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wdngnsanuIviinermansauindon
Tnfndesdnusedylunuanindnwilvldiesndn 30 wiedn o3y
maigenzlddesndt 101 wiiein wagsiedvilunuinividenaslitesnin 6 e
o lnedviheinsiunaeavdnanslitesndt 137 wiefn

1. vuanddnwnll Swaulidesndn 30 wiein (95gasdenmis 8-13)
2. nuandvanie  uulidesnin 101 wdedn Usenausie
2.1 AYINU UL 27 W80 Usznaunie

511106  wpapdad msulnIng mansginm 1 3(3-0-6)
(Calculus for Biological Scientists )

511107  whaRaad msutinIne rmansdinin 2 3(3-0-6)
(Calculus for Biological Scientists II)

512101 Anenvhld 3(3-0-6)
(General Biology)

512102 UfuRnsTvaneily 1(0-3-0)
(General Biology Laboratory)

512103  F3alazmIusaInany 3(3-0-6)
(Diversity of Life)

512 104 UURMITIAuAzANUAINTIANY 1(0-3-0)
(Diversity of Life Laboratory)

513101 afivilu 1 3(3-0-6)
(General Chemistry 1)

513102 adivily 2 3(3-0-6)
(General Chemistry II)

513103 UfoAnsiadivily 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 UftRnsiedivily 2 1(0-3-0)
(General Chemistry Laboratory II)

514107 WAndfiugu 4(4-0-8)
(Fundamental Physics)

514108 UfuRnsAndNug 1(0-3-0)

(Fundamental Physics Laboratory)
2.2 A nanzanue Sulitesnin 74 wiieisn Ussneuaiy
2.2.1 3vU9AY 911U 56 nieAn Usznause
513231  LAdAATIZY 2(2-0-4)
(Analytical Chemistry)



513 233

513 250

513 255

513 341

513 343

515 203

516 200

516 210

516 230

516 270

516 271

516 272

516 306

516 331

516 350

516 351

516 380

516 390

64

UURNSAIIRIE9

(Analytical Chemistry Laboratory)
\PIBUNIY

(Organic Chemistry)
UURNSLALIBUNTE

(Organic Chemistry Laboratory)
Al

(Biochemistry)

UdRnsTall

(Biochemistry Laboratory)
anRdMTUTNINGIFENTTININ 1
(Statistics for Biological Scientists 1)
UATIHAINADLRAZNITIANTS
(Environmental Pollution and Management)
msdamsyarlesuazaa

(Solid Waste and Night Soil Management)
A9 INALAZNITAIUAY

(Air Pollution and Controls)
Aneinenduinden

(Environmental Ecology)
UftRnsininedanndon
(Environmental Ecology Laboratory)
duvISuazuafivmsduindon

(Microorganisms and Environmental Pollution)

Inven1suuslunisvingu
(Psychological Adjustment at Work)
N1TIATILVALNINDINA

(Air Quality Analysis)
maﬁwmfmazmamuqu

(Water Pollution and Controls)
nsnTeamnwiaside
(Water and Wastewater Quality Analysis)
917 puLElarANUaBnAY
(Occupational Health and Safety)
msUsedunansenudsndey

(Environmental Impact Assessment)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(1-0-2)

3(2-3-4)

3(3-0-6)

4(2-6-4)

3(2-2-5)

3(3-0-6)



516 410

516 491

516 493

516 495

512 472

512 473

516 201

516 300

516 301

516 302

516 310

516 311

516 312

516 320

516 321

516 330

516 336

65

wialuladavernuarnsdinnsasindey 3(3-0-6)
(Cleaner Technology and Environmental Management)

duuun 1(0-2-1)
(Seminar)

1AS9UITY 3(1-6-2)

(Research Project)
ASENIIU 1(lsiTen3n 150 Falug)

(Practical Training)

2.2.2 Aynden nuwulitdesnii 18 weda Inadenainsiedvimeluil

UAINY NIV 3(3-0-6)

(Marine Ecology)

UneneUrveau 3(3-0-6)

(Mangrove Ecology)

mnﬂ?iauuﬂammwgﬁmﬂmLLazﬂaqwémimimwaﬂi:ﬁm 3(3-0-6)

(Climate Change and Mitigation Strategies)
suvasaunansnimaniidesdu 3(3-0-6)

(Basic Geographic Information Systems)

UftRmsszuvasaumemsgiimandiodu 1(0-3-0)

(Basic Geographic Information Systems Laboratory)

msdsaszerlnaiody 3(3-0-6)

(Basic Remote Sensing)

N53AN1SVBUFIIINLINNURAAMNTTY 3(3-0-6)

(Industrial Waste Management)

N5IAN1TTRUALSURTIE 3(3-0-6)

(Hazardous Waste Management)

NanAualniannINUeLEY 3(3-0-6)

(Waste To New Products)

wildswndou 3(3-0-6)

(Environmental Chemistry)

MsUsEUNS LA S U 3(3-0-6)
(Exposure Assessment)

ANNELINADUUDIUTTUINA 3(3-0-6)
(Atmospheric Environment)

vafiwnademazanuduasiiou 3(2-2-5)

(Noise Pollution and Vibration)



66

516340  fuuazmsUudeuluiu 3(3-0-6)
(Soil and Land Contamination)

516341 UfiRnishuuazmsvuidouluiu 1(0-3-0)
(Soil and Land Contamination Laboratory)

516 411 nsUselivigdnstin 3(3-0-6)
(Life Cycle Assessment)

516 420  fwinerdwindoy 3(3-0-6)
(Environmental Toxicology)

516 421 lavisUSunatesludsndou 3(3-0-6)

(Trace Metals in the Environment)

516 422 UftAnslaveusinaidesludaunden 1(0-3-0)
(Trace Metals in the Environment Laboratory)

