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INYNYAUILYY
44 Unasdine
2565 2566 2567 2568 2569
1 100 100 100 100 400
2 - 100 100 100 300
3 - - 100 100 200
4 - - - 100 100
394 100 200 300 400 400
Snnulaniinaiiavau - - - - 100
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1A59N15081818N1ENI9NISANBILAZINY INSNLYANLNILEU

o Unsfnw
U
2565 2566 2567 2568 2569
1 80 80 100 100 100
2 80 80 100 100
3 80 80 100
4 80 80
374 80 160 260 360 380
SIUEATAAIN9zaY 4 4 s = 80
2.6 JUUTLUULATULLHNY
AYAIINEDN TN NVAULIY
. y Usuussunn (e : um)
SLALLDEATILTU
2565 2566 2567 2568 2569
ANawzLleY 1,630,000 | 3,260,000 | 6,520,000 | 9,780,000 | 13,040,000
185U 1,630,000 | 3,260,000 | 6,520,000 | 9,780,000 | 13,040,000

lasin1svenglonmanensAneilasive M UIRAIUNILAY UM INGFBINYATAERS

. . Yavussana (mie : vm)
NYUBLLBYUANINYIU
2565 2566 2567 2568 2569
Aamzilou 1,304,000 | 2,608,000 | 4,238,000 | 5,868,000 | 6,194,000
W5 1,304,000 | 2,608,000 | 4,238,000 | 5,868,000 | 6,194,000
2.6.1 qUUSZUIUSIHAY (WUI8 : U )
ﬂmﬁﬁl\‘iLL’JﬂE’f@ﬂJ INVUNVRVWVY
_ Ysuuszana
WUIALIUY
2565 2566 2567 2568 2569
quAntiuNg 1,000,000 | 1,900,000 | 3,522,480 | 3,750,000 | 3,750,000
Ruifew/AmaymaIng | 1,900,000 | 1,976,000 | 2,055,040 | 2,137,241 | 2,222,730
e 600,000 | 1,700,000 | 2,772,000 | 3,912,759 | 3,827,270
ANAAEN 400,000 | 1,524,000 | 2,300,480 | 4,400,000 | 4,400,000
SaTaAY 3,750,000 | 7,100,000 | 10,650,000 | 14,200,000 | 14,200,000
uuiide 100 200 300 400 400
AlgTesRetEn 1 au 37,500 35,500 35,500 35,500 35,500
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1A59N159878TaNANINANSANYILALINE  INYNYANILWILLEL

- Yauusened

NUIRLIU

2565 2566 2567 2568 2569
JuANHUNTS 800,000 | 1,400,000 | 2,118,080 | 3,500,804 | 3,950,837
Ruifew/mdneyeans | 1,200,000 | 1,248,000 | 1,681,920 | 1,749,196 | 1,819,163
Ve 600,000 | 1,200,000 | 1,800,000 | 3,500,000 | 3,700,000
AIAgAnN 400,000 | 1,752,000 | 3,500,000 | 3,850,000 | 3,830,000
SauTaAY 3,000,000 | 5,600,000 | 9,100,000 | 12,600,000 | 13,300,000
Tuuildn 80 160 260 360 380
AlTenetdn 1 AU 37,500 35,000 35,000 35,000 35,000

2.7 S2UUNITANE
LUUTULSE LA ANHIAUAINA LA
2.8 nswisulauvuaein 518391 wazn1samzileuseudiuuniinends (613)

£

AUTETIAULTNINGISUNEATANERS T1AIENSANEITEAUUSUIAT NNTINEREINYATAERNS Al
98 20 M3eUTIIYaZNITlaUNLILAN
20.1 TAnfiTAvsveieuTeIvualoumiein Ussneuse
20.1.1 d@niiwans evdngas wiedrearnivien Tansifisunnaeiviusngegly
vangmsnsuit

20.1.2 uamwaaummanwmﬂwﬁl Havsimevsreivieniutddnvesuniinedy

] ]
< =l

WNASANARSNA uﬂmamumwuam‘luﬁvauL'Jmlmﬁu 2 U Jsiiandvanisusieignndseauazuuulaininii C
%39 2.0
20.1.3 faalulasanisanusaudle Aldsmunlilulassmsiannsavedisusieivild
20.1.4 fAniuleuwdesudhdnwrsinanaauinway
20.1.5 HaniildsueyiiliameidoudsudwanuAnvvioinenan
20.2 wnanaiisusIEITIkazlouniigin Usznousme

a

20.2.1 mafisungindmiuidaniuleuviesudhdnyisiemanaaudnwsulusieivim
= Vo = s | o &/ o L ) ! = I gj 5 dum-a o
wieulatusednluvdngnnsudn Wneldseduazuuulinnidi C ve 2.0 iduiindu P windu vielilidan

18

L7 - 1 = s EI! d. 1 -y ) AU 2 1 - ey
SulouaunsaisusgivuasloumheinlaliifuiavilsvemiisAnmuaundngnsniud diuddnd
fuh@nwseanunsaiisusedvuazloumheislaliifvaeduauvewnheinsunuvangnsvosnney
SuLtn

o =

20.2.2 nMSiguTIEIv dmsulldne NHOWUUI‘VIBEJIU@@EJWU%‘UBQE’]%’HEJQ) SURRYUIIBIU

o

Tngrinumuiiuseuteseansdfsuiinveuvdngnsuasauionauuiiddstaseiviu

U

-21-



20.3 nsiieulavludnuasnguin
2031 \lomlngmmvenguiniosiunveifisutuionilngmuveanguinifiouls dosd
mnuaeandesiulifosnitiesar 60 wagdnumiefnmuvesnguiviisiuneeiisuleusoditiosni
Srunumheinssmesnguinieulould
20.3.2 ynaeivlunguiniegsiunvediouleu fosdiszfuasuuuliiiing C vio 2.0 ey
Lasgdumsiuy P

ald = ai o = (= - =l dla 1 = v
20.3.3 nsainsreivinagihunveieuleuwlusedunlusruunisissuniilaseuuninie lvee

Y

]

s Vs &

UARTOUTIEIY HIUAATALYDULEIER S URRAYE UGN wazeulifvasnnul

U

lupafitiavasenansdy
WNFaNAsIEN TneaRasaReUIUIUNLRE AR T LAR LN UNYBISEUUNINA

20.4 arsvigulauaindseaunisal nsiigulauannnIsAneIuenseuy waznisiieulauannssuu

Y = o Coy

nsanwauesendelvieglugasfiiavesonnsdluinveunangns waseylifnanuadndaiavdngns lng

a

g isinmsvedeutolisy wianrufiRmuAulamuduauaTs

20.5 fEndosnniunisvaiausiedsn Wesniulideuseu lneriuauiuraueei91aise

LYY s Y e o o s

ASUlnvaundnans waranuAlndeindde uazdwdngiunisvesydidenuuiindiiaidnnislunia

nsAnwunfusnndandenmus ﬁqﬂﬂﬁﬂﬁjmi greanvnivnen lasuAndenidr@nwinsasulauuiann

o

aaudnwdu nadiffianudnduldensdidunisliuduasanuimun eglunaiiaveterarsdfiuiinyey

e =l

waNgns uazeydRvespnuAINdaaldn

98 21 nsamzileusgut1uanIiukagnIsseuiui gL
aa = = [7] ar ] = a = = =
21.1 fdne19aanziloussutuanntulalunmasnian1saneyl ¥nunisameiloussuLine

WamuaugUsuinlddumiedn audit) nseyli@lvamesdeuioudaandulilusuiavesauui

{afmidn
- e =l =l L2

- ¢ Y Y ' = ) 2 =
21.2 ddnfivszasAazamedouSoudwanduiietumbenalundngns sxdoaiuluamidouly

