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UANFATRIUNITIINENANARTRIUINADN

nAnsAeAnefsn lunuasdgAnunialillitiesndn 30 waeis ssRan lurN AT

wnzlitiasndn 99 wuqafn  wazseRT luUNIARTIReNLET N EaENGN 6 wilain  Iaed

wiainsunaaauangmnsitioandn 135 wisaiin

1. unamgEnsmatl Auauldileandt 30 wihefin (gaeazidaauiin 8-11)

2. nuamATan1e  Anwauliiieandt 99 miedn dszneudog
2.1 %ﬁﬁyug'mﬁwmmam% MU 24 Mioene Usznaudion

511103  unaRdad wiLEnInaAaniganIn

(Calculus for Biological Scientists)
512101 aanenvialyl 1

(General Biology I)
512102 Faanevialyl 2

(General Biology II)
512 103 UfuRnsdaAnevialyl 1

(General Biology Laboratory )
512104 UfAin1adaAnavialy 2

(General Biology Laboratory II)
513101 ARl 1

(General Chemistry [)
513102 wpiivialyl 2

(General Chemistry I1)
513103 UfAn1aiadiialyl 1

(General Chemistry Laboratory 1)
513104 UfEnaafiiall 2

(General Chemistry Laboratory 1)
514107 Wandiugu

(Fundamental Physics)
514108 UfRnsiandiugiu

(Fundamental Physics Laboratory)

3(3-0-6)

3(3-0-6)

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)

4(4-0-8)

1(0-3-0)



2.2 29119AU

513 231

513 233

513 250

513 255

513 341

513 343

515 202

516 201

516 202

516 270

516 271

516 310

516 340

516 350

516 351

516 430

65

AU 51 uoefin  sznaufian
AEAAT 1

(Analytical Chemistry )
UfRANaARBRAIE 1
(Analytical Chemistry Laboratory 1)
i Buvizd

(Organic Chemistry)
UfAnsAREuyie

(Organic Chemistry Laboratory)
Fuadl 1

(Biochemistry I)

UfuFn1sTAN 1

(Biochemistry Laboratory 1)
maﬁﬁyuﬂm 2

(Elementary Statistics I)
InenAndnsRIngey
(Environmental Science)
ﬂﬁu"ﬁmﬁwmmmmﬁqLLfmz’ifau
(Environmental Science Laboratory)
DadAnenGeurnden
(Environmental Ecology)
ﬂﬁu“ﬁﬂwﬁmﬂﬁmm?mm&’@m
(Environmental Ecology Laboratory)
nMsAANNTYAEaE

(Solid Waste Management)
Ugitinendsunken
(Environmental Soil Science)
uafiEn1aii

(Water Pollution)
mﬁm‘mxﬁ@mmwﬁyﬂ

(Water Quality Analysis)
HANHNNBINA

(Air Pollution)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(2-6-4)

3(3-0-6)



516 431

516 491

516 492

516 494

518 201

518 202

2.3 3aan

66

NI9IATITIAUNINAINIA

(Air Quality Analysis)

Aunun

(Seminar)

JESNQMIOLT

(Research Project)
miﬂiuﬁummwu?qmmé’@u
(Environmental Impact Assessment)
qadAnayialy

(General Microbiology)
UfrRn1s9aFaine vl

(General Microbiology Laboratory)

uuliiiesndn 24 wiaafin

1. nauATIlsAmAan  Aruulifiesndn 12 wdiefia

516 301

516 302

516 311

516 320

516 336

516 337

516 341

516 360

516 361

sruUAsauMAnAanfeaiu

(Basic Geographic Information Systems)
ﬂﬁﬂ“ﬁmaizuummumﬂqﬁm@miﬁyfmﬁu

(Basic Geographic Information Systems Laboratory)
n1salATITyALlat

(Solid Waste Analysis)

inilAanden

(Environmental Chemistry)
{Reasunanuazanuduaz o

(Noise and Vibration)

NMIAANITUATNNIEUTNEN TNENNINAINY

(Energy Resource Management and Conservation)
ﬂ@u"ﬁmiﬂgﬁﬁwm?mmmﬁ@u

(Environmental Soil Science Laboratory)
Lﬂmgmmmﬁmfmﬁfau

(Environmental Economics)
miﬁmuiqmm"qmuﬁuﬁqmﬁ@u

(Public Participation and the Environment)

2(1-3-2)

1(0-2-1)

2(0-4-2)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(1-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



516 371

516 380

516 381

516 410

516 411

516 420

516 421

516 432

516 450

516 451

516 452

516 453

516 454

516 460

516 493

516 495

516 496

67

mﬁmm@zﬁm‘iﬂ

(Watershed Management)
aTveunauazANlaensiy
(Occupational Health and Safety)
UfjtiAnsenTaeule

(Occupational Health Laboratory)
NIAANN9TRUAEAURTE

(Hazardous Waste Management)
UfjiRAn1snsdanI e dunse
(Hazardous Waste Management Laboratory)
fAnenGauonden

(Environmental Toxicology)
ﬂﬁu“ﬁm&rﬂw%m?mmé’@u
(Environmental Toxicology Laboratory)
LLUU(%’]@@W@WHVI’Nmmﬁmewmuﬂu

(Air Pollution Modeling and Control)

o o & & Ay aa P =
NMTLUILUAUTLAEWLALAFLITNINNNENTNLLRLITNINLAN

(Physical and Chemical Treatment of Water and Wastewater)

o o ogl a v ac =
NITLUILAUNLALALITNINTININ
(Biological Treatment of Wastewater)
UftimEnsnstintinnAe

(Wastewater Treatment Laboratory)

NN3AANNITLULLNAILLUAATUNLATNIZARILLLNGN
(Onsite and Decentralized Wastewater Management System)

UfiAn1snedANIss LA ULLAATLLAZNIZAN B ULLNGN

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

(Onsite and Decentralized Wastewater Management System Laboratory)

