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msasmzfouFoudiwinenn wasmsamadouSoulusnoiniegluvdngasidniuiussuin
uyIndsivaniiudu Weglunaiavesensdfuinveunsinuareyiivesanuiiindarin
i TnsannsadanAnuduedessaly
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T LIS A BT M i - o - ——
f Ardnauldnnsvsiesnisaaufng

Imprmrand 39 wazuinngsy

st

13 \lsffﬁ@'l‘Sm’il\’hMiaﬂﬂf{ad‘uﬂﬁ.ﬂﬁr@'el i
dorud 19 MU 2565
3, WRNGHS lnuszuy CHECO
3.1 NANGMIUATDIRTE
3.1.1 IUIUNUIBAATWAARANANERT lifdesndr 135 wusehia
3.1.2 lnssainandngns
1) wadsAnsmialy Laitiasnd 30 widawia
- NENENSTRURTlEY Laideanm 6  wilefia
- NEuEsEAERSWREUIZNaUNTS ladtiant 3 wihgia
- nauAsEA T UMSHRENS lshfpendn 13 wmheia
- nguaszwadiedveuarnaliodan  litewndn 5 wiheia
- NRNATEUVIAERS lihdeend 3 wiwein
2) nINITIANIE laitsund 99  wiqwin
2.1 Fruny 40 wuaehn
2.1.1 dniusumdnemanfuaradamans 25 wofn
2.1.2 Ty ringeanfianizinu 15 wihwefia
2.2 JriameUiay 47 wieha
2.3 Jwansiden lidesnan 12 wihefa
3) NUIAFINADNES laitaend 6  widnin
4) NUIRENIT Laitimenia 150 4l
3.1.3 5787391
(1) mnaduAneiialy laitpanda 30 wiawia
1.1 nguanszeyfliqy laitioan 6  wianie
01 175%xx flanssuwadng 1(0-2-1)

(Physical Education Activities)
wadlidndoniseusnlitesndt 5 wiaefin anmedvilumnedaninusialy
nauansregfiiay

1.2 nguassAansuiiiusznauns ladfasndn 3 wiasia
TandenSsulidesndt 3 whefa vinseivlumnnindnyiily
nauasEmMansWUszZNauns |

1.3 NgUENTENTEAUNSHDENS Liveendn 13 wwin
013550 AIWNBINGY 9--)
(Enelish)
Jwnwlng 3(--)
ansauwma/raniunes lddeend 1(--)
1.4 aguansenailioslneuasnadiadan  lddeundn 5 wiaghia
01999111  eamfusisusuAy 2(2-0-0)

(Knowledge of the Land)}
wavliidndenSeudnliieenin 3 vihein nTedvlumnaindnevialy
nauaszwalaslveuaswailialan
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1.5 nguEszUnTEAEnS ladtioand
TviandonSeulidasnin 3 wiheAsainsednlusaaig@dnemiy

NANATSYgUVSEAERS
(2) NIIAIVILANIE ludtfaendn
2.1 Aunu
211 3ﬂﬂﬁu§ﬂuwﬂﬁwmmam%nmxﬂoﬁmmﬁﬂ%

01403113

01403115

01403118

01417111

01417112

01419211

01419214

01420117

01420118

01424111

01424112

wilfiugu |

(Basic Chemistry 1)
g 1

(Basic Chemistry 1)
UiURnsLATug U

{Basic Chemistry Laboratory)
upaAdd |

(Calculus 1)

upaade i

(Calculus 11

WwITIMeWh

(General Microbiology)
aaﬁﬁmm‘ﬁugw AAUHURNTS
(Laboratory in Fundamental Microbiology)
WandiugIu |

(Basic Physics 1)

FHandfugu I

(Basic Physics 1)

UANTIVIEN

(Principles of Biology)
Al URns
(Laboratory in Biology)

2.1.2 Finenfansianizanuy

01402311

01402312

01403222

01403227

Taadl |

(Biochemistry )

URURNST Al |

(Laboratory in Biochemistry )
wiBun3d MauuREng
(Laboratory in Organic Chemistry)
iniiBunidiug

(Basic Organic Chemistry)

3

99
40
25

15

wulgia

U806

I LInte)

naeha

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(0-3-2)

T IVelinta]
2(2-0-4)

1(0-3-2)

1(0-3-2)

4(4-0-8)
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01403231  USuwAATeinaesd] 2(2-0-4)
(Chemical Quantitative Analysis)
01403232  UfUAMUIIAnTIsinaad 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
01422111 vwdnaba 3(3-0-6)
(Principles of Statistics)
2.2 A nawizueau 47  wuaehin
2.2.1 nguiugiumadaunday 9 et
01651311 pdlamsiuisgnmniaadeuuazn i ey 3(1-6-5)

(Environmental Sampling Techniques and Analysis)
01671211  AWOAZDLNGETIUG 3(3-0-6)
(Natural Environment) |
01671212  vaAnivermanidaundon 3(3-0-6)

(Principles of Environmental Science)

2.2.2 nduwaluladiauandon 18w
FpusaRvinnaduuagmnuay 12 wihein
01651261  vazyarasibosy 3(2-3-6)
(Introduction to Solid Waste)
01651362  1idpuasmsdnnsuafivniai 3(2-3-6)
(Wastewater and Water Pollution Management)
01651363  walwnN@INA 3(2-3-6)
(Air Pollution)
01651461  MIIMNTIAQUATVRLTIDUATIE 3(3-0-6)
(Hazardous Material and Waste Management)
3sumaluladfunndo 6 wiefn
01651361 miﬂmﬁvau'luﬁuu,azmﬁﬁuw“ 3(2-3-6)
(Soil Contamination and Remediation)
01651365  wialulaBnsviiadide 3(2-3-6)
(Wastewater Treatrnent Technology)
2.2.3 ngunsdansiaaadoudenagns 12 wiseia
01651631  misUszdiumnudesudannday 3(3-0-6)

(Environmental Risk Assessment)

01651451  MISIAMIILUUTLIALAEZNSWEINTTITUYR 3(3-0-6)
(Ecosystem and Natural Resource Management)

01671332  asfnwinanssnudaunndeu | 3(2-3-6)
{Environmental Impact Study}
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01671333  npuneuasAsesfiontsinnsdanadougitmunons 3(3-0-6)
Warnfidadu
(Laws and Environmental Management Tools for
Sustainable Developrnent Goals)

2.2.4 ngumMTIdeuazatesIy 8 Ve HE)

01651341  msieumeinenddniuasmaluladifwindou 1(1-0-2)
{Environmental Science and Technology Writing)

01651342 m‘ﬁLﬂi'nzﬁia;éaaﬁﬁéhu?ﬁmmé’an 3(3-0-6)
(Environmental Statistical Data Analysis)

01651497  &uan 1
(Seminar)

01651499  lassnineneansuazmaluladiiinioy 3
(Environmental Science and Technology Project)

2.3 ABLaniziasn Tsitiewnin 12 wiaehn

TmdonSaulddasnin 12 wdieds andatieseivnebul
2.3.1 nejuﬁmﬁ%mmuazm‘s%’ﬂmsw%’wmm

01401114  wgnwAEns 3(2-3-6)
(General Botany)

01423113 Anvinewihly 3(2-3-6)
(General Zoology)

01416311  waAn¥ugAans 3(3-0-6)
(Principles of Genetics)

01651312 mseTsiasuaiviunndon 3(2-3-6)
(Environmental Pollutant Analysis)

01651313 Ienmanimaiidunadon 3(3-0-6)
(Environmental Water Science)

01651351  mseusAvdwadey 3(3-0-6)
(Environmental Conservation)

01651352  fnaimeuarAwindaurisi 3(3-0-6)
(Coastal Ecology and Environment)

01651353  misdamswinviudensiiuiignsiy 3(3-0-6)
(Management of Invasive Non-indigenous Species)

01651452 A amsTanmawandounei 3(3-0-6)

(Aquatic Environmental Bioindicators)
01651453  msfsenuuasnagndgn sHuninenstinTmaneia 3(3-0-6)
{(Monitoring and Restoration Strategies of Marine

Biological Resources)



01651454

Lh

o = a v
msagumlasanimgiioniAnaanaey 3(3-0-6)
(Climate Change on Environment)

2.3.2 nguwaluladuaznsaaunuans

01651354

01651421

01651422

01651423

01651463

01651464

01651465

01651466

01651467

036574617

Fvinenfien1sianisawanda 3(3-0-6)
(Toxicology for Environmental Management)

wialulagslufa 3(3-0-6)
(Recycling Technotogy)

