasann IdimunszuIw
Ammadoulisunuaenfiaees 204102 1ilungu
AT UNUVBINANFAT

16



92

v
o

i

=h.

1

NAANKBIN 5

AT RS URARNSANBUANNLBRBNITAN ¥ T

Ll ne

WANFATLAN (W.A1. 2562)

wangavUsuuslna (w.a. 2564)

P ]
N1ANIANEIN 1

= ]
N1ANIANEN 1

Language & Communication

202101 272,101 FaAnmitugin 1 3
BIOL 101  Basic Biology 1

202103 2.97.103  Ufudn13iine 1 1
BIOL 103  Biology Laboratory 1

203111 2.08. 111 1afl 1 3
CHEM 111 Chemistry 1

203115 2.0, 115 Ufu@msad 1 1
CHEM 115 Chemistry Laboratory 1

204100 2.aw. 100 inaluladasawnauastiaaislna 3
CS 100 Information Technology and Modern Life

206111 2.00k 111 LARGAF 1 3
MATH 111 Calculus 1

207117 W& 117 UAdGEnIREnS 1 1
PHYS 117 Physics Laboratory 1

207187 2.0a. 187 WENA 1 3
PHYS 187 Physics 1

MEwaEIReIT 3

77U (Total) 21

201111 2%, 111 lanuwsinmnenaas 3
SC 111 The World of Science

202101 292,101 F23nenivugiu 1 3
BIOL 101 Basic Biology 1

202103 2.73. 103 UJUAn13%F1 N 1 1
BIOL 103 Biology Laboratory 1

203111 2.00. 111 1ad1 3
CHEM 111 Chemistry 1

203115 2.ax. 115 djuanaad 1 1
CHEM 115 Chemistry Laboratory 1

204100 2.a%. 100  wnalulafasawnauazdiaatelna 3
CS 100 Information Technology and Modern Life

206111 2.0k 111 UARQAF 1 3
MATH 111 Calculus 1

MBMsEM BT 3

Learner Person: Language & Communication

374 (Total) 20

=2 A
nANIANEIN 2

P ls'
nMaNIANEIN 2

140104

154100

202102

202104

203113

203117

3.n. 104
PG 104
®.n4. 100
GEO 100
2.77. 102
BIOL 102
1.71. 104
BIOL 104
2.a4. 113
CHEM 113
2.04. 117
CHEM 117

madunwaiiia
Citizenship
Qﬁma@iﬁraaﬁu
Introduction to Geography
FrAniugu 2

Basic Biology 2
dfjuidmstiine 2
Biology Laboratory 2
il 2

Chemistry 2
djudmuad 2
Chemistry Laboratory 2
MBMRZNTEEAT

Language & Communication

37U (Total) 17

140104 37.104  madunailos
PG 104 Citizenship
154100 &.A%. 100 Qﬁmamﬁﬁaaﬁu
GEO 100 Introduction to Geography
202102 2.72. 102 F2inetugm 2
BIOL 102 Basic Biology 2
202104 2.73. 104  UJudn1s%iing 2
BIOL 104 Biology Laboratory 2
203113 2.04. 113 1ad 2
CHEM 113 Chemistry 2
203117 2.au. 117 djuamaad 2
CHEM 117  Chemistry Laboratory 2
207117 2.0 117 UFUanIREng 1
PHYS 117 Physics Laboratory 1
207187 2.4 187 AFnd 1
PHYS 187 Physics 1
MBMaEMIRITT

Language & Communication

77U (Total) 21
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Language & Communication