ﬂ{]ﬂll’]?;lLL@%HTEU’]&I%\?LL’J@&I’QN
(Environmental Law and Policy)
NN

(Practical Training)
axuumﬁmn’m‘ﬁ'umﬁﬂm
(Environmental Management System)
iZUUﬂW?“i’ﬂﬂ’]ﬂu‘ﬂq[ﬂ@’Wﬂ?i‘N

(Management System in Industry)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)
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516500 Fatkinedanmasanunnii
(Biological Indicators of Water Quality)
516501 UfRnssarkdmedanmaasnnninti
(Biological Indicators of Water Quality Laboratory)
. ngadrwdan  Aeuldiieandt 12 widwdn un
516303 nnsdrsaszayinaiiiesiy
(Basic Remote Sensing)
516304 UfiRnsmednmaszerinaiiasiiu
(Basic Remote Sensing Laboratory)
516 312 N133ANN3TRALANTINTUYARIUNITH
(Industrial Waste Management)
516 321 nn3tlssfiunslEFududa
(Exposure Assessment)
516 330  ANNIZUIAADNTAILITENNA
(Atmospheric Environment )
516 338  uaNENNaINIANlUAIANT
(Indoor Air Pollution)
516 352 nn9tlazin
(Water Supply)
516370 nsWANAwAdeNetnedaEi
(Sustainable Environmental Development)
516 382 ma‘zgmﬁm@?mqm’iﬂu
(Environmental Sanitation)
516 383 ﬂﬁu“ﬁmammmﬁum%qLLfmﬁﬂu
(Environmental Sanitation Laboratory)
516 390 ma:r’réimqmﬁm?uﬁﬂﬁnwﬁqme'ﬁ@u
(English for Environmental Students)
516 422  UANEINGN
(Ecotoxicology)
516423 TanzilBunnudiaelugaunndon
(Trace Metals in the Environment)
516 424 UfAinslanzafiunnutienudeuanie

(Trace Metals in the Environment Laboratory)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)
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516 425 maﬂhﬂ”mgﬁmmzﬁmﬂuaqmméﬁ@u 3(3-0-6)
(Pesticides in the Environment)

516 426 ﬂﬁﬁﬁma‘mamﬁmgﬁmmxzﬁ“wﬂu?ﬁlq WIAREN 1(0-3-0)
(Pesticides in the Environment Laboratory)

516 427 n13dnnNsARgNTUAL AR 3(3-0-6)
(Pest Management)

516455 nstitnnduan 1§ lmiuasnisurihanls 3(3-0-6)
(Water Reuse and Reclamation)

516 456 ﬂﬁﬂﬁmamaﬁ%‘fwnﬁum’lﬁm waznFinan4 1(0-3-0)
(Water Reuse and Reclamation Laboratory)

516 470 4ATIANENTIBINANY 3(3-0-6)
(Pollution Microbiology)

516490 BRARLRNZINANENANERSRILIAE 2(2-0-4)
(Selected Topics in Environmental Science)

516530 iAfaeennsiniauazigs 3(3-0-6)
(Chemistry of Water and Wastewater Treatment)

516 531 ﬂf}ﬁﬁmﬂﬂﬁmmmiﬁﬁﬁm{ﬁLL@:ﬁ”ﬂLﬁﬂ 1(0-3-0)
(Chemistry of Water and Wastewater Treatment Laboratory)

614112  @aULLLAIAINTTH 3(2-3-4)
(Engineering Drawing)

uazERTaw| NAFUe T RNNANIENAY

wiewe  wnllidensmedmlunguisidenlinensmeimlunguirnisdumennauny auls

RNNBNUIEARATLAINNT AINTD 2.3 FT1AaN

3. NPT IRANLES  anuauliiesndn 6 wiaefin

TiaanAns lfarnynaedenideaeulunmdnanaadailing viaselaaesaniniuaud

< v o =]

IR uAINTaLAINANENITNNTUIE AN AEANENAaRT E1TinAnedenAnenseian ludaiaen

YBIUNIAITRNNE AzFatin lAnAsAUeAt IUATI T AULALATNABNUBINNIAITNANILEHIE 1D

AagaUNauliniIsddanisAne

£ [ a [ a LY [~ a a 1 a a
UANELUB nsuunuaafaluwAazNndIgi Triuilusieddn azwantiuniienns1e3 g1l
sreRg1uie bl lAnsgasnnamdanllle
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WHUNISANHIUANGATENTITIINENARATRININADN

N1 naAnisAnEN 1

WA Faseden AUIUNRUILNA
080 177 | nEnaang 1 3(2-2-5)
512101 | F9anenvialal 1 3(3-0-6)
512 103 ﬂﬁﬁ“ma‘%ﬁwmﬁﬂﬂ 1 1(0-3-0)
513101 | wilvialyl 1 3(3-0-6)
513103 | UfiRnasediviall 1 1(0-3-0)
514107 | #andiugu 4(4-0-8)
514108 ﬂﬁu“ﬁmﬁ\@ﬂﬁﬁ”ugm 1(0-3-0)
-------- JrndenlunguiTanenmansiuatinAans 3

FANNUILANA 19

A7 1 aAnsAnEnd 2

FUAITN Fas1eiTn FTUIUNUIEANA
080 178 | MEeNNgE 2 3(2-2-5)
511103 WARAARAMFLITINANENANERSTININ 3(3-0-6)
512102 | F9ananvialyl 2 3(3-0-6)
512 104 ﬂﬁﬁ“mﬁﬁwmﬁﬂﬂ 2 1(0-3-0)
513102 | wilvidly 2 3(3-0-6)
513104 | UfAniaiadivialy 2 1(0-3-0)
———————— AgaenlunguiTInyHe AaniTadIANAI a3 4

