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3.1.4 5187391

Chinese for Communication

n. nuandvndnenaly Geulidesndn 30 wiuaenn
(1) GaAuiseu 24 wiein
(1.1) nguaen UsAulseu 9 M7efn
0001102 vinwegnsilauaynsnuanIwI89ngy 3(2-2-5)
English Listening and Speaking Skills
0001103 nslnunSngudionisieans 3(2-2-5)
English Usage for Communication
0001104 AMwanguiteI TN 3(2-2-5)
English for Professional Purposes
(1.2) NFUNYBLANAAT NGUAIANAEAT waTNFY
IngFansnuatinAERSUIAULIY 15 waein
0001209  Huszneunisyalu 3(3-0-6)
Modern Entrepreneurs
0001106 Aanudunadioslng 3(3-0-6)
Thai Citizenship
0001109 mansnszavLiionsiaLTe iy 3(3-0-6)
The King’s Wisdom for Local Development
0001108  MITALESTULAZALAAINNIL 3(3-0-6)
Health Promotion and Care
0001210  #Inwyaaalugamava 3(2-2-5)
Smart Life in the Digital Age
(2) \doni3ou sedvilungudaluil laitosndn 6 Wiein
(2.1) weniFeungunten Litdeandn 3maena
0001101 mwilveiiienisdeans 3(3-0-6)
Thai for Communication
0001201 mm@ﬂmﬁamsﬁams 3(3-0-6)
Japanese for Communication
0001202 mMwdudienisdeans 3(3-0-6)
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0001203 AL ALiNSaRENT 3(3-0-6)

Korean for Communication

(2.2) \AONFEU NENNYBUANENT YiT0 NGUFIANAIEAT %30 NE

Ingaansnuatindans  lideasndn 3 wenn
0001105  guvserans 3(3-0-6)
Aesthetics
0001107  vinweluamssudl 21 dWeTinwavedn 3(2-2-5)

21° Century Skills for Living and Occupations

0001110  nsAnuazsanaula 3(3-0-6)
Thinking and Decision-Making

0001204 ‘U%’sucgwLLasmamLﬁaﬂﬁﬁ%ﬁu%ﬁm 3(3-0-6)
Philosophy and Religion for Life

0001205  wimnssuuavguviemanimanviondiss  3(3-0-6)
Tourism Innovation and Aesthetics

0001206  UsziReansuasiauinisvodlanadelvd  3(3-0-6)
History and Development of the Modemn
World

0001207  nguaneluddnuseantu 3(3-0-6)
Laws in Daily Life

0001208  FImeenuuulamednemans 3(3-0-6)
Designing Your Life with Science

0001211  winnssudmsuausulu 3(3-0-6)
Innovation for New Generation

0001212  #qelutinUsezdniu 3(3-0-6)
Feng Shui in Daily Life

0001213 misWamYABAAWIELITL 3(3-0-6)
Fashion Personality Development

0001214  walesgAmavia 3(3-0-6)
Digital Citizenship



0001215

. NUINIYUANL

ASANFANIDLNIASIATIA

Creative Thinking

seulitagnin

(1) v nU VIAULSYU

(1.1) ANIAANENILAZINGIAENS

4011101

4011102

4021109

4021110

4021111

4021112

4031109

4031110

4062110

4063902

4091106

and ey

Introduction to Physics
UfTRmsiEndidasdy

Introduction to Physics Laboratory
naniadl 1

Principles of Chemistry |
UdRnsmaniad 1

Principles of Chemistry Laboratory |
nanLAil 2

Principles of Chemistry |l
UUAn1snanedl 2

Principles of Chemistry Laboratory II
Faivenloeiu

Introduction to Biology
UfTRmMsTive ey
Introduction to Biology Laboratory
fneinenduinden

Environmental Ecology
admfiensidemneduAunden
Statistics for Environmental Research
unanda Doy

Introduction to Calculus

(1AB.2) #i 19

3(3-0-6)

104 “2enn

38  wi2enn

25  wi2enn

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(2-2-5)

3(3-0-6)



(1.2) grAranslanIzaIu

4022307

4022308

4062102

4062209

4064201

LPIBUNIE 1

Organic Chemistry |
UfuRnIsARdun3d 1

Organic Chemistry Laboratory |

I3 LATNYINY 1A INA DY

(1AB.2) 1 20

13 BUBNA
3(3-0-6)

1(0-2-1)

3(2-2-5)

Biochemistry and Environmental Toxicology

LPIALATIZYNSEIING DY
Environmental Analytical Chemistry
RYIIMENFWINROY

Environmental Microbiology

(2) ABURANIZATUVIAU VIAULSEU

4061104

4061105

4062103

4062401

4062410

4062901

4063209

4063210

fugumndinemansamnden
Fundamentals of Environmental Sciences
P3u559 I TNeEIngou
Professional Ethics in Environmental
Science
AR AN EUNE NN
Physical Environmental Science
NMIAIWALAANUATIFADUAMNN
Aauandoy

Environmental Monitoring
ﬂ{]‘wmaLLawIsteJ?aLmé’am
Environmental Law and Policy
SuunAundoy

Seminar in Environment
YaREMNLaEMTIATIEN

Water Pollution and Analysis
UANYNAULAZNITIANTT

Soil Pollution and Management

3(2-2-5)

3(2-2-5)

44 wiqena
3(2-2-5)

1(0-2-1)

3(3-0-6)

3(2-2-5)

3(3-0-6)

1(0-2-1)

3(2-2-5)

3(2-2-5)
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4063213 NaNEOINALAIEEN 3(2-2-5)
Air and Noise Pollution

4063407 mMsUseiiunansznudaundon 3(2-2-5)
Environmental Impact Assessment

4063423 welulagnstidnide 3(2-2-5)
Waste Water Treatment Technology

4063425 walulagnisauauaiy 3(3-0-6)
Pollution Control Technology

4063606 wialuladazain 3(3-0-6)
Clean Technology

4063607 LUUTIERWNINeIMAnSAmIndon 3(3-0-6)
Modeling in Environmental Science

4064501 M33an1sALInday 3(3-0-6)
Environmental Management

4064902 TAssudsenmedaandon 3(0-6-3)

Environmental Research Project

(3) Svnanzduden TdenSeuseivseluildesniy 15 wuein

4062408 Wiy Aunndenuaznseyiny 3(3-0-6)
Energy, Environment and Conservation

4062409 nseusndRunazii 3(3-0-6)
Soil and Water Conservation

4063108 Tneineumaai 3(2-2-5)
Aquatic Ecology

4063211 InenansounteFumindon 3(3-0-6)
Environmental Health Science

4063214 walulagnsidnininvezyanes 3(3-0-6)
Solid Waste Treatment Technology

4063215 WEIUNATNANTENUADATLIAS DY 3(2-2-5)

Energy and Environmental Impact
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4063302 ssuumMsiansdunndennasanudaends  3(3-0-6)
Environmental Management System and
Safety

4063303 Lm@mam%wé’mmmzéqLL'mé’an 3(3-0-6)
Energy and Environmental Economics

4063304 anunsadswandontlagiiu 3(3-0-6)
Current Environmental Status

4063401 N13RUSNEAIUNAINTANENINTININ 3(3-0-6)
Biodiversity Conservation

4063417 nsdnnsguthuardaunndey 3(3-0-6)
Watershed and Environmental
Management

4063424 nsMauRunsliUselonifiay 3(3-0-6)
Land Use Planning

4063426 weluladnmsunEaunndon 3(3-0-6)
Environmental Remediation Technology

4063427 nseusnEnasnululseny 3(3-0-6)
Energy Conservation in Industry

4063506 nsausnYuazdan sninensUnlivazdnivn - 3(3-0-6)
Conservation and Management of Forest
and Wildlife Resource

4063507 mMsdsuulasniiennelanuagnisin 3(3-0-6)
N13NUNUR
Global Climate Change and Disaster
Management

4063508 UIAINYINTNYAT 3(3-0-6)
Agricultural Ecology

4063509 Tnmgdunidmedanndey 3(2-2-5)

Environmental Microbial Ecology



4063510

4063603

4063604

4063605

4063608

4063701

4063702

4064505

4064506

4064507

4064508

nsInnsnauluANYRTNTTY
Energy Management in Agriculture
LUz IaNsAUMAN N mansITe

dauInay

Geographic Information System and Map

for the Environment
WANIUNELEDN

Alternative Energy

NARUNAUNY

Renewable Energy
ﬁugm’iwmmam%wé’wm
Fundamental Science of Energy
i3eafletavnedundanuuazdcnndey
Measure Instrumentation of Energy
and Environment
w3esflevnsdanindon
Environmental Instruments
nMsdansyudiuasndon

Man and Environmental Management

(1AB.2) ¥ 23

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

PANNITINNISAIINABUNBNITHAUNSISEU  3(3-0-6)

'
o

AINADUFANWNTIEY

Principles of Environmental Management

for School of Environmental Studies

Sustainable Development

LY

N153AN1SNAIUTUEUANEWNDNITHAIUN

sty

Energy Management in Academy for
Sustainable Development
N5UsEuININTTINURIHEN N

Life Cycle Assessment

3(3-0-6)

3(3-0-6)
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4064509 dandoufuniswauinisvieadien 3(3-0-6)
Environmental Science and Tourism
Development

4064510 M3TANITIEULAI IR UNTINYAS 3(3-0-6)
Environmental System Management for
Agriculture

4064603 Lwa‘i’qLLazquﬁugmtﬁamiﬂﬁzLﬁumaﬂizm 3(3-0-6)
Faundey
Basic Schematic and Design for Environmental

Impact Assessment

(@) FutnUszaunisaiivndw 7 BUBNA
3.1 U9AULSEY 1 wienn
4063802 A5LH3IUUTZAUNITUNIARUIUNAILINA DL 1(0-2-1)

Preparation for Field Experience Training

in Environment

3.2 deniseusigdvlaivvienesaluil 6 VU2LNA
4064801 ASHNUTLAUNSAINIAEUIUNIAILINA DY 6 (0-36-0)

Field Experience in Environment
VED
4064802 AMAAANINN9ELInE DL 6 (0-36-0)

Cooperative Education in Environment

a =l =] (R 1 1 a
A. AUV NABNLES bltaenIn 6 uUlLNA
Wdeniseusedvla o lundngasiuvinedessigensindilaaeulay
Tigfusedsnieeiseuninal wazdadluidusiedsmnminualnseulaslddumbheinsinlu

nausin1sdsINsAnwvemangnsil



3.1.5 WHUNISAN®EN

¥

WUFIWINIAENS

YN 1 MANSANWIN 1

(uAB.2) w25

nu8ne FU9AY

e Jorein (Us5818-ULUR - Naxv Naw/9183%1

ANIMenULDY) CWIE
xooooox (T8 mnafnwTlY 3(3-0-6) Anwrialy
30000 |83 mneRn kY 3(3-0-6) Anwrhly
4011101 [#andidosdu 3(3-0-6) LAY
4011102 [UftRmsiandidodu 1(0-3-1) N
4021109 |waniadl 1 3(3-0-6) Ny
4021110 [UfuRnsvaniadl 1 1(0-2-1) wnu
4091106 Lma@é’mﬁmﬁu 3(3-0-6) AU
4061105 |938555839Inn19dauwIndo 1(0-2-1) LWIZAUTIAY

394 18
U7 1 nnannsfinwnit 2
NN FU9AY
R 4 (Us5818-Uf U . naw/

NI Po303%1 a3 R

- 3%

ANEIAILAULDY) CWIE
0000 | SR aIRANE T Y 3(3-0-6) Anwihly
xoo00ox | Sedvmuandnuialy 3(3-0-6) Anwhly
4021111 | waniadl 2 3(3-0-6) IV WNU 4021109
4021112 | YuRnswaniad 2 1(0-2-1) UNUY 4021110
4031109 | Finendesdy 3(3-0-6) AU
4031110 | UfiRnsdainendossu 1(0-2-1) MNY
4062110 | Inminenduindon 3(2-2-2) AU
4061104 ﬁugwumﬁwmmam%ﬁqmé’au 3(2-2-6) I NANIEAUTIAY

39U 20
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Ui 2 mansAnwii 1
nYne Fv109AU
WA Foein (Us3818-UUR - NGNIv Naw/3183%1
ANWIAIUAULDY) CWIE
o000 |83 mnadneiily 3(3-0-6) Anwihly
00000 |33 na@neTaly 3(3-0-6) fAnwvily
4062101 [IndAAsnzsinnsdaninday 3(2-2-5) AU
4063606 |wAluladazenn 3(3-0-6) I uanzaulIAy
4022307 |wildunsd 1 3(3-0-6) AU
4022308  [UURN1sALBUVSE 1 1(0-2-1) Ny
4062103  [INemanideuindaunienin 3(3-0-6) I naNIEAUTIAY
374 19
Ui 2 mansAneil 2
neAn Fv1UIAU
(U55818-U5)UR Naw/s187397
pGeLg Fomein - NAxv CWIE
Anweng
AULDY)
300000 | ST mIInAnwTIlY 3(3-0-6) Anwvily
300000 | AT MIIRAnT LY 3(3-0-6) Anwvily
4062102 | Tuadl uazivingrdwndou 3(2-2-5) AU
4064201 | 98TV ANEAWINGDN 3(2-2-5) vwnu
4063210 | UANYNAULAZNITINNTT 3(2-2-5) A NAN1EAUTIAY
4063607 | wUUSI@aININeIransasnndey 3(3-0-6) AN UTIAY
XXX | AUNADNLET 3(X-X-X) \donias
574 21
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UN 3 MANSANEIN 1
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MIAR FJv109AY
SheIun e (U33818-UUR - NGNIv NowW/5183%
ANYINILAULD) CWIE
300000 | EATIIIRARNET Y 3(3-0-6) Anwvily
300000 | SeA RNl 3(3-0-6) Anwily
4063209 | wafiwmsinuaynsinszet 3(2-2-5) NN TUTIAY
4062401 | M5ENTIALAAAIUATIADUAUNIN 3(2-2-5) I nan1EAUTIAY
AauIndou
4063425 | malulagnismivnuiaiy 3(3-0-6) I anzAUTIAy
4062901 | duaundauandon 1(0-2-1) NN TUTIAY
XOOXXX | AP NABNLET 3(X-x-X) GERIGE]
574 19
U7 3 aAnsAnel 2
nUIAR Fv1U9AU
o A (U55918-U 0% - . naw/
SN 93187390 L a3 -
ANYINILFULDY) 187391
CWIE
4063213 | dafun19eINALaIEe 3(2-2-5) I NANE
4063423 | weluladnisviadnde 3(2-2-5) A any
4062410 | nvisneuazuleuisduindey 3(3-0-6) ANy
XXX | AUANIEATULABN 3(X-x-X) A NRNITAULEDN
XXX | AP NANIEANULEDN 3(x-%-x) AV NRNIZAULEDN
OO | AUANIEATULABN 3(X-x-X) A NRNITAULEDN
NSLRTEUUSTAUNITAINIAAWINNNG
4063802 | . 1(0-2-1) Hnuszaunisal
FwIndeu
574 19




A15USSIIUKAZAANISAILINA DY

U7 4 p1AMSANEN 1
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nwne v109AU
.- A (U55818-U5UR - . new/
W 29I L QGHERY -
ANWIAIUAULDY) 5167397
CWIE
4063407 | n3Uszifiunanssnudsindey 3(2-2-5) AN 1EAUTIAY
4063902 | adffien1sisensdnudwindoy 3(2-2-5) AU
4064902 | TAs9MATeVNsEmInday 3(0-6-3) IuanIzAuUIAy
4064501 | n15¥an1sAaLInge 3(3-0-6) I aNIzAUUIAY
OOOXXX | ATUAWIZANULEDN 3(X-X-x) AW URNEATUEGDN
OOOXXX | AUANIZANULEGDN 3(x-X-X) IUANITAUEDN
599 18
Ui 4 mansAneil 2
IBAR v109AY
.- A (U55818-U5 0% - . naw/
W 29I L Nqu3v R
ANEIAILAULDY) 5167391
CWIE
4064801 | nsEinUszaumsalnaaununsdainde 6 (0-36-0) Hnusgaunisal | 4063802
739
4064802 | avRafnwinivdsanden 6 (0-36-0) HnUszaunisal 4063802
593 6

1. dninnuninenssssuninardauinaeudmingnsiing

2. ddnaundanuimingasang

VM : MENTINENfIfneILaznITYIUINIINITIERRUNNTYIaTL (Cooperative and

[

Work Integrated Education: CWIE) @n1uUsznaunis #iieenu LLazaqﬂ‘m;ﬂ%ﬁmsﬁm f

&
U
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3.1.6 AN5UIYSIYIYI
A. NUIAIVIARNYINQY

AU YouarAasUIEIIEIU midgin (UssEN8-UfUR-Anwriienuas)

0001101 awlneiienisdosns 3(3-0-6)
Thai for Communication
Aws anmdnle wagdinuzlunmisldnnwilnelumsieasiiimunzay
muaauNNsal MlesIesiuazaguUssfiundnainiFesdiils geeeiinsag i yadeans
Feuanlulemaning 9 szdvveantw msldduieslunsyndoas soonidesmusnuss
n381uulanNINUTEUYTHANANG ) N1SRBUNANUYTEANGNG 9 AMUMENNITTEY

wsgmlunsils wa 81w uasldeu

0001102 MinweN1TNaLasNITNANIEIINg Y 3(2-2-5)
English Listening and Speaking Skills
A amidla uasdivinuelunisilsunaunuiuagdeniudug n1sdu
Tamnulneldusslonuazdrurufertuasseusn msldnwdangulunisyn vensieaziden
uazasUUszifiuddny msdeansdesiveuaziuiainsiidesiinisuanldsuteyalagnss
lLigeniAsafuasiiduinsvierindudszd lnssairamaliensallunisya nisldniw