T4 (Total) 18

Language & Communication

203206 2.A%.206 addunsdEwsuundnmuenaaniruad 3| |203206 1.en.206  edduniddnsuundnmuanaaniTued 3
CHEM 206 (Organic Chemistry for Non-Chemistry CHEM 206 (Organic Chemistry for Non-Chemistry
Student) Student)
203209 2.aw.209  djuamaadduniddmsunndnsuen 1| |203209 2.4, 209  Yfidmaaddunidsmsuindnsuen 1
CHEM 209 sn113p el CHEM 209  s1n3rad
(Organic Chemistry Laboratory for Non- (Organic Chemistry Laboratory for Non-
Chemistry Student) Chemistry Student)
205100 1.ptw. 100 IﬁﬂLLﬂtﬂitU’J%ﬂ’ﬁﬂ’mﬁitﬁaﬂEJ’] 3 205100 1.1tw. 100 IaﬂLLaiﬂﬁxu’Juﬂ’liﬂN‘ﬁitﬁ’ij’l 3
GEOL 100 (The Earth and Its Geological Processes) GEOL 100 (The Earth and Its Geological Processes)
206265 2 .A0k265 IDNNAGAMINTAINTLININMEAT 3 208265 2.80.265 EHANNIFILINSEN 3
MATH 265 %‘IJLL'JG]ﬁ'mJ STAT 265 )Environmental Statistics)
(Mathematical Methods for Environmental
Science)
213201 1.®8a. 201 WENMIMIINEFaaiFIuIason 3 213201 2.88. 201 WENMIMIANENEasFIIAa o 3
ES 201 (Principles of Environmental Science) ES 201 (Principles of Environmental Science)
361210 n.ug. 210 UgRenaasuaznsdanamsiwe nsssswsd 2| (361210 n.ug. 210 UgRenaasuazmIdan1sningInIsywmd 2
SoIL 210 ifaseu solL210  iifassiu
(Introduction to Soil Science and Natural (Introduction to Soil Science and Natural
Resources Management) Resources Management)
361214 n 13214 Ufu@malgienaes 1| (361214 n .Ug214  UfdEnsugAeaas 1
SOIL 214 (Soil Science Laboratory) SOIL 214 (Soil Science Laboratory)
MBuaMIRITTT 3 MBMaEMIRFT 3
Language & Communication Language & Communication
734 (Total) 19 37U (Total) 19
mamsfneil 2 memsnsi 2
208265 72.80.265 EAAYNIFILINGEN 3 206265 2 .0DL265 DN NABAMINTANILINGNAEAT 3
STAT 265 )Environmental Statistics) MATH 265 ﬁlunﬂﬁaw
(Mathematical Methods for Environmental
Science)
211315 2am. 115 Fuafidasiu 3| (211315 2am. 115 Fuadidasdiu 3
BCT 115 (Introductory Biochemistry( BCT 115 (Introductory Biochemistry(
211319 2.am. 119 dfianmsduadidosdiu 1) [211319 2am 119 dfiEmsiuadidodu 1
BCT 119 (Introductory Biochemistry Laboratory( BCT 119 (Introductory Biochemistry Laboratory(
213202 1.88. 202 Lﬂﬁ?mi’]zﬁmaém’miﬂu 4 213202 1.88. 202 Lﬂﬁ?mi’l:ﬁma?un@ﬁau 4
ES 202 (Environmental Analytical Chemistry) ES 202 (Environmental Analytical Chemistry)
213211 12.88. 211 ﬂ’l’]&lﬂaﬂﬂﬂbﬂLLﬂzﬂ%ﬂ]ﬁi&l‘YI’NalGLL’J@]ﬁE]&I 1 213211 2.88. 211 mmﬂaawn“uua:ﬁ:mssuma&anﬁau 1
ES 211 (Environmental Safety and Ethics) ES 211 (Environmental Safety and Ethics)
213222 1.8@.222  Bneingduiaden 3 213222 1.88.222  Bneingfiiasen 3
ES 222 (Environmental Ecology) ES 222 (Environmental Ecology)
n’lmtm:miﬁémi 3 nvymﬂ:miﬁéms 3

394 (Total) 18
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Introduction to Environmental Standards, Law

Concepts of Environmental Microbiology

Water Pollution and Wastewater Treatment

201111 220 111 lanuisinenenaas
SC 111 The World of Science

213311 2.88. 311 W1AITIU NPWANY WazTatinuny
ES 311 sawaaudiosdu

and Regulations

213322 1.88. 322 LLmﬁ@mqqaﬁﬁﬂmﬁ'un@ﬁam
ES 322

213331 12 .§8.331  aadsmahuazmsthiainEe
ES 331

213341 7 .88.341  waeeauusziuens
ES 341 Soil and Groundwater Pollution

a _a a
ATURDNLRT

Free Elective

73U (Total) 18

204102 2.0%. 102  MTeNsATaNa8RTuL:MITNTIANY 3

CS 102 LﬂﬂﬁﬂLL&zﬂ’ﬁﬂiz&]ﬂ@T

Intelligent Data Analysis: Survey of

Techniques and Applications

213311 2.88. 311 ¥19I% NHANY UaTadIAuNg 3
ES 311 fonasauidasdn
Introduction to Environmental Standards,