FANNUENA 18
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WHUNISANHIUANGATENTITIINENARATRININADN

N 2 aAnisANEN 1

WA Faseden AUIUNRUILNA
510201 | MEdangmdainenAans 3(3-0-6)
513250 | iadiauyiael 3(3-0-6)
513255 | UfyRnnauniauyie 1(0-3-0)
515201 | adng 1 4(3-2-7)
516201 | AnsnAansaeuanden 3(3-0-6)
516 202 ﬂﬁu?lmﬁwmmmmﬁmmm&’w 1(0-3-0)
518 201 ﬂ«;@?ﬁﬁmmﬁﬁﬂ 3(3-0-6)
518 202 ﬂﬁﬁ“ma‘@g@%ﬁmmﬁﬁﬂ 1(0-3-0)
FANNUILANA 19
7 2 aAnsAnEnd 2
FUAITN Fas1eiTn FTUIUNUIANA
515202 | adAfugm 2 3(2-2-5)
516270 | fnAingndauwanien 3(3-0-6)
516 271 ﬂﬁu“ﬁmiﬁl,fm"imﬁmfmﬁﬂu 1(0-3-0)
516310 | n1s9ANTTyaNeY 3(3-0-6)
517101 | penfinmesiilosdiu 3(2-2-5)
-------- Frndenlungudznnim 3
———————— AgaenlunguiTInyHe AaniTadIANAI a3 4
FANNUENA 20
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WHUNISANHIUANGATENTITIINENARATRINIARAN

1N 3 nAnisAnEN 1

WA Faseden AUIUNRUILNA
513231 | 1AfaAedd 1 2(2-0-4)
513233 | UfiAnianiaingz 1 1(0-3-0)
513 341 Fowad 1 4(4-0-8)
513343 | UftiEn1sTondl 1 1(0-3-0)
516 340 ﬂgﬁﬁwmﬁwfmﬁm 3(3-0-6)
516350 | wafiEmiaii 3(3-0-6)
516430 | 4aWHNINeINA 3(3-0-6)
516431 | N19ATITIHAUNINGINIA 2(1-3-2)
FANNUILANA 19
73 AAnsAnEnd 2
FUAITN Fas1eiTn FTUIUNUIEANA
516 351 mﬁmmzﬁ@mmwﬁw 4(2-6-4)
516494 | nstsmifiunansymnuduondes 3(3-0-6)
-------- AdenlunuaAI eI 12
FANNUILNA 19




73

WHUNISANHIUANGATENTITIINENARATRININADN

Un 4 nmansAnEN 1

SUAITN Fas1899 RMUIURUIANR
516 491 AU 1(0-2-1)
-------- A aanlunNAIIRNIE 6
a A =
-------- I UWADNLET 6
SANNRULNA 13
194 nennsEnEN 2
SUAITN FR5183% ATUIURUIENA
516 492 | lAswanuiag 2(0-4-2)
———————— A naenlunNIAIT RN 6
FANUUILNA 8
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AR BLNASIEATNIFIUNVTNINLVANFASRILIAR DN

516 201  ANsNAERIRILIAREN 3(3-0-6)

(Environmental Science)

Reuls :  TnuAudugenaesn AT AN AR AL nEeN

feuuazlsriRanuduantedingnmaniawnden TTULUNALATAINANAAN
FITUTA ma‘u‘?v'mmﬂwmﬂmgwﬁmzﬂmmw%ﬁm nsliminenssssumAuaslomdeuinden
m“ﬂmﬁmqﬁmmmwalqm&’@u WANNIATLANNANY UNLNI8ATEgRadianuaznailesiunig
SANNIMNENISINT A LA AN E RN uIEIU'W‘EIﬂ'W"JNLLNHLL@;‘iﬂ{]MN’]EIZQQI\‘iLLQﬂé/@N

Definitions and history of environmental science. Ecosystem and natural balance.
Human population growth and quality of life. Natural resource utilizations and environmental
problems. Principles of environmental quality determination. Principles of environmental pollution

control. Socio-economic and political roles in natural resource and environmental management.

Environmental planning policy and environmental law.

516 202 UfiiAmsinenmanidswandan 1(0-3-0)

(Environmental Science Laboratory)
AUIALARY © *516 201 ANENAIERSAILINADN
a L4 o v
* @Al unsaniule
NINAABINaaAAReaTUILeMN U831 516 201 INBNANARTAILIAADN

Experiments related to the contents in 516 201 Environmental Science.

516 270  fAInENReinaan 3(3-0-6)

(Environmental Ecology)

Agnifadurien ;516 201 ANENFNERSRILIAKEY

516 202 ﬂﬁﬁﬁmﬁwmmmmﬁqmez’ifau

WUIRANT AN UAZ AN ATUE ST AA e TR nde mm’gjlﬁlmﬁ”u
srULU0A ixuuﬁmﬂﬁ'ﬁﬂﬁm Uszans daAndin miﬂfrwqﬂﬁﬁmﬁ%wmr’fvﬂtymﬁmfmﬁﬂm LNLMN
10959 AINEN N9 HinAangiuTasan s W Fusng

Concepts of ecology and relationship between ecology and the environment.
Knowledge of the ecosystem. Important ecosystems. Population. Community. Applications of
ecology to environmental problems. Roles of ecology in developmental planning. Ecology and

development projects.



516 271

516 301
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UftiRnsiAInegInaaN 1(0-3-0)
(Environmental Ecology Laboratory)
A9AUARY 1 *516 270 WWAINENRILIARAN
a L4 o v

* @Al unsanule
NNMAaBINARAAERIR UL 114s1eR3T1 516 270 RAINENRILIAREN
a =3 dl
ANTFANHIUBNADIUN

Experiments related to the contents in 516 270 Environmental Ecology.

Field trips are required.

'a‘zuum'a‘ﬂumﬁgﬁﬁmm%tﬁmﬁu 3(3-0-6)
(Basic Geographic Information Systems)
Reuly :  IRANEUEANURINTIATIINENANARNTRILIARDN

VANNNIVENTEULANTAUNAY N ANART NITLIUNIAT VAN IAUNANNANERT N13UsTUIaNA

waznsaianvideya laseaseuarnisdnnisguiieyalussuuansaumegiAans nasusve sy

ANFAUNANNAIERTIUNNTAANITUATFARINATIRARLRIUIA AN

Principles of geographical information systems (GIS). Generation of GIS. Data

manipulation and analysis. Structure and management of GIS database. Applications of GIS in

environmental management and monitoring.