9

dulles Asevimeiuvanzadlunaldneuluanunisaliunndrmainuaie n1s3oeimusssy

va v

YBAAVINY WnUJURTINwENTHOEIANAnIUNITAINN 9

0001103 nslEnudainguiianisdeans 3(2-2-5)

English Usage for Communication

awg auitla waziinuglunisldniwdangulunisdoanstoyadls
MnnmsiaAgfuTinUszdriu msfiny) maunun dussens duiindewiaass lgldnw
AIUNIATFIL MTaunuIIniateiduiasuaraula nslidiuugin nafesnnd
NFAUNUIILMANITALANTIE VTN NISWARIANIAN NISIEUTEAUNTlvRINULEY NTLAKES
waglfimanald madnauenanulasidenlosindeiduine agudeya nnssruiienila
mnudfuaziuUssfiuegunnis seydoyanndsiony madeunsaniluideiiduiay
Uszaunisal wmgnnsal amdn sl madeuaavneidusiuuuinasguieidestu

d' a Y o Y ! IS (Y o & ! d'
Sesaula enmuinesile We 81U lﬂJEJUﬂWH’]ENﬂZ]‘HVI"UWL‘Uum@ﬂ'ﬁﬁ@ﬁ’ﬁ
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SWERY YouarAdsUIEIIEIU iagin (UTsENe-UHUR-Anwiienuas)

0001104 AYIDINGHNDIVITINW 3(2-2-5)
English for Professional Purposes
Au3 anddlanasdvinwrlunisldnividanguluniswauazaunun

Fanadalusosniaudeiviy Waevegripaas waad Wusssuwd nsldnauiugye

A o

miudvesnwldlaglddosdndaiau fnnuazidealuiidenivainnals Al
nUsratAvesUssiiuniiaududounsgusssunaruinsssu Inujiavnuenwidingy

HUAINTIUANEANI NG Y

0001105 qUNILAENS 3(3-0-6)
Aesthetics
Au3 A lalumuduiusseninayvdiuamALazaNny N15303
AALALNTAUNAANNY NsuanIenIeTLalveyed MsfuiiesiSeuiiAeaty

AAIANLlUAILANG 9 MAeITeTuTInNYw NsTuTesnamINTIIe viues way

17
A 1

WoMvaiNaIAasUTELAT  LAZINAISIINUIATEIY BBNLUUNITHAAS IANITHAAS N15IAY
LA3BIAUATUTENBUTIMIL N1STANITHANT NMITIATIBRNENNNIgUNTERERSIuTALAad
NINNIINMMIALEIY viannsinesrUsenavial vanniseaniuuthedve sankuuain viv

donsiSews wilukany dnvimanumiefialy dnauenay NsInNYRanuAaUs

0001106 mwﬂuwmﬁm‘lm 3(3-0-6)
Thai Citizenship

o,

a A

Auwazauilanaznisujiinuiiuanteanfanisiansndnams
AN TULYEE BaNFUAULANAINYBIYARE AITLLANDNIALAZAINWILTIBL LANTNENS
w3 uagnisegswnuludianlveuazUsvuirulanageduiinuvanduiisssy n1sade
wazUfuRnu ng niinvesday nguinellewuiiieites JULUUNTUNATEY @ANNTTEH]
aadaa a v A v a6 1 L4 Qll =]
nTInUseysUlngduiinssumndnsdnsaludseyy vimvewuedugiusvomaiiiodine

! IS

Tuszueuuszrsulag danudunallomiduuds msnansidued1aiivana d3ndqiln
[

v o

1M01@7 AINASITULSURAYDUADVLNNVDIAULEY HNNITILATIEN I0VILATING DBAKUUNS

UURINe1EN uay INN5I50Ue
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SWERY YouarAdsUIEIIEIU iagin (UTsENe-UHUR-Anwiienuas)

0001107 inwelurnssed 21 Watdnuazeandin 3(2-2-5)
21%' Century Skills for Living and Occupations

a ¢ a a A YY) I
dUAU FLATIEA LLUIAR NHWHLNYINUNNBYS 3R7C Iﬂﬂyﬁmqﬂqiﬂ’]iﬂﬁzfgﬂm

U
A o o Ao o o a aa = A A
LADWRIUINNWENEN @m@ﬂ'ﬁ@qLuuﬂnﬁLLa%ﬂ']iﬂi%ﬂaU@W%W@EJ'NQJ@NQWWIUﬂW??TUVI 21

0001108 N13E3ETHILAZALAFUNL 3(3-0-6)
Health Promotion and Care
A1u3 audilalunisafuaSunazguaaunnig nsmuIinveneaLes
A1IEN1901TUA NITUTNITTANITAIN N1TiaTuadnenszuIunIsINsINgugdduiunay
JostullymmngRnssunng o vesdnluszezenn audrgesdwkaziumuinig ulsuly
as1szLiionsdaaTNguAW N1590NWUULAZINNINTIUNTATINATULALOUAFUN1IEN

N8 30 01sual denuazadly n1seenuuuiwkaztiunuInsiun1sdnnsiseus A

A7)

[

wianluaaaSunazuaguniluiund gy

0001109  en@nfwsEIIvLENsWAILDIRY 3(3-0-6)
The King’s Wisdom for Local Development
LUARLAUaNNI5YDIlATINTE ULl B a9 INNTE VAT NsUTEYNATY

waNNIMINL MdnUSsgeATugianeLiiss wunAnnsauwuuSBuluTInysed Tuld

MTARTesignsmaniaaafiiion siaLNTUS ULUUR LA AR SNTE TGS UIaE1

< ! A o [J s v a a A 1
Lﬂuzﬂﬁiill ﬂ']’mi’JllllEJﬂ‘Lm’NWUIW‘EJ‘LJ.UiéWJ’IﬂﬁiLLU‘UENﬁi’JlIﬂUVlﬂJﬂ’]ﬂLﬂiEJGU’]EJ

0001110 nsAanazn1sanaula 3(3-0-6)
Thinking and Decision-Making
A1SIATIEN DENLU WARTIENITATWINALETUT USRI EUNIF 218
dndau Yosag nsuAlanddgmn nslimana nislideuludeniun Bedydnual uay
wuusy Tunmseduneusngnisaififntuluiinsesu insemsdndeduin ninsgh
waznsidenlduuimensuidymlaegranunzay Jnseiiazeiuieteyainaisiulan

T2ty nsdedulavunugiuvestoyald
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SWERY YouarAdsUIEIIEIU iagin (UTsENe-UHUR-Anwiienuas)

0001201 awdiuilonisieans 3(3-0-6)
Japanese for Communication
Asiniinwe e ya 81y Weuntwdu Fnwidinaus amiauz
Usgloauaghennsaifugiu Snunaumundld ludiausesriu madeududselen srudom
yiietorudu manoudnny uasfinuusend ausssy sawdsaniunisaleng 4 vesdiu

Tudagdu

0001202 MeIuiiansaeas 3(3-0-6)
Chinese for Communication
Anwszuuideaniwdunans sruiudulagneesnuuinggiu A1dnm 23
lasead1eusgloaadnadnyg nann1slsudnysiIu N1sNAlAnay YAaunul mmﬁami

an1un1TalRe 9 TudInUsed1iu AnvUseing Tausssy AU AN1aid1AY 99910

U nsifeniddeuazimaluladileNauyinyensyn N3FRAITN1YITUVBINULES

0001203 ANYUNINALINDNITEDETT 3(3-0-6)
Korean for Communication
97U Weundyvuy wazaselun1winIng Ussauainais1ueantdes way

Feumdnilagnaes imdwimnasalvidudiasialulselen lnadenldlensellied

[

QNABLVNIZAY FOA1TIEUNAUNUINIBUNIMATUNU UL wardviruaRTRfon 1w LA
TUSTTUNNG
0001204 USgeyuazArauinen1saiugin 3(3-0-6)

Philosophy and Religion for Life

Fous waRaneUSuasmaunins funnuagay Tuoon ALMINEYY
Fin dsau Tan dnAsuazmauivedlan iensdsadinlidndnuiiinda a1z uay
F91300U3INYN13AlANg o) egadindnina uazgaiunsauszendnus AU lanuALae

ANNMINEYRITIN AseInTuiuauludeeula
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SWERY YouarAdsUIEIIEIU iagin (UTsENe-UfUR-Anwiienues)

0001205 u%’mnﬁmu,azqum%'amﬁﬂ%wmn'm/iaeLﬁ?’im 3(3-0-6)
Tourism Innovation and Aesthetics
arudidosiufefunmieaiiss Fuduasninensnmavioadisrzuuuusa
9 anudnlafeafunisaiiassd eydnduagiauiegiadedu nvensuszyndld

wAlulag winnIsy keI MNSIAAY TANETIN LONAUNIEAIANTN1aNTTYIBTE)
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History and Development of the Modern World
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Laws in Daily Life
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Designing Your Life with Science
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Modern Entrepreneurs
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Smart Life in the Digital Age
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Innovation for New Generation
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Feng Shui in Daily Life
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Fashion Personality Development
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Digital Citizenship
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Creative Thinking
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Introduction to Physics
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Introduction to Physics Laboratory
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Principles of Chemistry |
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Principles of Chemistry I
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Principles of Chemistry Laboratory I
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Introduction to Biology
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Environmental Ecology
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Statistics for Environmental Research
AUNUNYVBIADR VB ULIALALUSE oY UVRIEDR @DAN T UTINUTEINTU
Jupeulunsldadfiiienisdndula nandesuresainuiraziuiinlsdy n1suanuasniy
| I3 a 4 a & | aY v o '
U198 JULUUUNIUIY UUTISDI hazwUUUNALULIUS NNSHINKIIATT LHAINAIBE
NANNITUTLUIUAINITNAGOUANURAFIU N1INIAUFUNUTIENINEIUINIINEINTal N5l

TUsunsunneadid uazn1sussendldaiiniainuidsinday

4091106 unagdaLdasdu 3(3-0-6)
Introduction to Calculus
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Organic Chemistry |
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Biochemistry and Environmental Toxicology
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Environmental Analytical Chemistry
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Fundamentals of Environmental Sciences
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Professional Ethics in Environmental Science
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Physical Environmental Science
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Environmental Monitoring
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Soil Pollution and Management
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Water Pollution and Analysis
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Air and Noise Pollution
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Waste Water Treatment Technology
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Pollution Control Technology
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Environmental Impact Assessment
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Aquatic Ecology
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Solid Waste Treatment Technology
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Energy and Environmental Impact
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Biodiversity Conservation
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Energy, Environment and Conservation
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Soil and Water Conservation
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Watershed and Environmental Management
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4063424 n151auRunsTaUslevifinu 3(3-0-6)
Land Use Planning
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Environmental Remediation Technology
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Geographic Information System and Map for
the Environment
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Conservation and Management of Forest
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Agricultural Ecology
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Environmental Microbial Ecology
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Energy and Environmental Economics
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Energy Management in Agriculture
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Alternative Energy
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Renewable Energy
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Environmental Instruments
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Global Climate Change and Disaster Management
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Man and Environmental Management
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Energy Management in Academy for

Sustainable Development
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Life Cycle Assessment
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Environmental Science and Tourism Development
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Basic Schematic and Design for Environmental Impact Assessment
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Preparation for Field Experience Training in Environment
mMawissiiensufuRnuluanuusznounts vdnnsuagiAaifeaiy

annafiney) N1sidenanIulsznaunIshagmLUenY NMsadasnu NsdunI¥alny 113

fauyadnnm TausssuesAng 95s1ussaindn Fnveiugiuiidududmiunng

iR Anwedndn nmadigulassnunianan1sufiinu nMsReusenunIieIng
uagnsiiausny lasfinszuauniseusuania 30 daluy/mawiouuszaunsallidesndy

30 439

4064801 nstinUszaunsalnaauunedwIndey 6(0-36-0)
Field Experience in Environment
JulsRuniau : 4063802 MawSeuUsraunsainAauILsAIndoL
Falindnwildysannisausilddnuanussgndtun sy fiRnueidy
anulsznaunshitesndt 16 @av MsdninsienunanisuiRnulusduuulasenu
39318 UNsU TR dnauenanisujiRnuiesinsdusedmanans In1suseidung

nsufuRnulagesdlimeakasanIulsznaunis

4064802 avinaAnEINIeEsIndau 6(0-36-0)
Cooperative Education in Environment
Juntefiunou : 4063802 NsIA3ENUSTAUNISAINIAALINNINEILINA Y
FaldnAnwiufiReuluaniuvsznounisaiiouninimudinsiinig
nszuINnsaniafne) Tuaauuszneunisallidesnin 16 dUaw Savisneaniewaun
FpIwauilesuseuminglusuiuulassnu vieseanunsujifnuaniainu tiaus

NuuarUsziunalagginalazenansdiime



(1A®.2) i1 55

3.2 %9 ana 1avuszindiuszrvy Auvisasaniaivetenasy

3.2.1 913138UsEdmangns

=b.

AL

NIIYINTT

(W18/119/U9E17) Fo-ana

ABAI-ANU-A0UANY

’% a
AnduSans@nu
WUien Uln U.99)

WU

NNIYINTT

ASLINUADU
(Tl

&UauA)

Wy | Tl

NY2¢
YU

ANANSI5E

WI9ENY ANINT NASINGNY

9.0, (ANYIFERSTININ)
LRNINYIGUULSAIS, 2552
4. Anendans
Bawndou)
LRNINYIGUULSANS, 2545
.U, (@N51TUGUANENS)

LRNINYIFUNRRA, 2539

NTANUIN 3

12 16

919156

118 RN LNSAg

Us.a. (AuAEns)
UMNINY BN EATAERS,
2559

.4, (Anerdans
Zawandou)
LWINYIALULTADT, 2548
NN.U. (RREIUNTIUNEAT)

LRINYIAYULTAT, 2542

NTANUIN 3

13 16

919156

N8 NOWME ANBY

U5.0. (Bawrndeudnen)
LAY EURIANTANY,
2556

N4 (NIIANITNSNEINT
SsUTRRAZAIINEDL),
LURNINYIRUULIADT, 2546
AU, (@15150uaenans)

LNINYIReT e, 2544

AMANUIN 3

12 16




(1AB.2) i1 56

R . A19TUADY
. AONAI-ENY-EUAN .
§ ALY y i . . HAIY (@l
7 - (W18/U19/Ud) Vo-dna -UNEL3aNSANEN - o .
NIVING . Mg | dUan)
(U.4en Uln U.93) — ,
Wi | Tl
4 AYie g Ui Insyditdud v (Ra@iinen) AMANWING | 12 | 16
ANANTIANTE UNTINABULIADT, 2550
.U, (RATVINY1)
LRNINYIRUULSADS, 2547
5 919158 [U19@17 WNSH auaAnY U9.0. (NTTANITNAIY MmN g | 12 | 16
wazaunsansamalulag)
LRNINYIGUNELEN, 2564
.4, (WA UNALNL)
LRNINYIGUULSAIS, 2548
ne.u. (rnnssulysn)
W Inendemalulagasuns
2545
3.2.2 919199U5zAN
L ARV - A UAN A19TUADY
‘:q' AU ‘:1' aa o & = Y y) ¢
il - (W18/U19/UNEN) Vo-dna -UndLsan1sAne) (HNuy/dam)
NIVING . — .
(U.ton UIn U.63) LFial Tniad
1 | f¥emans1ansd pansinmg fgained  pn.a(naluladdinim) 10 12

LVNINYNR LT ealvd, 2549

N.4.(A3)

LINeaedeebni | 2539
a = a =

AN U (BILANLASYILAL

walulad)

LNINeaeTeelnl, 2534




(1AB.2) N 57

=).

ALk

N9IVINTT

(W8/U19/U8E17) Fo-ana

AAA-ENY-EDUAN
Fndusanisfne

(W.1on U.In U.939)

AT UADU

(Flu/dUnR)

919158

UNEIIING LNFITINTE]

Us.0. (wiluszend)
UNINY1B8WILY, 2558
4. (nalulagyanin)
UNINeSeslu, 2553
WU, (1Ad)

URINYIAYULTAT, 2547

10 12

NYe
U

ANANSI5E

LENIFLNN FUNTAULTEY

Us.0. (@Tuszend)
UUNINY1B8WILY, 2558
W, (Auszend)
UNINY1B8WILT, 2551
M.U. (1Ak)

UMNINYR8WUIL, 2545

10 12

HYILAIARTIANTE

<

UN9A1Y FUNSLNEY YaLLEa

o 3

U3.0. (MSNINTTTIUTALAY
B aundow)
LNNINYIREVDULAY, 2552
s, (neenansaangou)
UWIINYIQUULTAT, 2545

.U, AnenAnans)

LURINYIRUULIARS, 2535

10 12

3.2.3 9719159NLAL

=b.