Law and Regulations

213322 12.88. 322 Ltmﬁ@maﬁ;aﬁa’iﬂméaan"au 3
ES 322 Concepts of Environmental Microbiology
213331 1.88.331  waWEmtuazmsthiaside 3
ES 331 Water Pollution and Wastewater Treatment
213341 2 .88.341  waNemednuaziuens 3
ES 341 Soil and Groundwater Pollution
A RaniEs 3

Free Elective

374 (Total) 18

2 ]
N1ANIANEIN 2

= o
NIANTIIANEN 2

154330 &.nu. 330 i:uumiaumﬂqﬁﬂ’m@iﬁaaé’u
GEO 330 Introduction to Geographic Information
System
201190 12 .31.190 miﬁﬂamaﬁfjmimzywm ﬂWSLLﬁﬂvmwﬁﬂ e
SC 190 mIResIMIIneeaas
Critical Thinking, Problem Solving and
Science Communication
213312 2.88.312  wnaluladszonausznisdszduiginidia
ES 312 Clean Technology and Life Cycle
Assessment
213351 1 .88.351  WANBNIAIME
ES 351 Air Pollution
253441 16.8. 441 msﬁ'ﬂmsgaﬂlaﬂ
Solid Waste Management
213371 2 .88.371 mﬂiuiaﬁmiﬂwuﬂama:LL'Jmi"a;J
ES 371 Environmental Remediation Technology

A a a
ATIRDNLRI
Free Elective

334 (Total)

1w

1

201190 2 .9n.190 miﬁ@amdﬁ‘hﬁmty'lm ﬂﬂiLLﬁﬂwmwﬁﬂ W 3
SC 190 MIReRIMIAINEIMEns
Critical Thinking, Problem Solving and
Science Communication

213302 12 .88.302 miﬂswnﬁﬁ"lal,aalufiwmmamfﬁal,nﬂﬁau 3

ES 302 Applications of GIS in Environmental

Science
213312 2.88. 312 inaluladszonaussmadsndinipanidia 3
ES 312 Clean Technology and Life Cycle
Assessment
213351 7.88.351  waRmnIIaImMea 3

ES 351 Air Pollution

o

213362 1 .818.362 mﬂ”ﬂﬂ’]i‘ﬂadLﬁm’m‘lj&J‘HuaihdUdﬁu 3
ES 362 Sustainable Municipal Waste Management

213371 1 .®8.371 mﬂIuIaﬁﬂﬂiﬁuyjan’nm’mﬁau 3
ES 371 Environmental Remediation Technology