516 302

Systems.

516 303

UPiRnsszUUaNsAUNANNAARTITRIEY 1(0-3-0)
(Basic Geographic Information Systems Laboratory)
AAUTeUN  * 516 301 syLLANIEUMANNAARTILIDG
= 2 o v
* gnaieunseniule
UfFnsigenAfeariLiiensnedan 516 301 sxULA1IaUMAYNAERTILIBIS

Laboratories related to the contents in 516 301 Basic Geographic Information

n1sdrsaaszaclnaiiiasnu 3(3-0-6)
(Basic Remote Sensing)

Hauly - IPEANEUEANTRINIARTNINENANANS AL ARDN

nwsaNzeanstszgninisdimassezing  Ufisenssndnsnduusimanininuasdngsine

ﬁ‘x‘]J‘]Jﬁ’W’JLﬁFJNLL@&L%uW@% UV]ﬂﬂﬂ'ﬂ\iﬂﬁ‘g‘]_l’Juﬂﬂﬁ‘ﬁLﬁ?;lfJfﬁJﬂ’]W'ﬂ’]ﬂﬂ’]ﬁ‘E‘?’]ﬁ")@ﬁ‘Zﬁﬂﬁiﬂ@ MAUNIW N9

dFuufiasanatin nsauuniszinnainainnisdnsaszasing nsdsegnsnisdimascazinalunig

AANITUAZFHARINATINADLRILIARDN
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Overview of remote sensing applications. Interaction between electromagnetic wave
and targets. Satellite system and sensors. Introduction to remote sensing image processing. Image
enhancement. Geometric correction. Remote sensing image classification. Applications of remote

sensing in environmental management and monitoring.

a aea a7 o
516 304 UfiRnsnisdrsaszezlinaiiiasiu 1(0-3-0)

(Basic Remote Sensing Laboratory)
AneAune : * 516 303 nranaszainallieafiu
a v o 14
* analBaunFanula
UfjiRnsNasandedriuiiensed s 516 303 nsdimaszazinailiesiu

Laboratories related to the contents in 516 303 Basic Remote Sensing.

516 310 n1sanAnsyaelas 3(3-0-6)

(Solid Waste Management)

Fgnfedurien : 516 201 Angneanidauanden

516 202 ﬂﬁu"ﬁmﬁwmmam%ﬁqméi@m

FIMUINITVBINIITANTYARDE UnaIN A avAdsznauuazantiRresyaes 6090
NMTHAR AN DY ﬂﬂﬁ"ﬁ/ﬁﬂﬂi‘yj@ﬂ’ﬂﬂﬁuﬁddﬁ%ﬁﬁ NISALIILIIN NITIUAIUATNNINNGAYARDE INoUTT
LL@:LV]ﬂﬁﬂéluﬂ']i"ﬂ’aﬂLLUUﬁ”uﬂ’]uil’a\ﬁ%ﬂ']iLBJ’]éluLﬁl’]LN”] nsanaLLLLgIIALALaZNTUNNNNLe
watlansanLEunuyacetuaznIUINaUNI 1

finsfnsuenaniud

Evolution of solid waste management. Sources, compositions and properties of solid
waste. Solid waste generation rate. Handling of solid waste at the source. Collection. Transportation
and disposal of solid waste. Criteria and techniques for fundamental design of incineration, sanitary
landfill and composting. Techniques for reduction and recycling of solid waste.

Field trips are required.

516 311 nsaAsIsyakas 2(1-3-2)
(Solid Waste Analysis )
ArNsAUneUw :© * 516 310 N13ANTTYANDY
al U o ¥
* g1aleundaniuly
wallanisiAusetLaznIINesAlsznaLTedyacies  NAAEANTRANINNNEAIN
= =
WPHLAZTINTNUR3 AN DY

Sampling techniques and determination of solid waste composition. Analysis of

physical, chemical and biological properties of solid waste.
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516 312 N19AANITARIALAINTTIUAARIUNTTH 3(3-0-6)
(Industrial Waste Management)
AreAuUnaY ;- (1) 080 156 uafiALnday
199 (2) 516 201 ANeNFAARSAILINERN
516 202 ﬂf]ﬁﬁﬂ']ﬁwmmmmﬁqmz’i@u

USTINNUAZANHULIANI 89789 8AIN 19T UAAAIUNITH UANNIIAANTTTDILEY

walulatinnsanaeaids  naclAnE

Types and characteristics of industrial wastes. Principles of industrial waste

management. Waste minimization technology. Case studies.

516 320 ATRIINRAN 3(3-0-6)
(Environmental Chemistry)

o o

A97119AUNaY (1) 080 156 NANHAILIAADN

=

139 (2) 516 201 ANBNARATAILIARDN

516 202 UfURANsAInemaniduanden

[
a o

antiRuazedAsznauredin tuazeinia Uiiseedniiaauluan nsssuamuay

' v 1
aa a K A

anithuten wansznurestjieneiifiaiuy  nezuaunsadeuiinaasnaieluduanfen
Properties and composition of soil, water and air. Chemical reactions under natural
and polluted conditions. The effects of chemical reactions. Transport processes of pollutants in the

environment.

516 321 n5Usz AUNS LASUANHS 3(3-0-6)
(Exposure Assessment)

o o

Ar119AUNAN : 516 340 ﬂiﬁﬁwmﬁmqmﬁ@u
516 350 NANHNIN

nistdsziunisliZududa nrsfinmiuasaasey qunsnllunisfianiumsasad
wuyanaean s IEFudNea Avnalduduenlunnsdszifiv
Exposure assessment. Monitoring. Monitoring equipment. Exposure models.

Uncertainties in assessment.

