4Aa.2

NaNgnsIMEAERTUMIAR

g1 RN ISULaZALULag NANA U

nangasluil WwnsAnIYy 2564

yoaarugauAne
ARLY

1. Yewviangas
AMwltng
AYIBINOY

2. WaUsguguazanunivn
A @
Yoy (Mwlne)
Fage (Mwlne)
Fouhu (NM189ng )

WoED (NMW1INYW)
3. 3ywuen

UMINYNRYIVANITUAT
IneFanshazmalulad

i
wuInl 1
Yayanaly

nangaTInemansiaidin arwinuinnssuiasinaluladudnioe
Bachelor of Science Program in Product Innovation and

Technology

eansUudin (uinnssuuazinaluladndngiue)
WU, (WInNssulaznaluladuansum)

Bachelor of Science Program (Product Innovation
and Technology)

B.Sc. (Product Innovation and Technology)

4. unieiniiitsunasaangns

uunheinsunaearangnshivesnin 128 mihiefn

5. sUnuuvamangns
5.1 guwuu

o

nangnsseaulIaaes 4 U

5.2 USELANYBIANGAS
MANENTUTYYINTNINIYINTG

53 ARl

wanansdnnisfnyiluniwine

5.4 A155ULNANEN

SuihAnwlneuasinfnwsssemafiansnsanails e Wou uazdilanwlneld
5.5 ausauiieduantiudy
Jundngnsiemzvemyiingrdenvignszuasidnnisfeunisaoulngnss
5.6 ednsivi@niieades (i)

ANYINEIANEnsuasnAlUlad UNINeNREsAYNITUAST| 1



4Aa.2

5.7 nangasanIneInis
58 mslivsyaundansanisfine
TSy iesavivLae)

6. AOIUATNVBIUANGATUAZNITR TR/ AUYDURENEAS
6.1 nangnslmi n.a. 2564 Fudfiunislindngaslunians@inund 1 Ynsfinw 2564
6.2 ldfinsanndunsedlasanznssunsUsenagineimansuazimelulad
Tunsuszauaded 3/2563 \doTuil 4 noednieu we. 2563
6.3 léRnnsaniureundngmslaganiivints Tunsussyuadedl 12/2563
Slofudl 2 Sunau A, 2563
6.4 oS iure UnaNgnslag AN ITUNSA ULV U Ve HY
fhendunsemdngns lunisussauedsd 7/2563
Slotudl 15 Sunneu w.a. 2563
6.5 L Fuosii/ureundngasnnaniuminends lunisusssundsdl 1/2564
Slotudl 15 unsiau w.e. 2564
7. anamdanlunisieunsvdngasidnnAwLazIIATE I
nangnsarldunsmounsindundngnsidnunImuazInsgILANNTOUNINTFIY

a o =

AAISTAURANANYILYaYIR W.a. 2558 TutnsAnwn 2566

9
o o

8. on¥ndianusausznauldvasdnianisanen

8.1 UnIdeuasiauindndusiaiuaneg laun malulagudndusiiandinin walulad
HANAUINIAAUITIUTU Uazwaluladnaningiessus

8.2 NINMUUTENAUUTANTTY AuTanuITIUT AuTanTinIn LasauNGns w9
5ITUVIR

8.3 tinIneeans/inIvin1seuIngImans waginemansussend

8.4 Usznauenindasineades 1y §sna Startup, SME

8.5 Wmthidemaiemadaededieinge

8.6 InIATzvAIUANAMANTIRIU)TRNSuAElS1UERa N TTY

ANYINEANENSHaTNALLLAE UNINEIREIIVAYNITUAT| 2



9. Yo-dNA ANUINIIYINIG LaTAMIANITANYIVEINRNTTLTURAYIUNENENS

[

4Aa.2

a1y 3o - ana fumiane | gand/aendvAvien | aandwaminendeiiou | Yoy
Jynng N.A.
1 wEUing 91ise 919138 W QaVinelseend) | uniTvenad ginalulad | 2548
NILIDUNATUYT
WU, (3ATIINEN) UM INIRYULTAIT 2543
2 Wit unay He Us.a. (Wand) uvnTnerdvinalulad | 2554
A1EN319158 NILIDUNATUYT
(@113 .. (WEnd) uviTnerdvinalulag | 2551
Wand) NILIDUNATUYT
.U, (WEnd) unrTneravinalulad | 2547
NITIDUNATUYT
3 wamdeiiyan 913158 .. (AIBUN3e) PANTUUNTING S 2563
Ny lana wal. Ulnsiaiiuay PNANIANINGIRY 2547
Wemaninedes)
.. (1Adl) W IneSeuding 2545
4 UNANIFSING vouay | 919158 .. (Fageans) unInendegedil 2558
.. (Tanenans) W Ingdendedl 2553
WU, (Taneans) WInendegedivl 2551
5 UNANITIR atey 9139756 .. (Fanemans) PN INE Y 2557
MU (Angrmansned | Jnaansalumine sy 2551
\wes Ussyneuas
wialulagme)
W.U. (i) UINeSegUaTIvsIil 2549

10. #07UNINNITHIIUNTHDY
UMINYRYIVANITUAT

11. amummim&Juanw"samsﬁmmﬁiqLﬂué’aaﬁﬂmﬁmsmﬂumsmemeﬁngm

11.1 @a1un1sainneuan

auuN

[y

ANANaNY

Tnssaseusendalngluguszmelng 4.0 naonaudssinunsusudseine ieyed “Auis

Qe

TN

NSLINENgR st VT ie iAo ULNUNRIUILATYRALALE AN YR

12 (W.A. 2560-2564) Uagnsaugnsamansyd 20 U Fananfanseuanisivieunuai
TuwazneusnUssmandsuilasuliagnasiasinasdudoudaty sausan1susu

As T9As wazdsdu” wasmsiaunosieudimaluladuas uinnssudiAsadostunisimun
gnavinssulul (S-Curve) Wudsaziunalnduindoumsugiaiioounandiddgitesnsesiu
Fapuatuisatunisuratuveslssinalnelusuian é’aﬁy’}umiﬂ’wmiwmé’ﬂqmﬁyﬁq
Fufudesufunasindsummionliuiyana e uazsvuuIATYEAavesUsTIMAio 093y
nawdsunladldegranngan lnsaneidenil isaduaniunsainienstmudiu
1ATEENY Uavan unsairson SR U UL TAUsTTY
wangnsineansiadie avi3viuinnssuuasinelulagndndue \Jundngns
Tmivesnuginemaniuazimalulad uninedonedgnazuas Ssgnianuduiiiondn

ANYINEFNENSHaTNALLLAE UNINEIREIIVAYNITUAT| 3



4Aa.2

awq 4 o s

Sadinfianinsaysannsaudlumanssudiine il #and wazfanmand iienisamn
uaziiuganandusisianiinm Yaaussaiam uasnaniueisssueia
11.1 ASNAUININLATEFND

Mndeyaanasugialanluzael wa. 2555-2559 wuin TugrananeUiumn
anmuiassghalnefivgneilussduii Wesmnussmalnemdandyfutym “fudnaeld
Urunans (Middle Income Trap)” #i3emnefenisiinefnoglunguuszmansliiunaty
undunaiuu wazduuliueswdgmirdudanidenaniudn deaefeuiniauinisms
iwsvgiavvealsemalnefifedin viauraulszansnmnsndnuazuinnssuilifiomediaz
alsignsmaiulavesneliliguviouluein lnstladeidsmadomsiammanasvgian
e 1w anundeudumalulagvaslnesglussiuuiunans aAnunFausunineInsuyed
fifvinuedunsimuwalulefuazuinnsslifomenafuamninuasUiina

LHURAUNLATEFAY LasdInuuvieuif adudl 12 (w.A.2560-2564) Lagniau
gmsAansvIA 20 U n.6.2560-2579) Faduunundnvesnsiamntszmanazitmunenis
Waunfigsdu (Sustainable Development Goals : SDGs) ladin1susulassasrauseinalne
luguszimalne 4.0 ileysg “Armsisng e uazdsdu” Taesguialdtiulouvisdaaiuns
WM sAnwineimansuazimaluladlufufinssiuanudesnisvessema detiuiagl
ausnduetedslunisiannasvgia vonanddmuinmudlugaiagtundniunis
WasulUawnaaTegia danunazdaunndoussnsniii wu mawdyiudessauminaglsa
szun Fafulspmalnedosdinineteunnundon T st miwennsuueg oy
nsfnw Fnweniw uasinueiiloussnu Tutagtuiusamalnelédnnsdeasunsiam
gaavinssy 10 gaanvnssulmnglviidunalnduindeunsugie fdwasuuinnssnile
gnIEAUTAANNAINNTaluNTLTsTuvesUsEInAlngluauian (New Engine of Growth ) lag
azuvadu 2 sUnuv A JULUUT 1. First s-curve : Fadunisamulunquemamnssuiided
i lulsema annsaduiedouasvgialdegnafanszlan diedesongmamnisuiy was
deriuselsvesuszmnslduniudnie Ifudgnamnssy 1) gramnssusususadilml
(Next — Generation Automotive) 2) gramnssudiannsetinddaaies (Smart Electronics)
3) gaavnssuMIveaiieangueldfuagnisvieaisndsquan (Affluent, Medical and
Wellness Tourism) @)n1sinensuazinalulag®inin (Agriculture and Biotechnology) 5)
9REMNTIUMIUUTIUB NS (Food for the Future) Tneluguuuuil 1 Ussimelneddnenmn
Tunsnan wanidugramnssuiairsyarmaasugia widmnnsiaumansusiuazde
sannagmaluladadelmi wagguuuud 2. New S-curve : ML ugunuunisasulu
gnamnssulmiiiewamumiedsuuasguuuvauiuasmalulad Tasaziduilondnues
nalnnnstuiedeu naugaaiunssumatdldun 1) gnaivnssuyueus (Robotics) 2)
gaamnssunsiuuazladafing (Aviation and Logistics) 3) qmaﬁwﬂiiuL%@Lwaq%ammax
\AHYINN (Biofuels and Biochemicals) 4)  anaminssufdnea (Digital) 5)  AsuNng
ATU2993 (Medical Hub) Tngagiiulein gramnssulmindnsldimaluladuazuinnssuegng
ity nguiifianuannsalunsdulaselulueunangs uiiesnidugaamnssulul &

ANYINEFNENSHaTINALLLAE UNINIFEIIBTNITUAS| 4



4Aa.2

fuszneumstion ngugmamnssudsliduuds Jsfesiimsfidoinauaiuatisnnuudunss
Tifusznaumslunguil

AMUNNIMIINIAILINEIEans nalulagauiandinin Janussadun wag
wanfausisssued Wuesdnuiuaznguondniidnoglunmsimngnainnssa it manglnsl
(S-curve) Fafunumdrdnsemsiamnasygia drsuazdaaden Wuegds lulagdy
Ussimaniinsiannesdnudiineimansimaluladuazuinnssuiiisadeatuinalulad
sutandinm Janussadnet uasnandamisssued 7liieae WesnUsumalnedsey
TuanuzvesiFomalulafunniffndunieaiatuiios viliddinsfienandasza
Tusgivgs maiaudsemaluswandndudeslimnudAyiunisusulaseaselagldosd
mnufFuinermansuazinalulad winnssu mnuAnadeassd waznfid Wesnszdu
welulad uagndnfasiidlumaensuuazniatiosiu ieliAnaddu

Fefumsaiiuayunmnanuasiauindelunuianuianssumanduriduie
Lo wealulagdan@inm welulagTanussadiae wazmaluladndndusisssuyns naonau
m'aEJamjmsa%”mui’mmimzﬁuqaﬁL.G?J'auimaqﬁmmi‘lwﬂﬁuqﬁﬂmmwﬁaaﬁu Fadudsady
Tunsaunasugia adunafaunieiinyadwazauaiveadudi aaunsoully
Ustlovdosonludanalvevsoludadnuls anginermansuazmalulad uningde
swdgnszuas I mangasinermassudin arvnduuinnsamandusitulul 2564
e liaennde s TULNLUTALILATYERAILATAIPILNINA UALNTOUNTIIUNLTBINTLNTING
gaudny Inendans 39 wazuinnssu Jndunisasilemdliiinnisasisesianud uay
wauinweilflefiAnannszuiunsidelasldmnuinsdinermansuazmalulad o
iludsegndldlumumaluladadelvallugusng q IWedaivssaniam suvaneliiaae
mARaaTIAluMITauINEnsa Tnideulesedaniviesduiiewauuazneuaues
foauFpInIIslusEAUrITULArTERUUsEmA Sedaidunisannisftanimaluladann
iaUszma Geddusionsianiasugiavesussimadnmanils

11.2 MSWAIININEIANLAE IAUSTTY

nsWaLnensEsTTILar TasssutuiiAsdeatunisaunanSuridsndudims
mamsdinvesyud ngiaﬁmuﬁaﬂ%ﬁ’u Tu*aﬂﬁuuuwsﬁ%f%’ﬂﬁi’amﬁmlﬁmﬂﬁﬁmmaL'ﬁa
Msandnd a¥reitegende mmsaquwmmvmﬁuuvmm ﬂ’l’iVl’]Lﬂ‘lW]'ﬁﬂﬁlJLL@‘“E]’]‘W]’ELWE]
frsedn sondlelandaanadgdnminnnty sysdamsafiazuszgndldosdamg
’mmmamLLayLwﬂIuIastmammaﬂmLLUamaqﬁssmmimmmmmzamamﬂmm
suisamnsoiannanifvesianuieduanesitaninia Adauautinssenudeanisun
f9tu nelduunmedenuiludsunladlumugaadiouas Tausssudafudinamaunay
wnBeiu dmareduduazaansasilutioniu Wy vdesusiuianssumneluladandanin
weluladfaquasyine uasmeluladudniusisTsuni uananil lilifissunfaudafinssie
ArwFasnahty widesdautRfimuiiofigaaiudonisld WiundndoutTananinuay
fanpsgd onslinulutiagtuuazowian wu Tandanmildmmansunng vonanided
wanfousiiiduinssoduwindon Wy warafindanin uaztagreadredndlan usu ey
odntinwauuinnssundndusidsiideanisegredslugatiagdu iesanamnsalied

ANYINEFNERSHaTNALUlaE UNINENREIBAYNITUAST| 5



4Aa.2

AT ARy IINTAIans ned e mand A ugiu wmaluladYag wos
wmaluladTanm i et luyszgndldlunumaluladadelndludiusig 9 Iegadl
Usgandnm

uenanivadislumudnuinnssuninsusidodnmsss WSessaiielfaunsn
suduinsiudugduludseuegenuiu wasfuusslovddodmunuaeliannsdsauuay
Sausssuidnsasundasegnaoninal manaumuimundngasideisnaiuasuudag
NFIAN TusIsu waznszualanAdal lagganannsiauInIuwInNIU Sy LATERe
WL BILATUANA1TANUS UARvBUR BF9AL (Corporate Social Responsibility, CSR) 10w
AANEIAysan sWaIFRNLagTRusTse YnIneimansaiuinalulag Jandanin
walulagdanussyine wazmaluladndadusisssuyd dndudondudiiniug
auanasalunsiesien wdladymnsldvineinssssumilidedu savisiesdaussm
938555 wardsTEUTIAlUNTUsTNRUINAN

12. HANTENUIINNTNAUINIAUATEFNIUALNITWNAUINITIANUAL IAUTTTUADNITHAILN

vdngasuazanuieadasiuiusisvesumningde

12.1 MSRAUMANEAS

INANIUNITUATUNSTNYINTRAZNANTENUIINAITHAIUNLATYFAD d9AuLAL

Sausssuiddensiannuszmasusiieg Jedanudndudesianvdngnsifidnenmuay
aonndestudyvnluisgtusaseraiistuluouan iddussduiiosdiu ssiumnfuayssduana
deliaensuiumsiauiga neuau 4.0 Gluas slsfauasdsdu) Meonsudaynansfidaiug
anuanssaluiunsRaumalulad uinnssy waswdadue AlaundeslunisufoRay
ANLsaYIINISALENIEU A mansitugu ineluladian waemeluladdnm wld
TunswauIiazenseAUNAAS uNTanT10m Tanussine uasndniusisssusa tng
Foulososdninudesd uiil ofmuiuagnouauessenudaan1s slussdus LAY
sgavUsena  waziaiaundndnwianteany Anu3a Ivdanuvainaigaiunsatily
Uszgndldiflesiosonlsiogranianing uenimileanamanunsalunisuusuiienisious
paontin luduinemansuazmaluladiviy fananguiuaznsuiod weedamsss
BosssuliAnTn anunsavsznduiug fdnlunsudnfuiielfninuiiuusssvuluiosiu
wagnnnadIl Usemalnewazuiuidsene ludiunisqua ‘Wu‘vxl Un3esnw Tduselewl
nmmmaamawawmmaﬁmmLLaviﬁziM'ﬁwsJﬁﬂiﬁssuﬁnwmiwmsaawmaqau

12.2 anwiieadesiuiusiavesumine sy

VANGATINGIMIAATUNRN @193V UIANTIUREAAMY anans v w.a. 2564

aonndesuideimivesuminendesuignszuns Ajavunmaduaadunisoudiients
Waruwiesiueeedsdu wanfulumuiusiavesuminersvdgnszunsivsjeimundaud
waziiannidsaulitinnudansssuuazaiesssy mummspuivdniiaenndos fuaii
AOIN13VBIFIAN ABAAR DINNUNTEIIVU YN AUMIING1d8 YA W.A. 2547 UIRT 74
fvualiminedsiduaandugaudnwiiionswauviesiu Masuairmdedyavos
urluf fugndanindoud Waynitygivesiesiu afrsasdfalgineinafieniu
3imiiunaLardiduresasu innsaeu 3ds Tiusnamadnnisundsay Uuuss

ANYINEANERSHaTNAlUlaE UNINENREIBAYNIEUAST| 6



4Aa.2

deneauaziaumalulagnasnaunsinyuindaUsias Jausssy ﬁqﬁ?umiﬁwumé’ﬂqm
Inermanstindin avivuinnssundada wdngeslnl ne. 2564 Jaiatundatadind
firnufuazinugdndn muglufugusssueiosssy wandils ssemiinlugarveminens
9T Wlemaiauneg ey Sudumngiuddnueanisiaunyssme

13. anuduiusiundngnsduiiUnaoulunnz/Anends/murivyméngnsduvessniiu
Wy edniideaageulifuindnuiiidainams/ Anende/a1v13v/mangnsau
visadeaSEuaINANL/ANende/a1unIv/mangnsau)

13.1 Medvlundngnsidnsoulaenms/Aneds/muiiv/mangnsau
F3WNUNANGATINGIMAATUIRN a1 TV UTANTTURNENS WA NANFNT .1,
2564 Mdaaeulnsndngmsdu Usznousie Mednlumnaivemziunniiein

13.1.1 M lununindneialy 30 waein
1) nquUsAY 24 N

1.1 nguMwILaznsieans 9 Migin

1.2 nguiauaudunyd 8 Mgin

1.3 nquanenaans malulad wasuinnssy 3 ytIgin

1.4 NGUaINgINITLaENNTIANNG 4 wiHeie

2) nquivden liteendn 6 Mgin

13.1.2 5783 unNIn Y NaNIE 85 nu8nA
1) ngudvuny 21 mdlena

2) nduAmituguinin 37 mhgin

3) NV ANE
3.1 ngEivmalulagudniaeiTandinn

(1) JeAy 18 weiin
(2) \dan Laifosndn 9 vdqenn
3.2 nauvwelulagnandunianuasyio
(1) JeAy 18 wgiin
(2) \dan Laifosndn 9 Mdqenn
3.3 NNV INALULADNEN T UTHEN TN TTTUYR
(1) Usu 18 38iin
(2) \den Laifosndn 9 Mdqenn
13.1.3 nguivilnUszaunsalivi¥n vseaunadne Lidesndt 7 wiqefn
13.1.4 51839 lunNINIVEINLET 6 M8An

13.2 s lundngnsinitaaaulvinaz/Anende/a1u13v/vangnsau
nangasiiilnaeusigivlundngnsliunndngnsdu luameingremansuaz
wialulad wazunnIne1ds lawn siedvnlurnaivienig nguivieniza

ANYINEFNENSHaTNALLLAE UNINEIREIIVAYNITUAT| 7



4Aa.2

13.3 N15UTMTAANS
NSUTMIIANIVENgRTIne1emansiudin a1vlvuinnssundndug wangns
Tvad w.m. 2564 fudunislaenuznssunsuImsvdngnsanviviuinnssundndoe Jadl
919158 uAzAMENTTNNTH SUARvaUNdNgs vimtinAlunisuTmsudngnsnnaununis
Aiiunu Mivuaginmun1sInnssyuNsaeuLazNsUTEEIUNANTSISBUNTAR Y
N1IAIVANAMAINNITIANITIBUNNTADU N1FIANERU UazuTmsnisiinineans

Januazasfusiileatuayunszuiunmsianisifeunsaeuuuuysanmsiiteiaeandeaiu
UINTFIUNANITLIHUTAUNINTFIUAUIATEAVUTYYINT 1a8e19158H SURAYBUNSNGRTI
wifiuszaruiuenansdlasudiiinandinssmuaviviidaaounazonansdiasuain
A irduiiieades Tnefifuguaiadudemansy nsmuasuradugddumaFounis
dou InenuUsEauiUANUALALTIANUA AugInemanswavialulad dmsunis
ANTUNUAIUIYINTG wazn1sandunuaussidsulaznginugivesuInenelnenny
nssunsUITIvAngas iuthiselud