334 (Total) 18
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213490 1 .88.490 ﬂ’]iﬁﬂ@’]% 2 213411 2 .88.411 miﬂi:Lﬁumwmﬁlmuamaﬂs:mvm 3
ES 490 Apprenticeship ES 411 fonedau qinw UAEFUNW
Environmental, Social and Health Risk and
Impact Assessment
213495 1 .88.495 RUNW 1 213490 1 .88.490 MIANNH 2
ES 495 Seminar ES 490 Apprenticeship
253451 a8, 451 mIdssfunaniznumiinegas 3 213495 1 88495 FUUW) 1
ENV 451 Environmental Impact A nent ES 495 Seminar
Faianiden 6 Fianiian 6
Maijor Electives Major Electives
JrRaniEs 3
Free Elective
734 (Total) 12 334 (Total) 15
MamMsfnEf 2 mams@nei 2
213499 1 .§9.499 Unwiiiens 3| (213499 2 .7R499  Unymiie 3
ES 499 Special Problems ES 499 Special Problems
Faanidan 6 Fianiian 6
Major Electives Major Electives
77U (Total) 9 374 (Total) 9
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202101 2.77. 101 %a’mm'ﬁ?ugm 1 3| |201111 2an. 111 lenudedneenaas 3
BIOL 101  Basic Biology 1 SC 111 The World of Science
202103 2.77.103  UJUan13TIne 1 1| 202101 212,101 FadnenAtugiu 1 3
BIOL 103  Biology Laboratory 1 BIOL 101 Basic Biology 1
203111 2.08. 11 1o 1 3| |202103 297,103  UHu@MITIINen 1 1
CHEM 111 Chemistry 1 BIOL 103 Biology Laboratory 1
203115 2.0, 115 UHuansadl 1 1| |203111 2.am. 111 ad 1 3
CHEM 115 Chemistry Laboratory 1 CHEM 111 Chemistry 1
204100 2.aw. 100 naluladasawnauazdiagislng 3| [203115 2.0w. 115 UfuEnsed 1 1
CS 100 Information Technology and Modern Life CHEM 115 Chemistry Laboratory 1
206111 2.A0h 111 UARAAF 1 3| (204100 2.am. 100  nalwladatawnauaziiaaaioln 3
MATH 111 Calculus 1 CS 100 Information Technology and Modern Life
207117 W& 117 UAdGEnIREne 1 1 206111 2.a0h. 111 Lmngé“a 1 3
PHYS 117 Physics Laboratory 1 MATH 111 Calculus 1
207187 2.0a. 187 HEANA 1 3 MBMsEM BT 3
PHYS 187 Physics 1 Learner Person: Language & Communication
MEwaEIRIT 3
Language & Communication
73 (Total) 21 37U (Total) 20
mamsanei 2 mamsansi 2
140104 31.104  maduwadias 3 140104 371.104  madunaios 3
PG 104 Citizenship PG 104 Citizenship
154100 &.n%. 100 Qﬁma@iﬁraaﬁu 3| [154100 &.nu. 100 Qﬁmamﬁﬁaaﬁu 3
GEO 100 Introduction to Geography GEO 100 Introduction to Geography
202102 2.7, 102 FAANEARUFIH 2 3| [202102 2. 102 FAnmNugIn 2 3
BIOL 102  Basic Biology 2 BIOL 102  Basic Biology 2
202104 2.77.104  UJUdN13TInen 2 1| |202104 2.3, 104  UFUEMITIINg 2 1
BIOL 104  Biology Laboratory 2 BIOL 104 Biology Laboratory 2
203113 2.04. 113 1adl 2 3| 203113 2.00. 113 1afi 2 3
CHEM 113 Chemistry 2 CHEM 113 Chemistry 2
203117 .08, 117 Ufjid@maad 2 1| |203117 2.au. 117 dfju@maiad 2 1
CHEM 117 Chemistry Laboratory 2 CHEM 117  Chemistry Laboratory 2
MEusEITEaay 3 207117 A& 117 UHuanmsnand 1 1
Language & Communication PHYS 117  Physics Laboratory 1
207187 1.Wa. 187 fAFnd 1 3
PHYS 187 Physics 1
MBuasmMIBaFs 3
Language & Communication
73U (Total) 17 374 (Total) 21
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Language & Communication