WAL 3(3-0-6)
{(Eco-energy)

gnfiviadanadon 3(3-0-6)
(Environmental Sanitation)
walulagdmivnmsavanuaisnieIne 3(3-0-6)
(Technologies for Air Pollution Control)
walulagmstipuagnsanmsvesyandey 3(3-0-6)
(Solid Waste Treatment Technology and Management)
yafiwmadsaazeuduasiiou © 3(3-0-6)
(Noise Pollution and Vibration}

msgesdateuaznTHUEMNEIA M 3(3-0-6)

(Biodegradation and Bioremediation)

ndnmsHuyALIndon 3(3-0-6)
(Principles of Environmental Remediation)

finendanadeud miuindssd i 3(3-0-6)
(Environmental Toxicology for Daily Life)

2.3.3 ndun1sdanisuaiiwisndeutasgaamn s

01651314

01651332

01651432

01651433

01651434

*Fnila Tl

Fwnadoudiowaznisinnis 3(3-0-6)
{(Urban Environment and Management)
msiassiglimanideiuiidmiunsinmsuai 3(3-0-6)
(Geospatial Analysis for Pollution Management)
1ASFIUMTIANTRLIAE DN 3(3-0-6)
(Environment Management Standard)
amnFanndeuiien1seaiauarssiaiide 3(3-0-6)
(Environmental Labels for Green Marketing and

Business)

A SufinveuTaennsaadmulaL A Ind BB 3(3-0-6)
Wawnagedad

(Corporate Social and Environmental Responsibility for

Sustainable Development)



01651435
01651436
01651437
01651438

03657431*

036574327

03657433*

03657434%

03657435%
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msdmmsgutayadudandon
(Environmental Database Management)
wuusaemineransaInden

(Modeling in Environmental Science)
aruaensiouargueansluaniuiivhay
(Workplace Safety and Hygiene)
isughavmuiioudmiussiandaii

(Circular Economy for Sustainable Business}
nsdansszuuRun Bt URNsAuLngIu 1ISO/IEC
17025

(Management of Quality System for Standard
Laboratory ISO/IEC 17025)

nsdamsededle wazauldldvesnisiamuanasgiu
ISO/IEC 17025

(Equipment Management and Validation of
Measurement for 1SO/IEC 17025)
ssuvaUaenieramiasU URNS

(Safety System for Laboratory)
mstamsmnsiediiaanuUasadeluianjifing
(Chemicals Management for Laboratory Safety)
mMIganLUUBIUATRNT MInTeninuavaauld
gounsaianduy

(Laboratory Desien, Awareness and Emergency

Response)

2.3.4 NFUATIVBUAZRIBETTU

01651496 Seaavemanenmansuasmaluladfaunndey
(Selected Topics in Environmental Science and
Technology)

01651498 Usymiieiy
(Special Problems)

03657390%  MISIAIBUATINWIBNENRIANE
(Co-operative Education Preparation)

03657490%  @nfiadny
(Co-operative Education}

(3) nuandvdansEs Tiitaandn 6

(4) wuEinaIu

guilalvy

laitiaendn 150

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-9)

3(3-0-9)

3(3-0-6)
3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

1(1-0-2)

WA
F7la14
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@UAUR 35 (651)  wmneds  awmriinedansuasmelulaiiwinday
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wnede  seeuiul

wvEuR 6
iR 7 fienumnedasolui
1 vl nauiniugiudunden
2 wineds  nauivinaluladdanadon
5 wnefl  naudvmsiansiundenidnagms
4 weds  nauivnsideuayadesssy
5 waneds  navindnAineuazn1en1snineIns
6 wineds  nguirimaluladuaznisauauuaiiv
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3.1.4 LAAGUEUNITISEU
3.1.4.1 A28 NUKNUNTSANEId S ULAe ldiEonissuannafne

oyl
un

ch

[ 2

=b

=u

01403113 1AAugIY |

01417111 unAaRAs |

01420117 #aAndAugu |

01424111 MaNTIIMEN

01424112 FAnenaaufusng

01999111 AIARTUNUNUAY
Fufine iy nauanszagitign
PRt

MANSANET 2

01403115 Lﬂu‘wumu Il

01403118 Ugumm'ﬁmwuﬁm

01417112 LLﬂaﬂan Il

01420118 Jﬁnawusm I

0117500 NANTIURAANY

01355xxx 3NN TIBINGY
Fu@nwialy Avnnwilne
37U

MANSANEIA 1 )
01403227 \AiluvEenugiu
01403222 ailduv3d aaufudng
01419211 qadAvenialy
01419214 9aFIIMeniiugiy MAURTANTS
01671212 wanInegrnaniduInaey
01651261 wsryaraoitiowruy
013550 W INNBINGY
Fndnwill nauanszenanswisisznaunis
57U

mMAnsAnENT 2
01403231 USuadesiesivnani
01403232 YfURnslSuaiieseimiaad
01671211 AWIRADUNIGTTUT
Agn@nu iy nNEuEEaYANAY
Sedneialy Svansaume/Asufiowme
Ffnuinly nauaszwadiedvenaznadiodan
Ivrdnunly nguasEauYSuAans
Fawiziden
53U

Fumhein (su.usTee-1u UURN -9 Anwinenued)

3(3-0-6)
3(3-0-6)
2(2-0-4)
3(3-0-6)
1(0-3-2)
2(2-0-9)

Pumhefin (WU UsIee-1u. UJURNT-vuAnwmenuLes)

3(3-0-6)
1(0-3-2)
3(3-0-6)
2(2-0-4)
-1)

Frurundaeie (BRUTTEe-ga UFTRNT-5U Anwidignus)

4(4-0-8)
1(0-3-2)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(2-3-6)
(- -)
3 - =)

.

Trnuniaeia(a.usTens-su U RN -1 Aneifigaues)

2(2-0-4)
2(0-6-3)
3(3-0-6)
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Ui 3 aramsAnend 1 Jumhein (Buussene-su UfUanT-sL fAnyimenines)
01402311 il | 2(2-0-4)
01402312 UJUAMINAL | 1(0-3-2)
01422111 wanadd 3(3-0-6)
01651362 tidauasmsdnnsuafisnan 3(2-3-6)
01651363 UaN®¥WI9DINA 3(2-3-6)
01671332 MIsANWHANT=AUAMINADY 3(2-3-6)
01651341 msdousinaraaiiasmalulaffunnden 1(1-0-2)
01651311 atiamsfiusegimdansdauasmsianet  3(1-6-5)
2 . 190 o)
Ui 3 aanishnundl 2 Fruaumiiein (vLussee-se. fiams-audnwensnule)
01651361 msvuidlevlufuuaynisiiu A 3(2-3-6)
01651365 wAlulaginstrdmine 3(2-3-6)
01671333 ngpunpuasiedesdionsianisdanadengiinang  3(3-0-6)
© psWRTgEy
01355x00¢  JY1NWIBINGY 3(- =)
Jrameiden 3(- -)
Jyndenias - -)
pipFT 18(- -
Ui a mensAnedl 1 Jrurumibein(@aussee-gn.Ufians-vu. Anwiemnue)
01651342 msieszideyaainsuAwndon 3(3-0-6)
01651451 NISIAAITILUVTNIALAZNSNEINTTITUER 3(3-0-6)
01651461 nsIANTIRQUATYELTLRUATIY 3(3-0-6)
01651431 msUssiumudvsruianadoy 3(3-0-6)
I uaenias Y
POty 15(- =)
Uit 4 aanisfnedl 2 Fnuniein (1.ussee-su UfuRns-ga Anyinioaie)
01651497 &uuun !
01651499 Tassrnivamansuasinaluladfuindsy 3
awiziden 6( - -

M 10(--)
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ar ' = o [ o = o =
3.1.4.2 AMBENUKNUNSANWIEmTUTAaNaanTouanafAnEn