2/
=l

Toladenilail
21.2.1 \ulldndieglulassnsvewmdngnsidaliinsGounisaeusinsewinsaantu lneldsu

@ o w a

F]’J’]ﬂJLﬁU"UE]U‘G’]ﬂﬂmUaL‘ﬂﬁaﬁﬂﬂ%ﬁﬂﬁﬁﬁ

]
= = =

21.2.2 Wuildefamedeudeulunamsinulantine uisedvisdeulibaaeulunie
AsAnwue
213 winiazamefouFouluantuduasdeddiunaiiouneinmuvdngnsvewmineds
nswieulveglunasfilavetenarsdfsuinveusiedv wareyliivespuudidndeingeden Inetiownma
ovuagdaumeinidundn
214 wansiSeunnantudulituiindu P vie NP uarlithlAsudunsuuuaivaray sniiunis

o 1

amzipuSsutuinewsakaznisameilouteuluseivneglundngnsnindmiuseninamingde i
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antudu Weglunasiiavesenasdiiuinveuneiviareylfvasanuidrdaingedn Tngaunsatan

AnuANAL LA aYaN LA

as

21.5 nseputiutaulaniuds 21.4 avdadldsuanuiugauaInAMUATIdnalan waveusilaey

X

5€Na‘ﬁﬂwwﬁﬁlﬁ%'umawma’tﬁ@LLm’]uﬁ’]uﬁﬂznﬂﬁ

aa = = Y a [ o ca = e
21.6 UARaINZLU HULSEJU‘UWN']VIEJ']LW@‘LGTIG] Ellﬂ'i“Uﬂ']']llLWU‘U@UQWﬂ@WﬁH?HVIﬂiﬂEWLLagﬁlléﬂJ@]ﬁ]']ﬂ

e

¥ U v aa H!J) yy =i o 1 = =£ = a‘ﬁé ! =% o
AUUALNENRTER NetdesawesidounazdnseatsssuisunisAne U INYUNYVANUAREINANDUIIEUNTE

ANFISULHELNTSURIMELD 8 UMY AN LU SENALNIINEEEINEATANERS

3. wangasuaransaeu

3.1 ¥Angns

3.1.1 SUIURUBAATINAADANENE AT lidesndn 135 winefa
3.1.2 1AS9sT1anangns
1. wuIvAnealy Lidesndn 30 wuaeda
- NguaNTTaYANgY Lyidaendn 6 wieia
- NNENIEMARTWUSENOUNS laiteandn 3 wihwin
- nguasEnwiunsdeans lddeandn 13 wefn
- nguansenadlativeuaswaiioslan ldeandn 5 wlwin
- NANANSTAUVTEAARS Lideenin 3 wihein
2. WUINTTUANIEZ litewndn 99  wiaefia
2.1 Jnu 40 wene
2.1.1 Jwitugumineimansuasadnmans 25 whein
2.1.2 FgMinenmansianneinu 15 wuenn
2.2 JURNIZUIAY 47  wdeAn
2.3 Jyawziden laitipgnin 12 wiweha
3. WUV NADNLET laitdaanin 6 Wul8fn
4. WUIARNITUY litfesndn 150  4alug
3.1.3 57839
1. wnadwdnenaly litlesndn 30 wiaein
1.1 nguanszagftigy laitfoandn 6 wiaein
01175xxx  NINTIUWAANE 1(0-2-1)

(Physical Education Activities)

wazlmdanSeudnlitasnit 5 wiieie ansedluminadsn@dnwsiall QGHERPERE

pad )
)
2

25



1.2 nguasEAsnsugsznaunis laifasnn 3 wiefn
Tildnidenseulitdosndn 3 mieda ansedulunuindvdnwiial nguanss

& ). B
ﬁ?ﬁﬁ]iLLﬁﬂ%Uiﬁﬂ@Uﬂ’ﬁ

1.3 nejumsxmmﬁ’ums?iams laitfoundn 13 wiasna
01355xxx  AIWIBINGY 9(--)
Fnwing 3(--)
IEITEUNA/ADURURDS laitleenin 1(--)

1.4 nguanszwaiiiodlneuazwaiiiaslan lafosndn 5 wiqwin

01999111  ANAMIUVISHEUAY 2(2-0-4)

(Knowledge of the Land)
waglvildadonFeudnlitesndn 3 miefin 1nsedulunuiaig@neiall ngu

asynadiadlnewaznadiadlan

1.5 nguansEguvsEAIans laifasnd 3 wighn
Tidmdenieulivesnin 3 mieinansisduiluniiaivdnunaly nquanss
quvisHAans
2. MUINIYUANE Tsitfaanan 99  wulefin
2.1 3Ny 40  wdQEna
2.1.1 Avrugrunsinenaansuazadadans 25  wiaefin
01403113  \Afiugy | 3(3-0-6)
(Basic Chemistry 1)
01403115 iailitugu | 3(3-0-6)
(Basic Chemistry )
01403118  UftAnsAdiNugy 1(0-3-2)
(Basic Chemistry Laboratory)
01417111 UPARGA | 3(3-0-6)
(Calculus 1)
01417112  upagad | 3(3-0-6)
(Calculus 1)
01419211 qa¥aingwialy 3(3-0-6)

(General Microbiology)
01419214 qa@7inenitugiu nmaufoins 1(0-3-2)

(Laboratory in Fundamental Microbiology)
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01420117

01420118

01424111

01424112

Mandig |

(Basic Physics 1)
MaAndwug |

(Basic Physics II)
NaNTIINEN
(Principles of Biology)
e aadfuRng

(Laboratory in Biology)

2.1.2 AU IMEIAIEATIRNIZAY

01402311

01402312

01403222

01403227

01403231

01403232

01422111

el |

(Biochemistry 1)

UfuRnsT Al |

(Laboratory in Biochemistry )
\wildun3d naufuRng
(Laboratory in Organic Chemistry)
ilBunidiug

(Basic Organic Chemistry)
YSadnsngimaail

(Chemical Quantitative Analysis)

UuAnsUsInafinsginieall

(Laboratory in Chemical Quantitative A nalysis)

VANADR

(Principles of Statistics)

2.2 Ay nanizienu

2.2.1  njuiugIumedInden

01651311* IMATANISLAUMENINNEIINGaULAZAITIASIZN

01671211

01671212

©* Juiuls

(Environmental Sampling Techniques and Analysis)

AINADUNIITTTUR
(Natural Environment)

NANINYIANERSAIINA DI

(Principles of Environmental Science)

-25-

15

a7

2(2-0-4)

2(2-0-4)

3(3-0-6)

1(0-3-2)

WUIBAA
2(2-0-4)

1(0-3-2)

1(0-3-2)

4(4-0-8)

2(2-0-4)

2(0-6-3)

3(3-0-6)

WU2LAN

YRt

3(1-6-5)

3(3-0-6)

3(3-0-6)



2.2.2 nqumaluladdawandos 18
Idusafiviunadeuuaznisaiuay 12
01651261 weryadoniasiy

(Introduction to Solid Waste)
01651362 1udeuaznssanisuafivniai

(Wastewater and Water Pollution Management)
01651363** 1aNYNI9DINIA

(Air Pollution)
01651461  MsInNsinguasyedgdunsy

(Hazardous Material and Waste Management)

a [ aa o
Feunalulagdawinas 6

01651361** ﬂ’liUULﬁausLuauLLa:ﬂﬂﬁﬁuﬁ
(Soil Contamination and Remediation)
01651365 naluladnistdmiuge
(Wastewater Treatment Technology)
2.2.3 ngun1sdansisuandeuidenagns 12
01651431  nsUssfiuanuidesiuduanden
(Environmental Risk Assessment)
01651451  A1TAANISILUVLNALATNINEINTTITUYIF
(Ecosystem and Natural Resource Management)
01671332  nsAnwmansEvUAwInday
(Environmental Impact Study)
01671333 ﬂ;]vrmaLLasLﬂ%qﬁamﬁﬂmiﬁqmé’amj}ﬂmma