(W18/119/UNE17) To-ana

7IN9U/528%

AU/

Uszaun1sainig

AIIRI-ANU-

AnUANY
| d' o @ =
-UNEd39n15/N W0

1380 .
WU.von UIn U.69)

N1TLINUADUY

(Falue/dUaH)

LA Toral

Y9817 SUYTT TuAsS

2
a

LouMALULaE

USEN DUNLR Laam

T
Y

Y

o w

71N0A




(1AB.2) i 58

4. ssduszneuEafuUszaUNMsalnTAsu (MsRinsuvesvAaRne)
dielinAnuiiuszaunsalluinInnoudignisvihanaidduaaiulszneuns 3s
TinguivinusraunisalinInlulassaianeinvemdngns ielindnulauszgndld
VinweAw3 funisviauluaniudsenauns lneimualinnaudeussuseIznisnie
AnUszaunisalmaauny WewSeuanundeuneufiagliinsdonizouseinlugluuuns

AnUszaunisalnipaunuvseaniafiny BesedvnguilnUssaunisaiiilaun

1063801 NMSLASENUTEAUNNSAINAGUINNNSEIAGDY 1(0-2-1)
1064803 N15ENUSTAUNSAINAAUINNNELInE D 6(0-36-0)
4064802 amﬁaﬁnwmaﬁummﬁ”am 6(0-36-0)

4.1 NINTFIUNANIEEUSVDIUTLEUNITAINIAGUNY
4.1.1 vinwelunsufiRnuananiudsznaunis
4.1.2 ysanmsmnuiiisouniteshluuitymlunisusznovends
4.1.3 fuyweduiusuazanansovhausuiugdulss
4.1.4 Jsvdevitensanonan WilaTausssuasans wavaunsaususila
4.1.5 fanunalwanseanwazinanuanassassatulsuseleyiluanula
4.1.6 ﬁﬁﬂwmiﬁamsé’mmmﬂ Weu AndATzrkazUsyaiana
4.2 4991981
4.2.1 ednswseNUszaunsalnaaunsdwndey Beuluninnsane
7 2 Ynnsdnwniis
4.2.2 v EnUszaunisaininauiundsnndouazaiadng Seulune
Asanwdl 2 Jmsine 4
4.3 AN5ANLIALATATINEDIY

i’]’mﬁmaaﬂu 1 A1ANSANE

5 danmuaNgafunsinlasenumnIeuile
sosduiidenifertesivawminden warlisonuifonidwiugueuy wazszeznai
wangasnvun eg1unsenda wisdulassnuidatunmsaiamanuideiionmuuaiy

NIl



(1AB.2) M1 59

5.1 Aesuelaude
Tassuadiidndnwiauls arusaedurenguiiiiuldlunisidlasenu
Usgloiflagldduannisilassnu fvoualassufiannsavinadanislussesinani
A
5.2 11ATFIUNANTITEUT
tinAnwanunsavhaududiu ansaudusviausudugduls fanuanansa
TumsAeanshsnwidou uaznwma fenuidemglunmsliqunsniuazadosiiolunsi
Taseau Tassouanunsadusunuulumsiausssonls
5.3 92aan
mamsanwil 1 Unsdnwil 4
5.4 IuUnULNA
3 g
5.5 N1SLAILUNTT
finnsimuadalusnisliduinu davituiinnnslidusnu Tideyatinans
Aenfulasesnu uasusuugdliiudeanninsaivedan ffedrdlassnuliinu wiousils
thdnwisanuanuivivedasnuiuszes wazsesnulywiguassaedissoiiles
AABANIANITANE
5.6 N3EUAUNITUITZIUNA
Usziflunalngenasdiiuine anseauanuiimilunisvillasents 91n
sreuatuanysaliduluauguuuuiidmuely uagansduvumsinauesmiunsey
sreznaidmun Usziiunarmdiiaveslasanidelasliin@nuninauenanuidede

A & 3 1Y '
nssunsiiuerasdaeulutesnin 3 au



(1AB.2) 1 60

= = 14 s a
BUIAN 4 HaNI3LIYUY naqwﬁmsaauuaxn']sﬂizLmuwa

1. MIAAILIAMEN YU TLAYYRIINANY

ARANYT LAY

nagnsvsenansTsuveinAnw

(1) fivinwglunisundgmla
aghaduszuuwnzay 1
UsEANSNINLATEBNAABINY

ANINLIAABNNNTITNUY

vangnsiunsinnisisunsauiiiugSoududfy s
Annisudledgmlusieivisiegduuulaseny In15ysanis
nsi3Bunisasufuiusisdulasanizos1sdsnuuinig
Fmnsiudeen siesdu vilvinAnwAnnszuaunsiGeuiuen
woussukazamsaunlatyurluaninnisiieuasele
annsafimulasanundledgmliiugus viesdu uazany

Usenaunsie

(2) fanunsaulunisvineau
AT NUTIUAUL D ULAY

Avinwen1TUldUBNasIY

MANGATIIUNITIANTSITEUNTADUYTAINTTAUANTYINIY Tngidl
nsmsgUAUNSaunsulEiutnAne duasudndnwila
Anwgrumndudluanulsznounis fmsfineusuisouai
wiadlunsvihnulagnsenanaiainaniulsenaunis uasiiy
nsruIuNISsgusUURuaniadnyl duasunisuiaus
NANUVDIUNANYTUSEAUNNINGINY SEAUATBY1NAWTLD

LAY SEAUTIR

(3) ARNWLN19AU

Igans suufuRnIg
Zawandou n1sthauafiv
Aawangou nsUsviduuay

NN5IANITEWINA DU

vdngmstinistineusuIsIsNuAnemans uazifiuyy
Arudneinenmans uarduanden uin1siioauady
msUsziiusaznsdnnisaswanden Tnefinszuiunsdaada
MIFeuITIMAVANUYTENDUNNT MUIBNUTIYNT UaziSeu;

nnsiludeideliivenansdluavin

2. mswauInMsEsudluniasiy

2.1 waWauINsseuInNInvIAnealy

1. AUAMSTIU 35T

1.1 Nan3L38uIANUANSTIN 38555U

1. faflun1sandudinuszdniu wazarunsadanisdudynivugiu

ARMTITUIILTITH




(UAB.2) Wi 61

2. dnuArntglumiuvdnvesUSygnasygianeiiies Lagaiuise
Uszgnaldlunmsainiiuddnuazuidym

3. fnusssy SuRavausednulunsUsenauns

4. fanuningilaluaudulneg Sausssulne darnuasedeiian
seileudtly anusuiiaveu

1.2 nagmdmsaeuildianngiSousunusss 93555

1. doAunsnanseuarianssunsseunsaeuliisouinanunsy i nly
AuAInIIBedng Anufufiatey demueuazlBy

2. ahataussaulusadnsivgnileannuiiszifevide answlungszideu
Yo Ingnds 1wu maddudsunsana msutinienussdeureamiingds

YV a a

3. 4pAINIsuNTSEUNTaUMUUUR Welviisuwinautilaogns

Y
£

dnddlunmusssuiidesugnils
1.3 NagnsN1sUsEliuNanNITTousaUAMLSITN 38555
1. UsmifiunnwginssumesdiFou wu madrduZeunsaaa duunss
nanasudau hswRanssulududsusgafimuiuiavey
2. Yszidiuannsu foRnuildduteumng
3. Uszilluannisidisinfanssuiiuansiannnuiite anundeuiies
ansdugiihuazdpnuiid amnusneuanding
2. fuAug
2.1 HANSSYUTAUANLS
1. fianwdmnudiladiuinermans malulad adinmans iieldly
FinUsednTu
2. fanmdemitiladudsaueans uyweeand ioussleviilunis
ANIITINBEF T
3. fiawuazarwanmnsalumsldnvinasAauslunsieans
4. faruianudile wagiiunuen imnsnludnsuyvevuainaiu
UANA1YBIIAUETTY

¥ b4

2.2 nagnsnsasuliiaudiseuiuaug

[

1. dpRanssumsiseunisaeuiidagiseudud Ay Tudnvasysannis

Y

ANusuarUszaunsalifvvesisswdiuauiuagyssaunisalindlusednnasula

2819NAUNAU



(1AB.2) N 62

2. §afanssunisdsunisasudiidunisiieudannnguidnisujoa
eligiSeuAnmuitnlaldegiauriade
2.3 nagnsmsusziliunanIsieusinuaug
1. Usziliusmenmsnageuges @auUatgn1Anisany
2. YsziiuannnsufoRnanssusng 4 vesmeiniiFeu

3. Uszliunnmsiauenuminidusenguuaseyana

3. surinwenelaygn
3.1 HanTsseumuinyemes Uy
1. IAuaunsauasinyensAnlulangna a319a55A uinnssuuay
FoulosruAnegnsesdsau
2. fawa1unsiiages duassideya Wen1sudtyniogi
45198336
3. fanudladesesdniuazauiuiinveu oaiumnuaunaliiie
auiiuluguenaidios Miluseiudsuimauayseiulan
4. danuasentnisanudAgueityusy T¥addnluniseusnyaiy
Julve
3.2 ﬂaqm‘miaauﬁiﬁumiﬁmmﬂW'iﬁauifé’mﬁﬂwwwﬂzyﬁm
1. dafanssunsiieunisaeusionszuIumsAn WeduasaligiGoudn
AT wazunUain
2. fAnsiseusanmM U iRt
3.3 nagnsnisusediunan1siseusauinwenayan
1. Uszliuannnginssunisdyyivesdiseu Fawsdudaunn franu
AUAU ARLATIZY wazuAUgym
2. Uszifiuannnisuausnasuluioasou
3. Ysziliusensiigiseulndedulaundymedradiivgna lnedasu

=

wagdseuTINAuUITHUNA Y

4. GuvinEEANNFUNUS TERINYARaLaTANSURAYaY
4.1 HanNSSEUIAUTINweAUAUTUSSYNINIYARaLaT AN TURAYEY

1. fdnean dilnanssnse waviiiunneA1veensi



(1AB.2) ¥ 63

v

a o I~4 Y o % [~3 a
2. Svinwzanuduni ganu Tunnsasreanududiy

Y Y

a o

3. Insuanilawazasnadndrintunsyiigrulnlulsslevinosusuuas
G
4. fpuduiussauduguoy Wudmuawaziendnwalifuvedlng

pileyeywinadiu UseiRenans

4.2 nagnsnisasunldimugisounurinveauduiussenitaynnauas

ANUTURATDU
1. dpAnssunisiseudiiulszaunisalnssannisinanuduseuang
= [ 1
nIntdungu
2. faRanssunasuadsuyweduius n1sUsudl wasn1svensuresauly
GG

LY [y 1

3. dnfanssunisSeuinilalenalidFeoulauduiussiudu wu n1s
[J < ! a o @ A < v
N9 UUNGN NTUAAIUNUINEANNA N1FUTUNL Wuau
4.3 515U TEuNanIsisuIfuANFUR S sEninauAnaLaEAIY
Sulinveu
1. dunnNMSINTINAINTTUNGUVBIS Y

2. Uszliunaannnsuseiiunuie agnanssunay

5. fuineen1IAIeideRaeY n1sieans waznsltiwmaluladansaume
5.1 HANISEUIAUTINYERaTNITANIATIZAT 1A AN5A0ES Wavn1s

Tdwaluladasauind

1. §vnwelunisAniasignanags danuaiuisanisidinalulad
ansaumalunisAuadl 3usudeya Uszulana wlaniiunuiy wazdnauedoya
asaund

2. fiawanansadiviniude wieldlunisiseus Ussiliunudrdoodiedl
ITUYIN

3. dipnuanunsadenltmaluladasaunAsg 1 unzauiudinuseaniu

4. fenuanansadeasidesivssansnmuazadsassa

5. ﬁﬂ’J’]&Ja’m’l'ﬁﬂ%EﬂLLUU“UENﬂ’]‘ﬁﬁ’]L?mE]ﬁLM@J’]%&Nﬁ’]M%UﬂEjEJQﬂﬂaﬁ

wanaaule



(1AB.2) Wi 64

5.2 nagndnisaoufiaiiainuensiinseiideiaiay nsdoans uagnisly
walulagansaune
1. dnasuliiuenuddgyuaginliiinisdndulavugiudeyauas loyaidewiuas
2. faRanssumsBeunisausensdauszaunisainsemenulunisieans
3. Infanssunsseusldseulailenaduduteyamemalulagansaumne
fmnzay nasnunsiausdeyafomaluladfivmiza
5.3 nagnsnisuszifiunanisieumuinvensiasiideiiey nsdeans
waznsidimalulad
1. Usgiliunaannsdnnanssuligseuliaeriauninug anuda audila
WuAemnaluladuuusiig 9
2. Usgdiuann133nnanssuasuUseaumsainsanen 1w
3. Ysmdiwvinwensidmalulaglunisiananssunisseuslusigdv wazns

Tdwalulaglunisinianssy

2.2 WANMUINTIREUINNINIVNANIEATU
2.2.1 AUAMSTIN ATUFTTU
1. HANSIIEUATUANSTIN A35TTY
1. finrudedndaain
2. fsuidguiily
3. Tnd1lnuasnsenunlunsULURMINATTOUTIUNITIVINITHALIVITN
4. \nawans sousuilseuAniuresiBu Tmtaasmuagasainly
AAvaEILIAdeL
(2) nagmdnsaeuiliiannnsEouiiunusTy 930555
1. geaunsnansziazianssunsieunsaeulissuinAunsentinly
AuAIInIIBedng Anufufintey denueuazdBy
2. ahataussaulussdnsiugnilinnuiiseieuie wenswlungszideuves
unende 1wy madituFounsina maudsnienussdeuresminedy

YV a a

3. dAaNTTUNISSeUNsaUM UG UR Welviisewinaiuiilaeg19ands

Y

lupusTTUnBIUgnils

(3) NAENSNTUTLIUHANTSEUTATUAMTTTUITLTIIY



(1AB.2) M1 65

1. Usediunnnginssuvesdidou wy nndhduiFeunsinat dswussanan
Asudau iihiwRenssuludussnediinuiuingey

2. YssiiuannnsuoRnuildfuseunng

3. Usziiunmadnsmfanssuiuansfanuifite anundouies auidu

o

WaZHRIUNA ANuInAENAA

ey

2.2.2 A3
(1) HansgUIAUAINS

1. flanuindnnisuagnguiiduiusiu lumansduindenedis
nisvnay Wuszuu 1iun nénmsmnsdanndey uafivdanndeunaznisniuas s
Anzinanszny daandon nsianisduinden waluladdawanden n153denng
Aandenuar3usTau

2. fimnufanudlelumansdu Wy uyveransuasdenueansuay
#1130 dnysannsiuanuslvindnlaegiwnunzay

3. 1A1UTRUILALAINNTIRAMINADIUNTAILAEAUAINTININTIYING
Tu a1 wazeddeiiiendes

4. fauslu nnaxdou uasdetsdu masiedofuuanisizinis deiims
UFuideu suanumsainuasuulasiy
3

(2) NAYNSNTAD UM BTNAILINITSIUSAIUAINLS

9 Y

'
2 = =2 a

1. ¥afanssunsiseunisaeundadisowduddny ludnvauzysainis
anuduarUszaunisalifuvesdiFoudifuanuinazUszaunisallnallusedniiaeuls
9 NAUNAY

2. fafanssumsiFeunisaeuiitiunsieuinnmauignisufoa el
Assuinaanlaldeguviate

(3) NaENSNITUTLIUNANISITEUIAUAILS
1. Uszillupign1snageuges aaulatgn1ansine
2. UspiiuainnsufURRanssaeng 4 veaneduniiFeu

3. Ussfiunnmathauenursndunenguiassisunna



(1AB.2) W1 66

2.2.3 duiingenialayayn
(1) nansiseuimurinwenelyan
1. fianuainsalun1sAuniteinansa Manudilakasussiudeya
ansaumA wAnuazvdngulu 9 1nunasteyainannnans uazlddeyaililunisudly
Yaymlaogs wanzau
2. awnsadneniasgitymuagiausuuinienisuilalaegsadneassa
Tagdniafia anudmmguifiierdes szaunisallunafud wazwansenuiinmnain
nssmalatiy
3. anansaUszgndrng mnudile wasinugmedandenlususing
dievlug mstestunazudlelymaanedesldegramnya
(2) ﬂaqwﬁ‘msaauﬁlﬂumiﬂ’@umﬂwsﬁauiﬁmﬁﬂmmq{]@mw
1. daAanssunssunisaeusionszuiunsan ieduasuligifoudn
Az wilgm uar wazansaAumdeiianieng o le
2. faMsiseuianmsuiRauate
(3) NagnsNTUTTIURANTSISEUIAMUnyes Uy
1. Yszidiuannngdnssunadygrveiseu Faustudann Ao ufu
ARAATIZ wazuAtym
2. Usziiuanmsuiauonanuluioasey
3. Uszillugenisngiseuindndulaundymegreaiivang lnegaauuay

=

AL SeuTINAuUTTRIUNa N UTINAY

2.2.4 GUIINYLAMUFUNUTTENINYARBLAZANNTURAYDY
(1) namsFeuImMuANNENTUSTEnIIUARARAZAUSURAYOU
1. fenusufisseuderamilumihfiuazniléfusoumng aunsouansain
Anwtu Idnzaufuunum wihil uagemsuiiavey
2. ansnsaUiuduasyhausuiugBuislusugiiuasaudnnguliegned
Usgdndnm
3. ansausududiuanIunsal TusITHeIANILaITIBUTIUINANLA
2EQNADY IMHNTAY