Ui 1 mamsfnedl 1 Fuviaena (vusseng-9u.UfuRns-gu Anvimenue )
01403113 iATifug | 3(3-0-6)
01417111 unagsd | 3(3-0-6)
01420117 WaAndwugIy | 2(2-0-0)
01424111 wanTIIMe 3(3-0-6)
01424112 FVvennaUfuiants 1(0-3-2)
01999111 FaRSUsaLELAL 2(2-0-0)
Fundnevialy nguansvagtia 2~ -
U i8¢ =]
Ui 1 anamsfineni 2 Tuvdasin (1u.usses-s UURM ST AnwimenuLe )
01403115 Afifugm Il 3(3-0-6)
01403118 UfURnTaiALiugIU 1(0-3-2)
01417112 umagdd I 3(3-0-6)
01420118 WaAnddugw I 2(2-0-0)
0117500 NANTTUNARN ' 1(0-2-1)
0135500¢ JYINTWIBINGY 3(- -)
Fdne vy Jnamwilue 3 -
57U le(- -)
Ui 2 ananisAnundl 1 e (vu.usieg-ru U UuRm sy Anyimenuie)
01403227 \AilBuvidiugny 4(4-0-8)
01403222 wRduv3d nAUfURNTS 1(0-3-2)
01419211 Rairineily 3(3-0-6)
01419214 9aTIIMeIugIu MmeujiFEns 1(0-3-2)
01671212 winineneaniduandoy 3(3-0-6)
01651261 Ypzyanosilonu 3(2-3-6)
01355:0¢¢  3INTNDING Y 3(- -)
JuEnewhly nduansemansursiusznaunns 3= =)
571 21(- )
U 2 aransfnendi 2 ey UsIEng-1 U URn 5w AnwAlaaue )
01403231 USnadinsigvimaai 2(2-0-6)
01403232 U{URNITUSINaAeTIeiaell 2(0-6-3)
01671211 AWINFDUNHEITLNR 3(3-0-6)
Jundnu1naly nquanszagatiau 5= 4
FFnuialu Jmasauna/Aaufined =)
Jdnuialu nauanseradesinoussvaliadtan  3(- -)
Jdnuialu nquansequniomand 3(- -)
Tynaniziien 3(- -

39U 200- -)
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Truvideiia (BaLussene-su U§uRn - Anwimenie)

01402311 Fedl | 2(2-0-4)
01402312 UfjuRnmsTuadl | 1(0-3-2)
01422111 wanahn 3(3-0-6)
01651362 tidauasn1ssansuefivniah 3(2-3-6)
01651363 UANYNIDINF 3(2-3-6)
01671332 msAnwNansEnuindau 3(2-3-6)
01651341 msdsunidinendaniuasmaluladfuneday 1(1-0-2)
01651311 wmaAdiamafuiogundundouazninmel  3(1-6-5)
59U 19(- -)
Ui 3 manisinwii 2 FIunIein (u.ussene-suUfuRns-su Anvimeanuias)
01651361 msvuilaulufiuuaznisiuy 3(2-3-6)
01651365 weluladmaimide 3(2-3-6)
01671333 nguunewaziadadfionsianisdunndeugithmng  3(3-0-6)
TR U
013550 3 1NNWIDINGY 3(- -)
Jraniziden 3(--)
v ndenas 3(- -)
523 18(- -)
Ui 4 memsdnund 1 IuLein(L.UTTEe- Y UfURN s-ouAnwimenuie)
01651342 m'i’“;lmwzﬁfﬁ'ayjaaﬁﬁﬁm?{mmﬁau 3(3-0-6)
01651451 AMFAANTIITZUVTLARAZNINENNTTTILUIRA 3(3-0-6)
01651461 MIINNITIRGUaZYBUTEURTID 3(3-0-6)
01651431 msUssiiuaudsdnudannday 3(3-0-6)
01651497 &y 1
01651499 lassnuineemansuazmaluladfunndon 3
I UFoNES 3~ -
PieRY] 19(- -)
Ui 4 aamsanend 2 Tuhein (Gu.Ussne-su.UjiRns-su Anwsenuies)

03657490 @WAIAN®
974

fon Jon
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3.1.5 A19%U18T1T17
3.1.5.1 swiviiilusiaivivamangas

03657390%

03657431*

03657432%

ATLASBUATILUWS DUANNANW 102

(Cooperative Education Preparation)

WinMs Luafn waznssuunIsTasEvieine sudoutetiRuiiiiiuades
anuRuguLazvatiamIaiasnuatin anuiiuglunsuidinu nsdeas
uazaudduius  siRyadnatw  ssuvuimespuniwlugoiudsznaunts
walian1sulaus MSfsuT B9

Principles, concepts and processes of cooperative education. Related
rules and regulations. Basic knowledge and techniques in job application.
Basic knowledge and techniques in working. Communication and human
relations. Personality development. Quality management system in

workplace. Presentation techniques. Report writing.

MIIANTTEUUAMAWIBIUJURNIA LRSI Y ISO/IEC 17025 3(3-0-9)
{(Management of Quality System for Standard Laboratory ISO/IEC 17025 )

WUILUIATFITBINTIA T0ATVUATDITTUUAMAINNINTFIU ISO/IEC
17025 ToAMuUAR1UNIHEINT NTEVIUATT HALAITIANIT THUULDNAITHAENT
Favnenansluszuuamnn afanmamuasdunsuntsdniivay nsdanis
Lﬂ'%"adﬁanasmaaauné’uwmmmg’lu ISO/IEC 17025 midauiiieu Tavedsunay
LONANTETUALYE NTRIUANLDNETT msUsuiiuaandssdmdy ISO/EC 17025 n1s
avivdeumalu

SI units for measurement. Regulation of standard quality system
ISO/IEC: 17025. Reguiations of resource processes and management.
Document system and document preparation in quality system. Quality
manual and operation procedure. Instrumental management and traceability
for ISO/IEC 17025 standards. Calibration. Test method and supplementary
documents. Risk assessment for ISO/IEC 17025. Internal audit.

msdansiedesile wavanuldlfvesnsanuinasgu ISO/IEC 17025 3(3-0-9)
(Equipment Management and Validation of Measurement for ISO/IEC 17025}
Iideaiuulney 03657431

ar = P o 2y v
MsIANIsLATeERLINATEIY ISO/IEC 17025 anudAyvesnulglaves
F59n nsapunau Arulalaveds n1sUszduanuliuiveuainnisin nismuay

GRIBRIY

. Instrumental management for ISO/IEC 17025. Importance for method
validation. Traceability. Method validation. Evaluation of measurement

uncertainties. Quality control.

* g udmll



o

03657433*

03657434*

03657435%

03657461%
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sruuaulasaisvainsUuRng 3(3-0-6)
(Safety System for Laboratory)

vpwfiRnisuasade  deivuaiesujuinisauanulaendy  msnies
anuwsauAuauUaenfeiasUfuRnTs seuvlaadudmiunasljunRms
Uasads  nmsenszdumsujiinusuenuUseaderesujuanisidelulssme
Ine n3sifne

Safety laboratory. Safety standard laboratory regulations. Safety
preparation of laboratory. Prevention systems for safety laboratory.
Enhancement of safety praciice of research laboratory in Thailand (ESPReL).

Case studies.

nsdnnmsasaiiieanulaandgluneasyfuRns 3(3-0-6)
(Chemicals Management for Laboratory Safety)

asell  nseuANLAzIANS 'ixuua"'mﬂﬁm'\uﬂaamﬁwmﬁmﬂﬁﬁm31‘71'
Aeeafuansedl  mssuunUssmuazmsanamnasieiildussuuieiui
Tan nstiuinwatsied gunsailiosiuduanedivyaaadmivaisiall msdanis
Araall ansdmnnsmnudesninansiad

Chemicals, control and management. Safety management system for
chemical laboratory. Globally harmonized system of classification and
labeling of chemicals {GHS). Chemical storage. Personal protection equipment
(PPE) for chemicals. Chemical waste management. Risk management for

chermicals.

nseenluuRUf RS nsaszuinuazsauldaniunisalpniany 3(3-0-6)

(Laboratory Desiegn, Awareness and Emergency Response)

wanNAIEaNLUURBIU URNT gunsallesiudunsgluiesufUans
wmsguAuaenieeslfuRnis  Wewlflimeiiden msnsewlinuazaould
amunsaianidu nalAnw

Laboratory design principle. Laboratory protective equipment.
Laboratory safety standards. Green taboratory. Emergency response and

awareness. Case study.

Fvivendwndeudmiviinuszd 3(3-0-6)
(Environmental Toxicology for Daily Life)

vanmsfvinendannden ansivainsssurifuarnanashuawyed A
Wufivaaanda aulufivessafunid wunvedadunazeivizidmungvas
a1sfiv meaaurlufivluuyed wasdninaass msUssfiuanuidsama
FaundeuasnsIanISaNTRY ASEAN

* srianalv
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Principles of environmental toxicology. Natural and artificial toxicity.
Addict toxicity. Microorganism toxicity. Metabolism and target organs of
toxicants. Toxicity tests in human and anirnals. Environmental risk assessment
and management of toxicants. Case studies.
anfiafinw 6
(Co-operative Education)

nsuftinuludnsuswinnuiaesn awlassuilifueuninenaoniu
NNINNITIBUREEATTULEUD

On the job training as a temporary employee according to the assigned

project including report and presentation.

vratasiipy 3(2-3-6)
(Introduction to Solid Waste)

nsnefudn Msiniiu AstiusIusIy Msvuds arswusaninmemalulad
fifiuszansaw waznnsilinavvesyadesat1ignauanuae nsugianyuiou
NSUANT

Generation, storage, collection, transpori, effective transform
technologies and sanitary landfill, circular economy, case study.
wAlansAufMatmdnnedoularmMyinsed 3(1-6-5)
(Environmental Sampling Technigues and Analysis)

msdeniuiimsiinun mamdeyatunedeutowiu nmsAnvueuinagns
Iszuvasaumenglinians  NsINkKULAEN1TAIBEN mafiudadaie
Anwvnanienm el Lazdinm MSWSELLUUEBUNTN MTIATIEYRIEIN 11T
muswdon  mellensideoya  nTenuanmEwedenuiunidnn 8
ns@nwuenanIud

Site selection. Searching for environmental background data. Map study
and the use of geographic information system. Planning and sampling.
Collection of samples for physical, chemical and biclogical studies.
Questionnaire preparation. Sample analysis. Data collection. Data analysis.
Report of existing condition of the studied area. Field trip required.

mAnTsiasLaivianadoy 3(2-3-6)
(Environmental Pollutant Analysis)

nsdufegaedannden uasiuinwm walanslfindasiloifionts
Simziiensuafivludanndon

Environmental sampling and storage. Instrumental techniques for

environmental pollutant analysis.