516 436 ﬂ’]iﬂ’JUﬂuNaﬁ‘Uﬂ’NLaﬁﬂLLazﬂﬁﬁmé’uﬁzLﬁ@u 3(3-0-6)
(Noise Pollution and Vibration Controls)

516450  msthdmiuazinde 3(3-0-6)
(Water and Wastewater Treatment)

516 451 mstinduunldlusuaznisuuianld 3(3-0-6)
(Water Reuse and Reclamation)

516 481  3asfmanIgyndnemansauandon 2(2-0-4)
(Selected Topics in Environmental Science)

516 490 miﬂizLﬁumaﬂizmuLLazﬂ’J’mJL?iawiaqsumw 3(3-0-6)
(Health Risk and Impact Assessment)

516 496 msuyAwandeuesediiu 3(3-0-6)

(Sustainable Environmental Remediation)

3. viuandvndenids Suiulidesnit 6 wiefn
Tdendnwlsnnynaednlussiuiiyywindaaeuluuminededalinsie
e veanITudY 9 AldTuAuWiureuInAmnsIINSUSERANEIENmans S1iTnAnw
dondnunnednluividenvensnaivianzazdoniluanmszduadevemnseivluin
RINEIUEMINAITIRIEiIY enTnaeuieulynisdiianising

wnewn  nsuunheinluwsasninadaiiuduseiv asseniunheinsgivila
ey mildlulimsaesmnaiuladla
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WNUNTANEINANgATANUIIYVINYAERTRILINA DN

N 1 aensaned 1

WA Fosreivn JIUURUWLAN
U-Y-1
SU101 AadzAalng 3(3-0-6)
SU201 Mwangulugadiva 3(2-2-5)
511 106 whaRdadmTulnIneeansiinm 1 3(3-0-6)
512 101 TNl 3(3-0-6)
512 102 UFtRMsTAnegwhly 1(0-3-0)
513 101 il 1 3(3-0-6)
513 103 UFtAmsiaiivialy 1 1(0-3-0)
-------- Sgndennuanivdneiiill 3
FAUIIUIY 20

U 1 aensAned 2

IV Fosre3an IUIUAUBAR
U-Y-1
SU102 Aaunsasneassa 3(3-0-6)
511 107 wAaRdAdnSUTNINE1ANENITININ 2 3(3-0-6)
512 103 FInuazANURaINaNY 3(3-0-6)
512104 U URns¥InuazauraInvany 1(0-3-0)
513 102 Wil 2 3(3-0-6)
513 104 UFvRmsiativialy 2 1(0-3-0)
-------- Fndonnaivdnwily 3
-------- BLAIGLRIGE 3
FAUIIUIU 20
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WNUNTANEINANgATANUIIYVINYAERTRILINA DN

N 2 aensaned 1

WA Fosre3w FIUIURULAN
(U-Y-1)
SU301 wallosiug 3(3-0-6)
513 250 LAIBUVITE 3(3-0-6)
513 255 UFuRn1sANBUN3e 1(0-3-0)
514 107 AAndiugiu 4(4-0-8)
514 108 UFTRnsHANd Mg 1(0-3-0)
515 203 adfgmsUNINeImE@nsTININ 1 3(2-2-5)
516 270 Jnring1dwndey 3(3-0-6)
516 271 UFtRmstningidauandon 1(0-3-0)
FAUTIIUIY 19

I 2 aansAned 2

eI Fas3vn IMUIUNULAN
(U-1U-1)
SU202 mmé’ﬂﬂqmﬁamiﬁ@msmmma 3(2-2-5)
SU401 auduguszneumsiduindeuseuinnssu 3(3-0-6)
516 200 uafivAunndouuarnsdans 3(3-0-6)
516 210 msdansyanlosuazdioa 3(3-0-6)
516 230 UaNYN19BINALAZNI1TAIUAL 3(3-0-6)
516 272 AuvISuaziafivnsdundon 3(3-0-6)
U 18
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WNUNTANEINANgATANUIIYVINYAERTRILINA DN

N 3 aen1sAned 1

IV Fosre3an FIUIURULAR
(U-Y-1)
SuU402 UINNTIULALNITOONULUY 3(3-0-6)
513 231 LAIALATIEN 2(2-0-4)
513 233 UURNseIRIEn 1(0-3-0)
513 341 Al 4(4-0-8)
513 343 UURNsTLAL 1(0-3-0)
516 331 NTIATIVIAUNINDINA 3(2-3-4)
516 350 uaﬂwwﬁ"jmazﬂﬁmwgm 3(3-0-6)
———————— deNLEs 3
FAUITUIY 20
W 3 aamsdnendi 2
WA Fosredw JIUURULAN
U-Y-1)
SU203 Minvensdeansogeadneasse 3(3-0-6)
516 306 IMnensususlunsyineu 1(1-0-2)
516 351 msleseinunmiuazide 4(2-6-0)
516 380 DTeuNTILazMUUaEAAY 3(2-2-5)
516 390 mMsUszfiunansznudwingou 3(3-0-6)
———————— udenluniInIvIane 6
FAUIIUIY 20
Ui 3 anansAnend 3
IWEIV Fosre3an IUIUAUBAR
U-Y-1
516 495 ASANIIY 1(laitfesnin 150 Falua)
FAUIIUIY 1
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WNUNTANEINANgATANUIIYVINYAERTRILINA DN

N 4 arensaned 1

WA Fosreivn FIUURULAN
wW-Y-1)
516 410 wialuladavernuaznsdnnsduindoy 3(3-0-6)
516 491 duuun 1(0-2-1)
———————— P NFONIUNLINIV NN 6
FAUTIIUIY 10
I 4 saamsdnendi 2
AN Fosreivn IIUIURUAN
(v-Y-1)
516 493 1A99971398 3(1-6-2)
-------- udenluniInIvIanIg 6
FAUIIUIY 9
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ANDSUNE5183BIE1V1N VN IANENTRILINA DY

516 200 WARYAILINADULAZNNTIANT 3(3-0-6)

516 201

(Environmental Pollution and Management)
Apfadution: 513 102 wailvhly 2
516 270 fnng1dandes

LﬂﬁjLLﬁ%%ﬁ%VISW%@QNﬁﬁNéQLL’JﬂéJE]iLliuau ‘1:401’1 LAYDINIA dUNTIYIN
anminadeunisnienamm Juafivinel msdnnisdaandey gliansaumna nmane
warulgunedanday

Chemistry and biology of environmental pollution in soil, water and air.
Physical environmental hazards. Ecotoxicology. Environmental management.