ASHAILNE 9B

Wiunn

WUIEAR

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

WUIBNA
3(2-3-6)

3(2-3-6)

WA
3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

(Laws and Environmental Management Tools for Sustainable

Development Goals)
2.2.4 NHUN1TIVUUALATLTIIN 8
01651341* AsiTeuyndineirmaniasnaluladdunndo
(Environmental Science and Technology Writing)
01651342* m'ﬁLﬂiwsﬁﬂﬁayaaﬁﬁﬁmﬁmmﬁau

(Environmental Statistical Data Analysis)

* Fynnln

* JyTuuge
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1(1-0-2)

3(3-0-6)



01651497  &uuun
(Seminar)
01651499 lassnuinerrmaniuasmaluladdsuinde

(Environmental Science and Technology Project)

2.3 Jygnanigiaan laitfaenin

Thdendeulddosnin 12 miein mindetessedvdeluil
2.3.1 nguiliaAINgIazNITIANITNITNEING
01651312% msiasIeiasuaivawIndey
(Environmental Pollutant Analysis)
01651313* Angndanimaindeduindsy
(Environmental Water Science)
01651351% msayinvaunndes
(Environmental Conservation)
01651352% dnringuazauindoumeily
(Coastal Ecology and Environment)
01651353  msdamswiaiugsnsiiuisnay
(Management of Invasive Non-indigenous Species)
01651452  fhdiamsTanwdaandaumati
(Aquatic Environmental Bioindicators)
01651453 m'iﬁmm'mLLasnaqwémiﬁuwuw%’wmﬂi%amwmwzm
(Monitoring and Restoration Strategies of Marine
Biological Resources)
01651454 mﬁl,ﬂﬁauuﬂa&amwnﬂﬁa’m’mﬁaﬁﬂLLfmé’asJ
(Climate Change on Environment)
2.3.2 nguwaluladiuaznisarunuuaine
01651354%  fiinenfionisdnmsdananden
(Toxicology for Environmental Management)
01651421** walulagslaifAa
(Recycling Technology)
01651422  WALUGTLIA

(Eco-energy)

* Foutalml

“* JuuTuuse

-27-

12

UUBAH

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01651423

01651463

01651464.

01651465

01651466

01651467

guiuIadaanden

(Environmental Sanitation)
wialulagdmiunsmivauuaivniseIna
(Technologies for Air Pollution Control)
walulagnsidauaznisdnnisvezyarles
(Solid Waste Treatment Technology and Management)
uafiwmadeuagaLduazL oy

(Noise Pollution and Vibration)
mifjaaamﬂLLazm‘iﬁuW‘jmﬁjmw
(Biodegradation and Bioremediation)
wﬁﬂmiﬁlmﬁunﬂﬁam

(Principles of Environmental Remediation)

2.3.3 nqun1sdnnisuaiuviwndoukazgaain sl

01651314

01651332*

01651432

01651433

01651434

01651435%*

01651436**

01651437%*

* FgUnlyml

** JylTuuse

Aunndauiiamaznisdnns
(Urban Environment and Management)
m‘ﬁLﬂ'3'1::15;3:?mam%L%&ﬁiﬁﬁ'}ﬂ%’ﬂﬂﬂﬁﬂﬂﬁhﬁﬁ@
(Geospatial Analysis for Pollution Management)
M?WigWUﬂ'ﬁﬁﬂﬂﬁgﬂLﬂﬂEg@ﬂJ
(Environment Management Standard)
y

A NAWINTOULNBNTAAAUAL TN

(Environmental Labels for Green Marketing and Business)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

ANUTURNYIUYD999ANTHDAIALLAYAILINARULNDNITHAILT 3(3-0-6)

g gy

(Corporate Social and Environmental Responsibility for
Sustainable Development)
msdamsgudeyasudunndey

(Environmental Database Management)
wuusaeseinemanidainden

(Modeling in Environmental Science)
AnuUaenssuazgvnansluaniuiinay

(Workplace Safety and Hygiene)
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3(3-0-6)

3(3-0-6)

3(3-0-6)



01651438*

01661353

\wiswgiavyulgudwiugsnandau 3(3-0-6)
(Circular Economy for Sustainable Business)
N5UsEdUNANTENUAWINRBUN U WLAEHIAY 3(3-0-6)

(Health and Social Environmental Impact Assessment)

2.3.4 NGUAITIVUATITUTITY

01651496

01651498

3 NUINIYVFONLES

4 NUINEINIIU

ANURLNEVDUAYTHAUTZININ

Fosamzydinenmanitazmalulaifuindos 3(3-0-6)
(Selected Topics in Environmental Science and

Technology)

Ugymndineiy 1-3

(Special Problems)

laitioenin 6 wiwin

laifaenan 150 gl

AMIMENgvatarIiaUsEIIvluvdnansinemansiuge a1viviveriansuasimalulad

Fawnasy Usenoumelay 8 wan nuvuienall

Yaeun 1-

BUANRUN 3~

o L2 A
AYAIAUN 6
o U d
@vanaun 7

1

o Oy U BN

2 (01)
5 (651)

* Fe Ul

MNeRe InesuIay

wneily auivermaniiasinalulagduindoy
nneds  seRudul

= s 1 4/

fiaumnedasialul

ey AgvIRugILEweaey

et naulvwmalulagdunnaey

MNEEe  NAUMITANIAuIndaulinagns

PNBEN  NANATINITIVBLALISUFITU

PUNEAY  NANATITIAING AL NITIANITNTNENT
a

9
mineds  ngudrmaluladuagnisaivntaiy
VEE  NFadvIIdy esewene dunun Jymiviey uaz

1As99U
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3.1.4 fi79819UANUNNSANEN

Ui 1 a1An1sAnunil 1 Jnumhein(eu.usseng- s U uRns-au Anwinigaue)
01403113  \afifiugu | 3(3-0-6)
01417111 uAaAdd | 3(3-0-6)
01420117 WAndiugu | 2(2-0-4)
01424111  wdnTInen 3(3-0-6)
01424112 FIMern1AUfuanIs 1(0-3-2)
01999111 FNERTUNILNUAY 2(2-0-4)

Jfnwnly nauenstegfia 2(- -
54 16(- -)

Ui 1 aansAneni 2 Tunein(vu.UsTee-vu. U juRnis-u.Anwnienues)
01403115 Afiugy | 3(3-0-6)
01403118 UfTAnsAfiugn 1(0-3-2)
01417112  upaAdd I 3(3-0-6)
01420118 Wand#ugiu I 2(2-0-4)
01175xxx  AINTIUNAFANWY 1(0-2-1)
01355xxx  N1WIBING Y 3(- -)

Jndnwwialy nguanszanmifunisdoans Guinmwlne) 3om =)
974 16(- -)
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U9 2 a1ansAnyIn 1 Tumhein(u. ussee-9u.U§uRns-vu. Anwaeaues)