* syeAvnlalumi
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FnenAEAR TN IEWInABY 3(3-0-6)

(Environmental Water Science)

fg%’ﬂiﬁmazamqamadfw Ussiamupmiwennath audivenil eutiunmng
duarnslivselenininenni anmumsaiuafivmah widviulauafv ez
NANTYU VENNSRRATUATIRARUWIENR wdnmsheseiautith msdansuas
muauammwﬁﬂmméaﬁﬂ ﬁmﬁ%’i’mmmwﬁmasm‘aﬂsztﬁuﬁmnmmaaLma’qﬁw
wusasmadnmans  msvssgndlfiuudiaemadinmaniiiennanised
ALATHL FIHUASUAYIUINMIRALIWAI MIIANTsNIneInstiuuy
ysanms amnokazanasguiAmdastuninensi nsdifnuuaghieidu
Usziaudngy

Hydrological cycle and water balance, types of water resource,
properties of water, water security and water resource utilization, water
pollution situation, pollution sources and impact, water resources monitoring,
principles of water property analysis, management and control of water
quality in-water body, water quality index and assessment of water body
condition, mathematical model, ap;ﬁlication of mathematical models to
predict water quality, planning and guidelines for water resource
development, integrated water resource management, legislations and
standards related to water resources, case studies and important related

topics.

Fawndaudlauarnsdanis 3(3-0-6)
(Urban Environment and Management)

mmiﬁaqﬁmﬁmﬁmﬁm nszviumsnataiuidasarnisiiulaveadiay
fineies Jgwudes auamdin nmsliuslowniiidu nseenuuy sl
wazA1TIANITIETD

Introduction to urbanity. Urbanization and urban growth. Urban ecology.
Urban problems. Quality of life. Land use. Urban design. Planing and

management.

nsheswsiglimaniideiuiidmiumsdansuaiiv 3(3-0-6)
(Geospatial Analysis for Pollution Management)

HFoyadeiud udnnmsveinsiuianszeging medszandlinsiudsvezing
lun1sivuanuuatie ndnnisvasszuvaTaumAndatans n1suseyndldseuy
ansauvAglimanilunisdanistayanuuaiy wasnsminu

Spatial data, principles of remote sensing, application of remote sensing

on poltution research, principles of geographic information system,
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application of geographic information system on pollution data management

and case studies.

MsEuUNIPINeEIansiasvialulad annaou 1(1-0-2)

(Environmental Science and Technology Writing)

]
= o

mMsfeasmainemans  Aeiuimeinemans  ngzlounddaluns
Foasmeineimans Fmadouundada uavdius 4 vesunanyideludu
TeneaniuazinaluladFaunndou

Scientific communication, scientific publication, essential rules in
scientific communication, methods for writing abstract and sections of
research article in environmental science and technology.
meeneideyaadsmaundoy 3(3-0-6)
(Environmental Statistical Data Analysis)

nsdusaegaluntsd@nwidswandeu msldlusunsunsufinneslunis
Anssviaifvasioyamneinudanndon mevadounaaia Mnsinninnnos
Fadu mavsudulaslunmsAneduianadey _

Sampling in environmental studies, using computer software for
statistical analysis of environmental data, statistical tests, linear regression,
curve fitting in environmental studies.
nseusndEunadey 3(3-0-6)
(Environmental Conservation)

sruvAanaden Uimsvesssuuiing vanmsmumseyinddaindon e
ANAUADATIUVAINNEIENINTINTW m'iiJ'szLﬁuﬁuﬁ'tﬁaﬂﬂi@q%ﬂéﬁaLL’;ﬂé’@& n13
audndszuuiing meaydng Anuvanualevnedinm nssusndiausTIunay
usanlan n1seudn¥dwandeuuasWauiagededu nmsiidwsswesssvivy
N139ANTSVBTALEN TSI NNTTRAILILAENTIOYSNE UNUIMTD989ANT lUNTBYsnNY
Aauandon nseyinvaunadousziulseinanazsaulan ulsuisuag ngyuned
Renfunsauing nsdfnvuazideiiuussiudhdy

Environmental system, ecosystem services, principle of environmental
conservation, threats to biodiversity, site assessment for environmental
conservation, ecosystem conservation, biodiversity conservation, culturat
conservation and world heritage, environmental conservation and sustainable
development, public participation, conflicts management between
development and conservation, role of organizations in environmental
conservation, environmental conservation at local and global levels,

conservation policy and laws, case studies and important topics.
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fneimeuasiunndeunetl 3(3-0-6)
(Coastal Ecology and Environment)

Jasudwndeumeiimeia dumivemeils wanmsawazveds ns
Sruunssuuiinareis niveinsuasddldinnetls foqnand windoumells
wsugAviitunasiioauinms vesszuuiinanel hvnensimuiideduuas
wnamssamsszuuinaeils nseianwuasidefidulsaduddn

Coastal environment factors, coastal ecology, maritime zone,
classification of coastal ecosystems, coastal resources and organisms, threats
to coastal environment, blue economy and coastal ecosystems services,
sustainable development goals and coastal ecosystem management

guidelines. Case studies and important issues.

nsdansufinfudaneduiignu 3(3-0-6)
(Management of Invasive Non-indigenous Species)

Usefamsgnsumesinuazdng Yywiludssmelng nanssnumsdanandon
Fimuuaziasugha nquiuasaunfnvesnisgna Jadeiidwmanonissnsiu nns
AuAuLasIanIsaaedsnianenn el uardiniw uuannannsiiideaunts
sn51u MsUssdiuanudsiumsinin npneseiuAuayeydyyseving
Uszina nIfifnyn

History of invasion of plants and animals. Problems in Thailand. Impacts
on environment society and economy. Theory and concept of invasion.
factors of invasion. Control and management by physical. chemical and
biological methods. Research guideline in invasion. Risk assessment of

invasion. National laws and international conventions. Case studies.

Avinenfienisdanisiunadey 3(3-0-6)
(Toxicology for Environmental Management)

wannsvesiving i ardeaivuyvduazdanndar undeiuida nns
n3zemvasansivluamudinans nsduda audufviasnansenusouywe
wardwandey nszuaumsiiinnendansivdigsiemnis mswisulas
Tassadravasasie anudufivilddunzdeeisizuazanudufivioss vy
a¥pglusiime msnagauanuluiy Avineudanguuie nsUszifiuanadss
wazN1sIANsANTRY Msdszdivnaznsinnisnssududa mideasiuuazanaay
1Hufie nsdlAnen

Principles of toxicology related to humans and environment, origin,
distribution of toxic substances into medias, route of exposure, toxicity and
its effects on humans and environment, disposition of toxicants,
biotransformation of xenobiotics, non-organ-directed toxicity and organ

toxicity, toxicity tests, regulatory toxicology, toxicology risk analysis and risk
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management of toxicant, toxicology exposure assessment and management,

Toxicity prevention and reduction. Case studies.

msﬂmﬁauluﬁuuazmiﬁmg 3(2-3-6)
(Soil Contamination and Remediation)
FefiseaSeuinnou 01403222 ielSuunsaufiy
amﬁ’nwwswasﬁuu&saﬁﬂmﬁau mMswlsduresasUuiiousenineinaia
RN wqﬁnﬁuLe,azmﬂﬂ?fauﬁ'wm‘iﬂmﬁauluﬁu m'ﬁfuﬁﬁuﬂmﬁauma
AW LAE uaz T1Aw
Characteristics of soil and contaminants. Contaminant partitioning among
soil phases. Behavior and transport of contaminants in soil. Physical, chemical,
and biological remediation of contaminated soil.
thidnazmsdansuafivnni 3(2-3-6)
(Wastewater and Water Pollution Management}
%ﬁﬁaﬂﬁﬂumdau 01403232 ﬁaﬁ'auw%’amﬁu
ng‘wmamﬂUaﬂuaanuuawuwwm wdsinin Ussinnuasinuassainde
pansEUTaTiEs mauieginiuds nTIRTINInR Y wmmawﬂuwawgw ASLas
Ay nstasiuaRenah ﬂﬂ‘iﬁﬂu%ﬁ&ﬂﬂﬂ’]ﬂ@ﬂﬂ’]ﬁﬂiih
Laws and regulations associated with water pollution. Sources. Types
and characteristics of wastewater. |Impacts of wastewater. Wastewater
sampling. Laboratory and field analyses of wastewater. Water pollution
prevention. Wastewater reduction in industrial sectors.