Geo-informatics. Environmental law and policy.

mil,ﬂ?iauLLUaaamwgs‘]mmﬂuaznaqms‘msmimqwanizwu 3(3-0-6)
(Climate Change and Mitigation Strategies)
Aradunew 513 102 iy 2

mmfﬁaﬁmﬁmﬁU%VlEJWmamﬁmiwﬁlEJULL‘LJa\‘iamWQﬁmmﬁ ANNANI
6’33&‘?}’15LLa3‘«]’]ﬂﬂﬂg‘lﬂ&i%ENﬂ’]’iLﬂgﬁJuLLﬂa\iﬂﬂ’lWﬂuﬁa’lmﬁ mMIuaniUasy uwiasiuin
wazwratazauigTaunszan n1sussliunisUandassfingsaunszanainnanssuy
Y93uYwe NanTENUveINIsIUABuLUatan ngienadeszuUlALaYaUAIN
mgwsi ﬂ’l’iﬂ%‘l_lghLLazﬂ’ﬁUﬁm’maﬂ’izV]U“U@\‘iﬂ?iLUgﬂuLLUﬁﬂﬂﬂWWﬂuﬁa’lﬂ’]ﬂ n39U
ﬂ’liﬁ’m’méf’]uﬂgﬁmEJLLawIEJU’]EJiszNUizLWI’jﬁ'JEJﬂ’l'ﬁLiJ?iiEJuLLUaﬂamW
nilena

Basic knowledge about climate change science. Natural and
anthropogenic causes of climate change. Exchanges, sources and sinks of
greenhouse gases. Assessment of greenhouse gas emissions from human
activities. Impact of climate change on ecosystem and human health. Climate
change adaptation and mitigation. International legal and policy framework for
climate change.



516 210

516 230

269

msﬁ'ﬂn'ﬁgaﬂaaLLaz?ﬁﬂﬁga 3(3-0-6)
(Solid Waste and Night Soil Management)
Idafunion: * 516 200 wafivAwIndeunarnsdnnis
* praseundandula

90 83AUTENoU USU1od unasniia ’JQ’%ﬂﬁ%'Nl‘UENEJﬁNE]HLLa E‘N
ﬂﬁ a2 Wan3e V]UG]E]E"UﬂWWE]‘IﬁlIEJLLa YUYU ‘\]'i’iEJ’l“U'iimLLa ﬂ{]ﬁll']EJ‘ﬂLﬂEJ’J‘UEN
NANNITUAY LLU’Jﬂ(ﬂI‘Nﬂ’]i%ﬂﬂ’]i LLUUQ’]@@\TVI’NV‘W@UWW]&G]?V]LﬂEJ’J‘U’e]\‘iﬂUﬂ’]iﬁ]G‘lﬂ’]i
LLﬁ%ﬂ’J‘UmJlIaBJ’eJEJ mimmmumnaaumawﬁluwwmam NM1388NLUY AIUAN La
‘U’]iﬂiﬂ‘lﬂ’] Y ‘U‘ULﬂ‘Uﬂﬂ FIVTIULALVUNNY ﬂ’]’iLaE]ﬂi UUN1IUIUALAEZ AR
LV]ﬂIUIﬁEIIUﬂ’]iﬂ’]*’\]@EJﬁN@EJ n1sunUALaY mwmﬂgﬂahmmumLLaszu‘U‘m 13
WuquwE]mauuanImm

Type, composition, quantity, source and life cycle of solid waste and
night soil. Impacts on public health and community. Ethics and related laws.
Principal and guidelines for management. Mathematical models related to
solid waste management and control. Monitoring program for disposal site.
Design, control, and maintenance for storage, collection and transfer systems.
Selection of treatment and disposal systems. Solid waste treatment
technology. Treatment and disposal of night soil in urban and rural areas.
Remediation of closed landfill site.

UANEN9DINALAZNITAIUAY 3(3-0-6)
(Air Pollution and Controls)
Idaduniou: * 516 200 uafivAwIndeunarnsdanis
* gralseunsouiule

URasALien AsUWINIZeLas maﬂsvmmamawwwmm@mmauuwaL.La‘v
aumaam ‘Viaﬂﬂ'ﬁLLa vuwnAnlun1sUasiuLay ﬂ'JUﬂiJlJﬁW‘lﬂV]'NE]’]ﬂ’]ﬂ IIYIUIIU
LLﬁ“ﬂ{]‘VIQJ’]EJVILﬂEJ’JGU@ﬂﬂUﬂWiﬂ’)UﬂNﬂJaW‘Hﬂ’]\i@’]ﬂ’]ﬂ LL‘U‘UQ’]ﬁ@\iVlNﬂﬂNlﬂ’]ﬁﬁ]iﬁ?VﬁU
ﬂ'ﬁ%ﬂﬂ?ﬁLLﬁuﬂ’JU?’]ﬂJNﬁWHVIN@Wﬂ']ﬂ mimnmmmmmwmmﬂ N19AIUAN
pyRasUlas T NIEUUTTBLaz U RN Msthdauagmstndanay

Sources, dispersion and impact of air pollution on human and
environment. Principles and concepts for prevention and control of air
pollution. Ethics and laws related to air pollution control. Mathematical
models for air pollution management and control. Air quality monitoring.
Exhaust ventilation system design and air treatment. Design, control and
maintenance of ventilation and air treatment systems. Odor treatment and
elimination.