516 330 ANITWINADNURIUSTENNA 3(3-0-6)
(Atmospheric Environment)

o o

ApfeAunan © 516201 AnenAmaniAsuInden
516 202 UfUAN1sINenmanideianden
B4AUTENALUATANHIULIANTLIBIUTIENNA AsutleduLssannA gailasanen A

AunauIeILIsEINIALAzanITnUsessuLinn Usngnisalisaunsyan nisinsesiaeslelay
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fayaniegeaiesdnan easunanisnszanauazmailasuilasaesansuafisluussainie

= = =

UNITANBIUBNANTUN

Composition and characteristic of the atmosphere. Atmospheric classification.
Meteorology. The effect of atmospheric turbulence on the ecosystem. The greenhouse effect.
Ozone depletion. Meteorological data for the interpretation of atmospheric pollutant distribution and
alteration.

Field trips are required.

516 336 |RE95UNIULAT AR UREITIAY 3(3-0-6)
(Noise and Vibration)

v o

Jentlduneu : 516201 AneneansRILAReN
516 202 ﬂﬁu“ﬁmﬁmmmma‘?mfmé’ﬂu

mﬁlu ANBULLANIE ANTFANINNILAIN mﬁmLmemzwwmLawmzmmzﬁ'”umﬁ@u
ﬂ’]?'ﬁlﬂLL@?Jﬂ’]??JLﬂi’]tﬁ@ﬂﬁuﬂ@uu@ﬁ:ﬂ'J’]Nzﬁl/uzﬁtLﬁ‘ﬂu mmTuT@ﬁLLmﬂgwmmimmuLﬁﬁ\wumu
LL’Z\]%WJWN@I’WWLWQ%

finsnmuenaniud

Wave, characteristics and physical properties. Types and impacts of noise and
vibration. Measurement and analysis of noise and vibration. Technologies and regulations for noise

and vibration control.

Field trips are required.

516 337 NNFAANITUAZNITAYSNENTNENTHRINU 3(3-0-6)

(Energy Resource Management and Conservation)

v o

Jentladuniew : (1) 080156 wafimAiuande
138 (2) 516201 AneneaRSRILIAGaN
516202 UfRnnsnenmaniacuanden

AR AT NINENNINAN NaNTETILTRan T NAIUReAWIAR e N1ATIA
Anmnnislindsany nseuinEnasnlueinfsuaziseugnaIungsn WAKINATeIA NN
wAzia1l9ALIRINITAANIINAINY

finsAnsuananid

Energy sources and usages. Effects of energy on the environment. Energy audit.
Energy conservation in building and factory. Clean energy. Laws and regulation of energy

management.

Field trips are required.
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516 338 uanEMeanIAngluaIAg 3(3-0-6)

(Indoor Air Pollution)
Jontladunew © 516201 AnenAaRsRILAdaN
516 202 ﬂﬁﬁﬁmﬁwmmamﬁ?ﬁ'unmﬁﬂu
AN3NANERINANEIUANIANT WNAINIEA WARANIIALLAZNNIIAINZUR2aE NS
ANINaINIANIETUAIAT NsAILANANININEINIANTE TURANT

Indoor air pollutants. Sources. Sampling and analytical techniques. Indoor air quality.

Indoor air quality control.

516 340 ﬂgﬁ%wm%qm AR 3(3-0-6)

(Environmental Soil Science)

v o

Arladunen : 516201 AnenAransawInken
516 202 ﬂﬁu“ﬁmﬁwmmmmﬁ«mmﬁ@m
ANLANNNIENIN IANUAZARTIRNNTBNAY  ANANRUTITUIAWALNT  nn3nnie
wazms LN fuTe A ANTNYANANYTDITBIAL  NaTiwaasRuuaznIsufilY
Physical, chemical and microbiological properties of soil. The relation between soils

and plants. Soil formation and classification. Soil fertility. Soil pollution and remediation.

516 341  dfjiAnisgianendwanaan 1(0-3-0)
(Environmental Soil Science Laboratory)
FrieAunieu : * 516 340 Ugianendauanien
= A o v
* gnaieundeniuls
S - I g
nanaaesnganadesiuile lusedan 516 340 Ugiinendauinden

Experiments related to the contents in 516 340 Environmental Soil Science.

516350  NaRHNNIN 3(3-0-6)
(Water Pollution)
JmAlriew © 516 201 AnenAdnTAanden
516 202 ﬂﬁu"ﬁmﬁmmm@m%ﬁqLLqmﬁ@u
fifm”nﬂmifﬂ aurTh uazpuduiusras e fidanazuafiemeh  mead
anstuileussminala AUF NANTINU miﬂ@\ﬁuummmw@umﬁwwﬁﬂ
Water cycle. Properties and relevant parameters as indicators of water pollution.

Transport of contaminants between phases. Causes, effects, prevention and control of water

pollution.
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516 351 msﬁmmzﬁ@mmwﬁyﬁ 4(2-6-4)
(Water Quality Analysis)
AnieAunew : 513 231 AR 1
516 201 AnenFnaniaauanden
516 202 ﬂ@ﬂ'ﬁnf]ﬁwmﬂ’mmﬁqLLfméi@u
WATANTSIALALaENY m‘ﬁLmﬁxﬁﬂmmwiﬁmqmﬂmw WRWAZTINN
finnsAnmuenannud
Sampling techniques. Physical, chemical and biological methods for water quality

analysis.

Field trips are required.

516 352 n15isziln 3(3-0-6)
(Water Supply)

o o

AT1U9AUNeY 516201 INBNANARTAILIARAN
516 202 UfURAN1sINenFaniReianden

wiasinAY nnsdszanauinininld daduniuasanisldun aunantinldduiu
AUITAIAFNG ] sruudpgninAY  neruaunstndaiiuarsruuanetindszih
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LNI9ANEIUBNADIUN

Sources of raw water. Water quantity estimation. Factors affecting water utilization.
Quality of water supply for various purposes. Raw water distribution system. Water treatment

processes and water supply distribution system.

Field trips are required.