01403227  \pfauVEdNuUgY 4(4-0-8)
01403222 |ANGUVIENIAUYTRANTT 1(0-3-2)
01419211 gaTaAnewily 3(3-0-6)
01419214 Qﬁ%ﬁ%ﬂ’lﬁﬂﬁ’m MAuURNS 1(0-3-2)
01422111  vanadif 3(3-0-6)
01671211  AWIAEBUNIGITUIA 3(3-0-6)
01355xxx  NMWIINAY 3(- -)
Jndnwvialy nauaszaaniwisUsznouns - )
59U 21(- -)
Uil 2 nannsAnwi 2 uvheinL.UIses-vu. U URN e Anwimeauie)
01403231  USmnadasgimaiail 2(2-0-4)
01403232  U{TRNsUSINaAnssviniaail 2(0-6-3)
01651261 aszyarosidasiu 3(2-3-6)
01671212  wdnIneransaswnden 3(3-0-6)
Fundnw iy nguansvegiiiay 3(- -)
Junfnwily nguenssnwniunisieans Guiansauma/nesfiames) 1( - - )
Jundnwhly nquansewaiiedineuaswaiodan 3(- -)
Jundnuihly nuansyauviemans (- -
574 =)
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Un 3 aansfnwan 1 Jumhein(@u.usseng-vu.U§uRns-gu. Anwieaue)

01402311 Fuadl | 2(2-0-4)
01402312  UURNsTNAL | 1(0-3-2)
01651362 didsuasnisdanisuadiviai 3(2-3-6)
01651363 UANEN 981N 3(2-3-6)
01651341 nMsdeunsinenmansuazmaluladdwandon 1(1-0-2)
01671332  msfinwimansynuAwindey 3(2-3-6)
01355xxx AWBINGY 3(--)
Janiziden B

57U NS

Uil 3 anamsAnenil 2 Junuvthein(wu.usseng-vu U fuRns-v. Anwimeaue )
01651311 wadlamsifiuiegmsdunndeunasn1sinssy 3(1-6-5)
01651342  msinrevideyaadidudannden 3(3-0-6)
01651361 m‘sﬂmﬁau’luﬁuuazﬂﬁﬁuﬂ 3(2-3-6)
01651365 welulagnsrinuge 3(2-3-6)
01671333  npmneuaziAsesiiansdnnisdanndengitimunensiam g 3(3-0-6)

v nanzidan Bl |
574 18(- -)
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01651451  N1TIANITIUUILIARAENINGINTTTTUVIR 3(3-0-6)

01651461 M3IANTINGUELVDLELTUNTIY 3(3-0-6)

Y NANITEDN 3(- -)

PLMIGORIGE (- -)

57U 12(- -)

Ui 4 aransAnei 2 Uiy ussene-su. U URns-su. Anwisenuies)

01651431  n1sUsufiumuidesdudsndon 3(3-0-6)
01651497  duuun 1
01651499 lassnuinemansuazinaluladaandey 3

Avnaniziaan 3(- -)

A naNLET 3(- -
57U 13(- - )
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3.1.5 A185U185187U"

3.1.5.1 swdvilusdaivivesndngns

Jlg5l261™*

DI6515 1T

016513128

maxa&adamﬁaqﬁu 3(2-3-6)
(Introduction to Solid Waste)

asnenla NMsAny N1sAUTIVTIN Msvuds mMsuusanmeemalulad
flUszansam Lasmsilanavvesyadesedgnaudnye sugianyuiion
NSUANY

Generation, storage, collection, transport, effective transform

technologies and sanitary landfill, circular economy, case study.

wATiansAuiegmEIndeLasMTaTen 3(1-6-5)
(Environmental Sampling Techniques and Analysis)

nsidenituitnisinw ﬂﬂiww%’agaﬁaL{,’amé’auLﬁlﬁlﬁu MIANEUTLAY
nmsldszuvansaumaniagiamans n13979uNLLaZN15gURIBE19 NSLiuBEIg

LY

WOANYINIINIENIN 1T LazTInN NISIATBNLULABUANN N1SILASIENAL8EN

Lo

nMsusndeya msimssideya msrenuanwdnedeuuinuidnu &
nsAnwILenaaNUT

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 biological studies,
questionnaire preparation, sample analysis, data collection, data analysis,

report of existing condition of the studied area. Field trip required.

AT ATEiasIaRvEwInd ey 3(2-3-6)
(Environmental Pollutant Analysis)

ﬂﬁiduﬁiaﬂwamﬁ?unﬂﬁau warnsfiudne wadanisldieiesiieiionis
psevansuafivludwandey

Environmental sampling and storage, instrumental techniques for

environmental pollutant analysis.

= Jy1UTulse
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01651313**

01651314

Inegenanimaiideduandou 3(3-0-6)
(Environmental Water Science)

i’g%’ﬂiﬁmasamammﬁﬁ Usslanuaaninennsi audivesi armitung
mathuagmsliussleninimennah aoumsaluaivmad uvadeiiauaiiv was
NANTENU MENNSAARINATINERULIANN HdnNTAedauTith n1sdanisuas
ﬂ'mfj:mmmmfﬂmmﬁdﬁ’l ﬁ%ﬁ%ﬁ’ﬂﬂmﬂﬂwﬁﬁLLazﬂﬁiﬂixLﬁuamumwmaﬂl,mémf’}
wuusrasmuadamani nsUszgndlduuudiasmundinmaniitoninnisel
QEHﬂ’]W‘I:f’I AIFINUHLNSUAZILINNTRRILIUMARN n159nsnSwernsiuuy
ysns ngraekasiasguiiiedesiunineinn nsddnviuastidendu
Ussipudfny

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, application 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.

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

mm%ﬁaaﬁmﬁ'mﬁmﬁm nsruaunsnaneluiioawaznsiiulaveadio
Tnringniles Jauiiles aunmdin nsldusslevifiiu nisesnuuu nsad
KaZNITIANITLIND

Introduction to urbanity, urbanization and urban egrowth, urban
ecology, urban problems, quality of life, land use, urban design, planing,

and management.

** JyTulse
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01651332%

01651341%*

01651342*

mﬁmi'}xﬁga‘]mﬂm%ﬁaﬁuﬁﬁ’m%ﬁms{fﬂmmaﬁw 3(3-0-6)
(Geospatial Analysis for Pollution Management)

Hoyaidaituil ndnnisvesmsiuianszeslng mavssgnaldnisiudszesing
lunsidefunaiy vannisvesssuuansauwmagiimans nsuszendldssuy
ansaumeiieanslunisianistoyanusaiy waensaiiny

Spatial data, principles of remote sensing, application of remote
sensing on pollution research, principles of geographic information system,
application of geographic information system on pollution data management

and case studies.

Msdeumaingmansuazmeluladdundeu $£1-02)
(Environmental Science and Technology Writing)

NsdeaITNIINgImans  Auiniadineimans  ngszdeunddalunis

'
<

ADANTNNIMYIAIENT M ITEUUNARED  uazdIune 9 Fesuneaiduluaiuy
a ¢ aa [y
Inemansuasinalulagdwnasy

Scientific communication, scientific publication, essential rules in
scientific communication, methods for writing abstract and sections of

research article in environmental science and technology.

mMyiwTgitoyaafRrudwIndon 3(3-0-6)
(Environmental Statistical Data Analysis)

nsduiiedslunisdnudaanden msldlusunsuneuianeslunis
AwsrzsiadiRvesdoyansnudunndon mvadeuneaii mslieTevinisonnes
Fadu msvuduldslunmsinvduduandey

Sampling in environmental studies, using computer software for
statistical analysis of environmental data, statistical tests, linear regression,

curve fitting in environmental studies.