516 270

516 271

516 272

270

fnAing1daandon 3(3-0-6)
(Environmental Ecology)
Jpradunew: 512 101 F¥Anenvily

512 103 FIaLazmIUBaINay

595U ALATVBULATRTIAINYN AtuIndDun1an1enn Deinensedu
fnu dnaing1Uszuing Uiduiusnsiing deudalTinwesssuuinaiiddy
faingrsedugiiniauas?i9inie Ussiaudgmidiuiivaaludagdu nis
LiJgEJULLUa\‘IﬁﬂWWQﬁEﬂﬂ’]ﬁEUENIaﬂ miﬂizqﬂﬁﬁnﬂ%mﬁuﬁmm?ﬁmmﬁamLLaz
1ATINITHALIATUANY 9]

Nature and scope of ecology. Physical environment. Ecology of
individuals. Population ecology. Ecological interactions. Communities and
major ecosystems. Regional ecology and biomes. Current ecological issues.
Global Climate Change. Applications of ecology to environmental problems

and development projects.

UftRnsiainenduinday 1(0-3-0)
(Environmental Ecology Laboratory)
Frdafunion: * 516 270 Anivendande
*9195uunTeuriule
msvaaesiidenadastuiiionilusedvn 516 270 Sneivedwndey
fins@nwuenaaIud
Experiments related to the contents in 516 270 Environmental Ecology.
Field trips required.

Pduniduazuaiivmedaindon 3(3-0-6)
(Microorganisms and Environmental Pollution)
TIAUNDU : 512 103 FIAuazAINRAINTATY
*516 200 LaRWAWINGOURAZNITIANTT
* gralssuniouiuls
arudifoswiuieniugdunidluiaunnden amnuduiusseninsgiunisiy
asuafivludsnindon edunididadumsuafiv unumvesduvislunisanainy
Wufiv msmdnasuaiv LLﬁ%miﬁWdWN%’mﬂW
Basic knowledge about microorganisms in the environment. Interactions
between microorganisms and pollutants in the environment. Microorganisms
classified as pollutants. Roles of microorganisms in detoxicifation, degradation

of pollutants and bioremediation.



516 300

516 301

516 302

271

szwmiaumﬂmagﬁmaﬂ%Lﬁyaaéiu 3(3-0-6)
(Basic Geographic Information Systems)
Feulv: TnsanuBusenvesnAivIneamansdaindon
VANNSVDITEULANTAUMANNANMaRS N1saseansaumanegiimans n1s
Uszananauazn1sinszideya assasiuazn1sinn1sgiudeyalussuuasauwme
nagiaans n1sUsrendszsuvalTauman1aniatanslunisinnisuasinniy
ATIRdOUAI NGBy
Principles of geographical information systems (GIS). Generation of GIS.
Data manipulation and analysis. Structure and management of GIS databases.

Applications of GIS in environmental management and monitoring.

Ug‘jﬁ’amsszwmiaumﬂmaqﬁmaﬂﬁﬁaac?iu 1(0-3-0)
(Basic Geographic Information Systems Laboratory)
Jyradureu: * 516 300 sruuMsALMANInTmansi Doy
* gralssunsounuls
UftRn1sfidenadaatuiilonseien 516 300 sruvaIsaumAiiaans
ek
Laboratory works related to the contents in 516 300 Basic Geographic

Information Systems.

nsdsaszeslnailosdu 3(3-0-6)
(Basic Remote Sensing)
Feule: Wneaudusenvesnaivinemansauindan
AMSMTBINTUTEYNANITARTzeging UfATunsenineadulsimanld
warIngeng 9 sruuanfisnLaziduees univeinszuaunsUsTiIanInaInNng
d1519sveglng MU MSUTULARUIVIAMR A15TIMUNUTELANAINDINATS
d1973388glna nsuszandnisdisiasseslnalunisdnnisuasfinniunsivdey
Aando
Overview of remote sensing applications. Interaction between
electromagnetic waves and targets. Satellite system and sensors. Introduction
to image processing from remote sensing. Image enhancement. Geometric
correction. Remote sensing image classification. Applications of remote sensing

in environmental management and monitoring.



516 306

516 310

516 311

272

INEINTUTUA UMY 1(1-0-2)
(Psychological Adjustment at Work)

2331UTIAVTN AT TR LI F OU mmiﬁu@’mﬁmﬁ’umiﬂ%’uﬁfﬂu
FInmavind Winelumsvinnu musuieteulumsvinn anuelaldlunmsvinnu
mMInaLwes Msainwelunsinu msiavinwemsils msaguin@andn ns
deansuazmstiiaue mavihnuduii miﬁsJuifLquﬁqaqﬁﬂﬂuLLm(?}”’qLLazLLmuau AN
Wrlamues erudladiousinauy msdamsaraneSen msusuivnensue)

Moral and environmental professional ethics. Basic knowledge of work- life
adaptation. Work goal. Work responsibility. Work attention. Self-improvement.
Work-skill development. Practice in listening skill. Main idea conclusion.
Communication and presentation. Teamwork. Vertical and horizontal organization
chart learning. Self-understanding. Colleague-understanding. Stress management.
Self-emotional adaptation.

N133nN15YaHEA N5 URAEUNTIY 3(3-0-6)

(Industrial Waste Management)

Feuly: IneaudusenvesnmdvTinemansdaindey
UTUANUAEINYIRNNEYDIVBLFEINLTIUDAAVNTTU TENNNITIANTVRAEE

walulafiavenn myllensimaassmanivadasinsimudunaden nsdifn
Types and characteristics of industrial wastes. Principles of industrial waste

management. Cleaner technology. Economic analysis of environmental projects.