1. Mvuednguszasd WanaekazwuinidunisimuinasuImsnangn sl
A0nARDANUNLEUNBYBIUMNINIRELALAIINABINTUDIFIAL

2. MVUALIATTIUANANBELAEISNTAREBNAAIAT LNANYY NADAIUINTHY
wagandunssuindnulundnans

3. Muuannsgudadianiegdnianisdnuilundngns naenauinuaisnis
UsziliuuazAnmugdisan1sfng

4. MU Qua NIrUIUMIEUNSARULATMTIRUTEUNaYNTe I lundngns

5. daviusunisiFou uazdidumadteliinisdnanisifounisaouniuununis
Soudifvua saenaudnnaiSeunsaeusiy dnfanssuiduaiuliindnvudoniFoundy
VNANIEAUATLAIUATIR

6. TvhusuufRemuievesuuszina Tnsauslasinisiiduaiufanssunsfou
mM3dou duasunsimuieIsduavindnm

7. fdumslifuuinsaeunazdemsisounisaeuvemnaneivluvdngns

8. aiun1stitdn@nwlan nUszaunisallvdnnseuiufaniafnw Inasiuile
wazUszanunuiukradnUssaunsalindnvseunasl URaniafine dnvmenarsddmen
wazmiuguanisimeanisinUssaunisalivdnviseujUiRaniadnwm

9. lausuurlianrInemansuazvelulad davn deo Jan gunsal wazagiai
#19) ilesmneAuazmnuazatuayuduaiunsiaAanssuNssunsaouTeaNgns

10. MSUIUITIANTIVUARNET YIlALAMENTIUNITVANENTADUAINDITE MY
néngnaiitollnirideniamidumsuinmslituindnyranaiosine Tumninends sndu
aguteyanmainaeuneividenadliiudieinnsvesnnyinemansuazivelulad iilo
andunisdeieliddnduasiivnmsuasaungideu andunisdanseaeu Wassuusu
amwdouoauladluneivnidonids

ANYINEFNENSHaTNALLLAE UNINEIREIIVAYNITUAT| 8



4Aa.2

NUIAN 2
UaYALANITYDINANGAT

1. USugn AuEAY wasinquIzaeAvaImeangns
1.1 Y3
dendntudinifianng anuannsomsiuuinnssuuaginaluladnan doueid
vuaile aunsaysaunsedanuuazsuidelunisiauierdn il eujudnuegis
A5 NATIARALTIALTBNNINITFIUEING
1.2 audAgy
wangasInemansUndn arviviuinnssuuazmaluladndnios dedumans
LUUAIMEINS Widnens deaTiudetudininufoR iduininemans dninms uas
ninenmsinuiandinim Yaqussias uassdndausisssund ffanug finuelumsan i
mslengesimnna asnsmianusluszgndldiumansanuduldedisniiene aunse
uitglsegnauszuy sudsdmmuamnsolunsiadedeasuazyinnu samiugdu gl
AAISIIN 93u55TuMarIndTndidy i esenlusulddantlunsianussimandlieg el

a

UssAvBam avisannsaheudludesenlussdiugstudiedsaiumsnduuinnssy 1hlug
MsiARNUsEmALUY SN TeE9Eu
1.3 IngUszasAvanangns

vangmsInemansndinuinnssundnd sainstudiniinuad il

1.3.1 wendntdind fauianudlalussdanuiiuuinnssundndamiiag
P wansdouel Tanussaiae uavEnsdusssuvA AN IWAILNINSTIUVANERS

1.3.2 WiordntudinifianuAniituaineassd mufndelnmei aunsoussgndld
psfmNSiiefiuyarmandusiuazaieuinnssusumalilanan s Tandnm wdndae)
TANUITATUIN UATNEA UeI5TIUYIR

1.3.3 \londntudinliivinuafnadeivdn fausssu 2305550 9558 0T50ANTN
wardnansany MuanasavhauutuiBulfesediussansam

1.3.4 WonAntudnliimuaiunsadumaluladaselny doarsleogiadl
UseAvBnm Suyweduiudaf arunsovhauswiuyaaaduld

ANYINEFNERSHaTNALUlaE UNINENREIIBAYNITUAT| 9



4Aa.2

2. wHuRAIUSUUTS

MaNgnTIMeransiadie a1vivuinnssundndae dseunisanduauyng 5 U s
Avuausunsimu/WAsuLUasnagns munseuInsgIuRNdisyRugANAnYIUKeA
(atiufl 3) w.a. 2558 TudnsdAnw 2564-2568 uazmsUszAUAMANAIANKTEIUNANERS

[

&
U

LHUNISNRILY/UAsULUag

nagns

AUeU/MANg Y

1. Usulsamangnslvislunnsgu
LaisniinseunInsgiua il
JEAUALANY VYA

1.1 Wawmdnansinednnseou
WINTFIUANIA TEA VU ey eT
41017917 NeAanT way
ANAAENS

1.2 fapudsvilunangnseeia
ashiane

Frusd
fued ane. FEAUNANGAS
1. 99AUsENOUT 1 n13AIfY
UINTFIU

§1U9% 1.1 M3USMsIAnIs
VANGATANLNUINUINTFIUY
2. srUszneud 5 WANgAs 13
Seun1saeu MIUselilugiseuy

FaUsd 5.1 ansyueeseian

lundngns

2. YSuusmanansiviaenndes
AufiransiauUsene Lay
ANUABINTTVBIRUTENBUNS

2.1 AnwunuiRuLATYgRIkaY
FIAUUAIVR

2.2 fmunsiUasunlasnay
AOINNTVRIRUTENBUNS

Faned
faudd ane. sxdundngms
osdUsznaUd 2 Tudin
FUs 2.1 A wiiudi
AUNTOUNINTFIUAMIAITEAY
AL ANWIUNIYA
fasd 2.2 fevarvosudin
U5 ueu1ns i basrurhinde
Usznaua1indasenielu 1 U

3. Wauryaanstild sunis

Fviuaiteluaneiv wasdvinue
sl maluladasielvg sausts
n1sanenanuszaunsalliun
Un@nw

puIHBIUURNsellAL3

3.1 YAAINIAEE0WLISUNTT
susuethetiosday 1 ads
32advauuliunainswin
LONAIS M191 N9IUIVY wag
Uimsinmsiiietauszndld
Tun1siSeunsasu

e . 2
AU

AU and SEAUNANGAS
29AUSENBUN 4 813158
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4Aa.2

NUIAN 3
STUUNMIIANITANYT N13ATuns uazlaseadiavasvangns

1. STUUASINNISANEN
1.1 sgUU
mssansaneld o malnenid msdnnulsesndu 2 nenisaneund nil
AAnsAnwUnATszaznadnmsisinanaeUlitiosnia 16 &Uawi wming dee1adn
MamMsanwgaeulagimuaszeziiaivedwiazeinlviidadiufisuiAsaiulaiuaia
nsAnwIUNG
1.2 msdamsAnernageiou
AUUTZNIAYDINRINYIRY
1.3 msifisuiAgsdaenalussuuninia
T dulumuszidovuminedosvignszunsinsae nslounanIsAneiuaznis
BATUNISANYISI8T7 WA, 2548 UsznAnUIsumanenss Ses wannsiiieulounans
SeuszRuUTyyignisinuluseuu wa. 2545

2. msaiunmangns
2.1 Au-taalun1saniunisisgunisaay

AMANSANYIT 1 \Mauiiguigy 1 peufiugngu

DY D

AANSANET 2 WUy AN 3 Peununus
2.2 puantAvagidrfnm
svfeadufdnisansfnwssiudsenfnwineuvans wiaweuwin wieduluau
Uszna seilou TotAuYeIiIngNausvagnIsuns
2.3 Usymrvastin@nwiwsnidn
1. JymilumsususiilumsSeusiugaudnuiiiduniseusuguanties
2. dninwdrulngorafifugiunenisissuduineemansuaznudangulsl
BTN
3. Jymnisuiaueaununindimunsfinumdmalivinlonialunisdinwisie
2.4 nagnslunsadunisieudledyv/desrfnvesindnunlute 2.3
1. dndguiimaluszauaivnivn aug wasuyIngndy InssuunsiiaUsnewue
unlpefornseivsnuguatindnu wagdszaugifedosunsaafitym
2. é’fﬂﬁ%ﬂiimaaul,a%mLﬁau%’uﬁugmmmﬁmaqﬁﬂﬁﬂmﬁu’ﬁmmmam% ARlRAENT
Awdangu wardiszuuuitlimuugihiudes naensunsdafansaniteduaiuliindny
HONSEUNFUIVIANIZAUAUAIUDUR
3. Savmunisnevianiely uazaeuenuAtn@nu ievdennasiumiaesy
AgUaN
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2.5  wwunssutndAnwiuazddnianisanenlusses 5 Y

4Aa.2

A SuuthAnuniisuusazdnisAnen
2564 2565 2566 2567 2568
1 30 30 30 30 30
2 - 30 30 30 30
3 - - 30 30 30
4 - - - 30 30
Bty 30 60 90 120 120
AIMINTANSINTANE - - - 30 30
2.6 SUUISTUIUATULNY
R Ysuuszunu
RUINLIU
2564 2565 2566 2567 2568
QU‘Qﬂaﬂﬂi
WNARULADY 2,598,240 | 2,754,134 | 2,919,382 | 3,094,545 | 3,280,218
NIAA19UTEIN 278,700 295,422 313,147 331,936 351,852
suaniiueu
NIAAIMDULNY 25,000 25,000 25,000 25,000 25,000
nnaAldaoy 30,000 40,000 50,000 60,000 70,000
VUINATIER) 80,000 85,000 90,000 95,000 100,000
vinafassaUlan 24,000 36,000 48,000 60,000 60,000
JUAINU
UINANATN 365,000 480,000 585,000 601,000 601,000
SauTeAY (Um) 3,400,940 | 3,715,556 | 4,030,530 | 4,267,482 | 4,488,070
IuuLnAnYT (AL) 30 60 90 120 120
Alganglunsuantadie
L 113,365 61,926 44,784 35,562 37,401
ARUNANEY (UM)
JUUsZUNII8TU
AramzLisumnng/au/l 24,000 24,000 24,000 24,000 24,000
selgndn@nui
- 720,000 | 1,440,000 | 2,160,000 | 2,880,000 | 2,880,000
NNLLUYU
AIWRD (UN) 2,680,940 | -2,275,556 | -1,870,530 | -1,387,482 | -1,608,070

nuewe  AlRfudeausiel 58,607.44 U
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4Aa.2

2.7  STUUNSANEN
Julumudedsfuaninends 3he n1sdnnsanuiseaveyy
wazUSyees (fevles) @UUT 2) w.e. 2563
2.8  maigulauniiein s183vmaznsangiisuReutIuunIINgae
Dulumuusznie seidou dedsAuvesunivendesyignszuns

a

Sy USuens

3. wangAsHaranIsifaeu
3.1 vangas
3.1.1 $uIundleia
uumheinTunaeandnanslitosnit 128 wilein
3.1.2 laseadrevdngns
1. vuandviAnuiialy lidesndn 30 wiaehin
1.1 nasdvndeAu 24 wlene
1.1.1 nguA AT NTH0ENS 9  muleia
1.1.2 nguimuanudunywd 8 i
113 nguinenmans malulad waswinnssy 3 wiiedne
q
6

1.1.4 NRUEMINgINTUALATIANIS NUIYAR

1.2 ngy3viaen mhgin
2. vaedvuaniz  lideendn 92 wiEnn
2.1 NRNIY LAY 21 mleie
2.2 npidwfiugiuindn 37 whweie
2.3 NIV URNY 27 vl
(1) UsAu 18 vein
(2) denseu liteundn 9  wienn

2.5 ngAgHnUsEaun1salIv AN vIeaniafn
Lyiveen 7 wheha
3. waadvndends  laidewndn 6  widEhn
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3.1.3 5787991
1. vuandvAanwn2ly laddaendn

0010102

0010202

0010203

0020110

0020111

0020112

0020113

0030105

0030109

0040101

0040102

0010302

0010402

1.1 ngudv1UeAuy

1) NFUATYILAZNNTHDENS

mwlneilanisdeans
Thai Language for Communication
AMwanguileraunvinugn1sSey
English for Study Skills Development
awangudmiugiFeulumamssed 21
English for 21°' Century Learners

2) ngunanANuluuyed

ANUAIIVBITIN

The Truths of Life
guvissn ez inusssulny

Aesthetic and Thai Culture
Anudulng 38R wazamansnszsn

Thainess, Way of Life and The King’s Philosophy

ngvnerazAULdunaLliod

Laws and Good Citizenship

3) nguAnedans wmalulad wazuinnssy

201AAANININGIANERS
Smart Thinking with Sciences
nseanfdsmeuayfviitegunin
Exercises and Sports for Health

4) NFUEVINGINTITUALNITIANTT

nsaseninIkazUiudmenisiuaeundasulangalg

Awareness and Adaptation in Disruptive World

BIANTHINANLAY
Happy Organization

a =

1.2 ngudvaen

Wil SeulaiSsusmanssing o auindiSeuadla Sraulidesndt 6 viein

Y YA

1) NGUAIUALNITHOENS
AWFUNDN15EDENT

Chinese Language for Communication

A Yuien13deans

Japanese Language for Communication

4Aa.2

30 %UENA
24 %UWNA
9 WUYAR
3(3-0-6)
3(3-0-6)

3(3-0-6)

8 ¥UYNA

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

3 RUYNA
2(1-2-3)

1(0-2-1)

4 BUBNA
2(1-2-3)

2(1-2-3)

6 ¥28nA

3(3-0-6)

3(3-0-6)
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0010502

0020114

0020115

0020116

0020117

0020118

0020119

0020120

0020121

0020122

0020123

0030106

0030107

0030108

0040103

0040104

mmumqlﬁams?{ami
Malayan Language for Communication

2) ngunaunanutiuuyed
wallosfine sssundviadunislesiuressudu

Citizenship Education, Good Governance and Corruption

Prevention

asauwmAiiensGous

Information for Learning

WS EUSLTIAT AR

Creative Learning Spaces

aunSifloianndia

Meditation for Life Development

Tan Aaanden wywdlagnaudsuutas
Earth, Environment, Humans and Changes
WAINAADTTIUAITR

Miraculous Power of Mind
nsunlaANTaLdIEEURID

Conflict Resolution through Peaceful Means
a5 wihd waznsiidusalunsiamntiosiu
Rights, Duties, and Participatory in Local
Development

STUUTIBNTINY

Thai Bureaucratic Administration
FUAUTINAEININYT

Happy Life through Psychology

3) nguanenaans walulad wazudnanssy

mwnﬁamsﬁwmﬂmmw?ﬁm
Agriculture for Quality of Life Development
wialulagilazn1as19assAuInngsu
Technology and Creative Innovation
JUNINA AN
Good Health Good Life

4) NFUFNINYINITUALNITIANTS
nsuseneunsasiylug
Modern Entrepreneurship
N1TNAINYIYRAN
Smart Marketing

4Aa.2

3(3-0-6)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)
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0040105

0040106

0040107

derulnelugafdva

Thai Society in Digital Age
genuuunIsansesludenia
Storytelling Design Digital in Media
nunsAnefiennudunaiiie

Educational Games for Citizenship

2. NUINIBILANL

4011102

4011103

4021201

4021202

4021203

4031109

4031110

4091112

4113109

4161101

4161201

4161202

4161301

2.1 nRUIVINY

Aandnaly

General Physics
UfuRn1sWandmlY

General Physics Laboratory

=
LA
Chemistry
UUansiall

Chemistry Laboratory

WALDUNTY

Organic Chemistry

el

General Biology
UFTRN3TInenvhly

General Biology Laboratory
ALNAERIAUNITARAULA
Mathematics and Decision Making
abfiions3de

Statistics for Research

2.2 ngadviugidndn
fugutandwuniniost

laidaenin

Fundamentals of Materials for Products
"QJ%@,JU']ﬂ’]'i ﬂ'J'llIMﬁ’lﬂ‘Mﬁ’lEJ%’Jﬂ’]‘W LLﬁ%%’J?ﬁiﬂumﬁ

Evolution, Biodiversity and Bioinformatics

weluladansaumnanaznisdoasdmiunsuseyndld
UANAINIANERNS

Information Technology and Communication for
Application in Science

AN EEINSUUINNTIUNEA BN

English for Product innovation

4Aa.2

2(1-2-3)

2(1-2-3)

2(1-2-3)

92 UYNA

21 wUenn

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(2-2-5)

37 uenn
3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)
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4Aa.2

4162101 LAIALATIZAEUSUNER U 3(2-2-5)
Analytical Chemistry for Products
4162102 watiaNsiaenuwag IR ealURvedian) 3(3-0-6)

Techniques for Selecting and Analyzing Material

Properties

4162103 nswlssuTanuaznansiou 3(2-3-5)
Processing of Materials and Products

4162104 VANNITUTIAIUIUALNITRONUUY 3(2-3-5)
Principle of Packaging and Design

4162201 UINTTIUNAAAUTUANITAIUANAA TN 3(3-0-6)
Standards and Quality Control

4162202 madugusenaunisndndosigsna 3(3-0-6)

Entrepreneurship in Business Products

4163101 ML winnssu walulad uagyinddumstygr  3(3-0-6)
Development, Innovation Technology and
Intellectual Property

4164101 Aununuinnssunaniug 1(1-2-3)
Seminar in Product Innovation

4164102 lasInMTsuinnssunazinaluladnaniue 3(0-9-0)

Research Project on Product Innovation Technology

2.3 ngulvanie lddowndn 27 wiqehn
TidenFeuwieanguiviied lnelidnuaulidesndt 27 wiehn
2.3.1 ngudvunalulaguanineiiandanin

(1) udeAu 18 v7ena
4162301 TanBIN M 3(3-0-6)
Biomaterials
4162302 waluladuaruinnssuiandinn 3(2-3-5)

Biomaterials Technology and Innovation

4162303 NSHARTARTIN B NEvE 3(2-3-5)
Biomaterial Production for Commercial

4162304 nsUsEgnAdaninmuasAuwuy 3(2-3-5)
Biomaterials and Prototyping Applications

4162305 NIAALUININATIVINDRLLDITTININ 3(2-3-5)
Chemical Modification of Biopolymers

4162306 Ingnsveamaduazioide 3(2-3-5)
Cell Biology and Tissue
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4034201

4034905

4162307

4162308

4162309

4162310

4162311

4162312

4162313

4162314

4162315

4162401

4162402

4162403

4162404

4162405

4162406

(2) 3w nden litdeendn
MswnsAsiedei
Plant Tissue Culture
ANANI9TIINEN
Statistics for Biology
TANTINNTIATETIA
Creative Biological Material
UINNTTUBDULUUSTINYA
Biomimicry
wulesssuvfuag JanuauznIm
Natural fiber and Bio Composite Materials
UL NTININLALFINTIFEOU
Biosensor
Tanmanunng
Biomedical Materials
53N MLINNEN U TARTIN N
Startup in Biomaterial Products
aunIduasnsusseildluauianinin

Microbial Biomaterials and Their Applications

mMsiusazsnaeRugyausd
waznsliauvsganaBdlunuiandinim
Storage and Preservation of Microbial Strains
wiAlulagyinn
Biotechnology

2.3.2 ngudvunalulagiaauasussyiue

(1) FvUsdu

wialulagianuazussasioe
Materials Technology and Packaging
NMsuUsFUTERLATNISUTTY
Material Processing and Packaging
nseenLuukazwAlulagnIsRuN
Design and Printing Technology
nyiRszvanRvesianuasusseia

4Aa.2

9 28nn
3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

18 “UQ8NA

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

Characterization of Materials and Packaging Properties

UINTFIURAENYMUNEFMTUUTIYSIOUN
Standards and Regulations for Packaging
NSWEULUUAMSUUTIYS NN

Drawing for Packaging

3(3-0-6)

3(2-3-5)
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4153309

4153408

4162407

4162408

4162409

4162410

4162411

4162412

4162413

4162414

4162415

4162416

4162417

4162418

4162419

4162420

4162421

4162422

(2) 3w nden litdeendn
wiAlulagn1siAdauRl
Surface Coating Technology
asiAuLsINedILIDS
Polymer Additives
NN39AN1501GNSAUSNYIMAZUTI
Shelf life Management and Packaging
wialulaguMuazlans
Glass and Metal Technology
wialulagwodiuasuaznaann
Polymer and Plastic Technology
weluladidouaznszany
Pulp and Paper Technology
wialulagnsiunuazn1seonuuy
Printing Technology and Design
mMelaTeiTanuarusTatsitugs
Advanced Material and Packaging Analysis
wanaRndInMLazUIsinigasaasla
Bioplastic and Biodegradable Packaging
a1sgndnuuulun1TUTN
Adhesives in Packing
MMTESNAULUUNAR AP e lUTUASUABNNLADS
Product Prototyping with Computer Programs
UFTN MU TUAEHAATUINTN YT
Packaging for Food and Agricultural Product
JeUUUTIAMadmsuladafng
Packaging System for Logistics
walulagens
Rubber Technology
eGSR
Composite Materials
TannsiuinaruIIie
Printing and Packaging Materials
ulumalulad
Nanotechnology
winnssuanilonisewinvdunndon