* Agulalvy

“* JruTulse
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0165 1I351**

01651352**

MseuInyEwIngey 3(3-0-6)

(Environmental Conservation)

FTUUAIMINADY USNITUDITLUUNNA NANNITAIUNITOUSN YRR DY

q

s L

Qs 1 =l o -1 A l:‘J a‘ 2/
AYANATUABATIUNAINVRIENINTINTN ﬂ'ﬁﬂ?%LEJU‘ﬁUVlLW'EDﬂ']‘é"fJ‘lJ?ﬂMﬁ\‘iLL?ﬂﬁﬂﬂJ

q

m3eysndsruuilg MIsysny ANuvaINVaIen1adnm nseysnyinusssuley

wsanlan n1seusn¥awIndeuuasiauIg19dgy nslidiusinvesdszangu

L3

nsdnnstedandasgninnisiauinagniseyinyg unumvetesAnsluniseyine

D.

¥ £

Aawndou miw‘iﬂwﬁﬁLL’mé'am::ﬁUmemLaaia iulan uIEJmEJLLasﬂgmem
\Reafunisewing nsdiinwuazideriulseiiuddy

Environmental system, ecosystem services, principle of environmental
conservation, threats to biodiversity, site assessment for environmental
conservation, ecosystem conservation, biodiversity conservation, cultural
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.

fnrineuwasdsnndauanels 3(3-0-6)
(Coastal Ecology and Environment)

Jadudanindeudieieia DudaInevieils wanimslauazeie n1g

Twunszuvinayieis niweinsuarddidingieis deana1uduindouey ekl

v '
= o

wswghadituuazlineudnng vesssuuinaneis Wmnensiauiidduuas
wImenstansssuuinametls nadifnuuasiadedlulsediuddy

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.

* Juuiuuse
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01651353

01651354*

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

Usgiimsgnsuuesiiwuazdnd dapmluvssmelng manssmumsdanndon
Fipuuaziasugha ngujuazuuiAnusnisgnsiu Jedefidwadenisgninu
N15ATUANLAYTANITAI8TTNINIEAN ATl LasdanIw wuIN1INIsIIT8AIY
A53n51u MsUsziunudssiunIgngIu nganesERuTALAzaudYaNTEMIN
Ussina nIalAnw

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.

fivineiion1sinnisasuindey 3(3-0-6)
(Toxicology for Environmental Management)

ndnn1svesRwingriiieadesfvuywdnazdsuindon unastuiln
n1snszanefivesansisluauianats nsduda amudufivuaskanssnueny e
wavAwIndeu ﬂ‘ﬁﬁU’lun'}‘iﬁLﬁﬂﬂ’l&‘lﬁﬁﬂﬂﬂ‘iﬁﬁ%‘ﬁ’]éi"}dma mswdsuuvadasadie
ga3ansiy anuluiiuilisinedesfoaswazanulufivsossuvetoarlusnanie
nsvageuaudufiy Avineudanguune nsUssidiuanudeuaznisdanis
a1y n1sUssifludaznisdanisnissududa nisdesdunazananudufiv
NIUANW

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
management of toxicant, toxicology exposure assessment and management,

Toxicity prevention and reduction. Case studies.

* Agnlalual
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01651361** msﬂmﬁau‘luﬁuuaxmiﬁmj 3(2-3-6)

DIGS1I362

01651363**

(Soil Contamination and Remediation)
Fiineadaumnnou 01403222 viieisaundauiiu

ﬁ]mé’ﬂﬁs}mwmﬁuuaxa'ﬁﬂmﬁau miLLUGH"Juﬁummiﬂuﬁuauswﬂﬂﬁgn’m
YD9RU ‘wqaﬂ'ﬁ'ﬁuLLa3ﬂ'1'iLﬂ?}laué’wa’liﬂmﬁau’luﬁu msﬁuwﬁuﬂmﬁ@umamamw
il uaz P

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.

didsuarmssanisuaiuma 3(2-3-6)
(Wastewater and Water Pollution Management)
Fuireadunnou 01403232 wiaoundeui

ﬂgwmaﬁLﬁ'aﬁmﬁuuaﬁwwﬁw wdariuiln Ussamuagdnunguaatnde
wansevureninde mafusegiaihds mesmalensihideidutesfoRnmuas
madu mstlosfunaiivmai miamﬁ%ﬁﬂumﬂqmawmm

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.

1A YN198INA 3(2-3-6)
(Air Pollution)
Fgiineaseusniou 01403222 viiaidsuneuiiu

WAEINLUAYDILATENIDINIA UTSANUDIENT Lafiun19eInNIe NanIenu
yosuafivnveIMAdoNywd uasdunnden srUURAMLATIIABULARINIIEINTA
MIATUANNANYNI9D1NA finsfnwiuenaniud

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.

** iUl



01651365™*

01651421**

01651422

welulagnisirdainde 3(2-3-6)
(Wastewater Treatment Technology)
SnfideaSouinney 01651362

nstdusylpaiannitn szuusiusautnde assuaunisUrdaidenag
AN LAl d-neaw kazdinm nsiitaukazindnngnaudaand n1saudunis
uarnstigasnwszuuthninde dnisAnwuenaniud

Water utilization, wastewater collection system, physical, chemical,
physico-chemical and biological wastewater treatment. processes, sludge

treatment and disposal, process operation and maintenance of wastewater

treatment systems, Field trip required.

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

arudrfyveunaluladiledalunsudlalymdwanden ngmneway
nszUIuMIIANTT MsUszgndlindnameriuazdnlundufiolrsugianyuiou
wealulagsloRalunisinnisveryadesyusu Jagwisldnianisinuasuaziag
adun3d nszurumsianisvendesuuuysninisluaiaasisounasgnaivngsy
wnlindasiienslusuanvsamalulagsluda nsgifnw

Importance of recycling technology for solving environmental
problems, laws 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 technology, case studies
IGRNIETR (el 3(3-0-6)
(Eco-energy)

wialulagnInanuazn1TINNITHAN UMY UILULAEHANIUNEDN WENY
waseing wasuh wEIULIAINT wasuay wianuliRan Woindsdanm

fadianiw Fana nsdidnwn
Technology for production and management of renewable and alternative
energy, solar energy, hydropower, ocean energy, wind energy, geothermal energy,

biofuel, biogas, biomass. Case studies.

** AUiule
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01651423

01651431

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

vdnnsmguAviadaneden Aunsdeunazanuduiusdoguninves
uywd nsiansdslfna VUryanoe warernialutou N19EUIAVIADINIT
msAuAEmmsthlsa Ineinsszuin msguiAviaiinendeuasaniulsznounis
MIPIUANIMASIAVINIE IR B

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.

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

fgmanuiAss nsaunsUssifiuanandes sy Sudunsie nsusediu
n1sduda n1sUstfiunansenu n1ssawunAuEss nsUssdiuauldudusy
AIULE BRI UAILIN G BUAINNTTHAI U m’mLﬁ'awaamsmﬁuaxﬁuﬁﬂuLﬂ'f"]au
N158MN13AULEBIFUEWINE BN ﬂ”liﬂ”@mimmLﬁimiﬂaﬁmmﬂugm ulyune
ﬂ??ﬂLﬁUﬂLLﬁSﬂ?iﬁSﬁ’ﬁ ﬂiiﬁﬁﬂ‘l&ﬂ

Definitions of risk, risk assessment framework, hazard identification,
exposure assessment, effect assessment, risk characterization, uncertainty
assessment, 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.