Case studies.

N133ANTVDLENDUNTIY 3(3-0-6)
(Hazardous Waste Management)
Apadunew: 516 200 uafivdauIndouuarnnsdanis

MITWUNUTEAN Snwasy kazauTRveingdunTeuasTaudedunsIy ManNn1s
wazuAnlunslestumuauvesdssuny weluladiiazern uwdsiuia nmaifv
FreguarnInsniinsedt anuduiy Jamwemwesdesunneluduandey ua
nanszny mdsuduiarnsdamsanudes ssuumsdiusiusiy vuas didauaeinda
53EUTIL NVInY uagngandeuiiiAntas

finsfinwiuenaniud

Categorization, characterization and properties of hazardous substances and
hazardous wastes. Concept of hazardous waste prevention and control. Cleaner
technology. Sources. Samplings and analysis. Toxicity, fate of hazardous waste in
the environment and effects. Risk assessment and management. Collection,
storage, transportation, treatment and disposal. Ethics and related laws and
regulations.

Field trips required.



516 312

516 320

516 321

516 330

273

WA LIINNINVBLEY 3(3-0-6)
(Waste to New Products)
ntedunew: 516 210 ms%’mmimawaal,t,as?%mﬁﬂa

Usy Lﬂ‘V]SUENSUENLﬁEJ ﬂmﬁMUmWWQﬂWEJﬂ’]W Lﬂll Lhae ‘lj’Jﬂ’]W NANTENUMD
mu,ma'emu,a JTUUHLA ﬂ{]‘VIiJ’]EJLL’ﬁ SU@UQﬂUV]LﬂEJ’NJ’eN AsusY LQJ‘UNﬁﬂW‘W%‘i
E‘NLL’]W@@N ﬂ’]ﬁﬂ’]u%muﬁﬂ’]ﬂLWﬁJ%u%@ﬂ%@ﬂLﬁEJLiJBU’]ﬂaUN’]IGﬂ%N ﬂimﬁﬂ‘iﬂ’]LLau
1AT99U

finnsAnwuenanud

Types of waste. Physical, chemical and biological properties. Impacts on
environment and ecosystem. Related laws and regulations. Estimation of
environmental values. Calculating value-added of waste after reutilization.
Case studies and projects.

Field trip required

\nfiAsundon 3(3-0-6)
(Environmental Chemistry)
Feulw: Imamm@uaamaamﬂ%ﬁmmmam%?iqmé’am
aulfiuavesAusznouvasiu iuarerne ﬂgﬂsauﬂmmnmuiuamw
sssuvIRnazannfivudeu wanse VlmJ’eN‘ngﬂiEnLﬂuVlLﬂmm N38UIUNIT
wasutheasuafvludwindon
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.

AsUszfiunslAsuFuRE 3(3-0-6)
(Exposure Assessment)
Gouly: TnsrnuBugenvesnindv e mansdwindou
nsUsEliunskasuduia n1sinnunsivaeu gunsallunsinaunsiaaeu
wuuTaasnstasuduna anuldudusulunisusediu
Exposure assessment. Monitoring. Monitoring equipment. Exposure
models. Uncertainties in assessment.

AN12TUINADUVDIUTTEINA 3(3-0-6)
(Atmospheric Environment)
Siafunion : 516 200 UaRwAwIndouLazNTIANIS
99AUTENOULAYENBUYLANIZYDIUTTHINIA N1TUUITUUTTEINA
gAluNINgT HANTENUTBIANMURUNIUVDIUTTONARBTTUUTNA UsINgNIsalieu
nszran mainsesswesleleu doyanisenieninerildesurenisnszaneuagnis
Wasuwaswesasuafivluussenna
finnsAnwuenaaud



516 331

516 336

516 340

274

Compositions and characteristics 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 required.

N193LATIZAAMNINDINA 3(2-3-4)
(Air Quality Analysis)
Jndafunion: 513 104 UfTRmaiaiivialy 2
* 516 230 UANYNDINALATNITAIUAL
* praseundondula
wadansIAuAI9EI N1IAIUANAAIN Larn1sIATIEiLafiun1sened
wiasALlle Tuusseania wazlugniudsznaunis mmg’m@mmwmmﬂﬁLﬁiﬂﬁa\‘i
finsAnyuenanud
Sampling techniques, quality control and analyses of air pollutants at
emission sources, in ambient air and workplace. Related air quality standards.
Field trips required.

wafiwnadeeuasainuduaziion 3(2-2-5)
(Noise Pollution and Vibration)
Jynfsfution: 516 200 uafivdsindeuuaynisdanis
audAneamenmuesdsuazanuduaniion widnuazudnnistosiuuas
nMsmuANaivmadsuarauduasiiion indeslowazgunsaililunsnsain
ﬁ]iiEﬂUiimLLazﬂgﬁuwﬁLﬁﬁl’s%}aﬂﬁUuaﬁ‘lﬂﬁmﬂL?ﬂENLLﬁ%ﬂ’J’]@JEQILUﬂZLﬁau
Physical properties of sound and vibration. Concepts and principles of
preventing and controlling noise pollution and vibration. Measuring equipment
and devices. Ethics and laws related to noise pollution and vibration.

funaznsUudewludu 3(3-0-6)
(Soil and Land Contamination)
Avdedunew: 516 200 ualiwiaindeuLaznIsINNTG } }
ssfUsznounavauTRvesiu asUulounavnisuuileuluiunainlidy
wilssalingvesdunndedlifiafiu mslvauaznisindeudrevesarsuuiouldin
fAu malulagnsiuyau
Composition and properties of soil. Contaminants and contaminated soil
and groundwater. Biogeochemistry of subsurface environment. Subsurface
flow and contaminant transport. Soil remediation technology.
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U;‘jﬁ'ﬁn'ﬁauuazn'ﬁﬂmﬁauiuau 1(0-3-0)
(Soil and Land Contamination Laboraytory)
JdsAuneu: *516 340 aularn1suudeulufu
*onalsounieniuld )
mMyneassfidenndestuiionilusiedes 516 340 Aunaznisuuouluiu
Experiments related to the contents in 516 340 Soil and Land
Contamination.