Environmental Conservation Materials Innovation

4Aa.2

9 28nn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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4162501

4162502

4162503

4162504

4162505

4162506

4033404

4034610

4062701

4132109

4132117

4162507

4162508

4162509

4162510

4162511

4162512

2.3.3 nguivnaluladnanfneisssuyia
(1) FvUsdu
W AanILazmaAluladNan S uNsITUYR
Natural Product Science and Technology
WALANITLENAITIINNANAIITITUYA
Separation Technique from Natural Products
wadadugadmiunanfusissuyd
Advanced Technique for Natural Products
NVUNELAZNITAIVANAMNINNEN UTTTTUYA
Law and Quality Control of Natural Products
NSUUTIULaEHMLHER S u9I5T5UYR
Natural Product Processing and Development
NTUTELIUNANAUTIETTUYR
Natural Product Evaluation
(2) 3w nden lutdeendn
nslduselegtainiig
Plant Utilization
wialulagnsuin
Fermentation Technology

wialulagazoiniaznsuselivindnstianan o

4Aa.2

18 %UBNA
3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

9 BUWNA
3(2-2-5)

3(2-3-5)

3(2-3-5)

Cleaner Technology and Product Life Cycle Assessment

IngRusssumAuarayulnsdmiuiaiesdions
Natural Materials and Herbs for Cosmetics
gSHieAIY

Beauty Foods

KA AuTisTTIYRRENTRALNEN

Natural Products for Drug Development
Handaugieayulnsdmsunisunndmaion

Herbal Medicinal Products for Alternative Medicine
nsuAnuaz LA SUREATueayulng

Herbal Production and Formulation Development
ARty ulnsdmsualn

Herbal Products for Spa

FIININUNTYLAGUN N

Biology and Health Care
msudsslemsuasuInngsy

Food Processing and Innovation

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(2-3-5)
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4Aa.2

4162513 ﬂﬂiLLUiEUmWﬁLﬁ@ﬁjﬁﬁ] 3(2-3-5)
Food Processing for Business

4162514 welula8Tnmmsenmsuasedenuidumiig 3(2-3-5)
Biotechnology in Functional Food and Beverage

4162515 gnsuazdInsEUINSS B 3(3-0-6)
Sustainable Food and Bioprocessing

4162516 YN BULNTY 3(2-3-5)
Nutraceutical Microbiology

4162517 mimﬁmLLma\‘iLﬁaqmamnﬁmm\iamm 3(2-3-5)
Insect Rearing for the Future Industry

4162518 AR UTwa U IANTTUIINRAUNTE 3(2-3-5)
Microbial Products and Innovations

4162519 Winnssunansaaiasosdians 3(2-3-5)
Innovative Cosmetic Products

4162520 WInNTsUEMI T INlYe 3(2-3-5)
Algae Innovation for Commercial

4162521 wnaafiduuselond 3(2-3-5)
Beneficial Insect

4162522 UINNTTUNAAAUANIINITIAYAT 3(2-3-5)

Agricultural Product Innovation
4162523 UINATTULATITUUTLIATIAD 3(2-3-5)

Innovation and Stimulation Ecology

2.4 ngyiviEnUszaumsalividnviseaunadne Lideandn 7 wiseia
4164701 ASLH38UAMNUNSBURNUSEAUNNSANNTNWALENNARN Y 2(90)
PNUTANTSUNAN AN

Preparation of Cooperative Education in Product

Innovations

4164801 NMSHNUTEAUNTANT TN U IANTTUNER AU 5(450)
Professional Internship in Product Innovations
%30

4164802 ANAAANINISUTRNTIUNE RS U 6(540)

Cooperative Education in Product Innovations

3. MUIATVUFINLES Livfasndn 6 wiaehn
LﬁaﬂmﬂsflsﬁmﬁL?Jmaauiuwﬁmmé’aswﬁgwwuﬂﬂmalsiei’igflsz’i’auﬁ’mw%mﬁma

Sounuda uazdesliidusednimmualnFoulaslidumiseAnsnlunasinsdusa

ndngnsvesanuinnd deindnwausadondeuldmuauaiinuazauanla
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3.1.4 WHUNISANEI

4Aa.2

FUUN 1
AANISANYIN 1
NUINIY SWEIYY | ¥ W(n-U-A)
nuandwAnwIIll | 0010102 | nwlveiienisdeans 3(3-0-6)
0020111 | guvsen nuayinusssulng 2(1-2-3)
0030109 | MIgaNMAINEUALAINLNDFUNN 1(0-2-1)
NUINIVNANE
nauIvILNY 4021201 | \Adl 3(3-0-6)
4021202 | UfuAnisiadl 1(0-3-1)
4031109 | FVIngWily 3(3-0-6)
4031110 | UfuRn1s¥a3nevinly 1(0-3-1)
4091112 | addseansiunisanaula 3(3-0-6)
NAUITINUANITN | 4161101 | iuguTandmsunansiom 3(3-06)
594 20 wqenn
AANSANEIT 2
nUINIY sWadvn | Yedw W(n-U-A)
nuaadvadne 3l | 0030101 | nsmsendniuasysudisionts 2(1-2-3)
Wasuwdaslulangalu
0020103 | ANTIIVOITIN 2(1-2-3)
NUINIVUANE
nANIY N 4021201 | Adlduvsy 3(2:35)
4011102 | Wandvialy 3(3-0-6)
4011103 | UfoRnsiandily 1(0-3-1)
ngadTiugdndn | 4161201 | Twunns eraviainviatsdanm wa 3(235)
I AU
4161202 | waluladarsaunanaznisd eans 3(3-0-6)
dmsunisUsvene by a1us 1u
eAEns
4161301 | Mw18INgudIMSULINNTTUNGRNTUI 3(3-0-6)
374 20 wiqEin
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Fuln 2
= =
A1ANTSANYH 1
NUINIYY SWERY | WU W(n-U-f)
w3V IANE NI 0010202 | nwsangeLileimuIvinysn1sseY 3(3-0-6)
0020113 | nguraneuazAudunaiiosn 2(1-2-3)
4022104 | 2a1ARANININGIFNENS 2(1-2-3)
NUINIY AN
NALAVINUFIINTN 4162101 | wilnendmiunangdue 3(2-3-
4162102 | wmadan1sidanwasiAsieiand® | 3(3-0-6
UVBYIAN
4162103 | MsuUsFUTaRuwaEHEnA TN 3(2-3-5)
4162104 | ¥ANN1TUTIATUINLALNITOONUUY 3(2-3-5)
374 19 wiaenn
o ]
A1ANTTANYIIN 2
NUINIYY SWERY1 | WM W(n-U-f)
nuIIYANYINILY 0010203 | nwdenguamsugiseuluanissy | 3(3-0-6)
21
0010201 | @IANTUMIAILEY 2(1-2-3)
000X | LADNIEEY 1 3(X-x-x)
NUINIVUNRANTY
NANIYINUFIUIVIN 4162201 | w1msgIundndaeiuagnisaiuay | 3(3-0-6)
AN
4162202 | nslugusznounisudndnmigsna 3(3-0-6)
NANIYNANITAY ooooox | NeEAYInAluladran e Tandinm 3(x-x-x)
(Jefuizen) (2 91873%7) 3(x-%-X)
deniSeuiies xoooox | NLATIImMALULAENEAS U TARTINN | B(x-xX)
L nguawn U339 3(x-x-x)
(2 57¢73%1)
x0000x | MR INALULAEHEN S5 ITUYA 3(x-xx)
(2 57¢73%7) 3(x-%-X)
574 20 waein
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U 3
AAnsANEd 1
NNV sWadw1 | Fo3n Un-U-a)
wandvAnEaly 0020112 | anudulne 309@ wavaansnsysw 2(1-2-3)
NUINIV AN
naATiugI AN 4163101 | M8 W winnssy uagningdau 3(3-0-6)
naleyayn
nauIvIaNIZAY | xoooox | naxAvImalulagndndue an i 3(x-xx)
QST (3 5167%1) 3(x-x-X)
3(x-X-x)
xooooox | naRvnaluladudndueiiandinm | 3(xxx)
denSuuiies U539 0491 3(x-%-X)
1 ngaivn 7 (3 577%1) 3(x-x-x)
xooooox | N INAlUlaEHER 5T TIYR 3(x-xx)
(3 51873%1) 3(x-%-x)
3(x-X-x)
NUINIYNABNLES oo | Adenias 1 5187390 3(X-X-x)
37 17 wiena
AansAnwdl 2
WUINIYY IREIYT Fodw un-U-a)
wundvdneiall XXX daniSeu 1 518790 3(x-%-X)
QGHRL DR | x00000¢ naudvInAlulagnans e ianTInm 3(x-xX)
(T3AuIEw) (1 5787371)
P, XXX rlajm?smmmEuIa§m§mﬁmﬂ5’a@%’;mwmsa} 3(x-xX)
1 e — A (1518797)
XXX naudvInAlulagHEn eI TR 3(x-xX)
- (1 5797%7)
nauIv AT | 00000k nauivmalulagudnduaniandinm 3(x-x-X)
(@onisen) (3 5797391 3(x-%-x)
~ = 3(x-x-x)
HBNLITULNEY XXX nawdmaluladnanduan an 310U 3(x-x-X)
1 Nguw R ' :
NN 3(x-x-x)
h (3 57873%") 3(x-x-x)
XOOHXX nauAvInAlulaguansiuaisssIyA 3(x-x-X)
(3 57873%") 3(x-x-x)
3(x-x-X)
NUINIVUADNLEST | xooooxx Audontdd 1 5183 3(x-x-X)
593 18 wu2wAn
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JulN 4
= a
AIANISANEIN 1
NUINIYT SHEIY | ¥V U(n-U-#)
UUINIV AN 4113109 | @dsien1sIve 3(2-2-5)
NENAVINY
HRUINIBILAN
NANIYINUFIUIVAIN 4164101 | dunwiuinnssundnsio 1(1-2-3
4164102 | 1S9IN5I98UIANTTURAAN 9 3(2-3-5
naudvadnuseaunasal | 4164701 | nsmIeuauns ol nUsyaunisel 2(90)
AYIYNUIDEVNIANE 1T WALANNAANYINIUTANTTY
NARS N
594 9 YuENA
A1ANTSANWYIN 2
UUINIYN SHE2Y | YU UN-U-#)
naudvalnUszaunisal | 4164801 | n1sA nUszauni1sal 1919 NN 5(450)
AV1TINUAIDAUNANWN YIANTIUNAN TN
4164802 | N1SHNENNIANWINIIUTHNTTY 6(540)
NARS N
594 5/6%12800
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3.1.5 AN9SUIYSI8YN

1. vandvdneiinly lidesndn 30 wuaenn

1.1) ngudvdeny 24 wiehn

1) ngunwILazNIEDENS 9  videna

0010102 awlvefienisioans 3(3-0-6)

Thai Language for Communication

vénmsldnuineifiofaunudnaisassrdmsugiFouluamsswi 21
finwznsdeans msils mana nMsenaznsdou sudansldawineiediauena
msfnwuazduaimsinnsludeuseiameig |

Principles of using Thai language to develop creativity in learners of the
21 century, communication skills: listening, speaking, reading, and writing, using of Thai

language to present academic research and studies in various types of media.

0010202 MensengeianauinesnsSey 3(3-0-6)
English for Study Skills Development
fanagnnnseunwdsnge fnwensamanienn nsgtusgng

sndufledulsuiiunasdeyadfny Wannvinuzniseunaznagnslunisiouddw faun

Winwen1seuiianday nseuiiedulannuddyuazseasiden N5ATUAINY N5LAN

ANUMHIEAIANYIINUTUN NTaT1eAAN N353y UBUUNT RN N153AnNLIATLY oya

31NUNTIU N1581UBENTINTUY LA UTEANT AN Wawinagnslunisiseu n153n

Juiin Msazuay n1saenmuwddeulntsisdesrmveveInuLes
Enhancement reading strategies previewing, predicting, skimming, and

scanning; enrichment of essential reading skills and vocabulary acquisition strategies:

identifying main ideas and details in paragraphs, identifying patterns of organization, making
inferences, guessing word meanings from context, word formation; categorizing information;
reading critically and effectively; development of study skills for further studies note taking,

annotating texts, summarizing and paraphrasing.

0010203 mmé’enqwﬁfm%’uﬁ:JL%'auiuﬂmqsswﬁ 21 3(3-0-6)

English for 21°* Century Learners

WauausI0ULNI3a oansa1wSsangqueeinuzila wa 81w 1Tou Tu
gonumsalang 9 ludinuszruteiidumenns lhdumenns 1nn1sldn1wegiegniies
AdeILARY WIraNfuUIUY Budentsasunarianssunisldniviiionisdearsuasiinnny
yuars ysannsiaunaussournsdeasniwsanguiunsianinyedniuans s
21

Development of four fundamental English skills: listening, speaking, reading
and writing to increase communicative competence through formal and informal English

expressions frequently used in everyday situations. Emphasis on accuracy, fluency,
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appropriateness. Integration of 21 century skills with communicative competence development:
self-directed learning skills, collaboration skills, critical thinking skills, cultural awareness,
creativity, Information sharing and decision making skills needed for 21 century leamers using

communicative activities and innovative materials.

2) nguWauAdunyud 8  wlenn
0020110 ANTIIVDITIN 2(1-2-3)

The Truths of Life

AUMNULAYTIINYIAVOIT A AITWAUITAYZTIN ATUUUIINYIEIENS
maw wardva Wivenevesdtin maiawnunwddin nMsuiaymniin Fnwediadiodud
gulazduRn M wwIINsUsEgNAldTinue e

Meaning and nature of life developing, life skills through science, religion
and philosophy, objectives of life, quality of life development, solving life problems, life
skills for peace, guidelines for applying life skill.

0020111 quUnIsnLasInusIIulne 2(1-2-3)

Aesthetic and Thai Culture

M3FUFANUMYRIETIINA MsadaTIAURaUNTIIvesIYLY ATBLde
AsvsTlunA Aaun wezamneie denw uay Tanussaudssndl neuuiuguusianssus
nsueadiu MsldBunazmandeulmn lunsuanseendsaivassdmatausssulnedomsiam
NINg 0nsunl deen uavaRUnyey) daaSunnsIsuasesI LLazm'iL‘ldﬁJu@:ﬁ%mmm ANSHEININ
A MsadiasIARaUzuas Tanssshgnadlenuendlagdu fwinvumsdsuutas uay
myniiuiinewilanuauludany

Perception of beauty in nature, human’s creation of art, beliefs, faithfulness
in nation, relision and majesty King, Thai culture and society based on perception of sight,
sound and movement, creative expression of Thai culture for the development of the bodly,
emotions, social skills and intellect, enhancement of ethics and morality, volunteering spirit,
knowledge searching, and creativity, art and culture understanding of oneself and others,

adjustment to changes and peaceful living in society.

0020112 anudulneg ¥R wazAransnIzsvn 2(1-2-3)
Thainess, Way of Life and The King’s Philosophy
Usgifmansunilve Snvarvedidinlng Jausssulne Usemallve wazqdl

Hoyaywiesdiu pudulng msssendndeenmudulne wazdiinindlng Ineraludenulve

nsnTINAAINTTIINEuAras TUTEle v B9AANNIVRIMARS HIE TN MAENTU BN

mansnsyTmng MU Rieannues
History of Thailand, characteristic of Thai living, Thai culture, Thai tradition

and local wisdom, Thainess, awareness of being Thai and Thai patriotism realization,
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volunteering spirit in Thai society, participating in activities of volunteering spirit and public
benefit, knowledge of The King’s philosophy and practicing along The King's philosophy

for self-development.

0020113 nuunekazaNdunalio 2(1-2-3)

Laws and Good Citizenship

ngneieiuTinUszdriu Anduazminiivemaidedlny dnsviadsay
dvsnaAsugna @ansvieTausssy @nsnienisdles nsunasedlny szueulszuiuleey
anUuUN19IN9E0Y WAINNITNIINTIEDY kagNSHEIUTINNINITITDS

Laws related daily life, rights and duties of Thai citizen, social rights,
economic rights, cultural rights and political rights. Thai governance, democracy,

political institutions, political development and political participation.

3) nguInermans wmalulad wazuinnssy 3 wqefin
0030105 2A1NAANIIINEANENS 2(1-2-3)
Smart Thinking with Sciences
NENNITHATNTEUIUNITAAVDINY B NITUIUNITAANINTINGIANEA S
AmnAansluinUszdniu msundgymazdndulalutin lnonshndsssuuuasasneassa
Scientific principle and human thinking process, scientific thinking
process, mathematical in daily life, problem solving and decision making through

systematic and creative thinking.

0030109 nseenianieuasiviiloguniw 1(0-2-1)
Sports and Exercises for Health
ALY YRsaang wasUselevuvainiseanmasnetasiun nannswaz
%’jumausuaamsaaﬂﬁwé’amsuﬁaqéumw NM30eNMAINELA DN ALNANTINNMYNINBAUA
nslaoNNINTINANTORNMAINBLazARI I donAa oI UNALAZ 1Y Hnniseanidsnisuagly
gunsalidesilonnseanndanieegnegnis mstlinnseenidameluaniuuinisniseendinds
N8 NIVNEDULALUTEHIUNAANTINNINNNNTE
Definitions, objectives and benefits of exercises and sports; principles and
step of exercise for health; exercises for improving physical performances; physical activity
and sport selecting related gender and age; exercise practices and sport equipment proper

usage; exercise practices in fitness center, physical fitness test and assessment.
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4) NFNENINYINITUALAITIANT 4 vdenn
0040101 nsasentiniuasuiudisenislasuudadlulangalns 2(1-2-3)

Awareness and Adaptation in Disruptive World

11357 1l uazeszmindanisivasundasyadagUulufiddu dsau
wAswghe naides Awandon maluladarsaune uazsuinnssy nansznududeny
NANTENUAIUNTLT DY NANTENUAIULIATEEAY HanTenududuanden nsldinalulad
asaumALazuIANTIN Msvdudafeuitiymnisisadinanuunilusuuuulnsiegedin
yusionsdsuuladludsengatiogiuliognamanzan

Perception, understanding and awareness of the current disruptive in
dimensions of society, economics, politics, environment, information technology and
innovation, social effects, political effects, economics effects, environmental effects,
the use of information technology and innovation. Adaptation for effective problem

solving in new normal toward disruptive society.

0040102 DIANITUWIAINGY 2(1-2-3)

Happy Organization

ANUNLNYLAUTELANVDIDIANT NITIAFNINLINAOUDIANT TMUTTIUUD
DIANTUUAIURAINRANE ﬂ’J’]&IMﬂJ’]EJLLﬁ%ﬂ’JWiJE?’]ﬁ@%@ﬁ@ﬂﬁﬂﬂmﬂﬂﬁ’mq% AMINYUBIVIN
mMsUsegndldaninenduiniieladuaiiainnugy msvihaegadia gy nsidiusam
Tun195a51909AN S IAINEY

Definitions and types of organization, organizational environment,
multi-cultural diversity in organization, definitions and importance of happy workplace,
positive psychology applying for creative happy workplace, and participation in

creating a happy organization.

1.2) ngudviaen Ldeniseulitesndn 6 waefin
geliiTouldiFousmandsing q muidiFouaula S1uauldvdesnin 6
PRI
1) ﬂ?ju%']mvmazmiﬁ'ams
0010302 AMeuiiensaedns 3(3-0-6)
Chinese Language for Communication
Adwn 28 wazUszleaniwdusgrsitedmsunisaununlutiinuszdniu
SnusnwIunaznisesndes mstiniineznisdeansateduluaniunisalsing ¢
Basic Chinese language vocabularies, phrases and sentences in daily
conversation; Chinese phonetics (Pinyin) and pronunciation; practicing Chinese

communication in various situations.
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0010402 awdiluiienisiesns 3(3-0-6)

Japanese Language for Communication

Adni 28 uazuUszlennmdiusgisiredmiunsaunuiludinusedriu
Snwsmwdusazniseenides nstiniinvensdeansniwduluaniunisalsng o

Basic Japanese language vocabularies, phrases and sentences in daily
conversation; Japanese phonetics and pronunciation; practicing Japanese communication

in various situations.

0010502 mmumglﬁamiﬁam‘s 3(3-0-6)
Malayan Language for Communication

AN 28 warUsgleaniwiuatgeg ededmsunisaununludinusedn Ty
SNYINTLAgLAZNMIERNId MsHnYinven1sdeasmMwtangluanIun1alnng <

2) ﬂ@:uﬁﬁumm'}m‘ﬂuqué

0020114 waklasdnw sssunAvtanunislasnuaassudu 2(1-2-3)

Citizenship  Education, Good Governance and

Corruption Prevention

AURUIBLAZAINEIAYVDINALT DI UNUIN Ansniii ndnaud
aassauludAnisdenn maur Uivgn wallesduanuudsunUasgalanidand uwuada
nouf n1suImsdanissssunAvia Jgniuaznisdesiunainaesfudu nisinuay
Uz luvansIsuIAUIAYDINUILIY

Definition and importance of citizenship , roles, principles, virtue, morality in
social dimensions, religion, philosophy, citizenship in the globalization, meaning,
characteristics, concepts, theories, management, cood governance creating public
consciousness, volunteering, corruption prevention, measurement and assessment good

governance of organization.