T4 (Total) 18

Language & Communication

203206 2.A%.206 addunsdEwsuundnmuenaaniruad 3| |203206 1.en.206  edduniddnsuundnmuanaaniTued 3
CHEM 206 (Organic Chemistry for Non-Chemistry CHEM 206 (Organic Chemistry for Non-Chemistry
Student) Student)
203209 2.aw.209  djuamaadduniddmsunndnsuen 1| |203209 2.4, 209  Yfidmaaddunidsmsuindnsuen 1
CHEM 209 sn113p el CHEM 209  s1n3rad
(Organic Chemistry Laboratory for Non- (Organic Chemistry Laboratory for Non-
Chemistry Student) Chemistry Student)
205100 1.ptw. 100 IﬁﬂLLﬂtﬂitU’J%ﬂ’ﬁﬂ’mﬁitﬁaﬂEJ’] 3 205100 1.1tw. 100 IaﬂLLaiﬂﬁxu’Juﬂ’liﬂN‘ﬁitﬁ’ij’l 3
GEOL 100 (The Earth and Its Geological Processes) GEOL 100 (The Earth and Its Geological Processes)
206265 2 .A0k265 IDNNAGAMINTAINTLININMEAT 3 208265 2.80.265 EHANNIFILINSEN 3
MATH 265 %‘IJLL'JG]ﬁ'mJ STAT 265 )Environmental Statistics)
(Mathematical Methods for Environmental
Science)
213201 1.®8a. 201 WENMIMIINEFaaiFIuIason 3 213201 2.88. 201 WENMIMIANENEasFIIAa o 3
ES 201 (Principles of Environmental Science) ES 201 (Principles of Environmental Science)
361210 n.ug. 210 UgRenaasuaznsdanamsiwe nsssswsd 2| (361210 n.ug. 210 UgRenaasuazmIdan1sningInIsywmd 2
SoIL 210 ifaseu solL210  iifassiu
(Introduction to Soil Science and Natural (Introduction to Soil Science and Natural
Resources Management) Resources Management)
361214 n 13214 Ufu@malgienaes 1| (361214 n .Ug214  UfdEnsugAeaas 1
SOIL 214 (Soil Science Laboratory) SOIL 214 (Soil Science Laboratory)
MBuaMIRITTT 3 MBMaEMIRFT 3
Language & Communication Language & Communication
734 (Total) 19 37U (Total) 19
mamsfneil 2 memsnsi 2
208265 72.80.265 EAAYNIFILINGEN 3 206265 2 .0DL265 DN NABAMINTANILINGNAEAT 3
STAT 265 )Environmental Statistics) MATH 265 ﬁlunﬂﬁaw
(Mathematical Methods for Environmental
Science)
211315 2am. 115 Fuafidasiu 3| (211315 2am. 115 Fuadidasdiu 3
BCT 115 (Introductory Biochemistry( BCT 115 (Introductory Biochemistry(
211319 2.am. 119 dfianmsduadidosdiu 1) [211319 2am 119 dfiEmsiuadidodu 1
BCT 119 (Introductory Biochemistry Laboratory( BCT 119 (Introductory Biochemistry Laboratory(
213202 1.88. 202 Lﬂﬁ?mi’]zﬁmaém’miﬂu 4 213202 1.88. 202 Lﬂﬁ?mi’l:ﬁma?un@ﬁau 4
ES 202 (Environmental Analytical Chemistry) ES 202 (Environmental Analytical Chemistry)
213211 12.88. 211 ﬂ’l’]&lﬂaﬂﬂﬂbﬂLLﬂzﬂ%ﬂ]ﬁi&l‘YI’NalGLL’J@]ﬁE]&I 1 213211 2.88. 211 mmﬂaawn“uua:ﬁ:mssuma&anﬁau 1
ES 211 (Environmental Safety and Ethics) ES 211 (Environmental Safety and Ethics)
213222 1.8@.222  Bneingduiaden 3 213222 1.88.222  Bneingfiiasen 3
ES 222 (Environmental Ecology) ES 222 (Environmental Ecology)
n’lmtm:miﬁémi 3 nvymﬂ:miﬁéms 3

394 (Total) 18
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Introduction to Environmental Standards, Law

Concepts of Environmental Microbiology

Water Pollution and Wastewater Treatment

201111 220 111 lanuisinenenaas
SC 111 The World of Science

213311 2.88. 311 W1AITIU NPWANY WazTatinuny
ES 311 sawaaudiosdu

and Regulations

213322 1.88. 322 LLmﬁ@mqqaﬁﬁﬂmﬁ'un@ﬁam
ES 322

213331 12 .§8.331  aadsmahuazmsthiainEe
ES 331

213341 7 .88.341  waeeauusziuens
ES 341 Soil and Groundwater Pollution

a _a a
ATURDNLRT

Free Elective

73U (Total) 18

204102 2.0%. 102  MTeNsATaNa8RTuL:MITNTIANY 3

CS 102 LﬂﬂﬁﬂLL&zﬂ’ﬁﬂiz&]ﬂ@T

Intelligent Data Analysis: Survey of

Techniques and Applications

213311 2.88. 311 ¥19I% NHANY UaTadIAuNg 3
ES 311 fonasauidasdn
Introduction to Environmental Standards,

Law and Regulations

213322 12.88. 322 Ltmﬁ@maﬁ;aﬁa’iﬂméaan"au 3
ES 322 Concepts of Environmental Microbiology
213331 1.88.331  waWEmtuazmsthiaside 3
ES 331 Water Pollution and Wastewater Treatment
213341 2 .88.341  waNemednuaziuens 3
ES 341 Soil and Groundwater Pollution
A RaniEs 3