UaRunI9eINIA 3(2-3-6)
(Air Pollution)
Jeriigeadeunneu 01403222 wiadeundeuiu

Ltma'aﬁ%ﬁmamaﬁ‘uwﬂammﬁ YSELAVUDENT  YaRUNNBNNIA  HanTEny
PR INARBUY Y waziandey :ivuumﬂmmmmaaumwwwmmﬂ
NNIAIUANLAREN BN fimsAnwuenaniui

Sources of air pollution. Types of air pollutants. Impacts of air pollution
on human and environment. Air monitoring systems. Air pollution control.
Field trip required.
weluladmstimings 3(2-3-6)
(Wastewater Treatment Technology)
Sgfieuiounitou 01651362

neldUselorianin sruusiunudnde nssurunisUitadidenis
nenm il wed-nnemw wardinm nsthiauasidassnouadaad nseiuns
wazmsthgsinessuutiimide Smsdnwiuenanui

Water utilization, wastewater collection system, physical, chemical,

physico-chemical and biological wastewater treatment. processes, sludge
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treatment and disposal, process operation and maintenance of wastewater

treatment systems. Field trip required.

waluladslada 3(3-0-6)
(Recycling Technology)

auddguennaluladiludalunudlatygmdanedan nguunouay
nszvIumMTianTs msvssgndldudnaueriuassnlenduiorsugAavyuiou
wialuladiludalunisdanisvesyadasyusy Tagwdeldniinmsinuasuasian
afiunid nszuiuntsdanisvesdsuvuysanmslumaaiiounasgaamnysy
winltdyuasiianislusuinnveavalulagilefia nsddnw

Importance of recycling technology for solving environmental problems,
taws and management processes, applying 3Rs and upcycling for circular
economy, recycling technology for managing municipal solid waste agricultural
residue and inorganic material, integrated waste management processes in
household and industrial sectors, future trends and directions for recycling

technolosy, case studies.

WAIIULTALA 3(3-0-6)
(Eco-energy)

wiAlWlaBNTHEALAZN TTANITRE LML BULBENTINUNIUGRN WY
waroind wisan ndsuumangms wdsnuay wdsenddinw Woumdedanm
BTN Fana NIAne

Technology for production and management of renewable and
alternative energy. Solar energy. Hydropower. Ocean energy. Wind energy.
Geothermal energy. Biofuel, Biogas. Biomass. Case studies.

anAvadannday 3(3-0-6)
(Environmental Sanitation)

pdnnsnanIAIad windey dwindeuuazanuduiusdeguaiwues
Uy mi?‘]’mmsf{sﬂ;‘jqa Yzyaray uazenIAuL T oy MIEUINUIEOIMT M5
muaunmEthlsa IMemssyuin mMsquiviafinneidorasaniulsenounis
MSATUANIRSIANEYNaELLAdeY

Principles of environmental sanitation. Environment and relation to
human health. Sewage excreta. Municipal waste and polluted air
management. Food sanitation. Vectors control. Epidemiology. Housing and

work place sanitation. Control of environmental nuisance.

msUszdivamudssiudanaden 3(3-0-6)
(Environmental Risk Assessment)

fipmarudss nsaunsusadiuaides nmsseyAusunsie MsUsuliuns
duifa msUszdiunanssnu mssauunauies n1sUseiivamuliuiuey an
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\EsesiuAnndaranmsiaun mudswssasiaiivasiuiivudey msdams
audesudaanden nsdamsaudsdasgusudugiu ulsuenudss
WagITRET NIGIANYT

Definitions of risk. Risk assessment framework. Hazard identification.
Exposure assessment. Effect assessment. Risk characterization. Uncertainty
assessrment. Risks to environment from development. Risks associated with
chemicals and contaminated sites. Environmental risk management.
Community-based risk management. Risk policy and communication. Case

studies.

mmgmmsf}’ﬂﬂ’ligauﬁmﬁw 3(3-0-6)
{(Environmental Management Standard)

asumudanadonisdy Wlevieianadon myraunudwindou n13
‘Ssuﬁ‘amﬁuﬁmﬁ'mmé’am ﬁgﬂmﬁmmzﬁaﬁaﬁu’gu 9 nMsdssiiiudeee AR
Tanussasduazitmane nisdluoR nsesnaey msvsadiunelu nunu
n159an13 MadszvangUsaduneuen nsdidinw

initial environmental review. Environmental policy. Environmentat
planning. identification of environmental aspects. lLegal and other
reguirements. Evaluation of significant, objective and tareet setting.
tmplementation and operation. Checking. Internal auditing. Management

review. External auditing. Case studies.

aandaindeuiensnainuazgsiadiie 3(3-0-6)
(Environmental Labels for Green Marketing and Business)

wunliunsmaalunsuansdoyaianadenvosndndus ndnnsuazyssinam
aandandeudndwnuuinsgiuaina leieals 14025 dofmunnasiSufuR
el iaenademudaimuaremandunndoulsaani 1 aandaunndaufiingg
finrsaunmansynudedawindeulnenaonindnsiin Ussanil 2 aandanndeud
msuansfeyafonues wazUssanil 3 emnfwindeuiishedimsusediuining
0 Frodnamndaindouussaangidulazasema nagninisadiauy
sudpEedsiu nagndmeRNARfuTes By aanfuedoudmiunisnain
wavgInadden niglfing

Marketing trends for environmental product declaration. Principle and
type of environmental labelling according to the international standard ISO
14025. Criteria and compliance method to meet the requirements of
environmental label type 1 life cycle-based environmental label.
Environmental label type 2 self-declaration environmental label.
Environmental label type 3 life cycle assessment-based environmental label.

Examples of different environmental labels in Thailand and overseas.
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Sustainable  branding  strategies. Product sustainability —strategies.

Environmental labeling for green marketing and business. Case studies.

audufintauTeinsiediruuardanademitonswannegnadeu  3(3-0-6)
(Corporate Sociat and Environmental Responsibility for Sustainable
Development)

wu2ARALSUARTIUA P IANTBIDANT WIRTFIUNTULTINUIINIBAIIN
Suiinveudediruvasiussneunisgrainisy suidiauuaguinsgiuanadneag
ausUfnveusadeauYedadnng MIlATsLaznssansy fduladude
wann1sddyvesmsiLiugsiof Sulinreus edvay natanuasnITUsziiiusa
TnsamsAsuiinvausediay nsilouseilasanisaiuiiaveudedsay unieu
PnnsaAneludsemvAtazasUsEne

Concepts of corporate social responsibility(CSR). CSR-Department of
Industrial work standards. iinternational principles and standards on CSR.
Stakeholder analysis and managerment. Essential principles of CSR. CSR report
writing. Development and evaluation of CSR projects. Lessons learnt from

national and international case studies.

sdnnsgIudeyaiuAannden 3(3-0-6)
(Environmental Database Management)

msﬁau‘lﬂiamﬁmfwf’evumu n1sdaulusunsudmsunIsIAnITUBY auay
oy N1sUNEUTBYA m‘mLﬂ‘i’lvwmauam‘alauﬂim\lamﬂ mﬁmmi
aﬂwauamﬂlau*ﬂsaﬂwaua miﬂ”mﬂuna‘i‘dumaﬂﬂ msmmwamamwmm
mimﬂaawummamm‘lﬂmamsﬂmau

Basic programming, programming for data management and database,
data presentation, data analysis with a statistical library, database
management with database library, version control with Gits, spatial data

management, make reproducible report markdown.