% v 6 1

4. fiauanansalunsusudugandnwasiuduiused waseassaiuyana



(1AB.2) ¥ 67

(2) nagnsn1saeunaswinveANUduTUSIEnINUARaLarANSURAYOY

[

1. §afanssunisiseuiinuszaunisainsaanmsinnuduseyaraniodu

2. %’mﬁﬁmiiuﬁLﬂ%ma%amwéﬁuﬁuﬁ‘ A15USURT wazniseausuvasruludsny
3. dnfanssunmsiseuinlalonalidioulau jduiussiuiu wu mMsvinu
< 1 a o [~3 a [~ %
Wungu NSLERIUNUINANYS N13YIuduniduny
(3) TBNsUsBuNanIsFeuimMuANNETUSIEnIUARALAL AU URAYOU
1. §unmNNsNTINAINTTUNGUVBIS Y

2. Uszliunaannnsuseiliunueslazianssunay

2.2.5 fuiinezn1sienziideiaey nsaeans uasnslémaluladansauwme
(1) nansisudmuinuzuazmslinseideiaey msdeas waznsliinelulad
1. annsaszynavimadaniaddviendamansmisados uldlunis
Apsziula anunuelagiauswustumsunlalymlasgisasnsasse
2. aunsnagUlssdiunaransademsssiadonlisuuuuresnniausld
g il UsednSam
3. au30gey Wi uazdnidenuvasdeyannuiiifndestudunnden an
uidstoyaasaumAlussfur LAz LR
4. @uTaAnnIuAunutLaziinsugalunsidmaluladasaue
nADATY NsAeaNsTIIZaY
5. #vinwelunisldarwilneedignies uazaiuisaldniwidingulaetng
RETREEH
(2) nagninisaouiaiieinuen1siasziidediiey nsdears uagnisld
walulagansaune
1. deasuliiiunnuddgyuaginliiinisdadulavugiudeyauazdoyaids
AuaY
2. faRanssumsiSeunsasusisnsinystaumsainsmantuilunsioans
3. faRanssumsSeusligouldilenadududeyasemaluladansaumnad
iz saensunsiaueteyamemaluladfivnzay
(3) nagnémsUsziiunansFouiruinugmileseiidaiiay nMsdeans uay

Astmalulad



(1AB.2) N 68

1. UszifluraannmisdananssuligiSeulaasvieuainui anuda anudila
Wudemaluladuuusing 9

2. UsgiiuannnisannanssuasuUssaunIsaingamenIw

3. Ysmdiwrinwenisidmalulaglunisdnfanssunisseudlusedvn wasmsld

watuladlun1sannanssu

3 WHUTILEAIAIINNTENANNTURAYOUNINTFIUNANTTEUTINMENgATE 187U
(Curriculum Mapping) HaN1338U3 A1 1LANUNUEAIT]
3.1 yawAnwly seavideauanslining 76 - 77

3.2 MMV ANIZATY S1aLLDALandbINTNT 78 - 83



(1AD.2) BN 69

WNUTILEAINITNTERNLAUTURAYBUNINTFIUNANTITEUZAIINMANEATEI18791 (Curriculum Mapping)

® anuduRavaunan O arnusuRnvauTes

. 5.9iNWyN1TILATIZN
. 491Ny . §

R 1.A5TIY 3 3. YiNwENIg oo .| W@ deunisdeans

$793%7 A 2. aus ANFUNUS ) .

395554 Yeyan , wazns ldmalulad

JENIYARE
ANTEULNA
%mﬁnmﬁ"q‘lﬂ 112 (3 (4|12 (34|12 |3 |4 |1 (2|3 |41 |2 |3 |4 |5
NHUATY

0001101 nwilveiiionsdeans O 00e00e00e 00 e 000 e 0000

0001102 inwzmsiliasn1synn1e8angy 00O 0000 e e0Oe O0e e 00O 000 e

0001103 M5l wdanguionsieans 0 0O 0000 e e 0O O0Ce e 00000 e

0001104 mmé’anqmﬁa%w%w @ OO0 00e e OO0 e e OO0 OO0 e

0001201 ﬂﬁ@ﬂ@ﬂULﬁaﬂﬂiﬁaaﬂi OO0 e O00e 00 0e O000e O0O0OO0OO0O e OO

0001202 n1wn3usiionsdeans O 00 e 00 e O0e Ol e OO0 OO0 0OO0O

0001203 nwnnmdiienisdeans O 00e00e00e 00 e 000 e 0000
NEUNYBHAIENT NGNHIANAIENT NFUINBIAIEASAUANAAIENS

0001105 guvisarnans Ol0|0e|0Oe0O e e 000000 e 000 e e

0001106 A1sLdunaiialne e OO0 e e Olee Olee e OOCe e e O

0001107 Wnwelupnssudl 21 ieTiauazendn e O e e @@ OO e e O0e 00 Oe OO

0001108 N33 19E3ULALQUAFUATE OO0 e OO e O 0O0e e OCe OO0 e® 0000




(1AB.2) 1 70

187391

Fufnenaly

1.A0U55

385554

2. w3

3. YINYEN

Ugyayn

4.91n9e
ANUAUNUS

FEMINYAAR

5. INWENITHATIEH
W39 FLaUNISADETS
warns bwmalulad

A17dUNA

1

N
W

o

—_

N

W

N

—_

N
W

o

,_\
N
W
N

—
N

3

N
Oz

NEUNYBEAENT NHNFIANAIENT NFUINEIAIEASAUANAAIER

aflo,

0001109 ANERSNILINVIUNBAITHAIUNDIDUY

0001110 N1sAALazNIsanaula

0001204 Usvguazmauition1sniuiin

0001205 UINNTTULALAUVSUAANTNNNTYIDUNEN

0001206 Uszidranshaswauinisvaslanaslell

o

0001207 nvuneludinyseiniu

0001208 FIneanwuulanieingneans

0001209 Husenaunisealvl

Y

0001210 FInwgyaaalugasava

0001211 winnssudmivausulu

o w

0001212 ggeludinusziniu

0001213 NsmuIYARNANA BN TY

0001214 WaLilagARIvg

0001215 N1SAAFNNDEN9ES19ETIA

L AN BIQIK MOIE JICIE AN 2N AOIN AN AN

@O0 0 e OO0 O00000|e
®© 00 0 e O 00000000|I0|0o
e e e O 0O0/0e e 0O e 000

O|C/®e & e OO0 ®O000C| e e

® O®eeOee e e e OO0
® ® 0 o8 (00 ®0 0 ®00|0
O e e e Oe 000 e ole e o0
Ol0|e|O|e e e e O e e OO0e

Cl® e OO e O e O0000 9O
e e 0 0 OO0 OO e 60O e OO0
® O ® 0 OO0 ®O00000|e
Cl® O ®OO|® e O O0O00|®O0
®© ® 0 06 000 @O0 00000
e (@0 O® OO0 O @ e OO0

O/ O/® O @00 QO0C0 e0O0| e

@ O e 0 e 0 e e e
® 0 OO0 OO Oee OO0
O e ® e O 000000 000
O e QOO ee e 0O e 0O00|0
Ol0le|® OO0 0Ol e e 0O O




WHUTILEAINTTNTEANEANUTURAYOUNINTFIUNANTIBUSINMENEATEI18IY1 (Curriculum Mapping)

® anuduRavaunan O arnusuRnvauTes

. 5.9iNWrN1TILATIZN
5 4 9inwe . §
R 1.AQI55Y 5 3. YINWYENI oL .| @ daanisdeans
5187397 A 2. 3 AUEURUS ) .
395554 Yeyan , wazns ldmalulad
SENINUAAA
’ ANTAUNF

112134 (112 |3 |4 |1 ]2 3 1 12 (3 (4 (1 ]2 |3 |4 |5

AVIWNY
4091106 Lmaqé’aﬁaaﬁu OO0 e OeO00e e Ol e OO0 OO0O0OO
4063902 @RntiloNTIToNIEuAIInGD @ Ol Ol O|0O|C|eo|e| O el O OClee®e O0|O0
4021109 wanwasl 1 OO0 e0Oe OO0 e e Ol lee OO0 e OOOO0O
4021110 UfURNsuaniadl 1 O 0le|Oe OO 0Oe e O|lee OO0 e OO0OO
4031109 FAnendesdiu OO0 e 0Ole000e e O e 00 e OOOO
4031110 Uﬁﬁ'ﬁmﬁﬁm%ﬁaaﬁu OO0 e Oe 000 e e O | ee OO0 e OOOO
1062110 AnAIne1asnnds OlOle|O|e|00|0O|e|e| O |® e|O Ol O|lO|0O|O
1011101 #andilpadu OO0 e Oe 000 e e O | ee OO e OOOO
4011102 UiiRnmsitandidesdu O|O|e|Ole 00O e e O e e OO0 e OOCO0OO0
4021111 wdniAdl 2 OO0 e 0Ole000e e O | ee 00 e OO OO
4021112 UjjoRnswaniedl O|O|e|Ole 00O e e O e e OO0 e OO0 O




(1AB.2) B 72

5. INWENITHATIEH

. 491Ny . y

R 1.A5TIY 3 3. VINWENY oo .| W deunisdeans

78390 A 2. A3 ANMUAUNUS ) .

395554 Yeyan , wazns ldmalulad

JENIYARE
ATAUNA

11213 (4 (112 |3 |4 |1 ]2 |3 1 12 (3 (4 (1 ]2 |3 |4 |5

1062101 1ATAATIETNN9E A ey Ol e|0|O0|0|0|e|0|0|0O @ |@|0|0|O|® 00|00

1062103 F1AT wazfivine dundoy Ole|O0l0|e|0|0|0|0|0| @ |ee 0OC|® 0000

1062201 9a¥7InenFaIndon O/OCle|O|e|O/0O|O|e|e| O |® e OO e 0O O OO

4022307 1ATBWNEE 1 OlOle|O|e|0|0|0le|e|O|e|e00e OO O O

4022308 UFTRMsLATBUNSE 1 O/O|e|O|e|0O/0|O|e|e| O |e|/e 00O e O OO0
AVANIZATUUIAY

4061104 fiugrunivingmansaindoy e ® O 0|0|0O|e®|O|O|O| ® |® O/0O|0O|0|O|O|@®|O

4062111 INeAERsaInGoLNBATN O|Ole|Oe|0|0|0Cle|e| O |® e|0O0Cle OO0 O

4062210 LANYNIIPULALNITIANT O ® 00|00 e®|0O|O|0O| ® |® OO0 |0O|0O|0OC|e| O

4062627 waluladayein O|Ole|Oe|0|0|0Clele| O |® e|l00Cle 00O 0O

4063213 UaNENI99INALALLASS Ol®| 0|00 0|0|e|0O|0O| @ ®| 00|00 |®0O|0O|0O

4063209 UaReneiLar Tz Ol®| OO0 0|0|e|0O|0O| @ ® e OO0/ 0|0|0O

1063423 weluladnsttaiide Ol®| 0|00 0|0| 0|0 @ ® 000 e|0/0|0|0O




(1AB.2) BN 73

5. INWENITHATIEH

. 491Ny . y

R 1.AfUFIIY 3 3. inweyg oo L | @ daanisdeans

03 A 2. A3 AUFUNUS ) .

395554 Yeyan , wazns ldmalulad

JEUINYAAS
ansauwma

112 (3 (4|12 (3|4 |1 ]2 |3 112 ({3 (4 |1 |2 |3 |4 |5

4063425 wialulagnisauauyaiiy OO e Ol O 00OC|e e O e e OO e 0000

1063401 NM5ENTIALAANLATIVEOUAUN WA NG DY OIX ANolNclRcINCINCIN RECINCIN BN MN RECINCINOIN ANOINOING)

4063410 ngyansuazulsueAuindon GINOIX RECGIX ANCINCINCIN BN RECIE AN RNGINOIN RECINCINCING)

0063629 LUUIABIMNIINEAERSEILINEDN O|O|e|O|e|/O|0O|0O|e|e| O |e|e/ OO0 e OO e O

4064407 MsUsziuNaNIENUAIINSeY O O|le O O|O|OCleeO e/ OO e O0O0O|O

4064501 N159AnN1sAwIndoN O|O|e|O|e|/0O|0|0O|e|e| O |06/ 00 e OO OO

4061105 93855533 TN Ao O O|le|O|e|0O|0|0|le|e|O|e|e00e OO O O

4063903 duanAIndo O|O|e|O|e|/0O|0O|0O|e|e| O |e|e/Ol0O|e O/® OO

4064904 TAssuiTemnedaandey e OO0/ 0O0O|0|e|e O |00/ 006 O|® OO
I enLaN

4063109 an1umsaswIndoniagiy O|O|e|O|e|0|0|Ole|e| O |00 0O e O OO0

4063214 walulagnsidnvidnvezyanes O|®@|0|0|0|0|e|0|0|0| @ |/ 00/0]0|00C e O

4063403 srUuUN1FIAN1sAwIndLkAzANIUADASY O|l®@|0O|0O|0|0O|e|0O|0O|O| @ |®@/0O|0|0|0|O0|O|® O




(1AB.2) w74

5. INWENITHATIEH

. 4.9inwe . y
R 1.A5TIY 3 3. VINWENY oo .| W deunisdeans
78390 A 2. aus ANUAUNUS } .
3U553U Yy , wazns Mwalulad

JENIYARE

ATAUNA
11213 (4 (112 |3 |4 |1 ]2 |3 1 12 (3 (4 (1 ]2 |3 |4 |5
1063411 Ineransounsiudaingas Ol @e|0|O0|0|0|e|0|0|0O @ |@|0|0|0|0|0O|0O|®| 0O
1063426 waluladnsiuyFawindon O|O|e|O|e|0|0|Ole|e| O |06 00 e O OO0
4063704 \A3095loNN A INEDL OlO|e|0O|e|00|0|e|e| O | ele 006 OlO0O|0
4064502 M3dansuyudfudanndon O|O|e|O|e|0|0|Ole|e| O |06 006 O OO0

1064503 wanNNSIRANISAInEaLioNSHALILS IS oY 0|00
z v e oAb a OO0l Ol O|O|O|le|e O e /e OO e O

AundauAnwNdsdiu
4064504 M3dpnsndsnulugaudnuiiionsitauniddy OO e |O|e | O0|0|0le e O (e 0| 0O|e|O|O|O| 0
4064506 N13UEIWININTTINVRINENUN O|O|e|0O|e|0O|O|OC|e|e| O @00 O|le|® O OO
1064507 AawnaoufunswaLINITYiBaiien Ol0|e|0O|e|00|0e|e| O | ele 00 e OlO0O|0
1060508 N15IANTTLUVRNNADUENSUNISLNEAS OlO|e|0O|e|0|0|0Clee| O elel00e OO 0|0
4064601 wnuRazuUURL N SUsETuRANSENY O/O|e|O|e|0O/0|O|e|e| O |e|/e 00O e OOO0OO0
Fauandey

14063108 TNAINEUNENN OlO|e|0Oe|0|0|0Clee O elel00e OO 0O 0O
4063401 N150UINYAIUNAINYAIENITINN O/0|e|O|e|0O/0|O|e|e| O |e|/e 00O e O OO0




(1AB.2) BN 75

187391

1.A0U55

385554

2. w3

3. INYEN

Unyayn

4.91n9e

ANUAUNUS

JEMINUAAR

5. INWENITHATIEH
W39 FLaUNISADENS
warns bwmalulad

AN17AUNA

—_

—_

—_

[EN

4063409 N150USNYAULAYI

4063418 N153ANTRULMATELINA DY

1063424 MM5N9uRUNSIEUsEIeiTiRY

4063501 syuudeyagiiansaumenaimansiazinuiiine

AINADY

L BN BN BN Bihe

[ BN AN BN BE

e e o o "

oo o0
® OO0~

4063506 N1saysNEardInn1IMIneInsUIliuazdnith

4063508 ULIAINYINITLNYHNT

4063509 WAYAUNIENIENINGDY

4064502 msmﬁﬂuwmgﬁmmﬁimLLazmﬁmmiﬁaﬁﬁa

4063215 NI ULATNANIENURDEILINGDY

4063408 WU FWIndeULATNITEUTNY

4063431 n1seusnunasululseau

4063510 WASYFAIANTNENULALALINGOY

4063511 N15IANITNAINULUAIANEHTNTTY

4063610 WUFANYIFNARTNEINY

O|0|0|0|0|O|0O|0|0|0] O|O|O|O|~

O|O|0|0|0|0O|0|0|0|0| O|0|0|0|"”

O|0|0|0|0|0|0|0|0|0] O|0|0|01*

O|0|0|0|0|0[0|0|0|0] O|0|0/0|™

O|0|0|0|0|0|0|0|0|0] O|0|0|0|”

O|0O|0|0|0|0O|0|0|0|0] 0O|0|0|0| "

O|0|0|0|0|0|0|0|0|0| 0O|0|0|/0|™

O|O|0|0|0|O|0|0|0|O| O|0|0|0|”

O|O|0|0|0|0O|0|0|0|0] 0O|0|0|0| "

O|0|0|0|0|0|0|0|0|0] O|o|0|0o"”
O|0|0|0|0|0[0|0|0|0] O|0|0|0| ™
OOl O]O|0O|0|0|0|0|0] 0O|0|0|0}"

000000 0 00
O|0|0|0|0|O|O|0|0|0




(1AB.2) BN 76

5. INWENITHATIEH

. 4.9inwe . y
R 1.AfUFIIY 5 3. MNWLNI4 oL | @ daanisdeans
78390 A 2. aus ANMUAUNUS ) .
3U553U Yy , wazns Mwalulad