0020115 msaummﬁ'amiﬁaui 2(1-2-3)

Information for Learning

ANNLIBUAZAIINEIAYVDIANTAUNA AIINFDINTITLY NIZUIUNITHRUY
WNYENIT3A1TAUNA AIUABINITIANTHUNA NITAALTDNWARIAITAUNA NITAUAY
ansaumA NMSUTTEHUANAIAITAUNA N1TIATIENUALELATIENATAUNA N150BABIA
ANNTANTAUNA N15ABUTIEN1T19TUA UTTUIUNTY Nstlaueansaumaluguuy
UNANAIVINIG

Definition and importance of information literacy, processes
development of information literacy skill, needs of using information, selecting of

sources of information, information searching, evaluation of information values,
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information analysis and synthesis, extracting of knowledge, writing reference and

presentation in academic article.

0020116 unaasEuSIdeaE1eaTIA 2(1-2-3)
Creative Learning Spaces
AumnesuazALdRemasSeul mslduvdaduiidaieassdiile
NSSPUIARDATIN AMUNINY ANUAIAYLATVBULIATDNENTEULTIET19aTTA UTeunn
YDIUMEUITEUTIETATIA NTnenTansaume Msnfeuinsluwvauseuideassa
Definition and importance of learning space, using creative learning
space for lifelong learning, meaning, scope and importance of creative learning spaces,
category of creative learning spaces, collection, services and access of creative

learning spaces.

0020117 au1SIieWALNT3n 2(1-2-3)

Meditation for Life Development

AUNUIEVDINTIINEUT JAUTEaSA 35013 fumeu ITUAUYDINTI
A5 ANBaZIINITUINTINLAZNITINANNT Useleviluedaus anvalgeIn1sHosIuanis
warnaianslulfludinusednfu audiunsBounasnsnu dnvay Tuneu AuaTR
Uszlevivesanuuargnal deinsiidesitaaun anuunnsneseninaauasiuidasun
unuRsauazivIlaaun alanduidaaun

Definitions, objectives, methods, and the beginning of meditation; the nature of
reciting and meditation, benefits of meditation, appearance of anti-meditation; the way to apply
meditation to daily life, meditation as related to education and operation; the nature, process,
property, and benefits of absorption Uhdna) and insight (Nyana); fundamental knowledge about
introspection (Vipassana); differences between tranquility (Samatha) and introspection, layout of

tranquility and introspection; world coommunity and introspection.

0020118 Tan Fewanday quéuazn'mﬂ?iﬂuu,ﬂm 2(1-2-3)
Earth, Environment, Humans and Changes

a

TAssasakazeanUsenauvadlan Nsilasunluasedlan AeRURsIsULR

NINYINTFITUVIRLALFILINADN NITIANITAILINDDULATANTWAUIDENNEITY N1TUSUAY

=

yosuyudresivisssumAnazmalasuidasdaninden nmsuszandligiansaumed
nsdansaanndeuiasfeRUa

Structure and composition of earth, global change, natural disasters,
natural resources and the environment, environmental management and sustainable
development, human adaptation to natural disasters and environmental changes, The

application of geo-informatics for environmental and disaster management.
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0020119 WEWVARTTOUNTN 2(1-2-3)
Miraculous Power of Mind
Usngmssindansin saunmdeyauaziSeuiusngnisalndasing q fiAa
Mndnuyud Msflmdsdnding o Tiduiivszdnddanunssuiunsmangmanisnessuy
Adviassaune in3esilioinemaninaduayunsianddntazensuaivosyd
Psychological phenomena in science and Buddhism, methods of
training psychic powers in various ways, measuring the Aura energy in the human body,
psychic benefits in daily life, scientific equipment supporting power of mind

assessment.

0020120 nsuAluAUIAREIRI8FURTS 2(1-2-3)
Conflict Resolution through Peaceful Means
LnAnLarnuianudauds §ufnin §uAis nmstestumudaudsi

JULSY MTIATIEANUTAREY kazAUTULTILUTEAUYAAR YUTU WArTENTNUTEImeA

weduAtFlunsuidgmianaaduinm
Concept and theory of conflict, peace, violent conflict prevention,

conflict and violence analysis in personal, community and international levels, model

of peaceful means in solving peace-threatening problem.

0020121 ans vy waznistidiusauluniswauvia sy 2(1-2-3)
Rights, Duties, and Participatory in Local Development
USoeyn wurAaNeIfuansuwayniny nsilaalaznsunaTesluuilaIusi

¥

715 BN

[

M)

Y1N1sNIsUnNAsaaiastulne g‘uLLUUﬂﬂi‘u‘%miLLazmif{']’maaﬁﬂ’ﬁUﬂmmehu

=
7
asdu Jyvuavauasse wwamnawnlusasiianaiwiltunisunasesviosdulne

e

Philosophy, concepts related rights and duties, politics and participatory
governance, rights, duties, and development of local government in Thailand, model
of administration and management of local government organizations, problem,

obstruction and solution trends of Thai local administration.

0020122 STUUTIVNSINY 2(1-2-3)

Thai Bureaucratic Administration

NITUTUITINBNITAIUNA N d'guqﬁmmazdauﬁmﬁu N1997U91U19
A19N5¥1881UID U7 VOIUUIBITUTIVANT DIRNTBATE Jg3a1mna n1suUssy
fiamia 1mihvesis Melduagiednsuesizuia Ssuradidnnsednd nsuinig
Usgrrvunuudiannsetdnd n1ssuilwdusvesusernsu 155U Teyav19a15v04
Useunvu

Central, regional, and local administration, centralization, decentralization,

duties of bureaucratic units, independent organizations, privatization, sovernment officials,
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government revenues and expenditure, e-government, e-service, public hearing, and public

information awareness.

0020123 guiuaInaeIningd 2(1-2-3)

Good Life Through Psychology

NSHAUIAUAINTTA WaunueawIudnegnIn nsUsualliding
AUAVUUUANAR NITINUHLITIN N15aT 190U BEFURUS NMsTawIN1Ldin N153ANTS
ANLINATDITIN NITHRIUITILBINIENITITUINADATIN

Life quality development, self-development, adjustment for
balance and happy life, life-planning, human-relationship development, leadership,

life-crisis management, lifelong learning for self-development.

3) nguIneId1ans walulag wazudnnssy
0030106 InwRTNBNISWAILIAMATWTIN 2(1-2-3)
Agriculture for Quality of Life Development
WFINAUNTINEAT UselevillarUseinnueanisinens n1sinensiuaniy

a

QiloMa N5UTEENATAANIIMINEASLTIDALETHAYAIN NSINYATIIDIUBALTN N1TNYAT

Lwamﬁumﬁlaumwgﬁﬂsqmu mmf’f'ﬂzymmamﬁmmamimwmé’aaui’mﬂﬁml,azmﬁlms
U Wagmsiuyaf WaRaaM1INSLNYAS

Way of life and agriculture, benefits and classification of agriculture,
agriculture and climate, applying of agricultural materials to promote health, agriculture
for hobby, agriculture for driving the commmunity economy, problem solving in agricultural

products with innovation and processing, agriculture product value added.

0030107 wialulaguazn1aineassAudInngsy 2(1-2-3)

Technology and Creative Innovation

aug e lafedumalulad nsidenuazyszyndldii omun
ANATIN MIaisasIAuinnssuimnzaufuUTUNdsnuLas MsIABULUAS

Knowledge, understanding related technology, selecting and applying
to improve the quality of life to creating suitable innovations for social context and
changes.

0030108 N NA FIn 2(1-2-3)
Good Health Good Life
mmiﬁugmé’mqﬁumw AUFAYUALHRANIIFUVAIN N1TALAFUAINVDS
wingd19de vannsldenandiyusedndiu ewnudatu suwauluia wasndnsusigunin

o w

ludInusedniu msldenlumeiia wmafinw ausinediuansiandn Uniuazengu N3

a [

Auagun ndn uinnssuuazmaluladnigunin
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Basic knowledge of health, importance and dimension of health,
health care of life stages, principles of common household medicine, modern
medicine, traditional medicine and health products used in daily life, drug abuse, sex
education, knowledge related tobacco and cigarette, mental health care, health

innovation and technology.

4) NFHUANINYINITUALNITIANTS

0040103 n1sUsznaunsadelva 2(1-2-3)

Modern Entrepreneurship

unAauaznguiiRsiumsduliuszneunis msumailenauazmsiuile
ynagsnalugafifinsuasuutas ysanmsanudmemanssunssansiunsuimsgsne
NagVSAMSUUIZNOUNIS Uag MIIANISEIAvUIAAN

Concept and theory creating entrepreneurial, searching for opportunities
and dealing with business in a change age integrate knowledge with the science of
management and business administration, strategies for entrepreneurs and small

business management.

0040104 N13AANAYIYRAN 2(1-2-3)

Smart Marketing

wRakarngeg Mswdadunnmseaalulandagdu weginssuguslan n1s
wUsdmean nsimuangulnnang MIINEUMUIHEATMI N5a319951EUAT NMITANTT
nanmgelvaiiseaulatiuazeenlall nsmamiiegsRatuy

Concept and theory of marketing competitiveness analysis, applying
psychology on consumer behavior, market segmentation, targeting, product positioning,
branding, modern business management, modern marketing management through

online and offline, marketing for community business.

0040105 denulngluganddia 2(1-2-3)
Thai Society in Digital Era
LA ANINMINELAZALAAgYesdIANgARTTa MTdsuuladues
Fanulnegdanugaidsia nssuiteyainaisiudeddviataziaiovedsausoulat
A latagiinvensldinalulagdivaluieaseassd nmsseuiuaznsuiudialuga
AT IUNTEUINNN TN IRY AnunsevinilunnsTTHLazaSesTTuMslYmAlulagaTva
Concept, definition information with digital media and social
networks, the change of Thai society to a digital age society, understanding and skills
in using creative digital technology, learning and adaptation in the digital age through

social processes, awareness of morals and ethics in the use of digital technology.
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0040106 sanuuumstaniFasludondva 2(1-2-3)
Storytelling Design Digital in Media
s owriuil evilusUnuumaid il safasnm Adsed Fos un
aun wazeumadiafiie q vuwnasesuludeRdvativannuane
Storytelling through various forms of content storytelling, telling a story

by video, voice, dialogue and various production techniques for platforms in digital media.

0040107 LmJmsﬁnmtﬁamﬁmﬂuwmﬁaa 2(1-2-3)
Educational Games for Citizenship
ANdAYaLnun1TAnwIazAudunallios Ussianveany

MsAN®Y WUIMINsERRLUUININS AN e RILAudnvazveamaliies n1sldde

walulad LLazui’mmiuéfmmumsﬁﬂmLﬁaﬁ’mmmmLﬂuwal,ﬁm N1INAADIIA

ﬁﬁlﬂiimLﬂllﬂ’ﬁﬁﬂ‘lfﬂLﬁ@ﬂ’mﬂLﬁcj‘uwaLﬁ@ﬁiu33U@UU§$%W%UIG}8

Importance educational games and citizenship, types of educational
games, guidelines of educational games design to develop characteristics of citizen; using
media technology, and innovation on educational games to develop citizenship,

educational games activities management for citizenship in democratic regime.

2. RUINIVILANIE laidaendn 92 wuUWAN
2.1 nHUIVMNY 21 wiqenn
4011102 Agndnrly 3(3-0-6)

General Physics

ndnmamsiianduagnsusegnd evaseuaquitadonis namans vos
via gruvwamans edunazadudos Ilihuwazwivdn aduwivanluii deumaniuas
Wanduuulul

Physics principle and application. The topics cover Mechanics, Fluid,
Thermodynamics, Waves and Sound, Electricity and Magnetism, Electromagnetic

waves, Optics and Modern Physics.

4011103  UFTAnsHEndIRlY 1(0-3-1)
General Physics Laboratory
Ujdansfeatu nsiauazaunainindeu narmans vedlva gamma
aans aaw T udwdn Waumansuasianduwalng
Experiments related to measurement and errors, Mechanics, Waves,

Electricity, Magnetism, Optics and Modern physics.
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4021201 vAdl 3(3-0-6)

Chemistry

lassasnegney USunauarsduius Wussiadl autfvessnnsnsgumiin
LATUNTUTTY uid vouraILaTENTAYAY VOIWD ’qmw‘wamam% AUANENT auﬂamﬁ N30
— ud williih pBunse wiiluedes wiidwandey

Atomic structure, Stoichiometry, Chemical Bonding, Properties of
representative and transition elements, Gas, Liquid and solution, Solid,
Thermodynamics, Kinetics, Chemical Equilibrium, Acid-Base, Electrochemistry, Organic

Chemistry, Nuclear Chemistry, Environmental Chemistry.

4021202 UfjuRAnIsLAsl 1(0-3-1)

Chemistry Laboratory

vanmseaasadsluieslfjiing asiall gunsal wedesdle uazvade
Auguluiosufofinig mawisuatsazats nslvivnan nguesufa guvwamans
Jaumans aunad augavedlesau audunsn - e wadbiied a1suszneu
dun3g

Laboratory safety principles, Chemicals, Basic laboratory apparatus,
equipment, and techniques Solution preparation, Titration, Gas laws, thermodynamics,
kinetics, chemical equilibrium, lon equilibrium, Acidity-Basicity, Electrochemical cells,

Organic compounds

4021203 LABUN3Y 3(2-2-5)

Organic Chemistry

nsiinlauineosia wyiladdu ameTlendl viauaznalnufAseves
a38un3d UATenndy UFAsensunudl UFAseansinda UfAseuweslendn uax
UiAsevesansuszneulavedunid nafende autimanaiuaznenin maeieuuas
UfAzevesansuszneulelnsmiueu arsusznouuelsuuin uazansusznoudunasniing
Handurilngnge woanosed e enenles dalva 1olas woadlen Alau nIAAISUDNTAN
il 1olug LLazUQﬁﬁmiﬁaamﬂﬁmﬁuLi’f@‘lmmi‘UiiEﬂEJ

Orbital hybridization, functional groups, stereochemistry, types and
reaction mechanism of organic reactions, addition reaction, substitution reaction,
elimination reaction, pericyclic reaction and reaction of organometallic compounds,
nomenclature, chemical and physical properties, preparation and reactions of
hydrocarbons, aromatic compounds, and organic compounds containing functional
groups, namely alcohols, ethers, epoxides, sulfides, halides, aldehydes, ketones,
carboxylic acids, amines amides and laboratory experiments related to the lecture

topics.
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4031109 Fnaaly 3(3-0-6)
General Biology
AuURU9IAINTIN N15IASTUVAINTIR S8 08UITAINemIEns asual by

A41T3n lwaduaziuunuoddy Wusmans nalnuesitauinig mnuvanvanevesdalidia
Tnssadrauay minfivesiivuasdnd dnmnewasngingsy

Organization and characteristics of organisms, scientific methods,
biological molecules, cell and metabolism, genetics, evolution mechanisms,
biodiversity, plant structure and function, animal structure and function, ecology and

behavior.

4031110 UfuRn1sdameninaly 1(0-3-1)
General Biology Laboratory
UUan1siieanvandAvesdaldde n159nseuudaligin seideulds

a v s

INYFNENST @N5LALIUAINTIN LA LATLIWNUDATL NUSAIENS NALNYBIITAININIG AL

9
U L2

vianvianeves ai%3n lassaiauwasnihiivesfisuardnd duaineuasnginssy

The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and
metabolism, genetics, evolution mechanisms, biodiversity, plant structure and

function, animal structure and function, ecology and behavior.

4091112 atlnAansnun1sanaula 3(3-0-6)
Mathematics and Decision Making
WS NDUALAMDITUUUR N1TWATTUVANNISITUEY 9RS1dIU Se8ay AW
vhasluazadmoadu
Matrix and Determinants, Solving a System of Linear Equations, Ratio,

Percentage, Probability and Elementary Statistics.

4113109  adAiNensIde 3(2- 2- 5)

Statistics for Research

LLmﬁmﬁugmLﬁ'mﬁ'usztﬁau%%‘%”a ANUAIAYVRIATALUNITITY AUUS
szau Myinteya Mydanwilduddiunatwaznsinninszany nsuankaanaasdui
@Aty Usensuasiiane NsuanuasAnfilianndaegne n1susEImAl nsnaaeu
AUNFAFIU N1INAFBUMELANISIEDY N1TIATILYINISANDBELAZANENTUS N15IATIERAIIY
LUTUTIURUU 1/1’1@LamLLazaan’NmﬁLm’lzﬁ%’a;ﬂaﬁwﬂamﬁ’sLmaﬁfLLazmii’lm’mma

Basic concept of research methodology, importance of statistical
research, variable, level of measurement, central tendency and dispersion
measurement, important probability distributions, population and sample, sampling

distribution, parameter estimation, hypothesis testing, chi-square test, regression
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analysis and correlation, one- way and two-way anova, data analysis by using software

package and interpretation of statistical data.

2.2 nguATRUgILA TN 37 wddefa
4161101  WugruTagdwiundnfausi 3(3-0-6)

Fundamentals of Materials for Products

AmudiugruuasnAniiieadesiutantanin walulad Yanuazussasiost
uwaransanasssuvIi mMsussenaliuinnssuuazdantdinn waluladianussydiue arsadn
FITUPALURAANNTTY

Basic knowledge and concepts in biological materials, Materials and
packaging technology and natural extracts. Innovative applications and biomaterials

packaging material technology Natural extracts in industry.

4161201 ATAUINTT AUNAINNANLYININ WaLYIFITAUNA 3(3-0-6)
Evolution, Biodiversity and Bioinformatics
ANUAIAYVDILUIAAKAZN B TTAUINT  ANFUNUSTITUINITVD

A91T70 ANUTAINANEVRINANTINANA ual FuANNGRA NI a15555UYIR @1FannINNY

'
a adada [

Lazdnd Laskdndugiangiunid Bukavddidindawsiugnssy n1sussendldinatinnig

'
=Y

luanaadelvdsiudulusunsuaeuiunesiieaseruliuiadinuinisaindeyanugnssy
nsUssendldimeafianiediluana nsdvAudeyalugiuteyadvinel (biological database)
wazTIE AU nasnIUdNsURTILazNIngdun1slyan

Importance of the concept and theory of evolution. Evolutionary
relationship of living things. Diversity of the Bio-product, Biochemical products, Natural
substances, plant and animal extracts, and Microbial products. Genes and Genetically
modified organisms. Application of modern molecular techniques in conjunction with
computer programs to create the evolutionary tree from genetic information.
Application of biomolecular techniques. Searching for information in biological

databases and bioinformatics. As well as patents and intellectual property.

4161202 waluladansaumauaznsaeansdmiu 3(2-2-5)
nsUszendldanuiiuineranans
Information Technology and Communication for
Application in Science
amudiugrumamalulaBansaumeauardumediin neUsvandldinelulad
asaumATIIA Ui uAnemans msldlsunsudmiunuasaumaiiensdaiudoya
AUINYIAEAT N1TUITOYARALAITAUNAAILAINNAUINY M@ TA8mAlulaE
asaumaasielyal naonutiiaus-dnndteya riudedian egaiieasse
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Fundamentals of Information Technology and Internet. Application of
information technology to scientific work. The use of programs for information storage
science. Visualizing data and information in science with modern information
technology as well as presenting - criticizing information Through various media

creatively.

4161301 AMWIDINUAMSULINNTTUNENN U9 3(3-0-6)
English for Bioproduct Innovation
Reading and writing skills in Bioproduct Innovation. Practice in different
reading strategies including scanning, skimming, identifying main ideas and specific
information, introduction to the process of academic writing or scientific report or
abstract, developing outline and writing summary in area of Bioproduct Innovation for
life.

4162101 AIALATIZREMIUNARA N 3(2-3-5)
Analytical Chemistry for Product
NsIeTEideyauazn1sInNITTeLanIAlTATIEY TTBUIRTIIU NS

AnszilasiwinuaslneUiines Anufoinsldiedeslomaunifinseidmiuiatan ms

Anszilaenisimsn mwsziteniadionauninsalny
Analytical chemistry data analysis and data management. Calibration

method. Weight and volume analysis. Practice in using analytical chemistry tools for

biomaterials. Titration and spectroscopy analysis.

4162102 wallan1sidanuazdiasnziauifveian 3(3-0-6)
Techniques for Selecting and Analyzing Material Properties
wmﬁﬂmimwaauLLafJmeﬁé’ﬂwmzmwwwaﬁaﬂ mimﬁwﬁﬂimaqa
audAvnanienn ausimaed andRidna audivnaudou uastiefidwadeauifives
@0

Techniques for examination and characterization of materials.
molecular weight determination. Physical properties, chemical properties, mechanical

properties, thermal properties and factors affecting the material properties.

4162103 nsuUsguTanuaznannne 3(2-3-5)
Processing of Materials and Products
mawdontannounisulsgy nquiinistusuianfemaiasiie Tuniswan
wAnduet nsiinfiRnnsnauuariugunnfasinediuosiematiag
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Preparation of materials before processing. Material forming theory by
various techniques. Practices in mixing and forming polymer products using various
techniques.