LUUSaeingnaansauandon 3(3-0-6)
(Modeling in Environmental Science)

Luusast Mstassdnumsailuguinemaniuasinaluladiuanden
sudouinifaiaar mssasawvuiugy Jyguszivgludnineimansuas
waluladawndoy

Models, simulations in environmental science and technology,
numerical method stochastic modeiling, artificial intelligence in environmental

science and technology.
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rruaansouazaumansluanuiivinny 3(3-0-6)
(Workplace Safety and Hysiene)
anmmundaulugauivieuuazgnineefUusenauandu Sunsienig
e Fanm el smensans TsauasgURmaInMsYiiey qumans
gaEmnTIN Avivet malssiiuanudssiuaeamuazaiuasade walulad
uaznsUTITAasads msmuaudaidy mesvuiseinialuaauiiinay
N13318NURASATEDVAIUBUALYR “ﬂ'ar?mumazﬂgwmaﬁlﬁ‘m"ﬁ’mﬁ"umm
Vaoadalumsia msnwuenaanui
Working environment and occupational health, physical, biological, and
chemical hazards as well as ergonomics, occupational diseases and accidents,
industrial hygiene, toxicology, health and safety risk assessment, safety
technology and management, fire protection, industsial ventilation, accident

report and investigation, safety regulation and laws. Field trip required.

Lﬂiwgﬁﬁma{uL‘iauﬁmé’uqsﬁqﬁﬁ"aﬁu 3(3-0-6)
(Circular Economy for Sustainable Business) A

wannsvaaATYgianyIsy Ll fURmsvgiayuioy ssuuilig
wisugianyuiiou luaagiiuasygiavyudsy aanudaiuy Uiy aain
Aewndeuvananiuemuiouy midflugsiadsysiavyuiousdradugusssy
AN

Principle of circular economy, circular economy practices, circular
economy ecosystems, circular business model, circular product label,
ecolabels for circular products, application of circular economy for

sustainable business, case studies.

NN T92UUTNALATNINEINISTIUTA 3(3-0-6)
(Ecosystem and Natural Resource Management)

WANNITIANITUATAITINUNUTSUUTLIALAENINEINTSTINMA  HoAnAuuaE
e ened awnden muddumedwnnden nMsuimsuasn1susadiufiag
UENN5995EUUnA 1asaulen1sdanisAwIndauunasnsweInssIsuYIA N3
\Rendomedauuarnsiidinimesersy mydamssyuuiiaameun 13n
wazmeilavza uIamaLLasngﬁmaﬁLﬁm%’m AISUSSHaNTMUNNEAuIAA DAY
n1sUsusveEe M13IRnIsTsuUiinALasnINaINTETSNTIATIAUTIAUAY
YW NILFANEN

Principles of ecosystem and natural resources management and
planning. Environmental threats and challenges. Environmental sustainability.
Ecosystem services and valuation. Environmental and natural resource
management tools. Social involvement and public participation. Terrestrial,

freshwater, coastal and ecosystem management. Policy, laws and regulations.
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Environmental mitigation and human adaptation. Ecosystem and natural

resource management at national and international levels. Case studies.

e ndauandeumii 3(3-0-6)
(Aquatic Environmental Bioindicators)

ﬂ'Jmmﬂmmaammwﬂmmaqm ﬂmm‘wm wafwmah LLU’JFITJ"IMF’IG]LH‘EJ'JHU
713 Yamadanin Fuild Sannsdanin mimwaa'tmmmwaal,nﬂaazjmam
ﬂ'ﬁzmm’uaammiﬁwumﬂ“ﬂumiﬂ‘i”muﬂmm‘wm uwasnmeuNT aninuiau
susuUTISe wanh Uan fiwh nedifine

Importance of aquatic organisms. Water quality. Water pollution
Concept of biological indicators. Biological indices. Aquatic environment
quality monitoring. Types of organisms used for water quality assessment.
Phytoplankton. Benthic invertebrates. True worms. Aquatic insects. Fish.

Aguatic macrophytes. Case studies.

mw‘ﬁﬂmuLga::ﬂaq‘mﬁ'mi%mﬂ'ﬂ%’wenﬂi%amwmawst,a 3(3-0-6)
(Monitoring and Restoration Strategies of Marine Biological Resources)

ﬂasmémiﬁmmyﬁm%’w%'wmm%’m'wm’mmma nsideniinisdnsied
LAY ﬂaawﬁmiwqumumwmﬂs%mwwmw“m ﬂ'mmﬁ“mauamﬂmi
AARIUNA UiVLmu‘Uam’mmanamwa’lﬂ'i'mmwmw"m nsdifinwn wavated
Hulseifudnfny

Monitoring strategies for marine biological resources. Selection of
appropriated survey techniques. Restoration strategies for marine biological
resources. Monitoring data analysis. Threats to marine biological resources.

Case studies and important issues.

ﬂ'rit,ﬂﬁuuLL‘Llaqaquﬁmmﬁdaﬁaané’au 3(3-0-6)
(Climate Change on Environment)
Frsamuesmstasunasanmaiennia anmmwmﬁmmmﬂ%uuﬂm
anmniienia nansznuzasnsiUdsunlasanmpiionmeaneszuuiinamiaun
sruuinmings szuvinawei miuduamems uay a'ﬂmwmaduuwﬁ A3
mmmimn’mﬂaammaqamwnmmmﬁ msU3vmummaau1mﬂamsmaUuuﬂaq
amwpienna WM NS UTTIRBNSENUKAZAITUTUM uiamaumauammm
{uszRumAuazuIuwIR naAN
Definition of climate change. Causes of climate change. Climate change
impact on terrestrial, freshwater, coastal ecosystem, food security and human
health. Climate change prediction. Climate change vulnerability assessment.
Mitigation and adaptation. National and international policy. Law and

convention. Case studies.
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i Tinguazveudedunse 3(3-0-6)
(Hazarclous Material and Waste Management)

AsT LN Snuasawy MU Tquasteadedunsie ngvane undies
uazngdataiuiiieatas mmuiuity Fmwssvesdodunssluduwindanuay
nanTny MsdansTguasvendesunsis dn1sfnyuenaniui

Classification. Characteristics. Identification of hazardous materials and
wastes. Rrelevant laws, legislation and regulations. Toxicity. Fates of
hazardous wastes in the environment and their impacts. Hazardous material

and waste management. Field trip required.

walulagdmiunsnruauuaium e NI 3(3-0-6)
(Technologies for Air Potlution Control)
Fndidouduumnneu 01651363

ANANYUNUDIE UAYIRWALAY NTAAMIUATIVEDUNAN BN1IDINA
waluladinsmuauduavestardte madenld waluladniseiuguuaivnig
amATEaY nAy mimaﬁmasmdﬂaEmsm‘uaunﬁu RUUIaRIatiun
2N TTUYTEUIEDINIA

Characteristics of particles and gases. Air pollution monitoring. Particles
and gaseous pollution control technologies. Selection of appropriated air
pollution control technologies. Odor. Odor measurement and control
technologies. Air pollution modeling, air ventilation systems.
welulagnsdauarnisianisueyyacos 3(3-0-6)
(Solid Waste Treatment Technology and Management)
Jyiidesdeunney 01651261

wilnvassvyaron wansenusiedlIndon madamsvesyadaniunaaiiin
waluladnislduszloviossyados n1aivAuLaRY MIRARUNANTENUAD
faundey mulasanasiogunw ndifinw

Type of solid waste. Impacts to environment. Solid waste management
at source. Solid waste utilization technology. Pollution control. Environmental

impact monitoring. Health safety. Case studies.

vaRwnudsmaseuduaniou 3(3-0-6)
(Noise Pollution and Vibration)

Jouuazaudnsuzasadss adudss npuunsuasinsguiiieadesiu
vafiunadsauazmuduaziiou aaunseldayduremsfivmadesuazns
Fuaziiiou wnasilinuaznansznuveaRwnFLazAAuazTiou Apsle
uazata nanTeindeuazauduasifion Msmuastafivmadsiuaznisan
auduandion nstiAnu

Definition and properties of noise. Sound wave. Laws and standards in

noise pocllution and vibration. Present situation of noise pollution and
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vibration. Sources and effects of noise pollution and vibration. Instruments
and techniques of noise and vibration. Control of noise pollution and

vibration mitigation. Case studies.

nstasameuarmMsHuyneiinm 3(3-0-6)
(Biodegradation and Bioremediation)

nsdedats namuANaIINaRvBuniduuusssualayduvss imalulad
miﬁmjwm%'amwe?m%’uﬁuuazﬂ;ﬂﬁﬁuﬁﬂuLﬁau mssiaaamau,asmﬁﬂvmgm k’
Finmvasansdunidandn malszgndivaiiaiBenluags

Microblial degradation and control of conventional organic pollutants.
Bioremediation technologies for contaminated soil and groundwater.
Biodegradation and bioremediation of persistent organic compounds.

applications of molecular techniques.

wa"nmﬁw@%mmé’am 3(2-0-6)
(Principles of Environmental Remediation)

nstudouludusaniléfu msusaiuazasuwdssiufiuivuilon ans
panuuumsHuAnden mefiudandanudaeisnemen i uazdinm
msstulneiia nsdsadudszAninmeenisiumiuandon nsddnwm

Contamination in soil and groundwater. Assessment and classification of
contaminated land. Environmental remediation design, Environmental
remediations by  physical, chemical '~ and biological ~ methods.
Phytoremediation. Environmental remediation efficiency assessment. Case

studies.