JEUINYAAS

ATAUNA
11213 (4 (112 |3 |4 |1 ]2 |3 1 12 (3 (4 (1 ]2 |3 |4 |5
4063611 NHUNGLEDN OO0 e Oe000e e O | e e OO e OOOO
4063612 WENUNALNL OO0 e 0le000e e O e 00 OO OO
4063703 1n3asileTAmarundsnusazauandoy OO0 e0Oe OO0 e e Ol lee OO0 e OCOOOO

A lnUszaun1saldunIn

4063801 msm’%‘amﬂssauﬂmﬁmﬂaumma?ﬁumé’am ® O 0 © © 6 6 © 6 06 © © 6 6 © © © & o o
4064802 @nhafnYINIIRIINGD o o e oo e 06 o oo C AN BN AN BN
1064803 N15ENUSEAUNSAINIAGUINTINAENAE DY ® 060 0 0606 0600 06 06 © 0 0606 0060 0 o




(uAB.2) Wi 77

= (% a U
NN 5 ViaﬂLﬂﬂAWﬂUﬂ’]'ﬁU'ﬁSLQJUNaUﬂﬂﬂE"]

1. nszlisuvisenaninasilunisliszauazuuu (1n39)
mytanazUszfiunanisfinvidulunudedefuresumivendesuigansing 1eae

NSANEITZAUUTYQING W.A. 2561 (AIAKNWIN N)

o/ Q‘ o/
2. NITUIUNTNMIUFIVNINTFIUNATUNTVRITNANWY
a 1% o/ [ 10 &
2.1 MamIudauNInTIURan1siReuivainAnedelidiianisfine
mamuaeulusEAuTEIY InsussdiunananguuasUfon warllnaenssuns
Anssmandifinsananumnzauvesdeaeuliilulunmuunumsaeu dumsmugeulundngnsd
sruuMsUsERUANIMAElMINGIRY AU IINABUINATTIUHANSSEUSvasinAne
= Y o o/ °o &
2.2 MINIUFIVNINTFIUNANISITBUIRINTNANYIETIN AN
2.2.1 amznsldnurvesiudin Ussliuanladnwiazguiidnsanisdine lushuves
szozallunMainui anuAaviuioruy Antause anusiulavesdadinlunis
UENBUNISITUDITIN
2.2.2 MsmuasuaNgusznauns lnensverindunivalnsenisdawuuaeunny
Weusziliuauiswe ladudinnaunsfnwuazidvinnuluaniulsenoun1stiu 9
2.2.3 myUsziiuandadiniiluusenauan®n Tudiuresanuniounazainusana1vii
Seunundngns wWethunldlunsuiulsmanaastintusuialelendliauedefauiiuly
MsUTUUTIaNgns

a a1

2.2.4 gladndndidnsalunsmuasunanisiious

3. INAUTINTFFINITANYINANANGAT

v
v = o

< =2 v =] wa | =
tnfnwavdusanisdnyidesdinuaudfdelul
1. fosseunsumuTgIvarIwIumheinnivualilundnans
2. dosldsumziuuadslimnii 2.00 wazduldnudetsduuminerdesusinensindin

PENISANYITEAUUSYEIRT WA, 2561 (A1ANLIN )



(1AB.2) w78

PUAN 6 NISNAIUIANIANTY

1. MswsENNIsAmTUeI1sd
1.1 MsUguilna
1.2 msinausuamasdlmimunsdnnisseunisasu nagnsnsaeularn1sUszIiuNg
1.3 maaundumide nsdatunudmiudnidenilnifesdananuide uagnmadh
Sulurazidesuiutinideenla
1.4 linsdhmenefuanulszneumsiiliinnusiuile ieasrseadilonazadns

LA3DUNLANIINL B IUNITINNISLSHUNITEBUTEWINNDISINUNAYS I UFDIUUTLNBUNNT Ay

#519AuTInNilaseningenasdvsluaauneuaran ulsenauns

2. nMsnaIANMNSwazinweliuiaansed
2.1 MsRAUInEENITIAN1SIsBUNSHaU n1sdauazn1sUssliung
2.1.1 duatulionnsdlafnwigaumadnnig
2.1.2 duasulvionnsgvimanudviniswagyinuideaseesdanuilnl lnednass
Ruvuiilonannauuasifaiseuns
2.1.3 WsmuinwemadianisdanisiBounsasu uaznsianauszidiunaiiuae
2.1.4 Wau3En1sdanisideunisaeunuuna o mslddenisaeu nsldneufinmes Tu
NSIANISITEUNTABULALNNTINHAUTZIIUNA
2.2 MSWAILITINMSHAZIVITWEUDY 9
2.2.1 WW11919158AWIYINIG IUTIN kaN1TIEAILUamMNaIBINTg
2.2.2 dUdSUNSIHaNUINNTLAZILITY
2.2.3 4al919130 01 9INAINTTULALIATINITUSATIVINTHAN ) VOIAME URINGSY

SN UUTENBUNSAINTIULATING



(1AB.2) ¥ 79

NN 7 MsUsEAUAMAINUANERAS

1. N3RS
1n15MAUHIATTIUNENGATAIUNTBUNIATTIUAMIATEAURANRNYILINYIFA WazTEUY
nalnitensuseiuamann1sAnwIdall

U A v 4

1.1 9191598 SuRAvaunangns anfiunisusnisnangasiidulumuinguseasdves
ndngns IaesidumsniunszuiuntsnsUseiunma el
1.1.1 Naurusazmuaunsiiiunuvemangaslhduluaainguszasdiidivua
1.1.2 dounmnggSuiiaveuTelvT Iavsgazidensnedv n1sInnsiseunIsaeu
nsUsziliuna MsInvisigauNanisAdunuressein
1.1.3 AnlumsUssilunan1sAiuaILYesmangns
1.1.4 $olifinmsuszquegnatiosTag 4 aa ilenumulsuidiunanisduiunuyes
wangns warUuusawilumunnumsngay
1.2 agnssunsUszinnme vimihinuaunsdifunusemdngasliiaunmduly

AULINTFIUNTANYINAMUA

2. Unudin
fn1snUNIURadNgMENANIT3uSA oI 1ULN A9 AINNTE UNIATFIUANA

SEAURANANY IR UseiduaInANNABINITUemannLssay deny wagauianelaveagly
Taudin Aiflunisdinannudeanisusinutazanufionelavesglivadin iletdeyauild
Usznaunmsusuusmanansiaznaurun1suindnw ol

2.1 §15719AUARINTVBIRAIALTIULAANUTIne lavewldUudinnounsUTuU
nangms

2.2 @1999U5ENNIANNABINTLIEUYTEIY 31naznnsiaeuyidudin avain
IENILHGIERNG FAsrtostuaudeIn sy

2.3 Wununmsinnsdrsemnuiielavesilidudiniensuseuvemangns tield

Judeyalunsusuugmdngasasssialy

3. UnAnw
3.1 nIEUUMSTUTinAnen
finuznssunisrnidenuanaii@nulundngasmudenmuavemangnsuazdull
ANUTENIAVBIUNIINENREI1¥Aansane lunissuadastndnyidiAnwisrelusedu

YTy In3vaisiazalv/ALen



(1AB.2) #i1 80

3.2 AMUNSAUNBULTIANE TLNINATIUNISANEI NIFIAAIUSNEY BAZLUSHUILA
HUnAnNE

. a v =2 ¥

3.2.1 4y INgneI1vigensanainsinuguimainAnyiusnid

e

TamuailenIey
Anunsauliiutndnm
3.3.2 angiinsuguimadndnuidnifdataany Saueiinsuidsennisdd
Bnwmadnnisliuadndnvimnau Taetin@nufisldgmilunsSeuannsatinuivoansdd
Uinwimadrnsld Tngensduesanzynauazdesiminfier ansdiuinyimadvnisliun
nfny uagnnauearinuadalueite (Office Hours) ielvitinAnyudruinuld wonani
FosfinuInuRansanitelyidununugiilunsdaiAanssuuntindnu
3.3.3 unnivenae/auglaimualiinistedudmadndnwneudisansinm
3.3 aunawalanazan1sinn1sdasuniavastinfnen
3.3.1 Imsdranuiisnelavesin@nwiludiuiraoyan1advinig fns vieuseu
#osUfuAn1s gunsalnsiieunisaou msdanisiSounisaeu mMsUsziiuna de1a0am
agantunsiseunsaou
3.3.2 WnAnwianunsngussaludessns q lasanzifeafudesivinig weinaels

N32UIUNTLUNTHATNAIENETAIVBIAMENTIUNMIAMEUTBNMINY Y

4. 913158
4.1 S3UUNTTUBIIELNY

4.1.1 fin13Anaane19138 lnan U ss s ULAE NANN AN VB WM INGIREI 1Y) gRTARE
TneimuanadiuazgaaiRvesornsdfulnifesnsuununasiumsgiundngns Taedl
ANgNIIUNITSURAYeulunsasudAnianeIsdindlunsazdns uasimunnuaudives
onnsdfiassulusnsniu 9

4.1.2 MyapuAniantnen1siiasunUseifuazianumdnnisvesgadas 13
doudailou nMsaeudunival waznisaeuasu WialdulunulszniAvesumIneraesiudy
QAsANG

4.1.3 fn3ineusuenansdinl msdnsruvenansdiiasaielimuuzinuauviu
9191381 TudunsianisiieunisaaukasmUIYTINTg

4.1.4 figilenslduinuivenasdlmiiedunuimensiuiuindnw uagly
919138 Tnsidavhansanansliinfnvidin ievesuSnundudnnis

4.1.5 unninenaeaziinuenssunisussdiunanisujiRnuveseransdlniidussese

A ! % ¥

LNaRDEHYYIAN



(1AB.2) i1 81

4.2 M3udansoN SRy
AnualiiionasdiavuIaauLaaenenUszaun1sainssInn1sUf URN Y
tindAnuluviengindideanismnudsinguiedanuddyiunsinludszgndldlunis
UFtRnuate Ineidyunussersunsdalus Tagsuns viunsidonassangSuinvoundngns

NIUATEUIUNITNAUNTBIDINAL AT UM INYIRYAUAINU

5. ¥aNgAs N13TEUNARN N1sUsTIULSeu

)

5.1 MTUININANGAT

91915855 URAYOUNANGATHare13138UsETmanansAeildusIulun1919uNY 113

Ay wagnumumdnans dnsussyuswiulunisesniuundingns Miun1sdavisgiv 9a
Aapulviminzauiusedv Munylunszuiun1sdinnisiseuntsaey n13IARANTIN WagnIs
Uszidiuna waglvimnuiiuseunsussdiuBoulunneivvemangns iusunuteyaiile
w3l msunsusuusysimuvangns aasnsudinwmdeuuimsiagyinliussaidmane
pamdngns wazldindinmunudnuuifiaszasd

5.2 MsiEun1saauLasn1sUsEliug ey

& Yo (Y

INIIHFURATEUNANENS Mun1sSEuNsaoULaEn1sUszluNalviduluaunseu
UIATFIUANIATLAUANANYIUNIYIALALUIATIIUAITITYUNITADUAINNUNIINY 1R
9AansAngaULY

5.3 M3gNsIlvastinAnen

A o v

nsfininAnwilanuasdeinedturanisussiiulusednle awnsanvziuaiovey

nszauAnaUlunNTAERUTRIRULeY Tuwsarsieule vellidulumudunauresunninede

6. AafusyunsiSeus
6.1 NSUSMNTIVUTZU
finsussanansnesevestndnwmiliaused waziinsmuiasesuaniulssua
LAl glanaAameileuieuvestindnw Tiisawesanisandunuvemangns
6.2 M3neNINISBUNSHauTiteghy

v

AIAIUNTOUAUAETUAYUNITISEUNTARY 81ANTARUT vieuTeu WosUURnns
A A a % a wa v a ¢ A Yo = P V)
donisaeu nsesiislunesjUAnns Mesreuiiames ielvdnAnuwiladuAudeyanisssuy
Sumasiils uananddidnineusnisuazimaluladaisaume Jusn1snTedoaI1unIsUTNIS

IANTUAZAIUBUY TITIUTRYALNBNTHUAY



(1AB.2) M 82

6.3 NSIAUIMNSNYINTNITLIIUNITADULNULAN
UseanununudinIngusnislun1sIndentadawari1sAne1a9 Wausn1siv

=

g1asduastindnularuaiuaglduseneunisisounisaeu lnsannsdiaouusiaseivay
drusalunsiauenusmedondide raenudoss 9 Asulu Wielwdinineusnsinde
swiimaauafiedndenssusinemans fufsluuster sz
6.4 N1FUTTIUAMINNYINBYDMINYINT
AUSTAUNUMENENTTINNTUTZEININAUNABIN15Y04919158 waztindAnuily
nsvUIuNTsSeumIaey waswuiadngnsnieluszzie 5 9 Samiiiitevhnisdnde

PNSNYINTNLANULNAUNLFUBALTIUAL IADNNT TIY

wWnune ASALIUNTS N5USTLUNE

1. fvioaseu Ao gunsad? | 1. dalvilivieasvuniiannuniould | 1. dunannuniouvas

v 1 £ 1 = a a ¥ = 3
NIDUADNTETINUY Nuedluseansam Tun1s | veaSeunazgunsal
2. fluvaaseujuenvionsey|  SeunIsaeu 2. Han1susEiuay
MNYINDFHDNITWRIUN 2. Iomssuasuuninis wielv | fwelavesdnfnwd
[ v = U = =2 a wva = QI U
ANYAINUNANW UnANEIFINITONNUH U UADAIAUUAUUNT
VTN Seu3

3. dmseudan guUnTal maenau | 3. UIUATEUIBLAL
d‘ =2 a wva U a b4
anunldlunisinaaufua wnaasEu; N1euen
4. asruaTedigunaussuIuen

UNNINYIAY

6.5 YAAINIAUUEYUNITITEUNNSHDU
WuyeaInsiaen s nuANUIANLENTe avasiuasuUraunisalluanu
2130 lngnsatuayulidnisWauinuedasnisAnwiiiuiy Wisuniseusudusuiiag

NNSANYIRITUAIUNNTIANITITBUNTHOU



(1AB.2) Wi 83

7. AUsINaN15ANEUIIY (Key Performance Indicators)

) Un1sAne
fausduazidnnung e T e o T
Nl | Un2 | U3 | Und | Un

¢ Yo v

1. 1S SURnvaUnananset s Toray 80 ddiusulunisuseyuiiie

Y

AN ammmLLawumumiﬁwLﬁumumawé’ﬂqm

a

2. 1518az188ATIMIANGAT AULUU 1A, 2 IdBAARIIUNTBULINTTIUANIA
v A = a s aa 1 ‘/ \/ \/ \/
LRSI a1vivemansuazinaluladdauindon w.m.2559

3. I579az08nAURI5183V AL STaTRATRIUSTAEUNSAINAEUNY (B18) A

WUU 1. 3 Wag 1AB. 881390penauNTUnauATUnNTIEIN

4. I9VINFIENUNANNTALTIUNITVBITIETV AL SI8NUNANITAILTUN1TVDY
UsEaumsalnAauny (913) MUWUU UAB. 5 way UAa. 6 Mgty 30 Tu 18 v v v v

duannansanufilegeuliasunnsedv

5. IAYINENUNANTANTUNUIDIMANEAT AuLUU 1A, 7 Aglu 60 Tu wa

X
dugnunisAny

6. ANIMUADUNARUNSVBIUINANYIAUINIATIIUHANTSSEUIN VLAY UAe.

3 by 1Ae.4 (013) sgnelseSavay 25 Ve95183vUnaauluwsasUn1sANEN

7. dmsWam/JSulimsdanisiieunisaeu nagnsnisaey wen1susilung

nsiseus Annan1sUszliunsaniuny 151enuly uee.7 Weliuaa

v

8. 0191380l (913) nneulasunsUguiveAvToRluEtIIUNSTANSEEUNTS

GRIY

9. 919138UsEIMANgNINAULATUNIHALINITNINTWaY/ V30310 8819

1p8Uarniiansy

10. IwruyaanTativayumMsiteunsasu (i) lasunsiauimiaivinig

war/v5e3913n ludssnindauay 50 fal

11. sypuanuianelavesinfnwlannie/dudinlrl NlseauA T NraNans
9 9 Y

. v
waglitasndn 3.5 NASLULLAY 5
12. sgauauiisnelavesylddadinildeddialnl indglidesndn 3.5 210

@

ATLUULAL 5
13, Tus18391 A9 NI TN AL INA DU I UL NANYIVINI VNI INADUN v
Netesiugusuviseriaadu ldeeninseuay 50
SAUAIVITVIAUNFBIAIUNS (T8 1-5) Tuwsasd 5 5 5 5