4162104 NANNITUTTINUINUAZNITIDNWUY 3(2-3-5)

Principle of Packaging and Design

AUVINY T UsBLANLageIAUIENaUTBIUTI Ut MSINURLLTENTS
PONLUUUTIUIUIN aznisiientdTan nseay wanadn lane i n1seonkuulasaasnaves
U5 MSENUURNITeRNWUUUTIYSIaNN

Definition, function, type and composition of packaging. Planning for
packaging design and selection of materials, paper, plastic, metal, glass, structural

design of packaging. Packaging design practice.

4162201 NINTFIUKNAANUINUAZNITAIVANAUNIN 3(3-0-6)
Standards and Quality Control
A mdNMT wazszuUIBMsURTRAsIUIRI IURERA AT M3AIUAL
wazUseiuAMAINNEAA NI N1TAIMUANINTFIUANNINNEAAINUUUAING N15TANT N3
Uszududadndne nsmununszuiunsadldndnsasidugaine nmsvszgndldssun
AN GMP, HACCP uay ISO ﬁ?ﬂJﬁQLﬂ%@ﬂﬁ@Iﬁﬁ“} Tun1smIvANAMAIN
Knowledge, principles and systems of practice regarding product
standards. Quality control and product assurance. Determination of international
product quality standards, management, product warranty, process control until the
final product. Quality system application of the GMP, HACCP and ISO quality systems,

as well as new implement.

4162202 nsugusznaunisndniaeigsia 3(3-0-6)

Entrepreneurship in Business Products

LLU?ﬁﬂLﬁH?ﬁUﬁUﬁ%ﬂaUﬂ’]i LLazmsﬁwmmmLﬂuﬁﬂszﬁﬂaumiﬁmmaﬁ;
ot VirunAnazussgslavesfuszneuns AudnvuzresUsznaunsivssauaudise
nMsUsziiugauds 9aseu Wnvsuagnineinsisuduvesuszneunis suussgiam ns
WAILIANUANAS 19 TIARATNITASINAIINAA NThaIkasUsEliulaNIan19gsAan LTy
Aouan

Entrepreneurial concept and the development of packaging
entrepreneurship. Entrepreneurial attitude and motivation. Characteristics of a
successful entrepreneur. Strength and weakness assessment. Essential skills and
resources of a packaging operator. Developing creativity and generation of ideas.
Seeking and evaluating packaging business opportunities.
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4163101 NsRAILY UInnssu walulad waznswddunielaygn 3(3-0-6)
Development, Innovation Technology and Intellectual property
NINALINEAA Y N19lTmaluladasauna LagAoNNILADIA1RTUNIS
duAudaya nsduasievinazlinsieiveyalugiudoyaniaingrmans n1seausie
HAIIUITY NISLTIULTEILALLTEUUNAIIUNIIYINT BAZNITUNEUD F38TITULAZNITONDY
Ha113Te AnSlunsnddunslya wazanudasnsdeluiealjuisinis

Product development. Use of information technology and computers
for information retrieval. Synthesis and analysis of scientific data. Research discussion,
composing and writing academic articles and presentation, ethics and research citation.

Intellectual property rights and laboratory safety.

4164101 AuNUUIANTTUNARA I 1(1-2-3)

Seminar in Product Innovation

ASL N UAIINT kAT e ILUTANS TN manswavinalulad
wanfausluiagiulareunaniitiendes ufsanaudugszneunssuuinnssunansiasi
UM TIEUBUNATINLATY wazinugsRailAgTesfunsaiauinnsunan T

The enhancement of knowledge and skills in science and technology
innovation, current and future related products Including entrepreneurship in product
innovation. Presentation of research articles through the presentation of research

articles and business plans related to product innovation.

4164102 TAsIN15I8UINNTSULASINAT UL AT NAA S U9 3(0-9-0)
Research Project on Product Innovation

Y Y dl

AMTITLAIULIRNTIUNARA U luTEAUUSY9s nisduAutayatieldlunis

Y
¥

38 MIAsIzrikazasune N9 lgueulasenis A3essINiun1Te1edsloyalunaiiu
Msiarnsiauenanuldy draueranuifelunulseyiving

Research in product innovation on the bachelor’s degree. Searching for
information for use in research, analysis and conclusion, writing project reports. Ethics
and citations in academic work and research presentations. Presenting research results

at academic conferences.
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2.3 NENIVNANIZAY laddawndn 27 wiqehn
TidenFeuwieanguiviied lnedidnualiddesndt 27 wiehn
2.3.1 ngudvnalulaguanineiiandanin

(1) Fw1U9AU 18 UYNA
4162301 RPN 3(3-0-6)
Biomaterial

aufifosiuAsitutanildlussuudinm Sagdaamandiy dnd wae
9dun3d ndnmisldimaluladdinmanuszgndiileuiuuganssuiunsndn Yefvuauay
Bessmiinatesiunmslidinin dedriauarauianifesnisuestan nswdniandaninain
asnediwes lavsuasiwnin msUszndld vin wazussamvesianililuiagtu msud
Taanaunu (Circular Supplies) fusUBBNLUY

Introduction to Biological Materials. Plant , animals and microorganisms
biomaterials. Principles for applying biotechnology to improve production processes.
Terms and ethics related to the use of Bio-limitations and required properties of
materials production of biomaterials from polymers metal and ceramic. Application of

materials types and Circular Supplies Trend to design work.

4162302 wialulaguazudnnssudandanin 3(2-2-5)
Biomaterials Technology and Innovation
NsIUUNTUALAZN1TUTEYNATDLTARTININ NSANYIAN Bz YRTan

Fammanuduiusvedlassadawazaudivesiantinin anudidulanisdininuazaiy

Huity TangosaaenisTanm mIsenuuuiaznsnan lassaisuaznisidasunlamiaadl

nennveianTinin aufnsussgnaldlugnainnssutininlusiusng o
Classification and application of biomaterials. Characterization of

biomaterials. Relationship of structure and properties of biological materials.

Biocompatibility and toxicity. Biodegradable material. Design and production. Structure

and physicochemical transformation of biological materials, including applications in

the biological industry in various fields.

4162303 NSHEATERTAINNBIWIRIYE 3(2-3-5)
Biomaterial Production for Commercialization
mmﬁmi’mqﬁmiimﬁuazi’mqﬁuﬁmmaaa%ﬁﬁummLmulﬁ AMENUR

vosfanTanmifinruudauss nuaudeulddfiduinsdedunndon narauazinaluladng

AR SIAATAMNINYDLIANTININ ALANTatuNSWYsTuatiantin mluna1ndagdu

anun1salvendndaueiiandininlulsemenazd1ausena wwilinlusunanvasndnsdue

Tuguuuusingg fannsalldlugramnssuiivainvane
Producing natural and renewable raw material. The strength of

biological material properties Good heat resistance that is environmentally friendly.
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Market and production technology Price and quality of biomaterial. The
competitiveness of biomaterials on the current market. Situation of biomaterial
products at home and abroad. Future trends of products in various forms That can be

used in a variety of industries.

4162304 n1sUsEEnadanTanInLaSAULUY 3(2-3-5)
Biomaterials and Prototyping Applications
wrldunagn st iandinmnguiesin lave wedlwes Jannay uag

Famunlu msthiagiimedgTmuduguludszendlflunusunuy lelasaiierduuuinis

1Uﬂ’13ﬁ%1'1\1L5®L?JIEJ ﬂ’]i’e)@ﬂLL‘U‘ULLagaﬂ’JﬂﬁiﬂJ“Ua\‘iLLﬁﬂWIWﬁﬁﬁaVlgwa@i@ﬂﬂiﬂﬁﬂI‘Wli‘U’eNLﬁEJLEdJ@

gou nMstugUiandmiumsUszgndldan

Current and future developments of biomaterials; ceramic metallic
polymer composite and nanomaterials, polyurethane based materials with
applications in Prototype model, hydrogels to guide tissue formation, engineered
scaffold architecture influences soft tissue regeneration. Material forgings for

application.

4162305 nsaanUsmalivastonadiues 3(2-3-5)

Chemical Modification of Biopolymers

A1 peduLA iU tandssznou Mssuundssuny ssdUusznay
laseasne wavauUfsinag veedanaUsenay nalnnisiasuwnss mﬂﬁﬂmiﬁugﬂ wagnIs
Uszgnaldauiandalsenaulugnamnssusing o

Introduction to composite materials, classification, composition,
structure and properties of composite materials. Reinforcement mechanism Forming

techniques and the applications of composite materials in various industries.

4162306 Snensvengaduaziiiofe 3(2-3-5)

Cell Biology and Tissue

Tassafreiifeadostunsvitnuveasad 1dnsuaznisuusinvonead ns
Aouanmveneaduaziiode Inenistumsiauduiainin il a35Inevensad
dedevasfivuardns wazinermsatulmivensaduazioide

Structures of cells function. Cycle and cell division. Deterioration of
cells and tissues. Science and development in biological, chemistry, cell physiology.

Plants and animals tissue and modern science of cells and tissues.
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(2) v aen Lidssnin 9 BUlLNA
4034201 NSRBI DNY 3(2-3-5)

Plant Tissue Culture

waile wagdsmsmsihodedeiiv Tngldermnsdunszd wazsesluvly
anmglaonde  nsdtmadanmamizdsadeidefivlulssgndlilunisvesiug s
UsuugaRugie ursnaiusnuiugitn uaznslivsslendlunuiumelulagiinm

The study of plant tissue technique and methodology by using
synthetic medium and hormones in aseptic condition, application of plant tissue
culture technique in plant reproduction, improvement, conservation and

biotechnology utilization aspects.

4034905 A0ANI9YIINED 3(3-0-6)

Statistics for Biology

nsAnudoyauaietrsfeyanadiiner msmadiyaguisrdudeya
gngduuazanuzu nsinszideyanieSnsvneadanie wu nsmeaeulaafingdy
@09 anFuUNUS ANNARnRUITLdY Lazn1TIATIERAULUSUSIW WuAu saufen1sane
LHUNTNARBILUUANY dmTudeyan1adyinen

The study of biological data and sample, finding fundamental data in
term of statistics, ratio and probability, statistically analysis the data by using; chi-
square, correlation, regression and analysis of variance (ANOVA) etc., experimental

planning for biological data.

4162307 TANYININBIATNATIA 3(3-0-6)

Creative Biological Material

audfuardnuazlanIznIaiandanmn mmiﬁjugmmm%mju AULEEA
e AURLLT 8 mmﬁEJmsJﬁzJaﬁaﬁl%mﬁ/\lLﬁaqmrwmiﬂizﬁ’n%qﬂa 5’361%351’%@@
Usznauvlialbngd insuaiaamauny (Circular Supplies) fUITLERNKUY

Study of the characteristics of biological materials. Basic knowledge,
flexibility, friction, firmness. The damage of biological materials due to mechanical

action. New composites of Circular Supplies trends and designs.

4162308 UINNITUBYULUUSIIUYIA 3(3-0-6)
Biomimicry
wEnN1sLarIT M duuuUsTsuYd Whlanssurunsndnuazesnuuuiiny
TusssuTAvesdlTin Aumwnanudslnl warselandlymidenisiielvindnsioue 3o
nsafiugsfatusednsnin naunduiusssuwduay liasistymdeaninuindoy
Principles and methods of mimicking nature. Understanding of the

manufacturing and design processes found in living things. Finding new ideas and
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connecting then to the problems that need to be select for effective business

operation. In harmony with nature and does not create problems for the environment.

4162309 Wulesssuvranasdaguanginin 3(3-0-6)
Natural Fibers and Bio-composite Materials
dulelaSuusessunAvesTaguay nsruiumsnanduled msunsuseynd

Begnannnssy n1stannvandulowaviunindluiagnaudulusssuvs Taanauduly

sssuvIAiionsuszyndlugtusud TaquanidulesssumAdiionsuszgnd (Hudaneaing

wesluaniazeslumaanluiaguaudinmididilefudu ssdusznaundn was Tanuas

Frnmifioounan
Natural fiber as reinforcement for composites, processing of fiber for

industrial applications, fiber-matrix adhesion in natural fiber composites, natural fiber

composites for automotive applications, natural fiber composites for building
applications, thermoset and thermoplastic biocomposites, and biocomposites for the

future.

4162310 LFULLR3NTINNHAZAINTIVEDU 3(2-3-5)
Biosensor
Ma”ﬂmsﬁugmLLawé’ﬂmsﬁwmumaaLéﬁuLsziaﬁ’mq%mwLLazﬁamwaau

WueinaTanmiunmsussandld wazinaleadelvl
Basic principles of biological sensors and probes. Biological sensors with

their application and modern techniques.

4162311 FEAANINITUNNE 3(3-0-6)

Biomedical Materials

ANUIMIAIINEIEans wazmalulad neenuiandinmnisnisunng
N1sTuunUsEnn veeian asrUsenauninadl tassasialuana dnvaeniuaiigaldnd
anuwuzaland audf veeian nszuIuNISHARTURUUAINY 115 Ussgnadldaunieinu
nsunng waznalulag AnuiIviinamu i

Principles of biomedical materials science and technology;
classification, chemical composition, molecular structure, physical chemistry, physical
characteristic, processing, medical application, and advance in biomedical materials

technology
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4162312 53N MUINNANNUI IR TN 3(3-0-6)
Startup on Biomaterial Products
n1saiugsimanduaidinin nsimwIwinnssugsiamalulagdinin
SeusvnidFves Biotechnology wae Startup Business Model N15U3115 Bio Business e
Aty msaalenananeluladTanin 38aa yumesntnideuaztinasmu
Businesses of biological products. Biotechnology Business Innovation
Development To learn all dimensions of Biotechnology and Startup Business Model.
Bio Business Management for Sustainability. Creating biotechnology opportunities.

Thinking process of perspectives from researchers and investors.

4162313 qauvsduazn1sUszEnA e luuTandanIw 3(2-3-5)
Microbial Biomaterials and Their Applications
miﬁﬂwﬁmmwmﬂwmEJGUEJWI%’WEJ’]ﬂﬁﬂqﬁUﬂ?&fLLazmiLﬁ:Ufﬂwﬁ

walulag@inmnsldussleviangduniduasndndneiaingdunidluningnainnssy

auvEdfnaneulsiltluesdnd uazaduvidddmiumunudngiiy msudmsinnisian

NN mﬁﬂﬁﬂgﬂLL‘U‘US?J’%JG]ﬂawmﬂﬂidﬂ&I@Ufﬁ@Vﬂﬁ’JﬂﬁW miﬁmﬁﬂmiﬁax‘iﬂgmmaﬁ

Rerdestutandinin szuunsuimssanisadetiendsiandinmiiduszansamuasle

INIFIUAUTEAMUATEY OECD
The study of microbial resource diversity and their storage.

Biotechnology, microbial utilization and industrial microbial products, including

microorganisms producing enzymes used in animal feed. And microorganisms for pest

control. Biomaterial Management. Biomaterial Transfer Agreement Formulation.

Management of Laws Related to Biomaterials Efficient and standardized bio-material

warehouse network management system according to OECD (The Organization for

Economic Co-operation and Development) requirements.

4162314 nsnukazsnEaenugauTSduaznsldgaunsdinds  3(2-3-5)
Tuaudandanin
Storage and Preservation of Microbial Strains.
Lméﬁmqﬁmasmw%m%’umsmﬁzLgaqqaw% Lmﬁﬂﬁugmiumslﬁu

fnwnanoiugadunidlunguauiananmauvdnaina wn3esdelunmsinwimanalulad

mMaAusnw nsdanisteyaaeiuglusuwuulusunsugiudeya
Natural raw material source for microbial culture. Basic techniques for
preservation of microbial strains in the International Biomaterials Division. Education

tools for storage technology. Species data management in a database program.
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4162315 wialulagdann 3(2-3-5)

Biotechnology

AR WAZNITUINNNINITI I weeddlTin n1sndsseaduaziiode
nsthanuimamalulagfinwlldusslevilunisenaivnssy nsusuugsiudivuasdnd
N3AUANLAENTEUIUNTTINN Uaziliinemans

Cells and biological processes of living organisms. Cell and tissue
culture. Application of biotechnology knowledge for industrial. Breeding of plants and
animals. Control by biological processes and forensic science.

[

2.3.2 ngudvnalulagiaauasussyiue

(1) Ay1UsAu 18 wa8nn
SHEIYN FBIVIHALANDTUIYTIYIYN un-U-f)
4162401 walulagddguazussgioe 3(3-0-6)

Materials Technology and Packaging

Au3udaneans viawazUszinnuesdan laswasvesian audhves
Tanlave daaoun w313 wAI wediwes wardantiguuinnssukaznisusvendldauian
fuusssueveTiieIdos

Knowledge of materials science, material evolution, type of materials,
types of materials for packaging, Innovation and applications of packaging or related

materials, materials properties regarding human need.

4162402 NsuwUsUTEAUATAITUTTY 3(3-0-6)
Material Processing and Packaging
ﬂizmumswamLLaz%ugUé’m%’Ui’a@LLazi’a@mqmiU'ﬁa} Tanlave daaosn

TN WAY WeFDT NTEATY WaERN WoRlwesEITNYIA WUkarn1d NMsNARLaYIULUY

YOINIVULUTTY
Manufacturing and fabricating process for materials and packaging

materials, metal, alloys, glass, polymer, paper, plastics, natural polymer, tapes and

adhesive. Production and forming of packing material.

4162403 n1seanuuukazmalulagnsnum 3(2-3-5)

Design and Printing Technology

ANUNINELaEUSEIRN TR wé“ﬂmimqmiﬁmﬁﬁwswumiﬁmﬁﬁuw
nsusTiuAn Msfissitusiu msfinsifiuag waznisfiuiuuylSusne Seftesiiavesns
Ruiudazszuy Ussnnvesianiud nsarunuamn nlunszuunsiud

Study of printing history, principles of various printing systems, including

relief printing, recess printing, planographic printing, and nonimpact printing. Advantage
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and disadvantage of each printing systems. Types of printing material and quality

control in printing process.

4162404 N153LATILAANUAYDITANUALUTTYA I 3(2-3-5)
Characterization of Materials and Packaging Properties
ANYINITIATIZILALATANITIATIEY dUURNISN180W dUURLTING wag

auUAnAuTou Y0TARLAZUITIYIMY NTIATITENURDINeINSTIavRINDRLIeS
Study of analysis and techniques of physical, mechanical and chemical

properties of materials and packaging.

4162405 NINTFIULALNYNNEFNTUUTTYA 3(3-0-6)
Standards and Regulations for Packaging
UINTFIULALNHUUIVDINITUITY %ﬂLﬁlmsﬁaﬂﬁ%ﬂmmwmamﬁmﬁmeﬁ ey

Aulasnnelunisuilaeg ﬂgizLﬁ&U%ﬂmiUﬁﬁ;Lﬁamﬂudﬁﬁjﬂuﬂizmﬂ LAETLNIN

Useina NYYNeNIIMIAAYAITUTUTIYNAB LY
Standards and Laws of Packaging which is related to the quality of the

product and safety in consumption Packing regulations for transportation in the

country and international Law of waste container disposal

4162406 ns@igunuudmnIUUTIYAUI 3(2-3-5)
Drawing for Packaging
nsldgunsaldmsumalisusuy weliANSWeuLUUdmMSUN1TUEUTIY N9

AruAYWIA NSWEUANEINER N1sWsukuUNIINSUTSYidRouiawasYe
Use of drawing equipment, packaging drawing techniques, dimensioning,

isometric drawing. computer-assisted drawing packing

(2) 3w nden lutdeendn 9 WuIwnN
4153408 asiRuudanadiues 3(3-0-6)
Polymer Additives
Useinn windl warvaudfvesansifinussdnsunediues navosansiiuus
AeauURvamedwes n1sussyndldansiuudslugnamnssunediuesiazlunudanngie
Types, functions and properties of additives for polymers. Effects of
additives on polymer properties. Application of additives in the polymer industry and

in commercial applications

ANYINEFNERSHaTNALLLaE UNINeIREIIUAYNITUAT| 48



4Aa.2

4153309 walulagnisiafauid 3(3-0-6)

Surface Coating Technology

arwdidesiuisduiiuia maedeufiuvuiuieu maedouiafeluih
N1sAGBUAIENITANAEAY warn1sHWAGoUMeANTau Uselerivaanisiniaudan wag
nmsUssgndldimatianisindeuialvivansauiuian

Fundamentals of surface, hot dip galvanizing, electroplating,
deposition coating, thermal spraying techniques. The benefits of materials surface

coating and an appropriate application of surface coating technique in materials

4162407 N153AN1591ENISNUINBIRATUTIRN 3(3-0-6)
Shelf-life Management and Packaging
Nein1sUsEIEILDENSNUTBI0IMNT NanNIsRIsAIEantdusIginaiin

wngauiuingRuviendndusionns welulafussasamiiednorgmafuinwves e1ms

AN3PBNUUULAZMIWAUIUTIYTAA1D1INT MIANYIgOULENAnIUT
Evaluation criteria of food storage. Principle consideration of packaging

on raw material or food product. Packaging on raw material or food product. Packaging

technology for prolong shelf life of food. Design and development of food packaging

and study visiting.

4162408 walulaguialane wazussyiael 3 (3-0-6)
Glass Technology Metal and Packaging
Usztnnveawniuazlans ITauinisvesnislduninazlans asAlsznau
Tasaa$1e nszuIuMIHER aud? Mg mavszgndldufuaslaveiiieluussgsinel
Type of glass and metal, evolution of glass and metal applications,
composition, structure, manufacturing processes, properties, analysis, applications of

glass and metal for packaging.