516 360 LATHgAARSRILIAADN 3(3-0-6)
(Environmental Economics)
Revly :  TawAnnd@ugenaeennATAanenAdnsacnnden
UANLATHTANART mﬁLm’]:ﬁﬂmmﬁmqmﬁauﬁaLﬂmﬁsmam% N3dsviNusTAUAINN
Aunulunisdesiuwaznisufilaoymuaiin maﬂmﬁu‘im@ma‘imﬂ%uﬁnLﬁmgm@m’%mqmé’ﬂu
Principles of economics. Economical analysis of environmental problems. Assessment of
break-even point for preventing and solving the pollution problems. Project evaluation based on

environmental economics.



220

516 361 msﬁd’aué’ammqwuﬁuéummé”au 3(3-0-6)

(Public Participation and the Environment)

Gavle - TagAnufiugen1a9nA3 T Aanen A ansasunian

Tanuazinguszasd Milaveannsidausanaeqaty udninaeidusunisidausnia
Use@nBnn wuuANaesTedILAe? TansuazinAia miﬁmuéfmqmﬂuﬂgwm?ﬁLLfméi@mm”Lm
flassALarAINTINNIY NITUANE

Background and objectives. Ladder of public participation. Criteria for effective
public participation. Webler's model, methods and techniques. Public participation in Thai's

environmental laws. Problems and challenges. Case studies.

516 370 MSNAIUNIRILIARANDENEITY 3(3-0-6)

(Sustainable Environmental Development)

v o

ANALNAY 512 203 WAAINEN
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%138 © 516 270 WAMENRILIAFDH
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Fundamental knowledge of sustainable conservation and development. Principles of
sustainable environmental development. Application of sufficiency economy philosophy of his

majesty the king for sustainable environmental development. Case studies.

516 371 ms'ﬁ'mmiziuﬁyﬁ 3(3-0-6)

(Watershed Management)

AlAUNaY : 512203 HWAINEN

EG 516270 TeineGauanden
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Definition of watershed. Geo-morphology of watershed. Hydrology. Relationship
among watershed, ecosystem and the environment. Principles and objectives of watershed
management. Guidelines for water development. Watershed management in Thailand. Research

in watershed management.
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516 380 aTrauNaLazANNlaanne 3(3-0-6)

(Occupational Health and Safety)

v o

A9ALARY : 516 201 INUIANGRTRILIARDN

516 202 UfLAN1s e AanFRaInAeN
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AN7ANEUANADIUN

Human health related to the working environment. General concepts of industrial

toxicology and safety in the workplace. Classification of occupational diseases. Causes of disease

: air pollutants, physical agents and ergonomic stress. Prevention and control of health hazards.

Field trips are required.

516 381 UPiTen1sanTaunde 1(0-3-0)
(Occupational Health Laboratory)

o o

AnleAunen : *516 380 antqautuazANlanadt
al v o 4
* gaFeunsanNiule
MINARBINAaAARI LA 1WNERT 516 380 anTnaunNtuarANLlaandt

Experiments related to the contents in 516 380 Occupational Health and Safety.

516 382 n’us@mﬁma?&m’mé’@u 3(3-0-6)

(Environmental Sanitation)
F19AUNeY © (1) 080 156 NANHAILIAADN
1199 (2) 516 201 ANegA1@RTAduIARaN

516 202 UfUANsImenAanidaunie
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Principles of environmental sanitation and problems related to human health.
Environmental improvement based on sanitation principles: vector control, solid waste disposal,
clean water and wastewater treatment. Food, housing, recreation area and hospital sanitation.

Field trips are required.
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516 390
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UfiRmsnisguivadanInaas 1(0-3-0)
(Environmental Sanitation Laboratory)
Ap1ieAunan : * 516 382 N13gINNLNAAILIAALY
al b2 o %
* g1aiFeundaniuly
nanesesnasanfesitiionlumedsn 516 382 MegaiuadawaInien

Experiments related to the contents in 516 382 Environmental Sanitation.

MENAINHRANTLUNANHIRILIARDN 2(2-0-4)
(English for Environmental Students)
Rewly : e NEUIENIBINIATTNANLIAIANSRILIAADN

Taenand@alfum naleuTalszdRuazunAINddy n1sasaitinadauyana n13de

NN WNIANT N17ANNTIHDT NIUNLAUBINUARE NNTUULTINNTAN TGS

Practical grammar. Curriculum vitae and research article writing. Personal webpage

creation. Telephone communication. Interview. Research presentation. Introduction to post-

graduated study.

516 410

NN9AANITURIREDUASE 3(3-0-6)
(Hazardous Waste Management)
Aqlefuney : 516 201 AneneAnaRSRILIAFEN

516 202 ﬂﬁu"ﬁmﬁmmmmmﬁq wIndaN

fanuuaznisauunlssinniesdedunsy  ngusnguazngssdey  uiaenulia ns

VUFILTIN N19TREe n130010a nnsinldipssauazidufeunde wazn1selanauetnelasnsie
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Definitions and classification of hazardous wastes. Legislation and regulations. Sources,

storage, transportation, treatment, stabilization/solidification and secure landfill.

516 411

Field trips are required.

71TBn1sn1saAnIs1RdeaunsIe 1(0-3-0)
(Hazardous Waste Management Laboratory)
Aq1laAunean © *516 410 N1I9ANNIVBIALTURTIE
al A o b4
* @A iFeunsan e
MIMARRNABAARBANLIEMNTERTY 516410 N139ANIVRURLTUATE

Experiments related to the contents in 516 410 Hazardous Waste Management.
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AEInNRIwInaan 3(3-0-6)
(Environmental Toxicology)
AreALUnaY ;- (1) 080 156 Ui ALnday
199 (2) 516 201 AnenFAARsAILINERN
516 202 ﬂﬁu“ﬁmﬁmmmm%?@lqmeé\’@m
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AWIARAN  NANIZNLBIANTRFIZTLUTINN

Chemicals in the environment related to human health and ecosystem. Basic

principles, concepts and methodologies of environmental toxicology. Impacts of toxic substances

on biological system.