SUFUT s 9 10 10 12




(1AB.2) BN 84

dl =) o o =Y v
RUAN 8 msﬂszmuuazﬂsw'ganﬁmmumwamangm

1. msUseiliudssansuavasnsaau
1.1 nMsusziliunagnsnisaeu
1.1.1 nnsdlundngasuazeraseiaeulseyusiniu iouaniaouiFeus
uuziiiSnns ndszaunsallumsldnagndnisaeuiiunnsnsiu
1.1.2 gouanunniindnwfeUseansnavesnisseu; mnnstduuuasuniu wazns
aumniunguinfnwnsgninanansinnlage1ansdiaeu naenIugNan1sUsziliuenanse
RaouluisarseIvvestinfnuiiussuunsusuiivesulatveauminendy
1.1.3 Ysziiiuanmsiseuivesinfnel 9nngAnssunisuandean nsyinianssu Lagng
msaa‘uLﬁaﬁwwamsﬂamﬁuﬁiﬁmﬂ%’uﬂjaLquﬂaqwémsaau
1.2 MmyUssdiuinezvasenarsdlumsldununagnsnisaeu
1.2.1 msUsziiumsasulaetinnwmnsnedv) ynnansane Tnenasusnisnisane
1.2.2 mavszfiunmsaeuvesersgannisdanansalaeulududuiaitnisaon
Aanssu swdildsuneumng msussdiunanisSeu Tavenansduszimdngns
2. msuszdiunangnslunnsay
2.1 meUszdhilussiunein lnemsmugeunamIiseusmMinAsTILHaNMsS Ui vausiays e
A usliluneasBeavemdngss wWu meseutediou msseudumual msasuUFoR medane
weRnTIw mslirzialaed s senuianssy uwlinan msvssdumiewesSeududu
2.2 MIUswluMTRRBMIANgRT WemanasduavE UTIMIvidngns W Mussiiutedeu msaeu
shedlereunans mafleuResteaoutuaniumsAnydy msvssdivesiinem Wusiu
2.3 mavsudluaunmmemdngns leriedenf ef e nilid udesionaumvresiasin wu ms
aounAinAnyUT 4 iazdiSansfinmn msussymurdngesloesvssnand uasfliagin sy
3. M3UsTUNANSANTUIUANTIEAZIBEANANGAT
mavssdiunun M sAnuUsznd amufiudnanmsiiunuiissylumned 7 9 7 Tog
AnuznTIMIUsnuildTunsuiiteanumineds
4. NMINUNIUKANITUTELETULAZNT RS UUSS

a [

finssunudeyadnuan1saiunuresnginninauesed Suiayeuranans il

e

[

niudgymveanisusmsvangns nsalinudgymiazaniunisusudsesedvidue viud

q

¥ Y
v a A

dudeyarnnwanisaniunurewmangasaziinsnuniuieusulsmn 5 U il iivelindngns

q

adouazaenndesiuamufiein1s e i dngn



(11AB.2) ¥t 85

Taseasnamdngns a1u uAa.1

Tasssavdngnsvassmnininemaniuaznaluladlauandou

Tt mdngmaenndarismansamdime Bms Sos inasnmynadngrreanSagne?

avuitiatulflutieyiu Inaissumnauuasmiofinm Liteen siee wizein wia

a. I inAnymaly
nasdndnumans
nErBIwaans
n@Avanaaad
neaduTiveaniuasadnans

b, MIATTIAWIEATY
oo W%umwns'ﬁ'upu

'l:h'iaun'a"l mo VUIEAA

(Lilaeni ale WMneia)

hihfaendn << minefin

L) : by - ¥
.o.a NERATIUNG® Guiugunmidinemaniuazaderans)

- Gvndemani
- Guuedivunfien
- JedTinerandfoRnag
- Gvidndranfiinng
b.ao NEAYTIEWIERTIEWIZATY
Usenaume - Juuaifiwsied TauufiRnTs
- Jrnediun3d sanfuRng
- Jndundl sufuRms
- Jradi
.o FYan ARy
ndufuiugamedaonden
naydvunatulafdawndon
- JuwmamiivdwndeuarmInauny
- Jrdnmalulad
nérduimIdanTsdndon
ngudrInITeuasiosTin
b.o udaniawizdu
o, vR v IRands
«, wnaiynszaunsaininau

lilsanit we mnsin
lLilesndin  © miwia
Liieenin o mieie
Lilesnin o miefin
Liiseniy « mnufia
lLiiseniy e¢ mnuia

lLihisenin e minehin
lLinlesin © wiwin
Liissni ¢ minia
(bideenin < wnefin)
(bidesnin © wnefin)
lLinlsunin el micein
Lilsanin « miwia
lLihiseni e mitefin
lLifesndn  © wiefin

mifinmubitesnit edo $ilus wie anfisfnulitisondt © mhefa



(1AB.2) i1 86

M1USEUNEULATIETIaNANEAT wAR.1 AU angnsUTUUTe W.A.2565

upa.1 nangnsusuUse w.A.2565
1. wndnwiall 30 wiaein 1. wndnwily 30 wiaein
2. NFUIVUANITAIU 2. AFUIVUANITAIU
(1) v Ny Lideandn 39 wilein (1) v Ny 38 wqAn

(1.1) WUFIUNINYIAEAT

(1.1) WUFIUMMNEIAEAS

Laioeni 24 mirein 25 wiqein
- I AAIRAENS 6 I8in - FAAIRAENS 6 vhein
- eI URNNT 7 mhein - AU URNT 8 yefin
- I uRnig 7 wihgin - A Ine U uRng 7 ndlene
- AwENdTUURNNS 4 yefin - JyEndsanuusnig 4 mihein
(1.2) Mermaasiawizany lidosndt 15 wiaedn | (1.2) Fnegreansianiziu 13 wilagin

- v neiBeEn UG URNS

- W UATIATIEINNEWINAON TINUFURNT

3 BUILAR

a a a6 a wva 1 a
- IVUAUBUNIY 5']3JU£]‘UG1W1'§ 4 RUIAE

a IS

- Fguadl saUHuRnig

'
a a a

- PAARBATNYINYIFILINADN 3 YUV

- M inenduIndou

- JY1a0H - addienFIdoyasnuAIndon 3 miein (og
Tusedmadinenans)

(2) Fvnanizinudedu Litesndn 37 wighn | (2) I nanizdudedu 44 wiqein

(1) ngwiwfiugiunsdandon 6 vena | (1) ﬂzju%qﬁ’ugﬂumwﬁmfmé’au 6 MUEAn
-3 ﬁug’mmﬁwmmam%ﬁqmé’am
- A gmandaanndounenin

(2) njumaluladduandon 15 wiqefn | (2) nguwaluladdandou 18 wuawin

(2.1) FvdunaiyRwIAdaNLATN1TAUAY

9 UYNA

(2.1) FvdunaiiyiuIndouwazn13AUAY

9 BUIBNA

A7 UANYNIAULALAITINANT

A7 LANWNBINFLALLEES

391 YARENUILAZ NS IASIET




(1AB.2) w87

M1919UsBUEUlATIETanaNgRs wAa.1 AU angasuTuUTe W.A.2565 (sid)

upa.1 nangnsusuUse w.A.2565

(2.2) Fveumalulag 6 MR (2.2) v 1unAlag 9 MRen

391 waluladazen

A9 walulagnisinvaude

1 waluladnisaiuauuaiy

(3) nguAINMIIANTHMINFEN 12 widqefn (3) nguIvINTIANIsEwInGeN 15 wilaein

PRk msﬁ‘maLLazmsaﬂmmmﬂaaUﬂmmw

AR DY

7 nrEnsLazuleueFIngou

A7 NNSUTLHIUNANTENUAILINA DY

A7 ANSINNSAIINADY

91 WUUTARIINGANERSALINADY

(4) NNIVINTIYUALITYSITIN 4 v2enn (4) NFUIVINTIVYUALIATYTITU 5 vi2enn

391 38555UIVITINELINADY

A9 FUNUFAILINA DY

91 1A599UIFLEILINADY

2.3 3y anizaiusaan Liteendn 12 vdhena | 2.3 v anizaiuiden hitdeandn 15 wiaenn




Taaazuiuun133nnTsiseunisaay (CWIE Study Plan)

(1AD.2) i1 88

Y = dUsTOU
YUl / 1A 1A Summer N159USN/N3
- = o o (competencies)/
A1ANTIIANTN n13ANYIN 1 ﬂ’]iﬁﬂ'i?}"l‘i/l 2 NAFUUINTFIU a oy
) NaNISISBUS
a a . . . =
“1 A1AL38U 1 5189791 1 Fieldwork (WiL)” (Pre-course Experience)
YU 1 Anw9lU + WY + WUFIUNIINGIAENS AR & susHiiugI Wugu
< > — yosUURNS ==
| | BL g MeANENS
|
o . 1 )
¥ oAl ~ & Y R 4 . Y e a e a wa
YuUln 2 AnwmMIly + WAY + WUFIUNMEINEIAEAT + Aunananl ey BUTRATZIUNT m.'sﬂg‘ummi
< ~ — — > AINNASTY — AAALAINLNNN | o = - ] Saundau
WUFIUN IR INFDY R
- |
& = c; ! ! v
1t = & a o X v funanisdAuReu ARUNIMTFIUATITN 11411 N
YUUN 3 Anwaly + unu + v ndenneisuanden . e rFHLEAE
< | | > Ananulszneunis | . NNAUINRBN — > AIpaaN
[
% a v ~ 150 palag . R
qjuﬂw 4 3611’1%1/“‘1/1’1\‘151"114 ﬁ%ﬁ?\]ﬂﬂ‘l‘?}’]/ aaummgmmmg ﬂqiﬂizLﬁJuLLas
N I N === meudwanden o= =P = 4
= ) AANITAIUINGDY
Fandau o
ANTU

A

v

GET LI (Z'CU)



(1AB.2) 1 89

du390Ue (Competencies) / Namiﬁﬂuﬁ (Learning Outcome)

§e<~
=0

=b.

3

A3 - dndneniinauinisnu

NUFIUNINEAENT

finwey - ansaufiRnuuasiivinue

INaIMAERSiugIY

AdNwaY - Aseideu e wavay

q

v A

Suiinveulunsinusuiugou

ANUINAING AR SHUGIY

g\&
)

A - dndneniinnnuinieinu
UURM I mansuaziugu

MU URNMsEwmInden

Vinwe - aunsaufuRawinge
Hugumsinemansuaziinaug

A laluiiugiusnudwinden

AuANYe - inuaziBunseunauly

o [J @ A 14
M3y waranansainuduiiale
wazasauf iR uINeAEns

% y
Wugld

é&
)

<w =n.

gee
2

nsdszidunazannig

AWINADN

A - dndneniinnnuiniesin
masnunsuilalgrimedaindon

wazaNIsaAIUANNATETAATULA

Vinwe - a1unsaUfuRauniewe
Funnday Hufed1s wazUseiliu

msiadgmuazuaivnsdanao

)

AENYALE - TinwensANIATIZN
Uszifiu Msiiusiegna waznisuily

Yaymiiinguls

A3 - dnAnwiinnuslunisng

UHUNSUSEIULATIRN1SEILInd DY

Vinwe - anunsaufuRnuiunig
Uszliuwaznisinnistgnimieenu

fawndeuls

Audnuay - Wudfianuannsalu
ATEUIUNITVNITY NS
wialulafnadudsindon n150579
Anszinunmdsnadon uaxd
ANENIa U ST ULaEIANS

a

AeAn

9CT LI (Z'BUI)



(1AB.2) UL 90

v A

UszifuasnasuaInsddsuiavaunangns (Aun 1)
149 WNENd anns wdana nedsIngNy
2. AUNUINNEVING JAEAIERTI15E

3. Us£Inn1sane

LAY AMQAI/E121381 - Fvuen anufnen Uildusa
n13ANYA
Usyegen  (am.a.) Imenenansdanam UV ULTAIT 2552
Yiygln - () meneans URINGIFUULIADT 2545
dando
Uy (.U ansnsauguanans UPINEAEUTNS 2539

4. 5793 1NSUNAYDU

4062101 niAATZIedaLnden 3(3-0-6)
4062102 UitRnsaifieseimedanndon 1(0-2-1)
4061104 fugumdnemansadanden 3(2-2-6)
4063209 afiuneuazn1Tes I 3(2-2-5)
4063213 UANYNIIBINALAZLEET 3(2-2-5)

5. HAUNIEIYVINTG/AUINY (MATsNUEUIIVIvamangAT)
F0INT WMATINGNY. (2562). MTIFTWFURNswuuiidusivensvdnleTiuiamasiis
lugiuIuneas. 115a8130153AN15dwIndex TN 15 alui 2 Wounsngiau-fuinay

2562, Bt 78-87



(1AB.2) Ut 91

3 a o / o =
LAUNNINTZIUNAIIUNINIYING (LENILATDINUY Tinsenumaaui LUULNN)

v

mm@ﬁmmﬁﬁummzw CHECO

NUAS19ETIATIRTUNSHEUNS TUSEAUANUT BT EINaUSEmne

NUAS9ETIAT AT UM WS TUSEAUYTR

NUAS9ETIAT A UNTINUUNTTEAULN U

NuasnassAnlasunswmeunsiussdugiininendeu

NUas9EsIANASUMSmewNSIusERUaaT

nuahsassrdnismeunsgansisasludnvagladnvavilnienudedidnvsedind Online

Mswisentledanlasunisuseiiupunaein1sve FuRwamIBN1sLan

s msentladeiiiun1siansanaundnnaminsusedliudundanavnsualdldshunvesunisusefiuduma

1939NS

a o

= = Aaa a - v oA
UNATIIUIEY NI UWﬂ']’]QJ‘Vl']Q’J“U’]ﬂ’ﬁ'ﬂmWﬂJWﬂLU'J']ia’]ﬁ’Jm']ﬂ’]ﬁwuﬁ’]ﬂgiuﬁ’]u“uayuaﬂaql]‘ﬂ 2

a caaa

unasAdevzeunaiivinsatuauy saliAiulusenuEuileannnsUss g InINTsEauYa

caaa

unanAdeviteunanuivinisatuauysalnafiuilusenuiuiennnsussgivnnsseAuunmi viely

NIAFINMITTRUNATTglug oy muUsena n.n.e. visesuiduuAnEnIINNITNTEANANTIRIY HaNINMe

NSNANTUNNTAITNIIPIAMTUN NI LN ITNANUNITIFINT W.A.2556

unAIIdEvseunAIvINsatuaNysaiainluT g udulien NN sUsERAvINIssER UG viely
NIFINMITEAUNATTRgluguTeya muUsenia nne. viiestideuanenIsun1sNseaNAnYIIRY vaninu

NMSNANTUNINTANTIVINTEMTUNITHELWINANAIIUNIITINIG W.A.2556

unaATevieunmmdnmsiiaiuilunsasivnsssiuumnviitoglugiutoya audsznie nae. vie
seilgunnignsIuns

N159ANANYIINNNIEY MENNATINITRANTANINTANINIIVINTAMSUNTHELNIHANUNITIFING W.A.2556 uiantu
daweanaaty

auffAuazdaindulsenalivauidunisilu waeudsli nwe /nne. nsunelu 30 utuudiuiieanussme@ilsl
agflu Beall's list)

weedfilusanTinnsivsinglugiudeya TC ngud 1

Usgaunisalannanulsenaunis

nauAunUugiy Aeunulnduaslasunisaanedeu

3

NaUAlRSUNTAIRENTURS

awv A

HAATETLASUNSIReYEANEURS

NAIUI NN UV DBIANTTEAUYIAIN S IR TUANS

NaITINsTUlTR N AlSFULN eiN15UTETIUNS VAU 9IVINITHAD

v v o " v o ' v v v v
VINLINVBTUTANIVBYANINGIIVINAUINADY ATUAIU

(WA FNINT NATINGNY)

f Yy a

E]’]ﬁ]’]iﬁNiUNﬁW]E]‘UMﬁﬂQGﬁ

U

asradauudgndaadulumannaai

(aq%a) %




(1AD.2) B 92

(HHemansasng audn ula)

a a I3 d
ANUARMEINMERSLaznAlulad

DOL: 10.14458/)em.2019.12

unno1wd39e / Research

Ns3ILBIURUAMSILUTIdOUSOUIWD
msnﬁnQUﬁauoaméaﬁaiuaououmums
THE PARTICIPATORY ACTION RESEARCH
FOR COMPOSTING OF BIOMASS
RESIDUES IN AGRO-FORESTRY

anws warlsswond =
arusSngimansia:nalulad unmdnmdesisfigoasing

Supaporn Pongthormpruek
Faculty of Sclence and Technology, Uttaradit Rajabhat University

& pongthompruek@hotmall com



nsifuadstidusdduuus an
umuvixﬂqqnmmua:ﬁnhmm Anquirsaed
eAnsquanTisasiominuasmgyuuy
mmﬂ'm.']u#mm:nuﬁu#u# Tnuandiunig
AfuEnlfuRnrlunasu sy uigsuiaNiy
nepnyamslueaRuiuLgy SuneduLs
SawingasAnd ifusaurindsyaniiduuuy
uinaglrsnesuAauniims nane NIz
anuo funwnliasnreilnengy efAne
fannunisaiinll vhumgueu Yrsdiunns
wvasssamalulatiuazninilu\$usslund
‘ln:mnanauﬂnﬂu'luﬂuﬁ'mn&munmaﬁnq 4
grsluszuzom 45 Jusss 60 Fu wanuAng
v fuwlnfilmeirRaualubl : uadnd b
winfamwlugasdou 1:1:1 annmifijonin
Filaunmaiins Taudsne nsudnAe i
Tulanou Wearedn Tnuvades Amsdu
ArsiiuntmdlustaipH) thondundadng uas
fnrdausswineamfususie luinnau(CiN ratio)
founs 1.313 fauns 1.787 founs 0.827 feuns
26.000 7.965 feunz 14.167 uaz 6.258 muR AL
wuwmnninﬂuﬁ‘mm:numu'h wmneeiy
nssmisudadiussnu

Avdiiny : sumemy; Suwin; inseimuas ol

(1AD.2) B 93

Abstract

This research is a mixed research; qualitative
and quantitative research. The study aimed to study
characteristics of compast and find suitable compost
formula for study area. The study was done by action
research in cooperated with local farmers in Ban
Pa Moob, Laplae District, Uttaradit Provinca. Data
collection included surveying, questionnaires;
interviewing and focus group in order to discover general
situation, community context, and local technology and
utilization. The experiment compost were divided into 4
formulas and were collected 10 examine at 45" and 60
of compasting process. Compost with weeds and leaves
. manure : bio-fermented liquid at a ratioof 1:1 .1
provided the best quality compost features. The main
features; nitrogen. phosphorus, potassium, moisture,
pH, organic matier and the ratio of carbon to nitrogen
(C/N ratio), were 1,313 percent, 1.787 percent, 0.827
percent, 26.000 percent, 7.965, 14.167 percent and
6.258, respectively. The suitable compost production
method was dumping on the floor as it was labor saving.