“* JyFuuse
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01651432

01651433

mm‘igmm‘ﬁﬁ'ﬂm‘iéunmﬁau 3(3-0-6)
(Environmental Management Standard)

nsnumudanadeudodu ulsviedunadon Msaunudindey
nsseyUsEiududanden ngrutsuazdetadudu q nsussfiudess
nsatnguszasduasiiimang n1surlUUFoR nisnsaeaey msdsefiuniely
NUNIUNNTIANT MIUsziiungussiliuniguen nsdlfnw '

Initial environmental review, environmental policy, environmental
planning, identification of environmental aspects, legal and other
requirements, evaluation of significant, objective and target setting,
implementation and operation, checking, internal auditing, management
review, external auditing. Case studies.
amﬂﬁ'dl,nmé’auLﬁ@ﬂ’]‘immml.asq'iﬁ%ﬁﬁmrs 3(3-0-6)
(Environmental Labels for Green Marketing and Business)

wurlfunsnatnlunisuansdoyadsuindeuveandnns vdnnisuay
Uszinnaaindwandeudnsdanuuinsgiuaina leteals 14025 derfvuauay
BufiANelaenndesnudernmunvesnainduindoudseiani 1 aain
dundeniiinisiansumansenusoduindanlasnaoainginsdin Ussini 2
Qmﬂﬁ'ﬁLL'Jﬂé'anﬁm'iLLﬂm‘ﬁangaﬁ’gEJG]‘LJLEN warUselavil 3 aaindauIndouiisnsds
mMsUspdiuindnsdin Megrnandunndonusziandsqsislunagsieseme
nagnsntsaiiuusudededaBu nagndnisWauinin Susiodradeiy
aandunndoudmiunsmannuargsfdiden nsdidnu

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,
sustainable  branding  strategies, product sustainability  strategies,

environmental labeling for green marketing and business. Case studies.

“* JuuTule
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01651434

01651435**

01651436**

muSuiinveuvetednsredinuazAnndeuiientsimuietediiy 3(3-0-6)
(Corporate Social and Environmental Responsibility for Sustainable Development)

WUIAAAIIUTURAYBUADHIANYDIDIANT U1ATFIUNTULTIIUTII8ANN
SulinyaureadenuroUsenaunisgramnssy seilsuwasuinsgivainainaigy
ANuTUinvauAadIANYDI8IAnT N1TIATIERRazNTTRNsEdulAduLEe
nannsddryresnsmiiiugsianiuinveusoday mswauLagnsUseiliung
Tasamsnfufinveusiedenu nadsusenulasinisfisuinteusediny uniSeuain
nsnAnelulIsmALasAIUIZVA

Concepts of corporate social responsibility (CSR), CSR-Department of
Industrial work standards, international principles and standards on CSR,
stakeholder analysis and management, essential principles of CSR, CSR report

writing, development and evaluation of CSR projects. Lessons learnt from

national and international case studies.

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

nﬁl,%auiﬂ‘mniu%guﬁugm ns@gulusunsudmiunisdanisteyauas
Fudeya nisuauedeya n1slsgideyanielausninieada n1sdnnas
uteyaniglausiigiudoya NMsnivANRitumens ﬂ?iﬁﬂﬂﬁi%ﬂ%aﬁﬂﬁuﬁ 13
Yeuiinanerlddeuniann

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.

LUUSIABIMIIVENFER SaLIndeL 3(3-0-6)
(Modeling in Environmental Science)

WUUT1and N13saesaaunseiluduivenmansuasinaluladdwandou
se1lgudTTaay nstnassuuwlude Yy grussivgluduinermaniuay

waluladduinasy

** JeuTuds
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01651437**

01651438*

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

science and technology.

mnuaendeuaggumaniluanuiivhaiy 3(3-0-6)
(Workplace Safety and Hygiene)

anmuadouluanuiviauuasquaimessfusznauoin Sunsienie
nMenm Faam el satiniseaans TsauazedAmaainnisine guAnans
gaamNsIY Awiner MsUsufiuaruidssiiuguninuazanuvaoade malulad
wazmsuimsauanuUasniy miatuaudaide n1sszutsomaluaamudiviney
MsTesuLaznsaeuaugiRive defmunuaznguneiiieadestuaiuuaen e
Tumsvhan msfnwuenaaud

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, industrial ventilation,

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

required.

iswgAamuisudmiugsiandadu 3(3-0-6)
(Circular Economy for Sustainable Business)

naNNTYRIAsTHERAMEUALY Wt jURrsugamyuiou ssuuiioe
wisughanyulsy lueagifamsegiavyuilsy aanudndudnyguiiey aain
Awndeumessaniusivyuieoy mfndugsnaasegiavyudeuegiulugusss
nIAN

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,

> JynFulse
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01651451

01651452

NIIANNTTLUULLIALALNINEINTSITUYRA 3(3-0-6)
(Ecosystem and Natural Resource Management)

MANNITIANITHALNITINUNUTZUUTIALAZN T NEINTTITNYR AUANAULAE
AuimensdwIndey anudBunidawandey mIuinisuasnisUssdiua
M3U3IN1sTRsTEULTnA InTesilan1sdianisdanindenuasninenssssued
nmsifgafemnsdnuuanisiidiusanvesuszanvy msdanisszuunaniun
i3a warvreilmeia uiamauasngwmaﬁﬁm%’aa NITUSIININANTENUNIY
Awndeunaznisuiuivosyud nMfnnisseuuiinawasninenssssued
FEAVVIAULATUNUNIR NN

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,
environmental mitigation and human adaptation, ecosystem, ecosystem and
natural resource management at national and international levels. Case
studies.

i fameTanmdanadoumain 3(3-0-6)
(Aguatic Environmental Bioindicators)

A dnyvesdsiidinluundai aunimih vafiuniai wanuda
Aeafuiadamisdanm duddTamsdanm 3TIIERUAMANAILINE BN 19U
Usstanvesdadidinivhunlilunisussdiuvamniwi unasineudie dafuiindu
MusULI3 wiaath Uan fivi nsdiine

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,

aquatic macrophytes. Case studies.
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01651453

01651454

01651461

nsRnRuLagnagnsnTHumIneInsTanazLg 3(3-0-6)
(Monitoring and Restoration Strategies of Marine Biological Resources)

nagnsnsinaudmiunineInsdanimnimeia n1sidonisnisd1sis
fvanzay nagnsmsiuydmIuninensTn g MIATIZYTeYaIINNTT
fAnnuna Ussiiulgyiiinasenineinstinimmamsa nsdiine wasideridu
Uszihudity

Monitoring strategies for marine biological resources, selection of
appropriated survey techniques, restoration strategies for marine biological
resources, monitoring data analyéis, threats to marine biological resources.

Case studies and important issues.

m'iLﬂﬁﬂULLﬂaaaﬂﬂwqﬁaﬂmﬂﬁia?ﬁmwé’au 3(3-0-6)
(Climate Change on Environment)

mifamLesmMIaBuLUaEn mgionna amamainnsiisuulas
anwgienna nansznuvsansdsunlasanimgiionniaeszuuiinaniaun
syuviliainda svuuddeeils AuunmiseIms WAZAVNINYDINUYE
msmmmizﬂﬂmﬂ?{auwaaamwgﬁmmm n13Ussldy AueeulnIne
nswasuulasanmaiiennia wuamansusTmEanssuLazmsUsud wleue
LLazaqﬁmutyﬂﬁgﬂuwﬁwﬁLtaxmmmﬁ NIUANE

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.

N5INTINgUarUBaEydUATIE 3(3-0-6)

(Hazardous Material and Waste Management)

¥

ML anwagian MIvaTinguasvesdudunsie nguine untyeda
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01651463

01651464

Classification, characteristics, identification of hazardous materials and
wastes, relevant laws, legislation and regulations, toxicity, fates of hazardous
wastes in the environment and their impacts, hazardous material and waste

management. Field trip required.

wialulagdmsunismivauuaiuieeIne 3(3-0-6)
(Technologies for Air Pollution Control)
AviidesSeuinneu 01651363

AMANYEYBIEUALDDILAZAY NITAANINATIVAOUNANYN1981AA
walulagnisaiuauduazessuazfing n1sdenld waluladnisaivgquuaiiy
N9 MIATVINZAN NAL mﬁm'swi'@LLaSLwﬂIuIaﬁﬂﬁiﬂQUQuﬂéu WUUIaBINANY
VNDINIF TEUUITEUIWDINA

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.

walulagmsudauagnisdanisvesyarles 3(3-0-6)
(Solid Waste Treatment Technology and Management)
Adifeaseunnen 01651261
yiinvesvgzyaos nstanisvesyanesfiundsniie uuiniaAsesie
wyuidsy walulagnmsldvsslevdaszyades walulagnisuiiiavezyanes n1s
uAuaiiy Msinmuransznuseiadon muvasadedoguaim nadiAny
Type of solid waste, solid waste management at source, circular
economy, solid waste utilization technology, solid waste treatment

technology, pollution control, environmental impact monitoring, health

safety. Case studies.