516 421

516 422

UJiRn1snEINeNFILInaan 1(0-3-0)
(Environmental Toxicology Laboratory)
A9119AUNAY ; * 516 420 NEINENFIWIARDN
al A o ¥
* graaunsaNiuls
AINAAINERAAREITUEN 11318RT1 516 420 AHINSNFILIAAD

Experiments related to the contents in 516 420 Environmental Toxicology.

ULIANEINE 3(3-0-6)
(Ecotoxicology)
AgeALneu © (1) 512203 HAIneN
ise (2) 516201 Anenenaniduandes
516 202 ﬂﬁu“ﬁmﬁmmmmm%?ﬁlm,lfmé’ﬂm

Toymnazuaieluszuuiing  adanfinasaninszana  niaedsuiinauaznisdza

1o9NaNEluNasing 9 109AUIRAeN  NIFARNNNANITNLTINAAINNNTALANN AN

Problems of pollution in the ecosystem. Factors affecting distribution, transportation

and accumulation of pollutants in various phases of the environment. Impact monitoring of pollutants

accumulation.

516 423

TanzBuudasludwaindas 3(3-0-6)
(Trace Metals in the Environment)
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AUIALARY © 516 201 ANLANGRTAILIAADN
516 202 UfUANsAINeAanRIUInaeN
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Classification, sources and speciation of trace metals in soil, water and air. Chemical
bondings and controlling factors. Impacts of trace metals on man, animal and plant. Standards of

trace metals in soil, water and air.

516 424 ﬂﬁﬂﬁms‘lﬁamﬁmmﬁ@ﬂuﬁaLL'mé"mJ 1(0-3-0)

(Trace Metals in the Environment Laboratory)
ArnleAunen : *516 423 TanziBunnuties ludanndeu
al U o 4
* graaunsaniuls
Adl v o d’l a v ==I %
MasesNaanAfesnudiem lumen 516 423 TanstFnotiesludswnadan

Experiments related to the contents in 516 423 Trace Metals in the Environment.

516 425 msszhﬁ'mgﬁml,mﬁ'mfﬁuéummé’@u 3(3-0-6)
(Pesticides in the Environment)
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AgeAunau : (1) 080 156 LA RIn SN
1i3e (2) 516201 AnenAnaniatuanie
516 202 ﬂﬁu“ﬁmﬁwmmmmﬁqmméﬁﬂu
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Types, forms, persistence and toxicity of pesticides. Usage, degradation and

accumulation in the environment. Resistance of pests. Other effects of pesticides.

Field trips are required.

516 426 ﬂﬁﬂﬁmfa‘miﬂﬂﬁmgﬁmmxﬁmﬂuﬁqLL'mé'@u 1(0-3-0)
(Pesticides in the Environment Laboratory )

o o

ArnAUNeUN @ * 516 425 anssinAngiauazdndludsanien
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* graseunsaniule
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mameaedenndediLiienlunei e 516 425 assinAngituacdndlugannion

Experiments related to the contents in 516 425 Pesticides in the Environment.

[-4

516 427 N1SIANTANSNLUATHAY 3(3-0-6)

(Pest Management)

v o

An9AUNeY (1) 080 156 NANHAIWIARDN

=

138 (2) 516 201 INYAARTRILIAADH

516 202 UfURANsInenFaniduInaed
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Significance and types of pests. Control methods and management of pests.

Examples of pest control methods and management.

Field trips are required.

516 430 NANENIDINA 3(3-0-6)

(Air Pollution)

Aontlduney : 516 201 AnenAnanAsuIndey

516 202 ﬂﬁﬂ'ﬁmﬁwmmmm‘?{qmmz’i@u
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Sources, types and dispersion of air pollutant.  Transportation and industrial air

pollution. Indoor air pollution. Impact of air pollution on the environment.  Air pollution measurement.

Policy and technology for air pollution prevention and control.

516 431 N153LASISRANINEINIA 2(1-3-2)
(Air Quality Analysis)
AraAuney : * 513231 1ARIAIIZS 1
*516 430 NANENINDINA
al A o %
* gnairaunsan e
wAlANSALFAMet g1 INaNEN e AN waInLEa Tuenans wasluussenniasiald
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Air pollutant sampling techniques at emission sources, indoor and ambiance.

Quantitative and quantitative analysis of air pollutants.

Field trips are required.

516 432 LLuuﬁ’mmuaﬁHw’memFll.mzmsmuqu 3(3-0-6)
(Air Pollution Modeling and Control)

AALARY 516 201 AMEANERSAILINEDN

516 202 UjRnsnenAaniduInien
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Fundamental theories of air pollution models. Basic meteorological knowledge.
Guidelines for applying air pollution models. SCREEN and refined models. Principals of air pollution
control. Air ventilation in industry. Particulates control. Gas and vapor control. Odor control in

industry. Case studies.

516 450 mathiainuazindedaedsnanmiamnuaziannand 3(3-0-6)
(Physical and Chemical Treatment of Water and Wastewater)
Sofadunien: 516 201 AnenAnansRILIAReY
516 202 ﬂﬁu“ﬁmﬁwmmmmﬁqLLmeﬁfau
unastilnuazAnEzanzeniuaside ﬂﬁ?fﬂﬁﬁl?ﬁﬂ’]i‘iﬂ@‘ﬂmﬂy’]ﬂﬁiﬁ]ﬂﬁi“w‘liflf;l
T1AnaNanIw nezLaunsdaeintamaaRuaznen AR nunewasnguideu natiAne
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Sources and characteristics of water and wastewater. Flow measurement. Physical

unit operations. Chemical and physiochemical unit processes. Laws and regulations. Case Studies.

Field trips are required.

516 451 N5t RuLRaR283 N9 NN 3(3-0-6)

(Biological Treatment of Wastewater)
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An overview of biological wastewater treatment. Important microorganisms in
biological treatment. Kinetics of biological growth. Aerobic and anaerobic unit processes. Natural

treatment systems. Sludge treatment and disposal.