4162409 wmalulagnoduasuasnanddn 3(3-0-6)

Polymer and Plastic Technology

mmiﬁmﬁuwaﬁmaiﬁaﬁu NITMUNUTELANVDINBALNDS NSEIATIEN
wodwes lassadsuarautd nsiUasuanuzvemedmes Snensud asfunsduned
a3 MsuUsguvemedwes warnsldnuremeiiuesuaznatann

Basic knowledge of polymers, classification of polymers, polymer
synthesis, structure and properties, state of polymer transition, Rheology. Additives in

polymer. Polymer processing and applications of polymers and plastics
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4162410 waluladidouaznszany 3(2-3-5)
Pulp and Paper Technology
UseTauagdTamnnisvesaluladideuasnszany udauazySunanduleain

fin audAvesduly nsruunswdndeuaznizay autRarnslinsiautAveadeuar

nsvaty MilszgnAlinansanidenarnszay BnufiRnsetounseaudoy

History and evolution of pulp and paper technology, Sources and
amount of fiber from plant, properties, Pulp and paper processing, properties and
property analysis of pulp and paper, Application of pulp and paper. paper preparation

practice.

4162411 wAlulagn1sNuNLaZNITaNIUY 3(2-3-5)

Printing Technology and Design

AravnsLayUsy RNl vdnmsvnamsfiaidessuuns i uyy
nsfusiiuAn Msfimsiiusiu msfissiiiuag waznsfiuriuuul$usane defdesiauasnis
Auksasyuy Ussnnvesdaniiun nseuauaunmlunssuIun siiun

Study of printing history, principles of various printing systems, including
relief printing, recess printing, planographic printing, and nonimpact printing. Advantage
and disadvantage of each printing systems. Types of printing material and quality

control in printing process

4162412 nnseTaguATUTI ATt 3(2-3-5)

Advanced Material and Packaging Analysis

Vo LaEMaNNTIATIEN TaNThATIEviesrUseney Tassaiuazantives
faquarussydngt  authfiufivestan wunlnsalnddugs wedawagnmstinsgvimadiy
lasunns il N1sTudusasn1sBURLYDIANwAL UTIY Ut

Theories and principles of analysis, Composition analysis method,
structure and properties of materials and packaging, Surface properties of materials,
advanced spectroscopy, techniques and analysis of absorption chromatography and

permeability of materials and packaging.

4162413 wanaRnIInMuazuTIINsigesaala 3(3-0-6)
Bioplastic and Biodegradable Packaging
undafisnveanaaindinin msdauaszsiuaznsnannediueidinin we
ailulne weddnalelvs wodudnmlsduazeyius nszuiunisudnussyiusiainnediues
FINN NITYRYAAYNYININVRINDRLUBSTININ N15UTTENANQRAANNTTUVRINDAW DS
I
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Sources of bioplastics, synthesis and production of biopolymers such
as, polypeptides, polynucleotides, polysaccharides and their derivatives,

biodegradation of bio-polymers, industrial applications of biopolymers

4162414 asgannuuulunIsuITy 3(3-0-6)
Adhesives in Packing
yila audfnazisnnaoIveasinfinluy N15a319@ATNITHER LaZN1S
lldlugnamnssumsussyiiuvie
Types, properties and experimental methods of adhesives.

Manufacturing formula and application in the packaging industry

4162415 AsadeAULUUNARA A8 USIATUABNNILADS 3(2-3-5)

Product Prototyping with Computer Programs

AnwiAununy wagnsiglusunsuluniseanuuunandasideniglusunsu
Tunisad9assAay ad1amseeanuuundnsadislelusunsunieweluladasaumai
Y FTRPTL

Study of meaning and the use the program in product design, choosing
the program for product creativity. Creating or design products with appropriate

programs or information technology.

4162416 UTTYNUNEINTUDIMTUATNANAIINITINYAT 3(3-0-6)

Packaging for Food and Agricultural Product

VANNITVRINITUTTY TARUITIUIUALTEUUNISHER N1IRTIaaRuAmaNTR
UsT9 9l Ussiaidmsundndaeions nmsiueeignisiiusnwetmsluussyiue
NVNELAZINATILUTTIA Ao S weluladnisusseardelel wansenusedundouse
UsTeIvaanIsidann

The principle of packing. Packaging materials and production systems,
Food packaging qualification, packaging for food product. Predicting the shelf life of
packaged food, Food packaging laws and standards for packaging, packaging technology

Environmental impact on packaging after use

4162417 JEUUUTTNUidmsUladafng 3(3-0-6)
Packaging System for Logistics
vanmswazmadinvesszuuUITeiu nihfieudfyvesszuvussasiasily
gRavngsy AnauTAvesiansiiey fillunisussyiiuve saudsnmsnaununariiassisyuy
Us5sTaet Taewiuiinsiiiuyadn nsihnduanldlvl wagmsdnnisveadeesamnza
Principles and Techniques of Packaging Systems, Function and

importance of packaging systems in industry, Properties of materials for packaging
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including planning and analysis of packaging systems with an emphasis on value

adding, Recycling and waste management

4162418 wialulagens 3(3-0-6)

Rubber Technology

USZLANVOINA A A T 87 NTZUIUNITUUIFULAENITAIUANA NN
WAlulagd u19d9LATIEY N1TNAFIUNINLALLAZNIINIBATNYDIBILATNE A U 89
NIEUIUNITHAALAZNTUTENALTENETTUYR wazeaduaTIErlunum1e)

Types of rubber products, Rubber processing and quality control,
Synthetic rubber technology, Chemical and physical analysis of rubber and rubber
products, Machines and production processes of natural rubber and synthetic rubber

in various fields

4162420 TAANITANNUAZUTIRS U 3(3-0-6)
Printing and Packaging Materials
mmfﬁaaﬁuﬁmﬁ’uﬂszmw N3EUIUNIINER aulRvesianiuiuazussy
fasiszianineg msiindenlivsuinnvesianmsnsfunivazussyiamidimunzaniunis
il mmsgitymiiAslunmamsiusivagnsldnuussatasitagisnsudly
Basic knowledge of types, process and properties of printing material
and packaging. Selecting printing and packaging material that is suitable for use.

Analysis of problems arising in printing and packaging applications and their solutions.

4162419 YeLBaUsEnay 3(3-0-6)

Composite Materials

a1l osfuArdutandeusenay nsdiuunlszinn asddsznay
1598319 uazaudfsingg vesiandausenau nalnnisiasuuss Lmﬁﬂmi%ugﬂ waEns
Usgnaldauiandalsenaulugnamnssusing o

Introduction to composite materials. Classification, composition,
structure and properties of composite materials. Reinforcement mechanism, fabricating

techniques and the application of composite materials in various industries

4162421 wlumalulad 3(3-0-6)
Nanotechnology
Ausilasiuvesunlumalulad anuduiusvesnuauiinazlaseaiiaves

€

anuly nsduasenianuily Usslevdvesunlumaluladsenindneiniueingg audan

q q

D o)

[y

F10N AN AL TARUIIYI InuRsLazdawinden n1sAnwanvazvesTanuily
Tneldwmatiaine1ta9
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Introduction to Nanotechnology, Relationship of properties and
structures of nanomaterials, Nanomaterial Synthesis, the benefits of nanotechnology
of products including biomaterials, health, beauty, packaging materials, agriculture and

environment. characterization of nanomaterials using related techniques.

4162422 ufanssutaaiionseyinddanday 3(3-0-6)
Environmental Conservation Materials Innovation
Ardfiuguduuianssufionsaiisassdanadondauin nanszmutes

msliiansoduinden nszvrunsgesaansvesianuilasiieg Janfidufinsiudanden

waznaluladnindnianfidudnsduduindon ndnnsvesiagildlunstdainde
wannnsvesianfiannsaviauazoin fesld nsihiandildudrnduanldlin uas
nszuumstianildudtndualelvl

Basic knowledge of innovation to create a positive environment.

Materials using interaction on environments, materials degradation process, green

materials, ereen materials technology, theory of self-cleaning materials, recycle

materials, recycle materials process.

2.3.3 ngudvnalulagnandueisssuyna
(1) F¥1UsAY 18 wuenn
4162501 AIERIHAZINALULAENANAUNTITUYIA 3(3-0-6)
Natural Product Science and Technology
lassassnazananifvasaidusenaulundndneisssued drdansnsi
UjAseriiAedesdunisudsgduaznisifiusnuindndueisssuend maluladudnd s
555UV LLﬁz%ﬂHﬁﬁugﬁuﬁLﬁlﬂ’ﬁmﬁUﬂﬂiﬁﬂLgaﬂ’?ﬁlan NSHAR NITAIVANAUNIN Uag
N5UsEYNALTNEN U5 T IR
Structure and properties of natural products. Synthetic biological.
Reactions in processing and storage of natural products. Natural product technology
and basic for raw material selection, production, quality control, and application of

natural products.

4162502 WMATANISHENEITIINHANAUNGTTUYIR 3(2-3-5)
Separation Technique from Natural Products
WATANTANALAZNTLENATEAYIINNARAUTISTTNYIR Wallanislasiin

nsilelunsuenudnsasisssund Bnnaninsalnuilelunsfineindesasisssuwd
Extraction and separation techniques from natural products.

Chromatographic techniques for separation of natural products. Spectroscopic

methods for study of natural products.
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4162503 wiadiatugedmiunaniusisssuvd 3(2-3-5)
Advanced Technique for Natural Products
‘Vié’ﬂmiLLazmﬂﬁﬂ%uqﬂumiaﬁm AISUENEIT N1TATIDIATIZIUAZAITAN

auUfvesarsdiluana nagnslunisduasieiluananindueisssuiadung wud

mMefaruLnt NMsduaseiiifinnusime uasnslifionudanslunsdunsegi
Advanced principles and techniques in extraction, separation, assay, and

biomolecular characterization. Strategies for the synthesis of target natural products

molecules. Disconnection approach Specific synthesis and the use of specific reagents

in the synthesis.

4162504 NOMALLAZNITAIUANAMNTWKHAAN UINFTTUYA 3(2-3-5)
Law and Quality Control of Natural Products
wszsuUAnansatayulng we. 2562 wirswlnyaiRaInis w.e. 2522

Wz ayalAiAS 0sd187e WA, 2558 nouanensngdunialayan mmgmi‘%miﬁmumi

HERUINIFIUNYATIUNTE NITAIVANAMAIN mi'cjméhasmLﬁammaawémmmsaaﬂqwé

flusonds asrvaevansiviasnmsvuideou N13AIUANAMAINTLYANTTHER
Herbal Product Act, B.E. 2562 (2019), Food Act, B.E. 2522 (1979),

Cosmetic Product Act, B.E. 2558 (2015), intellectual property law, good manufacturing

practice (GMP), certification alliance organic standard, quality control, random sampling

to test active dose, evaluation of toxic compounds and contamination, quality control

of batches production.

4162505 NIHUIFULATHAILIHE AN ST TUYR 3(2-3-5)

Natural Product Processing and Development

AauUAkarN 1IN BN TRgAUAIMTUNISUUTTUNENTMITIINYIR annIS
wsgUrdnsfaisssuni madansldindesiielunsuyssy Jadensudsguiidnadenmunin
Yoeudnsiua FBnsuUsgumenszuumskan n1svhuie n1sldrnudeu nsldrnuduuas
MIUALD 13218598 warnsibidudy ndnnsimundaiarisssunAtugluuureands
Arvoands uazvosman uInNsIuNERSeisTTIYRRAZNISHALRER U9

Properties and preparation of raw materials for natural product
processing, principles of natural product processing, techniques for product processing
equipment, processing factors affecting product quality, processing methods with
mixing, drying, heating, chilling and freezing, irradiation, and concentration process.
Fundamental developing of natural products to solid, semi-solid and liquid. Natural

product innovation and product development.
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4162506 N5USHAUNA NN UNTTTUYR 3(2-3-5)
Natural Product Evaluation
nsUssiunansueisssurnAluniszans nmmuazanuUasn sy 7anns

Nedauluiemnand LagnN1SNAaUNIIAAEN Iﬂ&JLﬁuﬁﬂmiaaﬂLLUUﬂ’]W@aaumiMUﬂu

N13UTELEIY NSAAAIN WaZNNSANAULENANT
Evaluating natural products in terms of efficacy and safety, including

laboratory tests and clinical testing. Emphasis on design, testing, control, assessment,

monitoring and documentation.

(2) Iy nden Litdesnin 9 %UBAN

4033404 nslgusEleviianning 3(2-2-5)

Plant utilization

mmﬁj’t,ﬁ?aaéfuLﬁymﬁ’ummwmmmamq%amwmaaﬁ% n1sdgn qua
U395 waznsiivludssendldusslovdaueneg Tudindsedniu lneddaniny
AUAAYBITTINYIA SrUUg uazndnlumswauguamiinediadsdu

The basic knowledge of plant biodiversity, growing, take care, maintain
and the application of plant utilization in daily life by consideration of natural
equilibrium, ecosystem and the principle of the sustainable of life quality

development.

4034610 wialulagnsusin 3(2-3-5)
Fermentation Technology
TPnsuazdunountsuenqaurEEnnuraeg madaden n1suFulgeiug

nsiAY '%Jﬂml,l,azm‘imwLgaﬂqﬁuﬁﬁ NITUIUNITUANUAZIAFIENSVDINITUTNUUUAIL)

Msusniazn Vil nandusiudans
Methods and procedures for separating microorganisms from various

sources, selection, microbial manipulation, preservation and cultivation, fermentations

kinetics, product purification.

4062701 walulagazenauaznisusziliuiginsdinudndue 3(2-2-5)
Cleaner Technology and Product Life Cycle Assessment
eIy ndnnnsuarenuddguesnaluladazenn nisanuafivd

wasnnilamalulagnisdinaunnldivg A19531AT1ERNTEUIUNITUAZNITASIAADU NS

Usvgndmaluladazornlugnaivnssy walulagavernludagtu n1susediuigingdin

NARuTLazRaNTENUAAIINdeY N3 REnSueTlvdiiduinsiudandey
Sustainable development; Principles and values of cleaner

technologies; Waste minimization and recycling; Evaluative processes analysis and

monitoring; Application of cleaner technologies in processing industries; Product life
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cycle assessment and its effects on the environment; Environmentally friendly product

development.

4132109 FagAusssuvAnazayulnsdmiuedasdians 3(2-3-5)
Natural Materials and Herbs for Cosmetics
ﬂ’JWuiLﬁl’e}\‘léfuLﬁIEJ’JﬁJU’?G]QaUﬁﬁNU’]aLLaSau“lﬂ)Wi N13ATIVADUNGNWLAL N1T

anim N1Twen N133ATIERAMNaNTANIIN A NEAEE 1IN N15UTEYNA b luNISHER

Pesdens UfTRNS Auanganaenndesiuaausses
Basic knowledge about natural ingredients and herbs. Phytochemical

examination, extraction, separation. Analysis of physical and biological properties.

Application in the manufacture of cosmetics. Appropriate action in accordance with

the lecture part.

4132117 2MNSNBAINY 3(2-3-5)

Beauty Foods

mmd’wﬁ’ﬁysuaqmimmi'ﬁugm%ﬁ@mﬁ 5 TUshu ludiu Arstulawnse Imndiu
N0 U3 wagt AMATNLATLING ATIAIAYAEAUAMLAZAYIIINARBATULVAITILN T8
A19919119 uaﬂmﬁamﬂmimmiﬁjuyu Loun lulpsamseun ansdueuyadase 913
leguam (functional food) Tnvulnd (nutraceuticals) wazwansiasiladue s

The importance of basic nutrients, proteins, fats, carbohydrates,
vitamins, minerals and water. Nutritional value the importance of health and beauty
as well as the source of nutrients. In addition to the basic nutrients, including
micronutrients Antioxidant Health food (functional food), nutrition pharmaceuticals

(nutraceuticals) and dietary supplements.

4162507 HARSIisTINTAREN WAL 3(2-3-5)

Natural Products for Drug Development

YHAYDINANTUINTTINYIA NIARGDNTNYAU MIANA NITHENLATAMAN YL
Y04A500NNEN1ITININIINNAN a5 TuR nsfwIeuagnaEnfusiananseengns
N9YININ N5UTEEIUUTEANS A MLAEAINUABATY N1TATUANAMAINLAZUINTTIUYBLEN
WazNARN N

Types of natural products, raw material selection, extraction, isolation
and characterization of bioactive compounds from natural products. Development of
drug and products from bioactive compounds, efficacy and safety evaluation, quality

control and standardization of drug and products.
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4162508 nanfuserayulnsdmsunIsunngniaben 3(2-3-5)
Herbal Medicinal Products for Alternative Medicine
nslduaznisdnidenayulnaifionsdnwilsadendngiumsingimans

unumwesnsine wazmstestulse aulnsilidnulsalussuumaduoms ssuuila

uagviaealden szuuUszam szuumiele lsaiavids wazuiauna wandaeiayulngdldly
n1swnvgnIaden ladilents sssumfvidn aausuidna sadwmdnnsldayulnsluusias

UTZLNNUBINITLINNENISLEDN
The use and selection of herbs for therapeutic purposes based on

scientific evidences. The roles of phytotherapy and phytoprevention. Herbs used in

the digestive, cardiovascular, nervous, respiratory systems, skin diseases, wound and
injuries. Products used in; alternative medicine, homeopathy, naturopathy,

aromatherapy, including principles of herbalogy in each type of alternative medicine.

4162509 nsWanuazRAuIAISUNAn ataulng 3(2-3-5)

Herbal Production and Formulation Development

ﬂ’ﬁlli 3U5ITU ﬂ’ﬁg?\‘iﬁW%U NTLUIUNITHER NIIAIUANANNIN NIINATDU
iefosnmvesnaniasiaulng msuuzthuazmsuszgndmaluladiviuasiolugnaimnssy
g1ayUlng 1NATFIUAIHANTA misﬁumLﬁauwamﬁmﬁaujﬂwammLmeqmmgmLLawﬁa
Avueunsgulutagiu

Basic knowledge, ethics, formulation, manufacturing process, quality
control, stability testing for herbal products, introduction and application of modern
techniques used in herbal industry, good manufacturing practices standards,
registration of herbal medicines complied with current guidelines of standards and

regulations.

4162510 nanfauaayulwsdmsuaul 3(2-3-5)

Herbal Products for Spa

A3l UsziRuagitmuins Ussiam uazdndnualiieaduauiiile
avan UssinnvesrdndaeiayulnsfildlugsieaUiledluguninuazmsdeuaats 1
Fonldanulnsiivanzan nswieundnfusinaonadesiunisldau nsnduuaznisna
ihifunenssmeiiievinthifuan dveusssuni uargAusUUn

General knowledge, history and evolution, type, and identity of health
spa, types of herbal products used in spa business for health promotion and relaxation,
the selection of appropriate medicinal plants, the products preparation which
complied with the usage, distilling and blending of essential oils for making Massage

oils, natural perfumes and aromatherapy.

ANYINEANEnsHasnAlLlad UnINeNaEIINAYNITUAT| 57



4Aa.2

4162511 PIIMYINUNITAUAGUNN 3(3-0-6)

Biology and Health Care

arwdidasiunediner nstudauayitaninisvesdin S9dnsdin A
Fosnmsfiugiu uazdadonisdisedin nshaulssauiuresssuusige nsadsanga
Tiitudin iitellddinldedredianuagn fanssrsniouardsla Ingldoadmnuinisdaine,
Juesdusenay

Introduction to biology. Origin and evolution of life. Life cycle, basic
needs and life factor. Working together of various systems. Life balance in order to live

happily Both physically and mentally using biological knowledge as elements.

4162512 n1sulszuamsuasudnnssy 3(2-3-5)

Food Processing and Innovation

‘wa‘“ﬂmsLﬁjaﬁéfuiumst,t,ﬂigﬂmms LLaw’i’mmsmmtﬂsgﬂamwﬁgamiLL‘Us
sU onslagldauseu loua nsldanuseugduniswdnemslunivusUnatin meviuis
Mgty nszuaunmadnengiu mslvimnudeusoadulalasio uazmsuusglenns
Taglildanudou nsanesad NI UTFULUUNENNETY LLaSﬂssﬁ%miLLUigUmmﬁuG] N9
ussuUUUaeaile uinnssuresussafusionns fuftinisiiaenndestuiomin

Principles of food processing and innovation of food processing,
including of heat processing; high thermal process in hermetically sealed container and
drying process, concentration, extrusion, microwave heating, and non-heating process;
radiation, hurdle technology and others food processing, aseptic packaging system,

innovation of food packaging and laboratory Involving.