Keywords : Agroforestry, compost, grass weed
and leaves
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Abstract

The long=term use of chemical fertilizers hus impocted the levels of sscondary macronutrients In agricultural soils in which
saullion CAMum ascalomceum L) erop s grown in Fal Luang sub-district, Lablare District, Uttaradit Province, Accordingly, the
objective of this study was W investigate the effects of chemical fertilizer and insecticide use on the content of secondary
macronutrients = Including caleium ( Ca), mugnesiom (Mg), and sulfur (5) = in the soils from regionsl seallion plots, The
investigation wan conducted in 5 villuges within the sub~district: Moo 1, Baun Chaing - Saen (Control), Moo 2. Buan Num«Tum
(T1, 50% NPK), Moo 6. Ban Thung~Eang (T2, 100% NPK), Moo 6 Ban Ne<Pong (T3, 100% FYK), and Moo 9 Ban Wut
Pu (T4, 60 % NPK + BO%FYM), For euch of the villages, soll samples from 3 scallion plots were tested for the levels of
socondary mactonuttients, The total aversge for such secondary mucronutriont levels represented the results, The results e
coocluded an follows! for the status of change for exchangeable Cu’ uveruge level, it wis found thut the exchsngeuble Ca'
uvernge level decrewsed after every post=harvest period, with the highest control trewtment of 45.10% followed by 12
C15.21%), T1 (12.72%), T4 (3,15%) and TH (2,26%); for the status of change for exchungeable Mg+ uverage lovel, it was
found thut the exchungeable Mg+ uverage level decrewsed after every post-harvest period, with the highest control treatment of
19.37%, followed by T2 (13.299%), T1 (7.419%) and T3 (0.38%), but T3 tresrment not change stutuy, and for the status of
change for exchungeuble S averuge level, it was found thut the exchangeable 8 avernge level decrensed after every post=harvest
peviod, with the highest T3 tearment of 166.67%, followed by T4 (112.60%), T1 (16.67%), bt § uverage lovel incroused
0 T2 (53,93%) und control (14.20%),

Keywords! Chemicnl fectilizer, Long~term, Allium wsculonicum L., Secondary mucronutrients, Uttaendit Province

Introduction

A lurge portion of the Thai population carns u living through agricultural practices. One of the economically
wignificant crops in Thailand is the scallion (Allium ascalonicum L.), According 10 reviews on the production
and export of the plant in Thailand, approximately 192,308 tons of scallions entered the market in 2014, In
Uttaradit Province, scallion is intercropped with rnice in an annual cycle; rice is grown once and scallion twice
per year, Similarly, besides scallion, of which the whole plant is consumed, farmers might also cultivate
shallots for their bulbs, The first cycle of scallion production begins carly in the dry winter in January through
February, In the rainy season, the cultivation cycle takes place in July and August. The process typically takes
one month and 20 days from trunsplanting to harvest, Lablare District covers 4,585 i (rali A Thai
measurement unit equivalent to 1,600 m’) of total scallion planting area, with nearly 9,408-1on scallion
exports in 2014 ( Strategic Information Center, 2018). With continuous economic growth in the agriculture
sector, farmers have adopted yield-enhancing methods to meet consumen’ demands, One such approach
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involves chemical pesticides — some of which have been in use for many decades — to control weeds, insects,
and diseases. Heavy metals are included in the ingredients in some chemical pesticides and fertilizers. Lablare
District has been a large production base of scallion, serving rural families as one of the mainstays for their
livelihood. Every year, scallion yields had been high and profitable, However, the situation deteriorated with
the emergence of stunted growth in scallions, the symptoms of which included yellowed leaves, small bulbs
and a high density of pests, The local farmers responded by applying agricultural chemicals in an attempt 1o
revert poor performance to initial fertility rates. The consequential drawback of such practice involves an
sccumulation of excess chemicals, following their delivery, in soils and scallion crops. Particular regions might
be more thoroughly affected due to the chemicals’ diffusivity. Therefore, the application of agricultural
chemicals leads to secondary macronutrient deficiency, impacting scallion lots and soil throughout the area,
These practices significantly contribute to the degradation of soil, an important source of support for all
living creatures, Farmers adopt chemical fertilizers, composed almost entirely of primary macronutrients that
can be immediately released for plant uptake. With abundant nutrients, the crops grow rapidly and high yield
becomes common. Nevertheless, the prolonged application of agricultural chemicals causes an imbalance in the
nutrient content of the soil. Always receiving additional primary macronutrients through fertilizers, the soil is
gradually exhausted of its secondary macronutrients via harvested products and different mechanisms of soil
erosion, Therefore, in the case of excessive use, chemical fertilizers lead to secondary macronutrient
deficiency, The solution of directly adding depleted secondary macronutrients to the soil is not entirely
effective, since the nutrients may be fixed or converted into forms unavailable for plant metabolic activities,
Coupled with certain environmental limitations, soil-directed addition of secondary macronutrients is generally
unsuccessful. Secondary macronutrients are important. Plants require less secondary macronutrients ( Ca~Mg-
S) than primary counterparts (N-P~K). In the past, the roles of secondary macronutrients were less obvious
since many of these nutrients were naturally available. Nowadays, secondary macronutrient deficiency has
become increasingly relevant, especially in areas with extensive supplementation of primary macronutrients.
Secondary macronutrients are crucial for the physiological development of plants, Too much of added primary
macronutrients in the soil causes macronutrient imbalance. Certain types of soil are particularly susceptible to
macronutrient imbalance, including soil with high sand content, soil with high clay content, compacted soil,
overly acidic or alkaline soil, and soil that is extensively employed for mono~cropping. Without replenishing
the secondary macronutrients depleted through plant uptake, the effects will be manifested in successive crops.
Some of the symptoms include slow growth, stunted shoots, undeveloped flowers and fruits, the premature
dropping of fruits, and stunted roots. Obviously, secondary macronutrients play a crucial role in proper plant
growth and crop yield. This leads us to study the content of secondary mucronutrients — that is, calcium (Ca),
mugnesium (Mg), and sulfur (S) = in the sample of soils from regional scallion-growing areas. We aim to
investigate both the direct and indirect effects of chemical fertilizers on the content of secondary macronutrients
in soil. The results will be useful for identifying solutions to the problems related to the use of agricultural

chemicals,



(1PB.2) N 102

[

Uszifuasnasuansddsuiavaunangns (Aun 3)
139 wenque  wana Awes
2. AMUNUaNeI¥INIg 919158

3. Us£IRn1sane

AU AIA/E1YIAYN - FYnen anufnen Viidi5a
n13ANYA
Gaanen  Us.e) Fuindeudnw URINEISYUNIEITA 2556
Useyl (M), NMFIANITNTNYINTFITUVIR  UNIINYIABULIFT 2546
Lardundon
ygws  (@.u) assuauenans URINEELT el 2544

4. 5793¥1NSUNAYDU

4062410 ngvineuazulevsdandon 3(3-0-6)
4064501 n33an1sALInday 3(3-0-6)
4061105 PFu55TIv TN wInd ey 1(0-2-1)
4064803 msfinUssaunisainpawiuniadsndey 6 (0-36-0)

5. NANUMBNIN/WAde (inssiuauinvsmdngas)

Wathit Wongdocmai, Eakphisit Banjongklian, Prinya Deerasmee, Krissana Khamfong,
Pornpat Rittichai (2018) “THE ADOPTION OF APPROPRIATE TECHNOLOGY
MODEL FOR HARVESTING THE ORGANIC RICE IN THE NEW THEORY FARMING”
in The 6™ Asian Academic Society International Conference (AASIC) “A
Transformative Community : Asia in Dynamism, Innovation, and Globalization” 8
- 10 November 2018 Mae Fah Luang University, Chiang Rai, Thailand. P.839 -
842.



(1PB.2) %N 103

NAeiNASEILHANUINGNINS (Lanaeieaung v TFassunanuiiuuun)

v

ansﬁmmigﬂummwu CHECO

UES9ETIANASUNSHELNS lusEAUANT e sE U sEIna

SUASETTANLASUNTHEUNS LUTEAUTR

SUASETTANLASUNSHEUNI TEAUUILNR

a a

NUES19ETIANIASUNSIHELNS lusEAUNTIN AR LT BU

U

NuEs1eEssANLASUNSHaLNS lussAuanTu

Nuadnassainsmeunsgassazludnvagladnuas wilmiedudedidnvsetind Online

fsuseviladenlasunisussuE 1N AeiN1S YRS UR UL 93NN WED

frsseviladenniunIsiasaumundnnueinsUsHum Ll Ssnsue lailddunveSunisuseliusumiamiivnig

e

unANITE vise unAumTITINsTRRuilusasivnsivsnglugudeyandud 2

o a

unaiferseunanuivinsatuanysoififfisilunenududesnnnsussgidnnisseduna

i a

unaiferseunanuivinsatuanyseififfanilusenuduidesainnsussgirnnmssedvuud viely

N3aFnmssydunanieglugudeya audsznie nane. viesuileuamenssunInsanudny1inde naninae

A15NTUITANSIIVIEINSUNSHEUNSHASIUNIIYINTT W.A.2556

unAITeveunmainnsatuaysalafisiluenududeninnisussgaivnsseduunung vietu
NsaFnnssydunanfieglugudeya audsenie nane. viesuileuamenssunInsaaudnyinde naninael

A15NAITUIITATIVINTENS UNISINEUNSHARAITUNIITINTT W.A.2556

unAATevseunAmIdINsARuluN T Inmssgivinunnandedlugiudeya auusenia nae. viseszilounnenssunis
M59ANANY1IRIE YENINAEINITRITUITANINIFIIINTEINTUNISHBUNTHANIUNIINING W.A.2556 usdanTudiaueaniant
ayfRuazdnvinduussnmelimsuunisill uazudddi nwe/nne. nsunelu 30 Juluusiuiioonusznme@sldegly Beall's list)

wieRnuilunsasivnisivsnglugiudeya TC ngud 1

Uszaunmsalananuusznaunis

P

nanuAuNUTLSAY Hdunulniuagldsunisaamaeu

nauildsun1sandnsng

naAfenldsunsaneudnsdng

o

NaATERvIgUYS 0R9ANSSEAUTRI IR TuNS

naInNSultderunlasuinamin1sussiunsuai Ui RvInITRaL

v v [ 1Y o/ 1 14 v ¥ b4
VINLITVBIUIDIINVBYAAINATIVINAUNNADY ATUNIU

v a [

915U URAYOUNENENS

v v < '3
m'maa‘uLngﬂmaaLﬂulUmmnmw

(asiio) &:

(HYremans1asnd audn vula)

= a 6 =
ANUAAEINYNANENS LAz LULAE




(UAB.2) Bt 104

6th Asian Academic Socicty International Conferenc (AASIC) 577
A Transformative Community: /(‘ A A S
Asia in Dynamism, Innovation, and Globalization ! L Shmn—

- = g

-
~iiv

THE ADOPTION OF APPROPRIATE TECHNOLOGY MODEL FOR HARVESTING
THE ORGANIC RICE IN THE NEW THEORY FARMING
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ABSTRACT

The purpose of research is to study and design the adoption of appropriate technology for harvesting
the organic rice in the new theory farming. This paper focuses on methods of participatory action
research (PAR). It involved researchers of Uttaradit Rajabhat University and 19 members of organic
rice farmer group in Ralooy subdistrict, Pichai, Uttaradit province which is the part of umiversity
engagement strategic. Research instruments were an interview form and a questionnaire designed to
collect the relevant data of the organic rice harvesting, The result of the study were as follows: (1) the
total rice field is about 449 rai and the organic rice field is about 164 rai; (2) the maximum of organic
rice field is about 25 rai and the minimum of organic rice field is about 2 rai; (3) the average size of
the organic nice field 15 about 8.63 rai per member; and (4) there are three technoloy forms can be
utilized: harvesting by labor, harvesting by lawn mover, and harvesting by rice combine harvester.
The resolution from the meeting between researchers and farmers group was using the used rice
combine harvester from Japan is the appropriate way due to low budget, effectiveness and
convenience.

Keywords: Organic nce, Harvesting Technology, Appropnate Technology

1. INTRODUCTION

Organic Rice 1s rice that is grown and processed by organic agriculture or organic farming, There is
choosing not to use synthetic or artificial chemical pesticides, fertilizers, genetically modified
organisms, antibiotics and growth hormones in the overall nice production and storage duration. This
is replaced with site-specific management practices that maintain and increase long-term soil fertility
and prevent pest and diseases. Simultaneously, organic rice farming is an alternative that preserves the
environment, produces good quality rice, and protects the health of farmer and consumer. Although
Thai farmer still use the fertilizers and chemical pesticides in the organic rice farming, the present use
is very low. Each region of Thailand has appropriate technology for the organic rice production that is
urgently policy in the process of research and development. Besides the production for domestic
consumption, they can also expand their production for export markets (Organic rice reasearch
institute, 2005).

Currently, organic rice farmer group in Raiooy subdistrict, Pichai, Uttaradit province has changed
form traditional to organic farming, especially organic rice. Monoculture is one of most traditional
farming, such as rice, corn, etc. The major problems with monoculture are Price falls as the same
product to the market simultaneously, soil structure and quality is so poor, and huge amounts of water
use. These are the causes of poverty. Subsequently, there is promotion with a new theory on land and
water management. The “New Theory™ introduced by His Majesty King Bhumibol of Thailand. The
implementation of the New Theory will help farmers achieve to to sustain their lives and bring them
prosperity (The Chaipattana Foundation, 2016). To adopt the New Theory, farmers are advised to
devide the land into four parts with a ratio of 30:30:30:10. The first 30% is designated for a pond to
store rainwater during the rainy season while during the dry season it serves to supply water to grow
crops and raise aquatic animals and plants. The second 30% is set aside for rice cultivation during the
rainy season for the family’s daily consumption throughout the year to cut down on expenses and
allow the farmers to be self-reliant. The third 30% is used for growing fruit and perennial trees,

©Copyright 2018 proceeding of the 6™ AASIC 839
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vegetables, field crops and herbs for daily consumption. If there is any surplus, it will be sold. The last
10% 1s set aside for accommodation, animal husbandry, roads and other structures.

According to pre-surway in the organic rice production of farmer group in Raiooy subdistrict, it has
been found that harvesting process facing labor shortage. Even though there are using the combine
harvester in harvesting, they still have some restriction. The service providers of combine harvesters
also serve in nce fields with chemicals. Therefore, the machine must clean the contaminants before
harvest. This process wastes a lot of time and money. Then, operators often neglect cleaning to save
time for serving other farmers. Consequently, organic farmers must solve the problem of
contamination by sorting out the first harvested paddy or by mixing it with the normal paddy. The cost
of harvesting increased. In addition, the purchase of harvesters to use only organic rice farmers to
prevent chemical contamination can not be achieved because the machine is very expensive.

From this problem, the researchers have the idea to develop the appropriate technology for organic
rice harvesting in the new theory farming. To improve the efficiency of organic rice harvest. And keep
up the quality standards of organic rice next.