uaﬁwwmﬁmazmiﬂwqu 3(3-0-6)
(Water Pollution and Controls)
IsAunew: 516 270 dnrine1dwinaes }

wnasnLiia mmmLLa”maﬂiwumawaﬁwwﬁ'} LLU'JV]NLLawﬁéJﬂﬂ’]'ﬂUflTi
i’]amuu.a ﬂ’JUﬂNNﬁWHV]’NU'] ﬂ?’i@]ﬂﬁ]']ﬂ@ﬁ?’ﬂﬁ@ﬂﬂﬂdﬂ’ﬁ/ﬂﬂ? qumaawm
ﬂmmmammmﬂUﬂmmwuma mimmﬂﬂmmwu%‘wam%mummwwmqm
A10819N13U5e EJﬂGﬂ”UWlﬂIuIaEJﬁ sorauazmsitdendusldustloviioanth
LfﬁEJ ﬂ’]i@@ﬂLLUU“U“LJ‘W‘Ll%TLl ﬂ?iLa@ﬂi Uu NMMINIUAY ﬂ?i(ﬂi'ﬂ"ﬂﬁ@‘U LLau‘U’]i\‘iiﬂH’]
§°’°U°U§’J°U§’J§JLLﬁ”i”UUU’]UﬂU’]LaﬁJ n1suUaLay mimﬁmmmamqmamw LAY
Way JNN ﬂ'ﬁ‘U'TUﬂLLﬂ“’ﬂ’]iﬂ’]’i]ﬂﬂ?ﬂ(ﬂ”ﬂ@u QiiEﬂUiimLLa”ﬂ{]ﬂM’lﬁJ‘V]LﬂEJ’J“U?Nﬂ‘U
mimummawww’]qm

Sources, causes and impacts of water pollution. Principles and concepts
for prevention and control of water pollution. Water quality monitoring. Water
quality modeling and prediction for water pollution control. Examples of
cleaner technology and wastewater applications for the reduction of
wastewater. Basic design and system selection. Operation control and
maintenance of collection and wastewater treatment systems. Physical,
chemical and biological treatments and disposal of wastewater. Sludge
treatment and disposal. Ethics and laws related to water pollution control.

nsnsziaunwiwazinge 4(2-6-4)
(Water and Wastewater Quality Analysis)
Andediuniou : 513 231 1aiAswi
516 200 mawwwaumaamm N159ANTT y

LV]ﬂUﬂﬂ?iLﬂUGI'JaEI’NU’WLLau‘LﬂLﬁﬂ fﬂi?Lﬂiﬁuﬁﬁﬂ&m’WWU’Wl’Nﬂ”}ﬁIﬂWW LAl LLau
mm‘w mimwmmumwlumiaLﬂi%‘w miaLﬂi%‘wmLwamiﬂ’mﬂmwumumm
waztide msmuma*&mmmﬂaum NTUATIZY LLaumS‘USuLuuwaﬂmmmmmm

umiﬁﬂmuaﬂamum

Sampling techniques for water and wastewater. Physical, chemical and
biological methods for water quality analysis. Quality control of analysis.
Water analysis for control of water and wastewater treatment system. Field
sampling, analysis and quality assessment of water resources.

Field trips required.
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21%uNIBRAZANNUABANY 3(2-2-5)
(Occupational Health and Safety)
’rmmmﬂau 516 200 UaNWEWINADULAZAITINNTT

ﬂ'J’]EJ'iWU%’]UV]NﬂWU@’]‘U’J@UWJJEJLLa‘“ﬂ’J’]?,JIJaE]ﬂﬂEJ LLﬁ”E]U’]iJEJﬂQLL’JG]ﬁ@EJ ﬂsUﬂ']W
EU@QUﬂﬂaVlﬁlIWUﬁﬂUﬁﬂLL’J@ﬁ@iﬂu%ﬁﬂWUUiuﬂ@Uﬂ’ﬁ ﬂQVilIWEJLLaJU@UQﬂU NHINYINN
@@ﬁ?%ﬂiillLLﬁuﬂ’ﬂll‘Ua@@ﬂEJI‘L!EﬁO'TL!‘Uiuﬂ@Uﬂ'ﬁ ﬂ?i"ﬂ?LLUﬂ%‘UWU@ﬂiﬁ%Lﬂﬂ%’mfﬂﬁ
191U ﬂ?LﬁGWWl’]I%Lﬂ@I'ﬁﬂ TAgLty Hafien1901NIe Wae WE89 AINSOU Waznle
ﬂ’J’]@JLﬂiEJﬂLu@ﬂ%’]ﬂﬁﬂ’]Wﬂ’liVI’N’m ﬂ’]ﬁEJFi’]’d(?ﬁLLﬁ”?JG]’JV]EJ']QG]ﬁ'MﬂﬁSlI MINTIAAARL
mqm%aamﬂﬂé’muaﬁwwmmﬂ L L8 mm%fau LAZUaaNTNINeINIA N1TIN
waznsUsyilumsgumanignanisy waluladmMImuALLATdUAAnS gREMNT Ty
MsUgumeTUal sy MSTAVIUALRNIAN NMSAUAN WasnsTeumnanay

finsfnwiuenaniud

Fundamental of occupational health and safety, and environmental
health. Personal health related to workplace environment. Laws and
regulations. General concept of toxicology and safety in industry sector.
Classification of occupational diseases. Causes of diseases with emphasis on
air pollution and work-related stress. Ergonomics and industrial psychology.
Occupational health monitoring in aspect of light, noise, heat, and air
pollutants. Measurement and evaluation in industrial hygiene. Control
technology and industrial hygiene. First aid. Emergency planning, emergency
control and emergency exercise.