4162513 mmﬂsgﬂmmitﬁaqiﬁa 3(2-3-5)
Food Processing for Business

v A a

AnugtRIfuNSUUTTUoIMLBegsRe AnnaluuasSayile wAn S ilodn
MRS UNUNES wazIAS BaR Y miﬁwu%m'ﬁgﬂi’mqﬁumﬂwaﬂﬁm‘ﬁ'mﬁ'mgam nsidenla
Uiiﬁ;ﬁ’m%uafi%ﬂ’mﬁu%’ﬂm NISATUIUAUNUKAZAITAINUATIAT LU UNVBIUTELAN
pwnsfinzauiunsatluagtiusarluowian SUfiRnmsiiaenaaoatuionion

Knowing of food processing for business including of fruit vegetable,
cereal, meat product, and bakery and beverage product. Developing processing of
increasing value of local food material. Selection of packaging and storage methods.
Calculation of costs and pricing. Trends of suitable food in business for present and

future and laboratory involving.
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4162514 waluladdannmeamsuaziadeshuBendii 3(2-3-5)
Biotechnology in Functional Food and Beverage
ANNAIAYVNLATUINITVBIBINNTABAVNIN ANNFUNUSVDIANTDIWMNTAUEN

Tumalayudrtn esrusenaumeaiivesansenms wialastulefing ansadaynsgfineasain

iy w3luledin uagleams WWsiu ludu Iandunazindows asnueuyadasy wavalseen

qwéluaagulwsuazm%um N13NA15IANUAIFITRIAsEIAY I UDIMNS NYUINeLazYall
ﬁ’uﬁLﬁEJ'Jmaﬂumswﬁmmmuﬁaqmmw ﬁﬂmamuuaﬂamu‘ﬁ ﬁﬂﬁﬂ’amiﬁaa@ﬂaéﬁu

e
Importance of food nutrition on health benefits. Relations of food drug

in nutrition therapy. Chemical approximation of nutrition, macrobiotics, extraction of

plant nutraceutical, pre-biotics and fiber, protein, fat, vitamins and minerals, free

radical, and active compounds in herb. Considerations of stable of food substances.

4162515 aNswadianszuIunIEy 3(3-0-6)
Sustainable Food and Bioprocessing
LL‘L!’JﬁWU’ENﬂ'13‘1/‘\71}(511“u’]i%‘U‘Uﬂ’]SNaQG]EJTVI"IiLLﬁ%%?ﬂi%U’JUﬁﬁUﬁﬂﬂ N5l

niwensbuin Usslovugegndmiunmsnaniivuazifesdn fosnsdaiu n1sdnnisesasauves

sruunsnanaemaluladuuuysannis Yssianvamsnensdinimlunis wlssvenns
03AUTENOUMALATNEAIW N15AIUAN RAUNTe arsUuouuay asanANTiUuSunTe

UIMTFILUNTAIUALHANTENUTBINTN MeduInany Armdasafovesyuslaauazaiafiam

& Msfnwigeuuenanud
Concept of development of food production system and modern

bioprocess. Consumption of resource in highly benefit for sustainable plant

productions and live stocks. Holistic management of production system by integration
technology. Types of biomass in food processing, Physiochemical composition,

Controlling of microbial contaminate compound and harmful residue. Standard of

effect control of farm on environment. Consumer safety and animal welfare, and study

visiting.

4162516 YatiIngmelasuingy 3(2-3-5)
Nutraceutical Microbiology
nsUszgnelygdundlunsiuamuyssnouresaniumemIuaziA3 sy

uazlygdunislumsdauanenansiivsslovulugnamnssuemns asd arslunausa ned

uwnalsa 3aniiu ninexilu Inslulefin Afasmanduulszlevuneguain Uselovums

o1 Yasiulsn Snwilsn uasvzaeruys SUfTRnsiidonaaesiuitienin
Application of microbial in food and beverage products and using of

microbial  synthetic substances in food industry, color pigment, flavors,
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polysaccharides, vitamins, amino acid and probiotics which is benefit for heath, drugs.

Prevention of disease and aging and laboratory involving.

4162517 NMSHAALUANLNEgAEVINTTUaNMSIBUIAR 3(2-3-5)

Insect Rearing for the Future Food Industry

FIINe1VRILNAY N15TMUNRUAIAULA mu??&mumaqmwgﬁa NSUINIT
IANTUUAUATEFNIGONANNTTUBINNT miLLUigULmeLﬁaL“f]ummil,l,mamﬂm ﬂﬁﬁﬁmiﬁ
Aedesiuiiom

Insect biology, classification of edible insect, rearing of economic insect,
management of economic insect to food industry, insect processing for the future

foods and operations that are consistent with the course content.

4162518 HANAUIILAZUINNTTUINYAUNIE 3(2-3-5)

Microbial Products and Innovations

duniginulaluoms adun3dildouenemns Qaunidalinanems
nalnnsasrsansiiluldusslomisueims mamsdsnaunisdlinaneims wasgm
9IMNINNYAYIINEYN

Food microbial, Microbial used for food preservation and food
production, Mechanisms of food production, Microbial culturing for food production

and Microbiological food standards.

4162519 UinnssurAnsusiaToden 3(2-3-5)
Innovative Cosmetic Products
ﬁugmmi@?wﬁ%’uméaaﬁwmaLLazmsa%fNui’mmsmﬁmﬁm%m%qéﬁmq
Fundamental of cosmetic formulation and initiation of innovative

cosmetics.

4162520 WIANIINAMIBINIYE 3(2-3-5)

Algae Innovation for Commercial

lanve9a1nIng mmijﬂﬁugmuazmﬁﬁaﬁf&a’mi’laLﬁ?aaéfu nannIsLAY
foEaamse nMIdakenaeRuuarnsnedssanse amsedvivadamunind
wadianstusUamsiedeansininieainendnfasiamiedonded 5370 SME 910
RV AL

Algae world. Basic knowledge and basic algae diagnosis. Principle of
seaweed sampling. Sorting and culturing algae. Algae Water Quality Index. A technique
for forming algae with biological agents to create commercial algae products. SME

business from seaweed.
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4162521  uwasiidudsslevi 3(2-3-5)

Beneficial Insect

Uszlovtiveanuassonyud Uadnd waviiv vlavosuuasiidulsslovd
woRnTTuTeIual MIzdsas nsliusslsinnuuamei eIy 8T
d0d UNASRRAYNTIURUAINALNET TAVVAYINGT UUAINITWNNG UUAIANITTITUYIR Heog
aaneBunIeng uaruuasiing UiiRnsfiieatesiudem

Benefits of insects to human, livestock, and plants. Types of beneficial
insects. Insect behavior. Insect rearing. Utilization of insect as human food, livestock
feedstuff, industrial insects, insect pollinators, forensic entomology, medicinal insects,
natural enemies, biodegradation, and bionic insects. Operations that are consistent

with the course content.

4162522 UINNTTUNAAAUTININITINEAT 3(2-3-5)
Agricultural Product Innovation
mmfﬁugmtﬁlmﬁ’wﬁmﬁmeﬁmamimwm nsEUIUNITLA BT Ra iy

uinnsTunan Saein1ansinens Jynirneg Mifeatemianisinens wagnisuszgndly

WIRNTSUMIN SN AT AN
Basic knowledge of agricultural products. Processes of agricultural

product innovation. Problems related to agriculture and appropriate application of

agricultural innovations.

4162523 UIANTIULAZIZUVLLIAINADY 3(2-3-5)

Innovation and Stimulation Ecology

Arudiiugumnedieine 3a3n seduaelidin seiuussrng sefuuoy
15 Wasulasunuil MInszats Fneimseying wasuinnssudiasssyuuiing

Basic knowledge of ecology, organisms, organisms-level demographic,
population-level demographic, community-level demographic, ecological succession,

distribution, conservation biology and innovation that simulates ecosystem.

2.4) ¥ nuszaunisalivndn ladesndn 7 wuqeha
4164701 NSRS EURNUSTEUNISAIATITNLAZAUNIANE 2(90)
NUIANTTUNANN U

Preparation for Professional Internship and Cooperative study

in Product Innovations

nsdelififanssuitewSouanumsonvesisou neusenilnuszaunsal
Terdnuieaniafinw nawamlidanug wnuglunislégunsaiilugiuuasiadeafioly
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WoJUANTT 110IFIURRIUfURNT 1InAf wazuywdduius AusulnYey @110
USumluanunisalvsesuuuusingg

Activities to prepare students before professional internship or
cooperative education. Developing knowledge and skill in the use of basic equipment
and laboratory instruments, laboratory safety standards. Attitudes and interpersonal

skills, the responsibility to adapt in a situation.

4164801 NSHNUSZTAUNITUITITNN U INNTTUNAAA U 5(450)
Professional Internship in Product Innovations
AvUsAunau : 4164701 nsiwssnilinUszaunisalividnuazaniafne
msfinUszaunisalRundn o anuiideaotusmiun fnsausranuLay
89U TUNANFINIWIUNTEN UL
Products Innovation internship at company, presentation and reports

of evidence.

4164802 ANNAANEINIUINNTTUNAAA N 6(540)

Cooperative Education in Product Innovations

Ay 1U9AUADY : 4164701 nstesENRnUsTaUNSAlITIINLAZERNARNY

UﬁﬁﬁmusluamuﬂizﬂaummﬂﬁawﬁqLﬂuwﬁfﬂmusluamuﬂﬁzﬂaum'ﬂ,u
G‘hLmﬂaﬁmqﬁ’uawﬁﬁmLLazmmzauﬁummimmmmmLﬂmwznmhiﬁaaﬂdﬁ 16
duant U uRnuausesidounsuimsnuyanavesaniuysenaumstusenineuifeu &
WA SUAATe UL L ULALSURRATEUMLT b SUNeUNLNEaINaa UUTENOUNTOE LAY
Anansa Sfdmadvdentnauiinugunsufifnu msinnauaznnsussidunaay
a1 duszuu naenszozaUfiReuvesindne ildiiAnn1swauinueswazdl
UszaumsalannnnisufiRnuluaaiulszneunisneudianisane

Work on the establishment of the virtual employees of the
establishment. In positions that correspond to the subject and the knowledge ability
with @ minimum of 16 weeks. Behave according to administrative regulations of the
establishment during operation. To have a certain responsibility job and the
responsibility at assigned by establishment fully capabilities. To have supervisors or
operation control staff. Systematic monitoring and evaluation of student’s
performance throughout the operation period. Contributes to the development of
themselves and to gain experience of working in an establishment prior to their
graduation.

3. NUINIVNADNLES Lideendn 6 wiawhn
Lﬁaﬂmﬂsflaisuwﬁl,%aausluwﬁwmé’aiwﬁ’gwwmﬂmalﬁq};ﬂ%’auﬁ’mm%ﬁmﬁLﬂsJ

Seunuds wasdesldiduneindsmualiioulaslidundiensulunasinisdisae
ndngnsvesanuinnd deindnwausadondeuldmuauaiinuazauanla
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3.2 Yo-ana 1avUszdnaauszvvy Auvianneivinis Aanain1sAne1vedeansd
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HBIIUNIIYINTTVRI115EETURRYaUNANgATUATDIAsIUTEIMANgAS (F1AUR 1)

1. Fo-ana wganliing 9135y
2. 1@UUszAnAIUTEuvU 3-6599-00746-xx-X
3. AUWNUINI9IYINIG 9139158
4. Al Jazggn @ UMINYIRY U wa. id3a
4.1 YSgygyln - . 8Y3INEN UNTINY§Y 2548
Uszynd walulad
NILIDUNATUYS
4.2 USgyeyns v SGURRNIER UNINGNREULIAIT 2543

5. WAUNIEIVINIG
5.1 U7
Khucharoenphaisan, K., Aiumsubtub, A., Leebonoi, W., Khamweera, P. and

Sinma, K. (2017). Effectiveness of Streptomyces Malaysiensis LB35 on
Cassava Field. The International Conference on Science and Technology
2017. 7-8 December, 2017, Rajamagala University of Technology
Thanyaburi, Thailand, 139-141.

5.2 §131

5.3 UNAUNIIIYINTG
6. eAMiiFURavoU
4031109 F3ingwnly
4031110 UjTRnsdAmewily
4161202 waluladansaumauazmsdomsdmiunmsUszgndldauinuinemans
4162313 qdunIduasnsussenaldlunuiantinin
4162314  msiusezShwianeiuggduniduaznisldgdunsdensdelunuiandinim
4034610  wialulagningdn
4162518  HANAMILAZUIANIIUIINYAUNSY
4164701  NISHSEUAINNSOURNUITAUNITARWITNLAZ AN IANYIN
WINNTIUNAN AU
4164801  NSHNUSTAUNITAIYIANIIUINNTTUNEN U9
4164802  @MRAANWININWIANTIUNEASTN
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7. Usgaunisal
W.Al. 2563 Use5UavINTIINEN
W 2558 - Y99ty AaznsTIRLAsUsEmANgRTITINsAnwIlY
83 RANAANITINGAEAT
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1. de-ana WEATY W
2. wyUszindalszunvy 3-1021-00506-xx-x
3. AUVUINI9IYINIG HYILAIARNTIANTE
4. AR Jalsquen  #1 UMINGaY
4.1 Ysygynen  Usa. Wand WInendewmalulag
NILIDUNATUYS
4.2 Usygyrln - . Wand unInedealulad
NILIDUNATUYS
4.3 Suguins . Wand WMIngdumalulag
NILIDUNATUYS

5. NATUNI9IBINTG
5.1 91498

U wafidnsa
2554

2551

2547

Phae-ngam, W., Horprathum, M., Chananonnawathorn, C., Lertvanithphol, T.,

Samransuksamer, B., Songsiriritthigul, P., Nakajima, H. and Chaiyakun, S.

(2019). Oblique angle deposition of nanocolumnar TiZrN films via

reactive magnetron co-sputtering technique: The influence of the Zr

target powers. Current Applied Physics. 19, 894-901.

5.2 7151

5.3 UNAIUNINIYING

6. eAvTisuRinvaU
4011102 #andvnly
4011103 UFTRMTHANALY
4091112  adamansnunisanaula
4161101 WugiuTandwsunanstasl

4163101  N15398 Wau winnssy waznswddunisdgan
4162405  WWMIFIULAENYUNILFMTUUTIYIUN

4153309  WAlUlagN1SPABURT

4162415  ANSASNAULUUNAR AU TUSHNSUABNRALADS

4162417 szuvussyaandmiuladasing

4162421  wluwalulad
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7. Yszaunisal
we. 2555-0a0u  9191sduszdnanvinidndussend aninermansuas
wialulad UnINeIaeIIYAYNITUAS
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HBIIUNIIYINTTVRI1R1THTURRYaUNANgATHATDIATIUTEIMANGAT (F1AUN 3)

1. de-ana unandefyyn ngiuylany
2. 1@avlseddaUseunvu 3-1008-00338-xx-x
3. AIUNRLININIYING 919159
4. AUl Jalsquen &1 AN U wa. fid15a
4.1 Giysywan . \IBun3d INAINTA 2563
UMY
4.2 Usgygyrln - . Ulpsiadluae  qwiaensal 2547
WMemans  unInedy
WoRlues
4.3 USeyeyes U 1Al UM INeRENAng 2545

5. HAUNINIVING
5.1 U798

Lien Do, T. M., Duong, T.-H., Nguyen, V.-K., Phuwapraisirisan, P., Doungwichitrkul,
T., Niamnont, N., Jarupinthusophon, S. and Sichaem, J.
(2020). Schomburgkixanthone, a novel bixanthone from the twigs of
Garcinia schomburgkiana. Natural Product Research. 1-6. doi:
10.1080/14786419.2020.1716351

Sichaem, J., Vo, H. C, Nha-Tran, T., Jarupinthusophon, S., Niamnont, N.,
Srikittiwanna, K., Neuyen, T. K,, Tran, T. N. M., Le, T. T. D. & Duong, T. H.

(2019).  29-Norlupane-1 B-hydroxy-3,20-dione, a new norlupane
triterpenoid from the twigs and leaves of Phyllanthus acidus. Natural
Product Research. 1-6. doi: 10.1080/14786419.2019.1700252

5.2 $131

5.3 UNAIUNINIBING
6. sre3vfisuiinvau

4021201 kAL
4021202 UuRn1siAd
4021203  1ATBUNIY
4162101  AIIATIEAE RS URGRA U
4162501  Aermansuaznaluladndniueisssuena
4162502  WMANANSLENEITIINHAND UNETTUYR
4162503 Lwﬂﬁﬂ%uqqﬁm%’u NSNS TTUYR
4162507  wAnSawisssunRiitontsiaLnen
4162508  wanduieayulnsdmsunsumdniagen
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7. Uszaunisal
WA 2562-09300  NITUNSWALEUIUNITANYIvIAL AnyInemansLasinalulad
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1. de-ana WNANASING oY
2. @elseddauseunvu 1-5399-00007-xx-x
3. ALUUINIIYVING 919158
4. Al Yol anan UMINYIAY U wa. fid15e
4.1 Gygyien A, Tanmans  unIneay 2558
el
4.2 Usgysyin M. Taneans  unInensy 2553
WWealol
4.3 USeyey1ns M. Taneans  umIneae 2550
el

5. HAUNINIVING
5.1 91U
Thonglem, S., and Intawin, P. (2020). Characterization of Biochar Derived
from Durian Shells by Pyrolysis Process. RMUTI JOURNAL Science and
Technology, 13(3), 44-56.
5.2 §131

5.3 UNAIUNINIYING

6. eIV IATuiinvey
4113109 adfuilenside
4162102  wallANsEenuazInTeiantiveian
4162103  MsuUTIUTaRUAZHAN S
4162302  waluladuazwinnssuandinm
4162303  N1sHaRTARTINMTINIAIYE
4162304  n1SUTBYNATARATININLATAULUY
4162403  n1sERNRUULAZIMNALULAENISTLN
4162406  MSTHULUUAMTUUTIUIUI
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4162410  waluladidouaynszan
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UMY
4.2 Usgysyin M. Wemansned- ANl 2551
WesUssgnAlay  un1Inede
weluladame
4.3 USgyeyws v \Pdl N INERY 2549

QUaTIVEIH
5. HAUNINIVING
5.1 99433y
Suchaiya, V., and Sangmanee, K, (2020). Preparation of Biocomposite from
Recycled PET Bottle and Starch Reinforced with Biochar from Durian
Peels. RMUTI JOURNAL Science and Technology, 13(3), 31-43.
5.2 $131

5.3 UNAUNIEIVINTG

6. eIV INTuiiavey
4162104  MANNITUTIYAUIUALNITOBNWUY
4162305  NSARLUINLATVRINDTLUBITINN
4162307  TARTININTIAIEATIA
4162309 dulessIuvRLarTagNaNTINIm
4162401  wiAlulagianuazussasioue
4162402  M3uUsIUTARUAZNNTUTIY
4162404  mMTATIaNURveTARLASUTII U9
4162409  welulagneduesiagnaiadn
4162411 wAlulagnsiuiuaznIsoeniuy
4162012 msleTesiTanuasusTyiiduge
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aaodu amieln dnszuadn 113lue (Gontihdl 11 Sruau 7 ussvin)
- anfilnsviend NBT dunwaifiuiauuinnssulndou eugundani Tneauld
inseslnsune 2561
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HBIIUNIIYINTTVR019158U2AMENGAT (F19UT 8)

1. ¥e-ana werindy aylnema
2. wUszAnnuTEUBY 3-7401-00490-xx-x
3. AUVUINI9IYINIG HYILAIARNTIANTE
4. Al Jalsggn s UMINYIAY U wa. fid15e
4.1 Ysgyeynan  Us.a. 2%ImeN UMINYINY 2552
NYATAIEARNT
4.2 Usgygyrln - ml. a%3ImNeN UNINERY 2544
NYATANENS
4.3 USeyeyns .. FmeUszynd  anndusvdy 2540
uATUgY

5. HAUNINIVING
5.1 91U
Khucharoenphaisan, K., Aiumsubtub, A., Leebonoi, W., Khamweera, P. and

Sinma, K. (2017). Effectiveness of Streptomyces Malaysiensis LB35 on
Cassava Field. The International Conference on Science and Technology
2017. 7-8 December, 2017, Rajamagala University of Technology
Thanyaburi, Thailand, 139-141.

5.2 $131

5.3 UNAIUNINIYING
6. sne3vfisuiinvau
4031109 e vy
4031110 UFTRANMTTIMeily
4162312 gsnalminnudnduaniandinin
4162201  WINIFIUNAANUIUALNITAIUANAMN TN
4034610  walulagnisudn

7. Uszaunisal
w2554 - Jagdu  @1915dUsEdmananstiIven Anginemansuavinalulad
UMNINYNRYIVANITUAT
W.Al. 2560-2562 UseaUavINTIINeN
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HBIIUNIIYINTTVR019158U2AMENGAT (F16UT 9)

1. ¥o-dnNa WNANIBIAT BENFUIIU
2. 1avUs2aNUSEVIYU 3-6301-00478-xx-X
3. AAUINI9IVINIG 819158

4. Al JaUsgugn  a@nn UMINYRY U wa. id3a
4.1 USsygyln . walulagTinm  uninerdewmalulad 2547
NILIDUNAITUYS
4.2 USgyeyns v, a%3ImNeN N IneaeAlulad 2543
WITIDUNAITUYS

5. NAUNIIYINIG
5.1 U3y
Khucharoenphaisan, K., Aiumsubtub, A., Leebonoi, W., Khamweera, P. and

Sinma, K. (2017). Effectiveness of Streptomyces Malaysiensis LB35 on
Cassava Field. The International Conference on Science and Technology
2017. 7-8 December, 2017, Rajamasgala University of Technology
Thanyaburi, Thailand, 139-141.