Free Elective

374 (Total) 18

2 ]
N1ANIANEIN 2

= o
NIANTIIANEN 2

154330 &.nu. 330 i:uumiaumﬂqﬁﬂ’m@iﬁaaé’u
GEO 330 Introduction to Geographic Information
System
201190 12 .31.190 miﬁﬂamaﬁ?msmmﬁm mmﬁﬂvnumn e
SC 190 mIResIMIIneeaas
Critical Thinking, Problem Solving and
Science Communication
213312 2.88.312  wnaluladszonausznisdszduiginidia
ES 312 Clean Technology and Life Cycle
Assessment
213351 1 .88.351  WANBNIAIME
ES 351 Air Pollution
253441 16.8. 441 msﬁ'ﬂmsgaﬂlaﬂ
Solid Waste Management
213371 2 .88.371 mﬂiuiaﬁmiﬂwuﬂama:LL'Jmi"a;J
ES 371 Environmental Remediation Technology

A a a
ATIRDNLRI
Free Elective

334 (Total)

1w

1

201190 2 .9n.190 miﬁ@amdﬁ‘hﬁmty'lm ﬂﬂiLLﬁﬂwmwﬁﬂ U 3
SC 190 MIReRIMIAINEIMEns
Critical Thinking, Problem Solving and
Science Communication

213302 12 .88.302 miﬂswnﬁﬁ"lal,aalufiwmmamfﬁal,nﬂﬁau 3

ES 302 Applications of GIS in Environmental

Science
213312 2.88. 312 inaluladszonaussmadsndinipanidia 3
ES 312 Clean Technology and Life Cycle
Assessment
213351 7.88.351  waRmnIIaImMea 3

ES 351 Air Pollution

o

213362 1 .818.362 mﬂ”ﬂﬂ’]i‘ﬂadLﬁm’m‘lj&J‘HuaihdUdﬁu 3
ES 362 Sustainable Municipal Waste Management

213371 1 .®8.371 mﬂIuIaﬁﬂﬂiﬁuyjan’nm’mﬁau 3
ES 371 Environmental Remediation Technology

334 (Total) 18
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213495 1 .88.495 &UNWN 1 213411 2 .88.411 ﬂ’]iﬂﬁzLﬁ‘uﬂ’ﬂML%UGLL&&N@HRY]UY]N 3
ES 495  Seminar ES 411 ey diaw UAEFUNW
Environmental, Social and Health Risk and
Impact Assessment
213499 1 .88.499 ﬂyr;ymﬁl,ﬂw 3 213495 1 .88.495 FWUW) 1
ES 499 Special Problems ES 495 Seminar
253451 19.8. 451 sz unanIENUNIFILIagaa 3 213499 1 .88.499 Jn.luﬂ’lﬁl,ﬂﬁ 3
ENV 451 Environmental Impact A nent ES 499 Special Problems
Faianiden 12 Fianiian 12
Maijor Electives Major Electives
JrRaniEs 3
Free Elective
734 (Total) 19 334 (Total) 22
MamMsfnEf 2 mams@nei 2
213498 1 .88.498 awWhvAN®A 6| |213498 1 .§8.498  awhafnm 6
ES 498 Cooperative Education ES 498 Cooperative Education
93U (Total) 6 334 (Total) 6
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@ MATH 113; MATH 265