Field trips required.

msUszifiunansenudauandon 3(3-0-6)
(Environmental Impact Assessment)
Jaruneu: 516 200 uaﬂwﬁumé’ama ¥N13IANIT

AITYIUTTUIVITN mmu,a ANUNUIBVDINITUTLLUUNANTE mumu,maau
mmsmm"LUGuaamiﬂiumumammumLL’maau [AEANZEMLEYA ﬂaiuLUﬁlUﬂ’liUiuLNuNa
ﬂi%VlUﬁQLL’J@ﬁBiHJENl‘VlEJ ’Jﬁﬂ’]iﬂﬂ‘iﬁﬂ LaEN139NYINI189UNSUTELIIUNANTENY
Aunndounazaunm mMImmuaveuls MIUssiiu uaglineiludAananseny
Aawindou inauaisinuaninsnislesiu uily wazfinaunsisdeunansenu
dauanden msflduamyury Msufiiaumnsnistestu wily uagianiu
ATIAEDUNANTENUAINGDY kazn1sUseidunan1sniulasanIsmuseaIuns
UsglIUNANTENUAIABULAT YA

Ethics. Background and connotation of Environmental Impact
Assessment (EIA). General criteria of EIA. EIA laws and regulations of Thailand.
Methods of environmental and health impact study and report preparation.
Scoping, assessment and evaluation of environmental impact. Criteria of
environmental mitigation and monitoring measures. Public participation.
Performance of environmental mitigation and monitoring measures. Post
environmental and health impact statement evaluation.
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waluladazanauaznisdnnisaaiadoy 3(3-0-6)
(Cleaner Technology and Environmental Management)
Ipdaunew: 516 200 uafiudauIndouwarnsIanis

AUAAUIAATTUALNA Y wurAnvenaluladazenn n1sUsziuNIg
mwﬁmam miﬂiwﬂmLLaumimmﬂiumuLmﬂiuiaaaumm mm%m‘luﬂ%uu%
LﬂEJ’J‘?JFNﬂ‘U’i U‘UﬂTﬁ‘\]ﬂﬂTﬁﬂﬂLL’maaN nauHIgLasng) e LUEJ‘UV]'N?NLL’J@aE]lI
NANE

finsfinwiuenaniud

Materials and energy balance. Concepts of cleaner technology.
Economic evaluation. Applications and audit of cleaner technology. Up-to-
date standards associated with environmental management system.
Environmental laws and regulations. Case studies.

Field trips required.

n13UsEluInINTTIN 3(3-0-6)
(Life Cycle Assessment)
Jpfafutou: 516 200 uafivdsnndeuuaynIsdnnis

N5AALUUININITIN NT9UITN15999n15U 52 UTINTFINAIULINTFIU
loteale n1sAmuadIvNIBLazYaULYN N1TALATIEATYTTIBAIT NITIATIEN
HANTENU Nswlanuminy n1susegndn1suselindninstiadmsundniueivie
U3n15 alusunsunmsusediuingdnstiiauazgiudoua nsalfine

finnsAnunuenaniud

Life Cycle Thinking. Life Cycle Assessment (LCA) methodology framework
according to ISO standards. Goal and scope definition. Inventory analysis.
Impact assessment. Interpretation. Applications of LCA for products or services.
LCA software package and database. Case studies.

Field trips required.

Rwingrdwndon 3(3-0-6)
(Environmental Toxicology)
Fdaduniou: 516 200 uafivAwIndennarnsdanis
516 270 Saeinedaundey
asailudanndouiifeitestuguamuarssuuiing vandedu uuda
wagdinsfinufivivendswinden nansznuvesasiiuseaszuLTINMN
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.
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TangUSanaiesluduandon 3(3-0-6)
(Trace Metals in the Environment)
pdafunew: 516 200 uafiudauIndouwarnsIanis

n1sdniun wndsnndauwazsviuvuvedlansysuiudeslufu iuay
p1mA Wuszmaaiiuazdadeiiaiuay nansenuveslavgdinutessoau dnd
uaeity AnsnasgiuvedaveUSuatioslufu tuazenne

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.

UftanslansyUsunauifesTudewinday 1(0-3-0)
(Trace Metals in the Environment Laboratory)
Aersdunew: * 516 421 TansUSinaiesludsnde
* 9ralsuunsaunule
msnaaesiaenndaiuiionilusedn 516 421 TansUSinaosludundey

Experiments related to the contents in 516 421 Trace Metals in the Environment.

nsAUANNANYINIEY ATAEuAz TIaY 3(3-0-6)

(Noise Pollution and Vibration Controls)

Agndadunew: 516 336 vaiwmadsiazanuduasiiion
wuudtassmadaaianimiisidesiunisamuausafivmadsaazaii

Fuasifiou nMsnsvTakaznsUssdfiudeawazanuduasiiou nsesnwuu nnsld

U waznsnsRaeuLAlugUnsaivieiriosiielunmsmunundsaaraduasiiion
Mathematical models related to noise pollution and vibration controls. Noise

and vibration measurements and evaluations. Design, usage and maintenance for

noise and vibration control equipment or devices.