** JUiulse
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01651465

01651466

01651467

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

femnazgudnvuzvendss adudes nguinsuazansgiuiiiieadesiu
vafiumadesazanuduasiiiou  antunisaltiagtuvesuaiuniadonay
nMsduazifiou wdsninuaznansznurosaieiudewasanuduasiiiou
wieaflanarmadin nsnsiaialdsaasauduaiiou NIANUANUATENINEY
uaznIsanAaduasitey nsalAne

Definition and properties of noise, sound wave, laws and standards in
noise pollution and vibration, present situation of noise pollution and
vibration, sources and effects of noise pollution and vibration, measurement
instruments and techniques of noise and vibration, control of noise pollution

and vibration mitigation. Case studies.

ﬂ’l‘jEj’e]EJﬁﬁ’lEJLLaxﬂ’liﬁuWUW]ﬁ’mﬂW 3(3-0-6)
(Biodegradation and Bioremediation)

nsdegaaty N1sAIUANETHAREAUNISULUUSTIUMLAERaUNTE nalulad
nwaﬁuwvmﬂ&%’aﬂmaﬁw%’uﬁuua&ﬁﬂﬁﬁuﬁﬁuLﬁau mssiaaaawuasmiﬁmﬂ
ITINMYRIITBUNEEANA1e nsUszgnAmaiialsenliana

Microblial degradation and control of conventional organic pollutants,
bioremediation technologies for contaminated soil and eroundwater,
biodegradation and bioremediation of persistent organic compounds,

applications of molecular techniques.

wdnmsHusdsuwandon 3(3-0-6)

(Principles of Environmental Remediation)

I '
s A =

mstudevlufuuasiilaniu n1suseiiunaznsuvsseiuiuiivudou
mssenuuuMsHuWAadon nisiuAsndoudeismenisnin iadl uagdanm
msHuylng e miﬂssLﬁuﬂiaﬁw%mwmadnﬁﬁuw‘)?{amé’au LGOI

Contamination in soil and groundwater, Assessment and classification
of contaminated land, Environmental remediation design, Environmental

remediations by  physical, chemical and biological  methods,
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01651496

01651497

01651498

01651499

Phytoremediation, Environmental Remediation Efficiency Assessment, Case

studies.

Sosawzmainemansiazmaluladduindon 3(3-0-6)
(Selected Topic in Environmental Science and Technology)

WgoiseanuraulaniainedianshazwmaluladZanadouseaulsuuing

oo

dasasnsiiniswasululuwsaznianisane

Selected topics in environmental science and technology at the

bachelor’s degree level. Topics are subjected to change each semester.

duuun 1
(Seminar)
nrsdnddakazanusieRsasnuraulanisinetmanswazinalulad
4:-' 2 s =% =l
dauwndanluszaulIgyns
Presentation and discussion on current interesting topics in

environmental science and technology at the bachelor’s degree level. Topics

subjected to change each semester.

Ugymniiiae 1-3
(Special Problems)
nsAnwAuAIIMITINg Aanstavinaluladdsnadenseauliyuiniuazy

=l = = ]
PYULIE LYY U UT 18U

Study and research in environmental science and technology at the

bachelor’s degree level and complie into a written report.

Tasanuinemansuasnaluladdwindo 3
(Environmental Science and Technology Project)
n1s@nwrduailassluiidenauladiuinetmansuazmalulad
AanndaussiulTyans uazSeudsadousisny
Study and research project on interesting topic in environmental

science and technology at bachelor’s degree level and compile into a

written report.
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3.1.5.2 5193910u9 Mhildsiaivivemangns

01402311

01402312

01403113

Fpd | 2(2-0-4)
(Biochemistry 1)
Fiideaiuuniou 01403223 vise 01403227 Wiedsundeufiu
waduarosdUsynauzenwad Tassadrswaznifivesnlunssuiunig
nadnaiiluwadarsavatstvmes Taseads aud® niaflvesanslulawmsy
1Ushu nsntleddn afin teulad
warlaoulesl uaznsussynd
Cells and cell components, structure and functions of water in
cellular biochemical processes, buffer solutions, structure, properties,
functions of carbohydrates, proteins, nucleic acids, lipids, enzymes and

coenzymes, and applications.

U uRns¥adl | 1(0-3-2)
(Laboratory in Biochemistry 1)

Fyrfideasuninou 01402301, 01402311 w3e3sunseufuuivinas
Sesfitevuastvines awnlnsinlawa’ n1sdrasddasiaiivestaluana auds
nanmenmuaziaiilazmsiaszidaluanafanssueuleiinaialasulnns

Laboratory on pH and buffer, spectrophotometry, biomolecular
modeling, physical and chemical properties; and analysis of biomolecules,
enzyme activity, chromatography techniques.
wiliiug | 3(3-0-6)
(Basic Chemistry 1)

peRDLLALIATIEAIN SEUUNTROAN SIMLINTImumTIN Wussell Usinauduius
uwiie veunan veauds arsaralsuarAeARBLR

Atoms and their structures, periodic system, representative elements,

chemical bonds, stoichiometry, gases, liquids, solids, solutions and colloids.
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01403115

01403118

01403222

01403227

WAElNugIu | 3(3-0-6)
(Basic Chemistry II)
Ty feaTEUNNIDY 01403113
gouvNafIans aunaransial augainll nsauaziva augaveslooou
=i a e &= s =l e =S ¢ e aed
wadilnin 59N TUTUY wnillAeeifiutu nilledes LWANDUNTENUFIUY
Thermodynamics, chemical kinetics, chemical equilibria, acids and bases,
ionic equilibria, electrochemistry, transition elements, coordination chemistry,

nuclear chemistry, basic organic chemistry.

UftRnsiadiugu 1(0-3-2)
(Basic Chemistry Laboratory)
Fendidaaieunndeu 01403113 wiandeuiu

UftRmsvaassdmiuiaiiiugiu

Experimental laboratory for basic chemistry.

\AIBUNIE nAUURNTS 1(0-3-2)
(Laboratory in Organic Chemistry)
FiifealFousnnou 01403227 viewdouiy

UfuRnsdmsuIv 01403227 1aildunse

Laboratory work for 01403221 Organic Chemistry.
\niiBuvEdnugu 4(4-0-8)
(Basic Organic Chemistry)
JiideaSeuinneu 01403111 vie 01403115 u3e 01403117

VO UAMAAIBUNIE nsPunUsenvvesansusenauduvisd UfAsen el
waznalnuesujisen amedlownd wnilvesansuoduin lelasasueu uoada alad
welsuudnlalasaniuau nsmlassasievesansuseneudunidlagisms awnlnsa
¥ audfuavuise1vaiueanaged Bwes a1susznauiluea ueadlon Alau nsn
Bunsd ayiusnsadunid leflunazarsusznevlulpsiaudug 3fa ardlulawmsn
nsnasilu UsAu uaznsniliAgan

Theories in organic chemistry, classification of organic compounds,

chemical reactions and mechanisms, stereochemistry, chemistry of aliphatic
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01403231

01403232

01417111

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.