® CHEM 111; CHEM 113; CHEM 115; CHEM 117
© BIOL 101; BIOL 102; BIOL 103; BIOL 104

@ PHYS 117; PHYS 187

© CS 102

O ES 202

© CHEM 206; CHEM 209

™ BCT 315; BCT 319

O STAT 265

0 ES 201; ES 222; ES 322

® ES 331; ES 341; ES 351; ES 362

O ES 312; ES 371

M ES 302; ES 311; ES 411; SOIL 210; SOIL 214
™ ES 211; ES 495; ES 499

© Jganwizig lein BIOL 473; BIOL 475; GEOL 472; ES 441; ES 451; ES 461; ES 480; ES 496; ENV 432
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3. MafsauazaMuFUssIian ENV 432 3 (4 linsw)
4. VRIFUBUATIY ES 371; ES 461; GEOL 472 6 (M ATL)
5. yaﬂammzﬁldﬂﬁqa ES 362; ES 461 6 (M A1)
6. A 9 (mwﬁﬂmzm&miumiﬁmm) -n/a- -n/a-
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202101 T1ININUZIN 1 %
Basic Biology 1
202102 TYINWUTIH 2 %
Basic Biology 2
202103 YJuiansFiine 1 %
Biology Laboratory 1
202104 YJUan1333Ine 2 %
Biology Laboratory 2
203111 1adl 1
v
Chemistry 1
203113 1ad 2
v
Chemistry 2
203115 Ujuan el 1 %
Chemistry Laboratory 1
203117 djuidansiadl 2 %
Chemistry Laboratory 2
204102 mﬁwm:ﬁ“ﬁagaé’m%nz:mimi’mﬁmmﬂﬁﬂLLaznﬂiﬂizqn@T v
Intelligent Data Analysis : Survey of Techniques and Applications
206111 uAaQas 1 v
Calculus 1
206265 33N19ABAMIATEIMILINGIMEAFILINTaN %
Mathematical Methods for Environmental Science
207117 UJUAnsAENS 1 %
Physics Laboratory 1
207187 &N 1
v
Physics 1
203206 Lafidunsdaniuindnsuanaanioed %
Organic Chemistry for Non-Chemistry Students
203209 Ujuansndiduniddmsuindneuansnviizued %
Organic Chemistry Laboratory for Non-Chemistry Students
208265 &NANNEILIARAN %
Environmental Statistics
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211315 Guadidasdu

Introduction to Biochemistry

<\

211319 djuansfuaiiidasdu

Introduction to Biochemistry Laboratory

213201 RANNNTNHANENANRATFILIARDY

Principles of Environmental Science

213202 oAz FILINa DN

Environmental Analytical Chemistry

213211 aUUaaanBLazaTuBTTUNNAILIAR Y

Environmental Safety and Ethics

213222 HAINeNFILINReN

Environmental Ecology

213302 mMatizynas lolaalwinenaasfuato

Applications of GIS in Environmental Science

213311 1937 I% NPRAY UazTatiaunFIwIasaNidasdu

Introduction to Environmental Standards, Law and Regulations

213312 inaluladszanauszmadsaiiniginiia

Clean Technology and Life Cycle Assessment

213322 LLuiﬁﬂﬂﬂdﬁga%’ﬁﬂEJ’]?’(GLL’mﬁ/FJ&I

Concepts of Environmental Microbiology

213331 Nanmaiiwaznstinuainge

Water Pollution and Wastewater Treatment

213341 YaNBNIIAKLASHILIAE

Soil and Groundwater Pollution

213351 YaNHNINaINE

Air Pollution

D
o

213362 MIIANIVBIFDINTUTUBEWGITU

Sustainable Municipal Waste Management

213371 nalulaimstunanziadey

Environmental Remediation Technology

213411 MUsziduanulREILaZNANIZNUNIRILIARY §IAN URZRUNIN

Environmental, Social and Health Risk and Impact Assessment

213490 MIRNNH
Apprenticeship

213495 FNNUI

Seminar

213498 gnNadn

Cooperative Education
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213499 Ugminie %
Special Problems
361210 Ugienaasuaznssaminiwennssssumdiasdu v
Introduction to Soil Science and Natural Resources Management
361214 UJuansugieans v
Soil Science Laboratory
202473 $2nansinLFe %
Water Pollution Biology
202475 NEANLNFILINRA %
Environmental Toxicology
205472 SYGINDNRILIARN %
Environmental Geology
< T
213441 miwmﬂ‘.l:rmzmvnzmaa‘wu‘nﬂmﬁau v
Contaminated Site Characterization
213451 ﬂ’liLiJ5s_luLL‘i.Jmam’mnﬁmmﬂLLaizﬂ’liﬁJ"maoizuuqﬁmmﬂ v
Climate Change and Climate System Modeling
213461 ﬁw?‘nmLLazmsﬁT@mi"uadLﬁUé‘umﬁs_lLLa:mﬂaq@la’mninl v
Toxicology and Management of Hazardous and Industrial Wastes
213480 N39180ILULNNRILIAR UL BIAH %
Introduction to Environmental Modeling
213496 #aTaLAaNAIINIAININMEATFIIARDY %
Selected Topics in Environmental Science
251432 msm‘uq&lLﬁmiummm:miﬁ‘uanﬁau v
Noise and Vibration Control