Faanmemainemaniuaznaluladdaindou 3(3-0-6)
(Selected Topic in Environmental Science and Technology)
Witedeiraulanaineimansuazinaluladdnndensefuuiyns
shdodnziimadsluludazaamsinm
Selected topics in environmental science and technology at the
bachelor’s degree level. Topics are subjected to change each semester.

Fuuun : i
(Seminar)
nsidusnazai Usiewais seniuraulanieinenmanduazinalulad
Fanndeulusziut3ynyas
Presentation and discussion on current interesting topics in
environmental science and technology at the bachelor’s degree level. Topics

subjected to chanee each semester
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01651498 dymiiay

1-3
(Special Problems)

msfinwAuaImIngmaasuasimaluladfanandonssaudiaginsuas
Bavssadsuiuneny

Study and research in environmental science and technology at the
bachelor’s degree level and complie into a written report.

01651499  Tasanuwdngrmansuasnaluladdawinday

(Environmental Science and Technology Project)

n13f nwAuailassauluided aulad1uinendansuazivalulad
AundausyAuUSaAT LavsausEATIUTIe

Study and research project on interesting topic in environmental science

and technology at bachelor’s degree level and compile into a written report.



39

=) d af = e
3452 S’]Ei’)‘ij'mLﬁu‘iﬂaTﬁ"maﬂﬁaﬁﬂﬂi

01401114

01402311
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01403113

WONUANERNS 3(2-3-6)
{General Botany)

Anudtaluiisadudugiuinet meinmainet a3siner duainginis
winangduazIiauintg msliusslovdanie

General principles of plant morphology. Anatomy Physiology. Ecology.

Classification and evolution. Uses of plants.

Fuad | 2(2-0-4)
{(Biochemistry 1)
Jeiidpudeunnou 01403227 w3a 01403223 wiessuniouiiv
waduarRUssneurewas lassadrsasninfivenilunssuaunismag
Fuailuradarsaranstives laseade audd wiriveseilulawsm TWsfu nam
thmagn ave ouled uaslaeulyd waznmsuszand
Cells and cell components. Structure and functions of water in cellular
biochemical processes. Buffer solutions.Sstructure. Properties. Functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes, and

applications

UfTRnsTadl | 1(0-3-2)
(Laboratory in Biochemistry I)
Ffinpadeuunneu 01402301, 01402311 ieeunioufiufiRnas
Fosforuazinined aunnslulawes msdasdlaswaiivesdsluana
auUR mameamuaneiivaznisiassi@iluanaianssueuladinailalasuiin
N9
Laboratory on pH and buffer, spectrophotometry. Biomolecular
modeling. Physical and chemical properties; and analysis of biomolecules.
Enzyme activity. Chromatography techniques.

wniifiugu | 3(3-0-6)
(Basic Chemistry 1)

pvapuuazlAsIad1 szuURIpedin swwiwuniin Wusviadl USinaduiud
ufiz vosvan weIuds esaralsuarAPaaDYn

Atoms and their structures. Periodic system. Representative elements.
Chemical bonds. Stoichiometry. Gases. Liquids. Solids. Solutions and colloids.
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01403115  ipdifiugiu I 3(3-0-6)
(Basic Chemistry )
Jyriugiu: 01403113
ausinanIans launamansiadll auaaiadl nIAkazlud aunavelony
il sraunsuddu nilasesiudy indifuedes indbunddiugu
Thermodynamics. Chemical kinetics. Chemical equilibria. Adids and bases.
lonic equilibria. Electrochemistry. Transition elements. Coordination chemistry.

Nuclear chemistry. Basic organic chemistry.

01403118 Ui maiiiugiu 1(0-3-2)
(Basic Chemistry Laboratory)
Junfiugiu: 01403113 viawdoury
UfiRnsneaesdmiaiiiugiu
Experimental taboratory for basic chemistry.

01403222  wddunsEMAU{URNTS 1(0-3-2)
(Laboratory in Organic Chemistry) '
Fyiifeadeuninou 01403227 wiewSeuriu

URTRNNsd MU 01403227 iniiBuvidiugu
Laboratory work for 01403227 Oreganic Chemistry.

01403227  indduvEdRugy 4(a-0-8)

(Basic Organic Chemistry)
Imiidpaioumntou 01403111 w30 01403115 wis 01403117

nguinaniidunid msdmunussianvasansdseneudunid Uiitonad
uaznalnvaslijisen amellowi inllvasarsuaduvin lelasaiveu weafaglan
wolsuudnlalasasueu a1sunlaseasevesatsUszneudunsglaeisnig
anlnsalnl audfuazUjiioveweanesad e arsussnouiluea weanlen
#lau nsndun3d eywusnsndunid lefuwasasvsznoululasiaudug 44n
astulanse nsaexiily TUshu waznsatinadan

Theories in organic chemistry. Classification of organic compounds.
Chemical reactions and mechanisms. Stereochemistry. Chemistry of aliphatic
hydrocarbons. Alkyl halides. Aromatic hydrocarbons. Structural determination
of organic compounds by spectroscopic methods. Properties and reactions of
alcohols, ethers, phenolic compounds, aldehydes, ketones, carboxylic acids,
derivatives of carboxylic acids, amines and other nitrogen compounds. Lipids.

Carbohydrates. Amino acids. Proteins and nucleic acids.
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Ysuadiasiziviaail 2(2-0-4)
(Chemical Quantitative Analysis)
IyniiraFeumnriou 01403111 %3e 01403115

AENMIWALNTTUIUMS IUNSIATIEnaRll adRmanslusslouisingey
nguilutiinadiesed madengilasdmin mshesgilaansinmse n1s
Tmsansa-lua nsmmsalasnsiianzneu n1slnmsalaonsisasidageu ns
lnmsainend ndnnsiususasaninsinlnamzuuugandu

Principles and process in chemical analysis. Statistics in analytical
methods. Theory in quantitative analysis. Gravimetric analysis. Titrimetric
analysis. Acid-base titrations. Precipitation titrations. Complexation titrations.
redox titrations. Basic principles of absorption spectrophotometry.

UuRnsUsunaiaTiziniual 2(0-6-3)
{Laboratory in Chemical Quantitative Analysis)
Serfigeaiounneu 01403112 #3a 01403118 way 01403231 visewieuiu %3e
01403233 w3ewiouiu

wadauazUfuRnsvaassdiasieiUsunamanadl

Techniques and experimental works in chemical quantitative analysis.

wanwugAEas 3(3-0-6)
(Principles of Genetics)
Auseseunnioy : 01424111

\aduaveniuniuadiiieidaatuugmians mstisveniugnIsuszning
lulndauazluleda ndnmsaieneaiiugnssurasaLaatayng AUy
AATYIYIDINGIIULAG HISHUGNTTY N1TVIROINAZNITTOUUYY NITNIUYBIEY
waznrsrvAulwnduretdunasiasiuley Wugmaniuiumuasdszyins
WugnssuuenilnAded WugmansISuuinis

Cell and organelles related to genetics. Genetic inheritance during
mitosis and meiosis. Mendelian inheritance and probability. The extension of

Mendelian laws. Genetic materials. Replications and repair.

WARARGE | 3(3-0-6)
(Calculus 1)

adauazauralor syiuseesilaidunaznisUszand Andveyiusuagnis
Uszena Uiwusuasnisussend

Limits and continuity. Derivatives and applications. Differentials and

applications. Integration and applications.



01417112

01419211

01419214

01420117

01420118

01422111

42

uRaRaE Il 3(3-0-6)
(Calculus 1)
JriidpaSeumnneu 01417111

swadnauiii euiudtos Uiiusvaatu aumsieeyiusyagiu

Space geometry. Partial derivatives. Multiple integrals. Elementary

differential equations.

@iingly 3(3-0-6)
(General Microbiology)
Juiidaadeuanteu 01424111

naNMIIYaTIInel Yauniduinnieg Inseedvenyad fugnsid Nsiay
WaTLUMURaTY N1sIAIIANY NSUTEENANINITINEAT BIMNT BAAINATTH
AawInden NTANSISUAILATN TS

Principles of microbiology. Groups of microorganisms. Cell structures.
Genetics. Growth and metabolism. Classification, applications in agriculture,

food, industry, environment, public health and medical approach.

el ineiugunAUfTRnS 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Trirenieuinteu 01419211 vianiauiy

UfURmsdmTu 01419211

Laboratory for 01419211

HEANS NI | 2(2-0-0)
(Basic Physics 1}
naf1ans nasansveiva gamvarmans nsndeuuuuasueiin

Mechanics, fluid mechanics, thermodynamics, harmonic motion.