msddatuazinge 3(3-0-6)
(Water and Wastewater Treatment)
Iw1UsAUABY: 516 350 mawwmumaumimmu
* 516 351 ﬂ'mLﬂﬁwymmmwumaumma
* gralseunseunula
Lmaqmmmauaﬂwmymwwuaqml,t,auml,aa novanekartalIAy SEUUYIe
LﬂSaQﬁU‘UWLLa“UaWﬂU’] mMs¥nsnsinisinavesin UjuRnsdleyrdanmaniegnin
ﬂi”U’JUﬂ’]iMU’JEJU’]U@VI’NLmJ warmenm-ipll Yaursduaslasiasauseynsadund
Tunstdmindeseiimedanm nszuiunswhedidamedanm msviaues
mammﬂmvﬂau n138ONUUY MIFBNTLUY HAEMIAIUANTEUY NSEANWsEULUIUR
1 wagszuuminge
finsAnenuonanud
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Sources and characteristics of water and wastewater. Laws and regulations.
Sewer system. Pump and sump. Flow measurement. Physical unit operations.
Chemical and physiochemical unit processes. Microorganisms and structure of
microbial in biological wastewater treatment. Biological unit processes. Sludge
treatment and disposal. Design, system selection and operation control. Case
Studies on water and wastewater treatment systems.

Field trips required.

nsthinduanldlviuaznisuiutanld 3(3-0-6)
(Water Reuse and Reclamation)
I1UsAUADY: 516 350 uawwwumaumsmmm
516 351 ﬂ’]i’)Lﬂi’]uﬁﬂﬂJﬂ’]WU’]LLﬁuU?LﬁEJ

ﬁ]ii&JWUiﬁﬂJLLa ﬂ{]ﬁll’]ﬁmLﬂEJ'J‘U@QﬂUﬂ'Wiﬂ’JUﬂZJEJaWMW’NU’] LLu’JﬂﬂLLa‘“
ﬁﬁﬂﬂ?iﬁ]ﬂﬂ’]iﬂ?ﬂ?ﬂaUmﬂmﬁﬂ wialuladazenainoanide ﬂ?i@@ﬂLLU‘U‘UH
Wu%’]ULLa“La@ﬂi"’UU AIAIUAN ﬂ’ﬁﬁ]i’l‘ﬂﬁa‘ULLﬂ“‘UWNiﬂ‘UWi“UUi’JUi’JMLLa‘“i”‘U‘U
U’]UﬂLW@ﬂiUﬁﬂWWU’]LﬁﬁJ ﬂ'ﬁuml,aaﬂaum%ﬂiviasuu

Ethics, laws and regulations for water pollution control. Concepts and
principles of water reuse and recycling. Clean technologies for wastewater
reduction. Basic design and selection system. Operation control, investigation
and maintenance of collection and wastewater reclamation systems.
Wastewater reuse and recycling.

3efARNIENIINeAansaanndon 2(2-0-4)
(Selected Topics in Environmental Science)
Gouly: TnemnuduseuveiniadyIng rmansasnden
Sosiiunaulanmaingemansandou
finsAneuonanui
Topics of current interest in environmental science.
Field trips required.

msﬂimﬁuwaniwuLLazﬂ'a'mL?iawiaqmmw 3(3-0-6)
(Health Risk and Impact Assessment)
Adaduniou: 516 390 nsUsedunansEnuInday

nguineiigatestunisuss Hunanssnuuay £AUAL AU A
aiJ‘W‘LlﬁﬂUﬂi”‘U’mﬂ'l'iﬂ'i”LiJuwaﬂ'i”WUﬂﬂLL’ma@iJ LMG]'i’]ﬂ']iU SEUIAINYT 1ATINTS
quﬂuﬂamam i‘dLLU‘UEU’eNﬁﬁWHf\]’mIﬂNﬂ’]i‘WGlJ‘Ll’] miﬂiumuwaﬂiuwmmy
mmmmmaammw msUssidumnudeduiweaden wuusiasafiAeades nis
Fanseaudes

Laws related to health risk and impact assessment. Relationship with
environmental impact assessment process. Nuisance. Epidemiology.
Development projects in risk groups. Forms of toxic substances from
development projects. Health risk and impact assessment. Risk assessment in
environment. Related Models. Risk management.
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duun 1(0-2-1)
(Seminar)
Fouly: TnsanuBusenvesnindvivemansdwindou
FuuurlutideiunaulamdnemansdunndenlagldSumuiiurouain
A1A3YN
Seminar on topics of current interest in environmental science by
consent of the department.

1A3997U43Y 3(1-6-2)
(Research Project)
Feuly: TneanudugenresneivInemansdainden
Weluhdeiuaulanainemansdwandon neldnisuuziiveseiass
TuAIAIYY N1T81UITAITIVYINYIANEATLAZUNAINATINITNIINYIANEAT
?qLLmé’amﬁLTJummé’mqw mim%‘auﬁaiugﬂqummé’mqmﬁamiﬁwLaua N9
Wilanisussensauideineimanifviauoduniundingy a3esssuuas
I55UsTAE MU IV mansasaden
Research on topics of interest in environmental science under the
supervision of departmental staff. Reading scientific research papers and
academic materials in environmental science published in English. Preparation
of presentation media in English. Attending lectures in scientific research

presented in English. Morals and ethics for environmental scientist.

n5EIN9Y 1 (laifounan 150 ¥2lu9)
(Practical Training)
Wouly: IneAUTULaNYRINIAIBIINGIFNEANSAILINA DY
a dyu I3 =l
FUANALIU S U U
n1sfnUfuRnululssnu anduniegusuriesdunlasuanuiuyeuain
AR
Practical training in a factory, institute or local community by consent of

the department.

msﬁuﬁ?iuwmé’aua&iwé"ﬁu 3(3-0-6)

(Sustainable Environmental Remediation)

Feuley: Wneaudusenvesnaivine mansauinden
Ymnsvudeuludwandon waluladnistidn nsauwunisiuyd

Aflafanansznusiedanindon dany waziAswgiavsuiou nsdlAnw
Environmental contamination problems. Treatment technologies.

Remediation plans taking into consideration the impacts on the environment,

society and circular economy. Case studies.
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