Field trips are required.
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516 452 ﬂﬁﬂﬁmemeﬁﬂﬁmﬁyﬂﬁﬂ 1(0-3-0)
(Wastewater Treatment Laboratory)
Gaula - Ingp N iugenaesn AT AN AR AN Een
Mammaesfigenadesiuiiavlusmeds 516 450 nsthtiprnuasidedesaania
AENNLAZAENIAT] LAYsEATn 516 451 nnstitiatin@adaeRamedanim
finnsAnenuenanid
Experiments related to the contents in 516 450 Physical and Chemical Wastewater
Treatment and 516 451 Biological Treatment of Wastewater.

Field trips are required.

516 453 N19IANIFTEULUNRLUULAANLNUAZNTEANRULLNGN 3(3-0-6)
(Onsite and Decentralized Wastewater Management Systems)
Sewls : TneAdnEueeNaeINARTINENANERTRTIAREN
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Principles of onsite and decentralized wastewater management systems, design,
control, and maintenance. Case studies.

Field trips are required.

516 454 1U)11AN191199ANITFe LU R LU UUAANUTILAZNTEANEULLNAN 1(0-3-0)
(Onsite and Decentralized Wastewater Management System Laboratory)
ANRAUNRY ¢ * 516 453 NM19IAANIIITULNBUULUAATLTILAZNIZAUULLNGN
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Experiments related to the contents in 516 453 Onsite and Decentralized Wastewater

Management Systems.

516 455 msdinnauanlFlutnaznisdSusiaun1g 3(3-0-6)
(Water Reuse and Reclamation)
Gavla : IngANEUEeNIBINNARTIANENANERS R AdaN
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Principle of water reuse and reclamation management, design, control, and
maintenance. Case studies.

Field trips are required.

516 456  Ujiimnisnisuinaunn g luiuasnsdsuranly 1(0-3-0)

(Water Reuse and Reclamation Laboratory)
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Usuriun 14
Experiments related to the contents in 516 455 Water Reuse and Reclamation.
516 460 ng‘nmﬂu.axu‘izlmﬂ%mmm’i'au 3(3-0-6)

(Environmental Law and Policy)
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National policies on natural resources and environmental conservation. Basic
concepts and structure of the environmental laws. Roles of the environmental laws in pollution

control and environmental conservation. Laws related to the environmental problems. Case studies.

516 470 ARTINENUDINANE 3(3-0-6)
(Pollution Microbiology)
Haula : TnsANEuaNIaIN AT ANENANERSRILIARDN
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Role of microbes in generating pollution. Microbes as pollutants. Pollutants degradation

by microbes. Applications of microbes to environmental problems.



516 490

516 491

department.

516 492
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IFAIARLRANIENININEANFASRILINADN 2(2-0-4)
(Selected Topics in Environmental Science)
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Topics of current interest in environmental science.

Field trips are required.

AUNUN 1(0-2-1)
(Seminar)

Havla - g N fugenteen AT ANNAEn AN Ees
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Seminar on topics of current interest in environmental science by consent of the

TAF991UI_E 2(0-4-2)

(Research Project)
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Study or research on topics of interest in environmental science under the supervision

of departmental staff.

516 493

nsEnau 1(0-3-0)
(Practical Training)
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Practical training in a factory or institute by consent of the department.
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516 494 msdsziiunansenuRaninaan 3(3-0-6)

(Environmental Impact Assessment)
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Background and connotation of Environmental Impact Assessment (EIA). General
criteria of EIA. EIA laws and regulations of Thailand. Methods of environmental impact study and
report preparation. EIA scoping. Criteria of environmental resources studies. Criteria of mitigation

and monitoring measures. Case studies.

516 495 FTULNIFAANITRILIARAN 3(3-0-6)

(Environmental Management System)
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History and importance of environmental management system. Environmental
management system requirement. Environmental laws and regulations. Concepts, formats and
elements of environmental management system. Current standard of environmental management
system. Case studies.

Field trips are required.

516 496 SEUUNTIANTIUGARIUNSTH 3(3-0-6)
(Management System in Industry)
Beuls : Tagmnna@ugesteenn A3 Anenmansaanaden
LLmﬁmLﬁ'mr'fuwmummgmmmizuumﬁmmsﬁ'ﬁhqmmumiu 1114 1ISO 9000 1SO
14000 1SO 17025 wan.18000 HACCP TQM natliAns
finsAnmuenannui
Concepts of standards series related to management systems in industry : ISO 9000,
ISO 14000, I1ISO 17025, TIS18000, HACCP, TQM. Case studies.

Field trips are required.
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(Biological Indicators of Water Quality)
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Definitions and importance of biological indicators. Important biological indicators.

Water quality analysis using biological indicators. Case studies.

516 501 UHiRn19mA2a N9 TININURIAUNINUN 1(0-3-0)
(Biological Indicators of Water Quality Laboratory)
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Experiments related to the contents in 516 500 Biological Indicators of Water Quality.

Field trips are required.

516 530 ANaRIN15tNIAuILaz UL RE 3(3-0-6)

(Chemistry of Water and Wastewater Treatment)

Jewly : IngANEULeNTRINIARTN AN ANERTRILIAGEN

ANHOZLANITNNAUAT TR UATINAY nszuaunstntanIaed i U
2ONTAFUTANGY  NIIANATNaUNIGAN  NMsATNLATIINRTNauIARLATNNIRnTeln  UTREN

~ s = o Aa 9

Wil naln aauAansiaiuastladeninandea

- = .=4'

HNTANHIUDNADNUN

Chemical characteristics of water and wastewater. Chemical treatment processes
such as oxidation-reduction reaction, chemical precipitation, chemical coagulation and flocculation,
and disinfection. Chemical reactions, mechanisms, chemical kinetics and related factors.

Field trips are required.

516 531 Ujimnsiaiaainsihdnuiuazige 1(0-3-0)
(Chemistry of Water and Wastewater Treatment Laboratory)
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Experiments related to the contents in 516 530 Chemistry of Water and Wastewater

Treatment.
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