5.2 #1931

5.3 UNAIUNINIVINIT
6. sneAvisuinau
4031109 e vy
4031110 UFTRANMTTIMeily
4162315  walulagdinmw
4162202 msduiuszneunisnindoeigsia
4034610  walulagnismin
7. Uszdunisal

we. 2547-U9q0u 9139158UsENanuivIdviven A Inendans
wazmnAlUlag WIneduTvignIEuns

W.A. 2557-2559 UsE8UavIN¥INeN

WA, 2547-2557 NITUNITHALLAVIYNITANVTIVITYING

WA 2545-2546 losunuindindnwainaudiugiamngsy

LALALULATTININWIAIU
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1. ¥e-ana USRS ndTus
2. wUszAnnuTEUBY 1-4599-00174-xx-x
3. AIUNLININIYING 919159
4. Al Jalsggn s UMINGaY U wa. fid15a
4.1 ‘U%wviyjﬂw M.Sc. Formulation University of 2557
Science Greenwich,
United Kingdom
4.2 313 . Ienaans UMY 2554

CERNGARAR LA

5. NAUNIIVINTSG
5.1 91U3Y
usAnS vdus uay algdn wafs. (2020). MawdsuAaranluUseduilosing
1eunuiienmunanSusialain. Journal of Science & Technology MSU.
39, 306-312.

5.2 #1351

5.3 UNAIUNINIBINIG

6. S1YAVINSURAYAU

4132109
4132117
4162519
4162509
4162510

7. Uszaunisal

IngRusssumAnazanulnsdmiuiaiedions
QU ECRTIPRFIRaEY
winnssunandusiedosdons
nsWankaziRSUNE Sy ulng
anSuaayulnsdmsual

w.e. 2560-U30u  919138UsEavInIneeansiaIeddnens angdngAans

wazimnalulad W Inendesuignseuns
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NBIUNIIYINTVRI19158UEAMENgAT (AU 11)

1. Fa-ana W9EN AfN s
2. @weUszindalsednv 1-1006-00128-xx-x
3. AUNUINIYINIG 9139158
4. Al FauFeyaun Gkl UMNINYIAY U waiiduia
4.1 YSeyeyean Us.0. inunseans  andumealulagnszaon 2560
NANIAUNINT
aANTEU
4.2 Usgyeyrln M. N3N andumalulagnszaoy 2555
FINANYAT  INAUNAUNINT
ey GUIIREHAT
PNAMNTTY
9113
4.3 U3nyey1n3 WU, geawnssy  aatumalulagnsyaey 2552
LRI NANINAUNIT
aANIE U

5. WAUNINIVING
5.1 NAIIUITY
Suwanmaneepong, S. and Fakkhong, S. (2020). Factors Influencing the

Adoption of Urban Commercial Vegetable Production in the Bangkok
Metropolitan, Thailand. International Journal of Entrepreneurship and
Small Business, 41(2): 264-278.

Fakkhong, S., Suwanmaneepong, S., and Mankeb, P. (2018). Determinants of
Sustainable Efficiency of Rice Farming in Peri-urban Area, Evidence
from Ladkrabang District, Bangkok, Thailand. World Review of
Entrepreneurship, Management and Sust. Development, 14(3): 389-405.

Suwanmaneepong, S., Fakkhong, S. and Kullachai, P. (2018). SWOT Analysis
and Marketing Strategies Development of Agricultural Products for
Community Group in Nong Chok, Bangkok, Thailand. International
Journal of Agricultural Technology, 14(7): 2027-2040.

Fakkhong, S. and Suwanmaneepong, S. (2017). The Implementation of Good
Agricultural Practice among Rice Farmers in Eastern Region of Bangkok,

Thailand. Journal of Agricultural Technology, 13(7.3): 2509-2522.
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5.1.5 Wongtragoon, U., Fakkhong, S. and Suwanmaneepong, S. ( 2017) .
Development Indicators of City Resilience for Water Resources

Management in Chiang Rai Province, Thailand. Journal of Agricultural
Technology, 13(7.2): 1835-1848.

5.2 715

5.3 UNAUNNIBING
6. ey fidou

4162416

4162522  WIANTTURANNTININISIAYAT
7. Uszaunnsalns9inenu

.. 2561 - Jaqiu

UTTN U MTUBIMTUALNEN S UIINI TN YA

NITUNIVANGATING AN TUDUNA

aumivinalulagnisinuns wingnsusuls
NNSANIIY 2561
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NBIUNIIYVINTVRI19158UEAMENGAT (16U 12)

1. de-ana unan3al uasATiuenad
2. 1@elseddaUseunvu 3-2001-00908-xx-x
3. AIUNLININIYING 919159
4. Al Jalsggn s UMINGaY U wa. fid15e
4.1 Ysgygyan e, wilmaile INAINTA 2544
WIS
4.2 Usgygyrln - ml. wwilmAda ATl 2548
UMY
4.3 USeyeyns .. Al UNINe§e 2536
YN

5. HAUNINIBING
5.1 91U

oudn nduUsEAVS Audl AAnTTTULNG Usygh avSaTe uazseill uwasdsuanads.
(2563). msasegaunasuLafinglun1sdanismalulagnisudnuan
FOULAALAYD. TENTUNINGIRIUTITNATIVUATUNST @11INYIAERSIAY
wialulag. 12(2) : 82-96

$mil uasASuanads audl AnI3IoULNA uazwITUN Ylaunsal (2562). msAnwn
qw‘éiumsé’u5’@Lau‘lsziﬁuaawqaz‘mLaau,azLLaaWﬁnQIﬂe‘z‘jma%aammiﬁuﬁ'ﬁu
3LNaTEUINNE WMTAANYS. 2. TNy, ALy, Tdenafunseiesh. 5(1)
73-87.

YR Yderen Sedl WA IRl warnsnua a1dies. (2562). A1SANYINISHAY
auAnd Wi dedounsusssuvfdmiviavnayusunaddounsy.
5A19IINT WRINeSEAASTUeITY. 13(3) : 132-142.

Wipawan Kangchai, Ratsamee Sangsirimongkolying and Pawadee Methacanon.
(2018). Feasibility Study of Margarine Substitute Based on Gelatin-oil
Emulsion Gel. Chiang Mai J. Sci. 45(1) : 505-514.

5.2 6131

5.3 UNAUNIEIVINTG
6. NeAmiiFuRavau
4021201 iadl
4021202 UuRn1siAd
7. Uszaunisal
WAl 2546-U9301 8191585831810 A8 UMINENFETIVAN NITUAT
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HAIUNIIYINTVRI19158UEAMENGAT (10U 13)

1. ¥e-ana g5ty il
2. @YUsEdfausEunvy 3-1202-00267-xx-x
3. AUVUINI9IYINIG HYILAERNI1A58
4. Al Jalsge s wninends U wa. Adu5e
4.1 Usgggyr Vs wiluseynd UMY 2558
Lan ATUATNTILIN
4.2 USgysyrln - . 1l RTINS 2550
ASUASNTILH
4.3 USeyeyes U Al UNINe§e 2545
ATUATNTILIN

5. HAUNINIVING
5.1 91U

Khammee, T., Rujitanapanich, S., Chunhakant, S., Jaratrungtawee, A., & Kuno,
M. (2020). In vitro and in silico evalua tions of chemical constituents
from the rhizomes of Aglaonema simplex ( Blume) Blume as
hyaluronidase inhibitor. Thai Journal of Science and Technology, 9(3),
269-277. doi:10.14456/tjst.2020.17

Khammee, T., Rattanapittayapron, A., Rangjaroen, C., Jaratrungtawee, A., &
Mayuso, K. (2019). Anti-xanthine oxidase activity of flavone analogues
from Dillenia indica L. and in silico study. Rasayan Journal of Chemistry.
12(4). 2273 — 2283. doi:10.31788/rjc.2019.1245412

Khammee, T., Phoonan, W., Ninsuwan, U., Jaratrungtawee, A., & Kuno, M. (2019).
Volatile constituents, in vitro and in silico anti- hyaluronidase activity
of the essential oil from Gardenia carinata Wall. ex Roxb. flowers.
Biointerface Research in Applied Chemistry. 9(6). 4649-4654.
doi:10.33263/briac96.649654

Khammee, T., Jaratrungtawee, A., & Kuno, M. (2018). Gas chromatography-
mass spectrometry analysis, in vitro activities, and in silico molecular
docking of major components of Michelia alba DC essential oil and
scented extracts. Asian Journal of Pharmaceutical and Clinical Research,
11(12), 499-504. doi:10.22159/ajpcr.2018. v11i12.29043

Khammee, T., Jongsu, W., Kuno, M., & Suksamrarn, S. (2018). Allylxanthone
derivatives as xanthine oxidase inhibitors: synthesis, biological
evaluation and molecular docking study. Oriental Journal of Chemistry,
34(1). 38-44. DOI: http://dx.doi.org/10.13005/0jc/340104
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Namdaung, U., Athipornchai, A., Khammee, T., Kuno, M. and Suksamrarn, S.
(2018). 2-Arylbenzofurans from Artocarpus lakoocha and methyl ether

analogs with potent cholinesterase inhibitory activity. European Journal
of Medicinal Chemistry. 143. 1301-1311.
5.2 6131

5.3 UNAIUNINIBINIG
6. eV AISuRnvaU

4021201 A3

4021202 UfuRn1siAd
7. Uszaunisal

WA 2555-U90  919136UsdnanunIvall unInenausvinssunas

W.A. 2550-2551 Coax group corporation ltd. #tnus product application

WA 2545-2546  @weiulaiwul @wmie dnuadl
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HAIUNIIYVINTVRI19158UEAMENGAT (10U 14)

. ?}a-aqa wsaInsvun slaunsal
. @uUszINRUTTIITY 3-1101-01997-xx-x
. AUMUaN9IYING HYILAERNI1A58
A Yoz s wninends U wa. Ad5e
4.1 Gyl ma. WUTIAINTTL  UNINERY 2547
LNYRASAERS
4.2 USgygyns L. Fal UNINERY 2543
\NUASANERS
. HAUNIIYVING
5.1 91438
Klomsakul, p. and Chalopagorn, P., (2019). In vitro antioxidant activity,
inhibitory effect of tyrosinase and DOPA auto-oxidation by Wrightia
religiosa extracts. South African Journal of Botany. 120, 302-308.
5.2 §131
5.3 UNAIUNINIBING
. se3vdisuRaveu
4021201 A
4021202 UfuRn1siAd
. Uszdunisad

WA, 2555-0a30u  919158UsEdanvIvedl uninendes1vignsrunas

WA 2548-2551  919156U52d181971 39 AN UnINENEEIIvANITUAT

WAL 2547-2548  91913ENAIVITUAT AMSUNNYAIEAT UNINEGE
ATUATUNTILIAl USeaullng
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1. de-ana WNANIAVEFU YUNNIUA
2. mudsEinaluszyIvy 3-5499-00101-xx-X
3. ALUUINIIYVING 919158
4. Al JaUsgugn  a@nn wninends U wa. Ad5e
4.1 Ggyglm - m, wAlulag¥inm - uasnsal 2551
UMINGAY
4.2 USgyeyns .. 1l a1 Uy 2545
WITUAT

5. HAUNINIVING
5.1 91U
Khammee, T., Rujitanapanich, S., Chunhakant, S., Jaratrungtawee, A., & Kuno,
M. (2020). In vitro and in silico evalua tions of chemical constituents from
the rhizomes of Aglaonema simplex (Blume) Blume as hyaluronidase

inhibitor. Thai Journal of Science and Technology, 9(3), 269-277.

5.2 7151

5.3 UNAIUNINIBINIG
6. s AisuRnvaU

4021201 A3l

4021202 UfuRnsiall

7. Uszaumisal
we. 2563-U3g0u  nssunisanvineneansiasmalulagnisemis

UMINYINYTNYNNILUAT
wA. 2551-0a30u  e1ansduseiianuniviell auginemansuavinalulad
UNINYAYIVANITLUAS
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a1y o - ana CYIRGIVRE AMA/E1NIVY anrtiu/uminendeiiou | Uil
AT Fen Ot
A
1| wsgwen ifaus i Usa. (nermansnis | aandumalulagwsyaeu | 2552
A1ANSIR15E | 81919) naNIIRNIMTAIAN LU
(nerrmans | . Anerransnis anndumaluladwezasu | 2544
uay 219115) naAIANIMTAIANTEYA
wialulag WU (Anereansuar | andussdgdunsinuy 2538
mMses) | waluladnisenms)
2 | wendnval edegnd | 919158 w.a. (ailnaila) PNANIAMINGIRY 2556
Wl (wilmaila) PN T IN Y 2548
WM. (RTIMNTIY) PN INE Y 2546
3 | wseugm gridng Ky Us.a. (welulad anrvumaluladwszaon | 2560
AENIIRIE | anTaume) NaNIIANITANANTE U
(walulad
asaune) | ma. (N5IAN13 UMM EIRTAN Yl 2546
wialuladansaumne)
.U (Tng1nis | antusudgiunsinuy 2542
ARURADS)
4 wgloans 1Tz 399 Dr. rer. nat. (Natural Johannes Gutenberg | 2551
fN@M513138 | Science) University, Germany
@¥inen) M. @uadl) UMIANYITAVANUATUNS | 2545
M. @inen) UANINYIRBEAIVAIUATUNT | 2542
5 | wwanee Saufivennsal | 919158 Us.0. (@ad) UMTIEdpAaIuAIUNS | 2547
mu. @uad) WANINEIRBUTANR 2540
. (alla nsunng) | wnineduuiing 2537
6 | wenmilan mudszney | 919158 WA (nduiadl WANINLIRIUARE 2557
wagNgNHAL)
.U (1Ad) WIeNduvagnsyuas | 2554
7| unedsi guidum 919158 Us.0. (afluszgnd) anrdumnealulagwszon | 2562
nanAuNmTAIANTEd
W, (afiEundon) aonvuwmaluladwsgasy | 2547
nanAuNmTaIANsEd
WU, (Al aontumaluladnsyasy 2545
NINYINTEITUMFANAY naNANIITAIANTE U
Fandow)
8 | wamann fngsa Ay M.a. (M5IAN3 AN INEIFY 2555
AR5 | Awandon wavveuds
(Gawandon) | Sunse) anrduwmaluladuvs oy | 2548
M. (Aengsy
AauIndeu uavnns UGBV ULAL 2546
AN19)
m.u.Gnendans
Aandow)
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a1y Fo - ana AUNUIMNI AMA/F1U1AYY/ aordw/avdnerdeiiou | Uil
Jvnns Jven w
W.fl
9 | wlanan Ieduasal | g Us.0. (Anermaninis WTIngdeAtuATUNTIlsal | 2559
AENTIA5E | AMIMAZEUAN LUUINTT
@uAnw) | damsaaaiugunin)
Wl @uAnw) WMInedeinunImans 2544
W, (@vAnw) antunvignIzuns 2541
ayUsyayn (Sedmedia) WAINEFLANA 2538
10 | wieigad Insnugdnd | e Us.0. (Anegrmansnis WNIneduAIuATUNTIlsA | 2559
AENTIASE0 | AMIUAZEUAI LUUINTT
@uAnw) | damsaaaiugunin)
AL (@UAnY) PN ING Y 2529
AU eIATeNdUAY 2 | Pamsaluninendy 2526
(@ inegune)
11 | wewde nausegifan | KYae Us.a. A3y Tanauazadd | wminendeysm 2555
Mans138 | Nsfnw)
(@190 mal. (gudne) UATINEITNYATAIENT 2543
Wemans | weu (Msneawae | Iendenenviauivged) | 2533
qunm) HAIATIS)
12 | waamstugen adleu | dvae Us.0. (Anermaninig WTInedertuATUNSIlsal | 2559
AEanII138 | AMIuasauAIn UUINg
@uAnw) | damsauaiuguain)
Wl @vAnw) W InedeinunImans 2548
AiFL.U. (quAnwe) UV YATAIENT 2546
13| wneigrsw aynses | dae Us.o. (nalulad@inm) | uninendeuiing 2556
MEns1A58 | .3 (nermansnis andunalulagwszasy | 2549
Greneans | 819113) A1 LIANNINTAIANTEY
uay w.u. (welulag@inm) | winedeuiing 2546
walulad
N13891M19)
14 | wwamvivg duesd | e wa. Gneneansiay | aniivendededng 2549
Mans1a15e | walulagnisenns)
Grenenans | mu. Gneenansuar | anndwnalulagdsnousea | 2546
uay walulagnisenms) gnnaU
walulad
N1581M19)
15 | weamedns Shugassel | {9 . (Nerransng andunalulagwsyaey | 2547
AENS1A5E | 81919) NANAUNIITANANTEY
Greneans | mu. Gneeansns | uninerdenenisnilng 2543
Az 919%19)
walulad
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4. psAUsENRUNEIRUYsERUNISAlNAsUL (MMSEINeY viZeaviarnn)
msilnUszaumsaiindnduianssuifauddyedisdadosandunslilonia
uAdnAnw il efamnang Anuaunsn wazdeulesnnugdunquignisussynd
venanidudunsiasuailiindnuldsulsraumsninsduisdnnouduianising
FatundngasdsldrmulfinAnwmamadoudeulungalinsraunsaifivdnuazani
Anw
4.1 ynsgrunan1siteuivasuszaunisainiaauny
4.2 9291981
mansfnundl 2 497 4
4.3 M3INIAMALATTINEDY
Julumudeviduuminerdesivdgnszuns 11a2en1sf@neseaveuuiyan

]

USuey1ns wazUeyges (selilad) w.a. 2548

5. daruuaisaiunisilassnunieuise
5.1 ANasuIelngge
lassmsidemeuinnssundnsasidunsaiithfnuadla aunsofigativiesdunels
Frendnnisinemans aaonauaiiedusuuinnssudunaluladndaduel Tandanm
HANAUNIAAUTIVIUN LAsHENNUINTTINYIA
5.2 11ATFIUNANTITEUT
5.2.1 dndnwianansaysannisanug s suni edluuddymldegegndes
N EY
5.2.2 tnfnwanunsadaue uwasiansvaraliegiuiuszuy
5.2.3 Undnwanunsavihauduiinle
5.3 9744781
AaMsAnud 2 vestinmsfnui 4
5.4 1uUNU2EAn
3(3-0-6) wuaein
5.5 NSATEUNIT
fnnstmuadaluanislidusne Savduiinnislidusne sauvalifegng
Tasensladne
5.6 N3zUAUNITUITLIUNE
Usziliunaananuinvthlunisilassudiduiinluayalimuinulageia1sdd
U3nw1 91nANYNA DY LM ALYDITIE91U kaznTiLaue eUszidulaenanesd
J3uinveulsiannit 3 vitu UszneudienssunisgSuiaveundngns 1 vitu uazena1se

Y

Uizfﬁ’mé’ﬂqm 2 U
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NUIAN 4

HANISISEUS NagNsn1Taay wazn1sUssEiuNg

1. MINMUIAMEN YU NIABYRIUNANE

AMANYUTHLAY

NagNsUIaNAINTINVaLUNAN

1 19119A10s WUz uMIee 1uuTRnT sy
RG]

1.1 1 UTANTES JUNTADUN TUNTEUIUNISHAR
WAL AIUAS UTENUAMNN LagNISL LY amn
nan el AU

2. vilanisysannnsanudfugiunisdiu
welulag Tandinm weluladianussadoe
waginaluladnandueisssuyIa a1u150
Usvenaldnius ldegnamunzay nalviifia
wan s dunInngsy

2.1 Wundnnisuagngui A duwus duly
AansuTnssuNans e fneadesiusd
AU AUTARTININ TARUTIIA I WA
NARA U 5ITUY IR BE 19N 199w Tu
YU

3. atunsnasramand uyi g i uutanssy
v I3 1 I~ a '3
as19assregduszuu waziinuselovd

3.1 Hnvinwznadenleslitinnuianuidile
Turan$du 1wy uyvermanilazdanumans
waza130tAYTINTSAUAILS 3N AN
Ipognamunzay

3.2 Wuwmaidansiassitynilaziaus
wwanensuilulaegnsegsasnaassd lag
Adafannugmamguiiifioates uaz
Uszaumsadlun1aufun

4. AAMUSURATOUABAULDY d9A3 TRIUSTTY
LALAILINADY MADAIULTIAUARNARDIT TN

4.1 Anauduiinvousovasulundnfiuay
NUAlFSuNEUMNY @INSaLERIALARLTL
T uIzaufuunuIn T wagaau
SuRaYOU

4.2 dndunisUysuaadinvaniunisal
TAIUSTINBIANTLATITTEIUTTUITIT N LA
agegnAa YAl

5. fuwrdanisidugUsznaunisgsialu
(Startup)

5.1 doaunsnuazignianulraatdu
B Usenaunisssnaluy (Startup) A1u
uﬂ’mﬂﬁmﬁmﬁ’meﬁmﬁyawﬁﬁmmﬁa6’] VYD
NANGAS

5.2 asflufissaiielnnstnsed waziaue
wwamnslunisunladgulaogaineassa
NANGAUAUSAAVDINNRIN A
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2. mswawansseuilundasdunuandndnynaly
2.1 AMUANSITN 3LTIIN
2.1.1 NANSIIYUIATUANSITN F3U5ITU
(1) fAndrdnarudulne aszuindinuaivemues AToUATY YUYY dInY
TUUTTTU Usenemi

v 6 a aa o '
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