2. METHODOLOGY

The purpose of research is to study and design the adoption of appropriate technology for harvesting
the organic rice in the new theory farming. This paper focuses on methods of participatory action
research (PAR) (MacDonald, 2012). It involved researchers of Uttaradit Rajabhat University and 19
members of organic rice farmer group in Raiooy subdistrict, Pichai, Uttaradit province using a
purposive method (Phrae rice seed center, 2017) which is the part of university engagement strategic
(Uttaradit Rajabhat University, 2017). Research instruments were an interview form and a
questionnaire designed to collect the relevant data of the organic rice harvesting. Moreover, the data
collection technique used by collecting various journal articles, documents, books that related to adopt
appropriate technology model for harvesting. The data from interview forms and questionnaires was
analyzed using descriptive statistics to represent the entire population or sample,

The most important content of the PAR method is that people involved in problem solving together
{Boonsni 2009). The authors divided the study into four stages. The first stage involved collection of
data covering general information of the sample, knowledge and understanding of organic rice
harvesting process. The second stage involved analysis of the relationship between factors with the
different technologies of harvesting, harvesting process, necessary facilities, and costs of organic rice
harvesting. The third stage involved conclusion the proper methods for organic rice harvesting in the
new theory farming. And the fourth stage involved comparison of the costs of each form of organic
rice harvesting technology in the in the new theory farming,

3. RESULTS AND DISCUSSION
From the literature review, it was found that there were five major stages of the rice production
process: soil preparation, planting, care and maintenance, harvesting, and threshing. Harvesting is an
important step that affects quality and yield of paddy. (Chadavadh 2006).
The results from the questionnaires were as followed. There were 19 organic rice farmers completed
structured questionnaires, Majority of samplings were female (58%), age between 41-60 years old
(53%), pnmary and secondary education (64%). The farmers have an average of 19 years of
experience in non-organic rice farming (2 years min, and 40 years max.) and an average of 4.3 years
of experience in organic rice farming (1 year min. and 10 years max.). The cultivated area of each
farmer used are shown in the table 1 below.
Table 1: The cultivated area of each farmer used

Field Plot No.

mai*) T3 3 4 5 6 7 8 9

Tot
al

| T O U O TR O R R s
0 1 2 3 4 5 6 7 8 9
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The Assessment in Reducing Greenhouse Gas Emission and Economical
Worthiness of Solar Farm in Chulachomklao Royal Military Academy
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Abstract
This research aims to assessment In reducing greenhouse gas emission by solar farm
and in economical worthiness of 1500 kilowatts solar farm of Chulachomklao Royal Military
Academy. The resull summanzed that, electric was generated totally 2.73 GWh/year approximately
and reduced greenhouse gas emission about 1548 tCO.e/year. If considering in economical,
found that, there was Net Present Value (NPV) at 5% a year or 6,646,610.37 Baht, and Benefit-
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cost ratio. B/C Ratio value was 1.05, which larger than 1, indicated that this project was
worthwhile and payback period of this solar farm project was 12.3 years

Keywords: Solar Call, Green House Gas, Solar Farm, Baseline Emission
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Abstract
The obyective of this work was the synthesi of @ zine oxide-tin oxide (ZnO-So0);; ZT) nanocomy while Hing the
growth structure with the calcination temperature and the photocatalytic degradation of o rhodamine B (RhB) dye solution. Zine
acetate, tin chlonde, and sodium hydroxide were used as the precursor. In the study of the effect of the reaction temperature on the
synthesss, the sy ofthe ZT wposite had a temp change in the range of 300-800 *C when the mole mtio of the
precurons atid other factons were hedd constant. The effect of the synthest 1 on the ph Lalytic sctivity wis
examined, The synthesized samples were charsctenized by Xoray diffroction (XRD), scanning clectron microscopy (SEM),
energy-dispersive spectroscopy (EDS), Fourier transform infrured spectroscopy (FTIR), UV-vis diffuse reflectance spectioscopy
(UV-DRS), and photoluminescence (PL) spectroscopy. Results showed that the syathesized ZT nanocomposites consisted of
heummul Zn0 and setragonal SnO,. The coatent of Sul), m the sample moreased evidently with increasing reaction temperanire.

The ot Finsd howed that increasing the reaction lemperature resulted m favorable chemical and physical properties
k:dwlfnmmnptmlcphnmm)ucundum.wchuhgh purity phases, high crvstallmaty, and kywer rates of electron-hole
pair reccombmation. RhB was used as the representative pollutant for evaluating the photocatalytic activity under UV illumins-
tion, The ZT nanocompesite synthesized at 800 *C showed the highest photodegradation efficiency of 79.53% and a first-order
kinetic rate copstant of 0.0139 min " in 120 min. The most influential factors affocting the photocatalytic activity were the phase
proportions and the phase purity of the ZT nanocomposite, which were controfled via the caleination temperatuire,

Keywords Zn)-Sn(); - Temperature control - Photocatalytic - Rbhodumme B

Introduction

PFongthep Jomanthes

ponghep janune oc th I tho past several decades, many sersconductor metal oxides

have attracted increasing atiention m the wide vanety of ap-
plications, such s environmental monsoring, aer quality con-
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trol, gas sensoms, and photocatalysis n air and water pandica-
tion treatments |1, 2], Zine oxsde (Zn0) und tin oxade (SnO,)
arc n-type wide band gap semsconductors (£, = 3.37 and
3.6 ¢V, respectively), making them interesting candidates for
the development of future materials due to their wide range of
lpplluuum 13, 4). Amon; the nanomaterialy used for
h lysas, those ds synthestzed of Zo0 and Sn0O,
m important semiconductor materials with large direct band
gaps and high exciton binding energies. They also have pood
stability and are bow cost and non-toxic [ 6]. However, the

disadvantage of a pure ser I lyst is that the
rapid 1 b of photo-prod clauommdbulam
€ Springer
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the semiconductors significantly reduces the efficiency of
photocatalytic reaction, resulting in the decreased efficiensy
of the photocatalytic reactions. A solution 10 this problem is
the coupling of two semiconductors, which results in good
chemical and physical propertics 7).

In the last decades, some complex oxides, including
Zo0-Sn0,, have antracted wide inserest with duc to the possibil-
ity of optimizing the physical snd chenical properties of the
photocatadyst, A Zn0-So0); nanocomposite exhibits 2 higher
photo respoase thun pure ZoO) or S0, (8] Accoedingly, the
wddition of Zn€) 1o Sn0; will generate useful compoesite nano-
structures {91, In the case of coupled semiconductons, the photo-
catalytic efficiency deperds bigely upon the location of the va.
lence band (VB and conduction band (CT) edges. The CB edge
of Zn() is more negative than that of Sn0)y, which makes Sn0),
the beter candidiase for accepltmg cloctrons from the CB of Zn),
whereas the VB edge of Zn0 s Joss posative than that of SnO);,
which favoms the transfer of holes flom the VB of SnO; to the VB
of Zed). This whatever & most suitable as a descriptor result m
better charge separation, which leads 1 an merease in photocat-
alytic efficiency [10]. The ratio between Zn0) and S0, is also
mporunt 10 the photocatalytic reaction efficiency. Moss re-
searches were conducted by setiing the concentrations of precur-
sory m different proportions {3, 1]

In the present stiady, we report on # ZT nanocomposite
synihwsized via chemical precipitaton and control the propor-
tion of ZndX:Sn0O; by using cakcimation processes at different
temperatures, The synthesized samples will be investigated m
|ams of mn chemuical, physical, and optical propesties. The
ph d:u—“ of RhB dye whmnnmw!he?T

is i d1od | appli-
mnmlnnddimnpomblcwwmmm-n for the ZT
nanocomposite is proposed. Finally, lhe phuodep:dnlm
mechanism of the ZT nanocomy %

Materials and methods
Materlals
Al chermcals were amalytcal reagent grade and used without

myﬁlhapufmnmchmmnmtmwmlh
The r sted of znc

(SC1,2H0). ZniCHCO0), 2H A was dissolved m 100 miL
of DI warter, while SoCl: 2H 0 was dissolved m 20 ml. of cone.
HCT and diluied to 100 ml. with DI water. Next, these two
mitxtures were mined together wsing o 11 mol mtio and staved
for about 30 mun. Afterwands, 0.1 M NaOH solution was slowly
added dropwise 1o the homogencous mixture with constunt stir-
rmg to complete precipitation. The precipatane was obtamed, i)
tored, and then dned & 80 =C for 24 b, Finally, the powder was
calemed at 300, 600, and 800 °C for 12 b The symtheszed
samples were ibeled acconding 1o their calcimation fampenatures
s ZT-300, ZT-600. and ZT-800, respectively. For pure Zo) and
and fnally calcined ot 600 *C for 12 b,

The phase transitions of the final samples were studsed via
Xemy diffractometer (JEOL, JDX-3530, Japan), The mor
phologies and chemical compositions of the synthesized sam-
ples were investigated by scanning clectron microscope
UJEOL, JSM S410LV, Japan) and energy-dispersive spec-
trometer (Oxtond, Inca 6647, England). The finctional groups
of sample powder were identified via a Fourier transform in-
frased spoctrometer (Perkin Elmer, Spectrum RX 1, Englnd )
The band gap energy was recorded using 3 UV-vis diffuse
reflectance spectrophotometer (Shimadzu, UV-3101PC,
Japan). The electronic structures of the samples were invasti-

gated viu photol ence spectt (AVANTES,
AvaSpoc-2048TECH, Netherksnds)
Photocatalytic studies

The photocatalyte activities of the final samples were studied
under UV irradiation. Rbodamne B (RhB) was chosen as the
representative dye polbutant with which to evaluate the photo-
catalytic activity of the synthesized sample. The evolution of
the initial concentrution of 2 % 107" M RhB was followed
through the evolution of the charucieristic wavelength at
$54 nm. The photocutalytic experiments were carried out in
100-mL ghass reactors containing 50 mL of RhB solution and
0.050 g of ZT photocatalyst. The reactor was covered by a
black wall box to prevent exsernal radiation. Similar UV ima-
dmtion was provided by two 6-W UV tube lamps with short
waves of 254 nm UV-C (Sylvanta, GOW, Japan) from vertcal
puositions on both sides of the reactor. The schematic diagranm
of the ph yﬁcnaw‘umowninﬁgl In cach test, the

dnhydmle 199 5%, LOBA (1|:m|e Inchia), tin(ll) chlonide
(9R.0%, Kemous, Austrabia) sodium hydroxide (9805, LOBA
Chemie. India). hydrochlonic acsd (35.4%, LOBA Chemae,
Indsa). and thodamine B (9985, LOBA Chenvie, India),

Synthesis and characterization
Nanocrystalline hicenetric ZT samples were synthessaed
from 0.05 M ag | of zinc dihydrate

(ZolCH,C00),.2H,0) and tin(ll) chlonde dihydrate

Q Springer

renction had to reach ¢l | adsoeption - tib
mmvucunlmumuﬂmmg&rwmmwlhehhdwaubox
without external iHumination. Afterwards. cach solution was
arradiated under UV Light with continuous magnetic stienng, A
fixed quantity of the solution (3 mL) was romoved at preset
time mtcrvals of about 0, 15, 30, 45, 60, 90, und 120 min,
Then, the sample was filiered through 2 0.22-pm syninge filter
(MS® MCE Syrmge filter. Membrance Solution, USA), The
concentrution of RhB solution wos determaned by UVevis
spectrophotometer (T90+, PG Instruments, UK),
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>~ 254 nm UV Lamp

| o Photocatalyst
+ RhB solution
e Magnetxc Stirrer
« Flack Wall
o Pox
Fig. 1 Sch ¢ deagraem of the ph lyte ses-up
Results and discussion

Characterizations of the ZT nanocomposites
XRO analysis

The X-my diffraction pattems of the ZT nanccomposite sam-
ples are shown in Fig. 2. As can be seen, all reflections corre-
spond to crystalline Zo0 and S, in accondance with the
Joint Canmittee on Powder Diffruction Standards (JCI'DS)
fike no. 01-079-0208 and file no. (X-002-1337, respectively.
The main characteristic peaks at 20 values of 31.98°, 34.66°,
36,48°, 47.75%, and 56.81" correspond 1o the (100), (002),
(101), (102), and (110) diffraction planes of hexagonal Zn0),
respectively. The diffraction peaks wt 26.92°, 3411, 38.17%,
S2.11% 54.94° and 5821 belong to the (110), (101), (200),
251), (2200, and (002) diffruction planes of tetragonal S,
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respectively, No peiks corresponding to other phases, such as
Sa0, SnOH). or ZnSn(OH y, were found, Additionnl peaks
0t 46137 could not be identified & the phases of any possible
compounds, consistent with previous repons [12) For ZT-
300, the itensatics of the diffraction peaks assigned 1o tetrag-
onal Sn0; were very small. As the 1emperature increased 1o
600 *C, the chamcteristic peaks of the Sn0), phase bocume
more evident and had grester ingensity, Peak infensitics corre-
sponding w0 the Zo0 and Sn0; phases also increased with

m the cale P The approximate
trendd ratio cun be obtained from the relative intensity mtio
method [13), The percentage of the Sn0), phase was calculat-
ed based on the normalized ratio of the relative intensity for
the (211) peak of Sn0; to that for the (101) peak of Zn(), The
calculated porcemtages for the S0, phase were 6.55, 11.83,
and 24.50% for ZT-300, ZT-600, and ZT-800, respectively,
The average mano-crystallite stzes (D) were culculated wsing
the Debye-Scherrer's equation [14). The averuge orystallite
sizes of the synthesized ZnQ) and So0; were calculmed wang
the most mtense peak (101) and (110) planes of ZnO and
Sn0,, respectively, The avernge crystallite sizes of ZnO) were
found 10 be 1318, 79,47, and 94.07 nm for ZT-300, ZT-600,
and ZT-800, respectively. The average crystallite sizes of
S00; were found to be 18.44 and 33,58 nm for 27600 und
ZT-800, respectively, It was not possabile to caleulate the crys-
tallite sizes of Sn); for the ZT-300 sample due to o very low
signal. These results indicate that an increase n the culcinion
temperature increaves the average crystallme szes und ays
tallinities of the Zov0) and S0, phases.

SEM and EDS analyses

The SEM micrographs of the ZT nanocomposite semples are
shown in Fig. 3. In terms of moephology. ZT-300 ins of
spherical-fike, neodle-like, and agglomerate particles, In the
case of ZT-600, the partiches wre wranular, uniform, and beteer
distribuged than those of ZT-300. Furthermore, the ZT.800
particles are irmegular in shape and have a high degres of
agglomeration. The EDS spectra and clementa) contents of
the ZT nanocomposites are shown in Fig. 4. They confirm
the presence of Zn, Sn, und O on the ZT nanocomposite sam-
ples. From the table in Fig. 4, it was found that the weight
percentage of Sa ncreases with increasing calcinstion temper-
arure, This result wis consistent in an increase i Snd); phase
from the XRD results, and similar 10 the synthesis results
obtumned by preparing with a higher Sa ratio [15),

FTIR analysis

The functional groups of the synthesized ZT nanocomposites
were examaned using FTIR spectroscopy in the range of 400-
4000 ¢m " at room temperatare, and the results ane presented
in Fig. & The observed FTIR spectrums exhibit various well-
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defined absarption bands at 490, 670, 912, 1044, 3452, and
3494 cm . As can be seen, the appearnce of a peak at
490 ¢cm ' clearly indicotes the formation of ZnQ nanoparti-
cles, which is cormoborated by Nagamju [16] Absorbance
bands arund 620-670 cm ' could be attribated 10 the frame-
work vibrations of tin oxide [17] It s clear that absorbance
bands at 490 and 670 cem ' that contribute 10 Zo-0O and O

Sn-O sppear in the IR spectrum of synthesized ZT samples,

~
L] Springer

confimming the presence of the Znt) and SnO; nanocompos-
ites. The observed broad peaks at $30 am ' are due to possible
vibrations of Sa-0 modes [ 18]. The boads in the wavelength
ranging from 912 to 1044 cm ™' are ascribed 10 the bending of
the Sa-OH bonds, and the peaks at 3452-3494 ¢cm ' come
from the stretching mode vibrations of OH [11, 19). Thas,
the FTIR spectra confirmed that the Sn-O bonds and OH
groups resulting from the phase tunsfommation of Sa(OH);
to SnO; are not yet completcly present in all cases [20, 21]
No significant peak corresponding %o the Sn-OH bonds 15
observed in the ZT nanocompesite calcmed at 800 °C, The
Z1-800 sample showed that higher pursty ZoO-Su0, phases
wre possibie when the ZT nanocomposite is calcined at higher
temperatures

Optical analyses

The optical absarption peoperties of the syntheszod ZT nanocom

posies were studied by employing UV-vis diffuson reflectoce
anadyses, 2 shown mn Frg. 6, Figure 6 shows the beoad absorption
spoectra of the ZT manocomposite samples synthesized & different
calcination semperatwes. The chamctenstic poak of pure ZnO ot
375 num a5 whiere & sharp decrense in absarpton, 1.2, the absorption
band edge, appears [22. 23] This peak reveals the formation of
Z00) and can be explained by the runsition of clectrons from the
VB to the CB. thus leading w the mminsic band gap absosption of
Zn0 [24]. The UV-vis absamption spectrum of pure Sod), showed
i peak at around 270 nme All the ZT nanocomposite samples
showed strong adsarptions in the UV region around 270 and
375 nm. An excoon shsocption o 375 nm was observed i the
absorpaon spectrum foe ZnO. In a direct band gap sermsiconductorn
where the wave vector is conserved, there is a relationship between
the adwrption cocfficent (0) near the absarpton adge wd the
opcal bund gap (£) When the two oxides. for example, Za0)
und SnO,, are direct band gap senmiconductons, the enorgy band
gap ol for exanple, Zn0-Sal);, can be determined. As such, the
optcal hand gaps of the ZT nanocomposites were caloulated using
the following relation [25, 26}

(k) = Al—E,) (1
where A relatess 10 the effocuve masses assocutod with the vadenoe
and conduction bands, o is the opacal sbsorprion coefficiont, & is
the Planck’s constant, » is the froquency of the photons, and £, 15
the band gap energy. The optical band gap for the absorption edge
cunn, therefore, be cbtamed by extrapolating the ke portion of
(o™ ~hw 0 ox = 00, us shown in Fig. 7. The enengy bandd gups of
ZT-300, ZT-600, uex] ZT-800 awe 3.30, 348 and 341 ¢V, regpec-
tively. The encrgy band gaps of the ZT nanocomposites were
bower than those for pue Zol) ad pure Sn0,. For the case of
the Z1-300, o has the lowest band gap which does not fallow the
prend due o the presence of SnO phase in the composite mutenals

The presence of the SnO phase i the composite musernls msults