USunasinaeivnaail 2(2-0-4)
(Chemical Quantitative Analysis)
AyiidioaiFuusnneu 01403111 %30 01403115 w3e 01403152 %3 01403155
NANNITHAZATZUIUAITIINITIATIZUN AT abAr1anslussidavis
Ansei nquiluvinadiees malenesilasdmidn mseseilaenislnmse
NINIRNIA-Lwa nslmmsalaenisiianznou nslnimsnlagnisiinansidadou
MsbnnInanend ﬁé’ﬂmiﬁugmmmamrﬂm‘lﬂmLMﬂ?LLUUQﬂﬂﬁu
Principles and process in chemical analysis, statistics in analytical
methods, theories in quantitative analysis, gravimetric analysis, titrimetric
analysis, acid-base titrations, precipitation titrations, complexation titrations,

redox titrations, basic principles of absorption spectrophotometry.

U URmsUSInarinsginiuail 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
AiidesSeuanneu 01403112 ie 01403118 uaz 01403231 visowSauiu 15
01403233 Wiowiounuy

walAwazURURN1INARBIATIETUTINamMN LA

Technigues and experimental work in chemical quantitative analysis.

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

@

aa 1 o o & s & 1 a q
flinuazausieiiios eyiusvesllsidunaynisuseend AndeuRusuay
nsUsEens USiusuagnsussynd
Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

o



01417112

01419211

01419214

01420117

01420118

wAanad |l 3(3-0-6)
(Calculus 1)
Suiideaieuannou 01417111
sundinaudlf eyiusdes Uaiusvianedu aumsidteyiusyagu
Space geometry, partial derivatives, multiple integrals, elementary

differential equations.

el 3(3-0-6)
(General Microbiology)
Senfifeasuanney 01424111

wdnmnegadainen Jaunsduliniag 1A59a5190wad WUFNTTU N1SLATEY
LAy WWNUBATY N1TIANLIANY ﬂﬁﬂﬁxqﬂﬁwmﬂﬁmwmi 91917 QREAINNTT
Andey m‘zmﬁﬂ'mqml,asmmwwﬂ

Principles of microbiology, groups of microorganisms, cell structures,
genetics, growth and metabolism, classification, applications in agriculture,

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

qativineniiugu nAUURANIT 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Jfideaseunndeu 01419211 visandeuiu UfiAnisdmiu 01419211

Laboratory for 01419211

9

Wandnugnu | 2(2-0-4)
(Basic Physics )
nafmans naransvetlna guunaani MsidouiLuugsueiin

Mechanics, fluid mechanics, thermodynamics, harmonic motion.

2

Wandiugu I 2(2-0-4)
(Basic Physics II)
Aqiideasunneu 01420117
it walwdn pduwimdnlndh feuemans fdndaalmidoad
Electricity, magnetism, electromagnetic waves, optics, introduction to

modern physics.
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01422111

01424111

01424112

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

e o

LAAMABIRUITERR frTadunsd FataAinats favan1snseane
Aaulsdunazn1suaNKeIANl19 UL UEdN NISUINLIINIUIY ASUAN
wasthes nswanuasund Msuanuasiieene adid euxudmsulssrnsifen was
GRNIEFAMIY ﬂ"lﬁLﬂ'i'WSﬁ‘t’fE]Haﬂ’ﬂﬂJﬁ N153LAIEY ATNLUSUSIULUUMALAED NS
AATIEANTOADBBLTLAURUUIE

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

analysis.

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

=la s L1

%qimaqaﬂumﬁaﬁ‘mm AR LAZLIWNUBATY WUSAIEAS warItmuin1s A

]

- o = =

vainuatsveindditin lnssadrawaguidivesdniuasiiv dnainetuay
WERNSTY

Biomolecules of organisms, cell ‘and metabolism, genetics and
evolution, species diversity, structure and function of animals and plants,

ecology and behavior.

Inen nAUHURN1S 1(0-3-2)
(Laboratory in Biology)
FyrdidiosSeuinneu 01424111 viaSeundoui

AN msldndesganssal waduazdiulsenavveasas Wevuiwad

' [ '
= ala = L= ¢ as o/

wagnsiAdouNvesans eules uasndsnuluddlin iedefivuardns Todns
YouraduaynIsuUIad nsduRuguarnsaiyresdadidin Aruvainanees
A4iTA0 ungiiarinen

Laboratory for microscope, cell and comments, cell membrane and

transport, enzyme and bioenergetics, plant tissue and animal tissue, cell
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01661353

01671211

01671212

cycle and cell division, reproduction and biodevelopment, species diversity

and ecology.

m‘iﬂ'wl,ﬁuwaﬂiwuﬁ&LL’mé'aumﬂqi‘tJmWLLasﬁaﬂu 3(3-0-6)
(Health and Social Environmental Impact Assessment)
msnslassadeiiugrusensatiuayuunummihfivesssuudwanden
msAinwImanns matian1suseadiy n13591897u Lesnstesiunilalasfinanuy
ATIAFBY NMTIANTHANTENUNNAUGUA AL IR
Infrastructure design for support environment system function,
principles study, assessment techniques, reporting, mitigation and monitoring

measurement, health and social impact management.

AINEDUNNE TN 3(3-0-6)
(Natural Environment)

VENAUSTINYIRAMING DY BeRUsEnau dnaiven ﬁagmﬁ’mmxﬂﬂjmi
fheveandeny Msuyudeusinemns Tginsthssdliedl aeleewns Tadedandon
fnafving) Uduiusseninddadldin ngfinssuuasnsuiuia nmsmauniludeny
mmwmnwmamﬁumwm‘m'ﬁzﬂ18ﬁ"mmﬂ'iw’miLLasm’luﬁﬂﬁquwaﬁU‘izmﬂ‘i
UsgTatin dunminegiilssmea dneinelan wazithvunensvau gy

Principle of natural environment, composition, habitat and niches,
ecology, energy transfer, nutrient cycling, biogeochemical cycles, food web,
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.

wdninemansauanday 3(3-0-6)

(Principles of Environmental Science)
sruvAunndounarnmsuninszaeasuafivludanndon safivuasianssy

f199 filnansenudeduandey M suazneden Yasouasnssuaunnsiviily

Wadgmn wumedesiuuazuiulsudly seuuilng uysduasdnndon fans

-55-



01671332

01671333

wizuMIRALE9EEy nvINBAsLIndey wswgRanyudsuiionsdanis
Aawndoufiddy Lﬁi@gﬂﬂﬂm%é‘%m’mﬁam Aauwandoudnw

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, environmental economics,

environmental studies.

MsANWINaNTENUANAZeY 3(2-3-6)
(Environmental Impact Study)

M3d1519 MINATIEN uarUssdunansznudanndauainianssy Ussunm
99 wazn1sidlusavesUssrvuiiadunuansumssagulausmslasinns 4
nsfnwIeNanIud

Survey, analysis, and assessment of environmental impact from various
activities and people participation for project management and decision
making. Field trip required.
ngmineuagLAiesien1sdnnisdandengilmenemaianniidedy  3(3-0-6)
(Laws and Environmental Management Tools for Sustainable Development Goals)

Wanemsauniidedy gnsmansed 20 U wlsvisuazununisdanis
AuAWAWINEON SEAUTIA nguIAeuanday wuInMsUssynaldng uuneg
dawandou ndnnsuazkumadnljdivenniailenisinnisiwindeundnd
UssinalnethanUseyndld

Sustainable development goals, 20-year Thai master plan. National
environmental quality management plan and policy. Environmental law.
Applications of environmental laws. Principles and practices of key

environmental management tools applied in Thailand.
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