Hndiugu I 2(2-0-9)
(Basic Physics 1)
Iniideaieuinnou 01420117
i walindn aduusivdntdin Feuanans Randealmidoodiu
Electricity, magnetism. Electromagnetic waves. Optics. Introduction to

modern physics.

WAnaADA (3-0-6)
(Principles of Statistics)

AR TUIEERRA Frindwmddl larnans d3amsnsrang @
wlsguuaznisuanuasauutaziduresiuUsgy nTuankamIuIn A1TLaN
1338399 NTUINUIUNG NTHINUIBEN AlA ByudmTUUTEIINTIALY uay
apaUszrIng MylAseideyamud Myles1es amuuUsUsIIUUNe fen M
JAszinisoananTadulLuU
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Concept of statistics. Measures of relative standing. Measures of center.
Measures of dispersion. Random variables and their probability distributions.
Binomial distribution. Poisson distribution. Normal distribution. Sampling
distribution. Statistical inference for one and two populations. Analysis of

frequency data. One-way analysis of variance. Simple linear regression anatysis.

dnimerialy 3(2-3-6)

(General Zoology)
FrvemanudnivdnmslunisduunUssiandaiuasdimunisuesdnd
Biology of the animals. Principles of animal classification and their evolution.

WANTIINE 3(3-0-6)
(Principles of Biology)

Fluanaveddadliin wad uazunueddy Wugmansuarifannms A
wanvatsvewindiiin Insaduazmitivasdnivasie dnaineuas
NOANTTY

Biomolecules of organisms. Cell and metabolism. Genetics and
evolution. Species diversity. Structure and function of animals and plants.

Ecology and behavior.

Finemad uRnTs 1(0-3-2)
{Laboratory for Biology)
JunfireaFauunney 01424111 videiSeundouriu

Uftiinsnsldndesganssa iwaduasdutsznouveasad avueaduas
maAieuiivesars wouley wasndludadiTin dadefvuasdnd Ypdnsves

waduarnIsuUasas Msduiuguarnses yuedlin murainvaiuves

58%3n uazdnainen

Laboratory for microscope. Cell and comments. Cell membrane and
transport. Enzyme and bioenergetics. Plant tissue and animal tissue. Cell cycle
and cell division. Reproduction and biodevelopment Species diversity and
ecology.

T TRt 3(3-0-6)
(Natural Environment)

MANMIAUSTSITIAINGEN BeUsznay dniven fiagerdouasiivnns
218MBANA 1IN MIYUIsusIgenT Tinsdesdind awlsotmns Jade
danndeuinafivine) Ujduiusseninddidin npdnssuuaznisuiuda ans
nALVU U IANAINNEINRATEN WIININATINTEINBAIVDIUTEVINTUALALYNYL
wadfiuszing Uselatin duadvegivsame dnaineilan uasidwmangnns
Weuiid adu

Principle of natural environment, composition, habitat and niches,

ecoloey, energy transfer, nutrient cycling, biogeochemical cycles, food web,
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a4

environmental factors, ecotoxicology, species interactions, behaviour and
adaptation, succession and stability, biodiversity, population distribution and
abundance, population dynamics, life histories, landscape ecology, global
ecology and sustainable development goals.
VENINeaEAnIAsInde 3(3-0-6)
(Principles of Environmental Science}

seUURaandauuarasunsnsegasaivludnadey vafiviasionssy
Fneq Milkansenusedunadey Rsmsaasmsdon Jatouaznszuruntsivitli
Antlymn wnmstlasiukaguFudgaudle ssuuling uywiiasduneden amans
wsesuMIRRBENdB ngvedanndey iswgiavyuisuiion1siams
Aundauiissiu insegransdauinien dunadonfnu

Environmental system and pollutant fate and transport in the
environment, pollution and various activities with direct and indirect impacts
on environment, factors and processes of problems, prevention and
improvement, ecosystem, human and the environment, the King's philosophy
and sustainable development, environmental law, circular economy for
sustainable  environmental —management, envircnmental economics,
environmental studies,
MSANIEANTENUANIAA DY 3(2-3-6)
(Environmental Impact Study)

M3d15 maanet weslsudiunansenuianndousinianssy Ussian
#1499 warmsidrusmveitsyrauitalusumalumsdadulauimsiasanis &
nsAnwLenanIud

Survey, analysis, and assessment of environmental impact from various
activities and people participation for project management and decision
making. Field trip required.
ansuezAspsamsiansunadosgiinameiaunididy  3(3-0-6)
{Laws and Environmental Management Tools for Sustainable Development Goals)

Wanunenswaui 698y gnseandeid 20 U ulsursrazunun1sianis
A MAsLIndeN sERund npmnedaedey wuimensussgndldnguane
fannday ndnmswazmamadafiiveuainsfionisdanisdewindeundnd
Uszinelneshunysseanely

Sustainable development goals, 20-year master plan, environmental
quality management plan and policy, environmental laws, applications of
environmental laws, principles and practices of key environmental managerment

tools applied in Thailand.
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Basic knowledge and techniques in job application. Basic knowledge and techniques in working.

Communication and human relations. Personality development. Quality management system in

workplace. Presentation techniques. Report writing.
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SI units for measurement. Regulation of standard quality system ISO/IEC: 17025. Regulations of
resource processes and management. Document system and document preparation in quality
systern. Quality manual and operation procedure. Instrumental management and traceability for
ISO/IEC 17025 standards. Calibration. Test method and supplementary documents. Risk assessment
for ISO/IEC 17025. Internal audit.
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Instrumental management for ISO/IEC 17025. Importance for method validation. Traceability.

Method validation. Evaluation of measurement uncertainties. Quality control.
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Safety laboratory. Safety standard laboratory regulations. Safety preparation of laboratory.
Prevention systems for safety laboratory. Enhancement of safety practice of research laboratory in
Thailand (ESPRelL). Case studies.
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Chemicals, control and management. Safety management system for chemical laboratory.

Globally harmonized system of classification and labeling of chemicals (GHS). Chemical storage.

Personal protection equipment (PPE) for chemicals. Chemical waste management. Risk

management for chemicals.
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Laboratory design principle. Laboratory protective equipment. Laboratory safety standards.
Green laboratory. Emergency response and awareness. Case study.
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Principles of environmental toxicology. Natural and artificial toxicity. Addict toxicity.
Microorganism toxicity. Metabolism and target organs of toxicants. Toxicity tests in human and
animals. Environmentat risk assessment and management of toxicants. Case studies.
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On the job training as a temporary employee according to the assigned project including report
and presentation.
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Equipment Management and Validation of Measurement for ISO/IEC

17025
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Instrumental management for ISO/AEC 17025

- Specification details and log book

- Routine and intermediate check and preventive maintenance
Importance of validation of measurement

Metrological traceability

- Relationship of method validation and traceability

- uncertainty of measurement

Method validation

- Linear range, accuracy, precision, linearity, selectivity

- Limit of detection, limit of quantitation, ruggedness, robustness
Evaluation of measurement uncertainties

- Determination and sources

- Estimation
- Total and expanded estimation
- Uncertainty report

Quality control
- Checklist design

- Report from internal audit

- Quality assurance/quality control
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1. Chemical management
- Chemical hazards and exposure route 2
- Chemical inventory and safety data sheet (SDS) 3
- Classification, collection, storage and transportation of chemicals 4
Globally Harmonized System of Classification and Labeling of Chemicals (GHS) 3
Chemical storage
- Chemical data

NN

- Storage of hazardous chemicals

- Storage of incompatible chemicals

- Workshop for name tag and labeling
4. Chemical control

W W W N

5. Personnel protection equipment (PPE) for chemicals
6. Management of chemical wastes
- Hazardous waste from laboratory and laws

MM

- Classification, collection, storage and transportation of hazardous waste
- Treatment and management of hazardous waste
7. Risk management of hazardous chemicals
- Assess risk
- Control risk
- Monitor and review
- Emergency preparedness
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Introduction to environmental toxicology 3
2. Natural toxicants

- Living organisms toxicant

- Inanimate toxicants 3
3. Artificial Toxicants |

- Food additives 3

- Consumer products 3

Addict toxicity 5

Microorganism toxicity

- Bacterial and viral toxicants 3

- Outbreak and emerging disease i

7. Metabolism and target organs of toxicants
- Metabolism of toxicants 3
- Target organs of toxicity
8. Toxicity tests in human and animals
Environmental risk assessment and management of toxicants
- Environmental risk assessment g
- Management of toxicants )
10. Case studies
- Current situation of toxicity
- New knowledge of toxicants
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