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AusEnaunImanAlulagdinim
PLO 4 wansoontansiluinmalulad@inmia danusuinseuanuy v C (U), AF, P 1,2 3,4.1
f9s3eussalluindn lidnaennuidevesu

wuewin 1. C= Cognitive (U = Remembering/understanding , A=Applying /Analyzing, E= Evaluation/Creating) AF= Affective, P = Psychomotor
2. VANENITIUANTTOUL
(1) Mmsadsuianssudenn (2) maduguszneunis (3) aussauziamizsnu (4) aussausuazvinwennsiiousluamssuil 21 Whinwe
(4.1) nMsAM UL IMLarNsWATY (Critical Thinking and Problem Solving) (4.2) 1330813 (Communication) (4.3) 333l (Collaboration)
(4.4) M NARES19ETIA (Creativity) (4.5) anutilawazldvaluladfavia (Digital Literacy)
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'
1

1.4 szyiilanngiTeudas "3 (Know)" uag "nla (Understanding)" vinwe (Skills) # Q’L SUUABIRN wazlanAf (Attitude) 91 Q’L Syufosditna liinua

Y

=] 14
a‘Wﬁﬂ'ﬁLiﬂ‘uiGﬂ&Wﬁ% 1%

q

HAANSNTSISEUTEoEVRINANgAS
(SPLOs)

=

& = o Y nZn n n
Wevniigiseudas "§" waz "wila

(Know)

yinwe (Skills)

wRAR (Attitude)

PLO 1 Uszendld uazidenldiaTosle aunsaling <
mesnunAlulagdinim uaglinszuiuniside
PONLULNWITY TATIzideya oasauinnssy
AaUseiivg nannanuITenlnunM vSeyutuns
[ a
Juduszneunsitanansaunlalymlugusuuag
anulIznaunIs

K1: Nuuasnannsdeannig
wiAlulagTinwaIuR1g

K2: vannisnsldiatesile gunsal
A9 9 amalulagyinin

K3: @8 Laghuanianisunly
ymvesguwu logldnssuiunis
munalulagyinin

Ka: Fumerlunisdsia i
ARLERN WazdANTsTayan1TIdY
K5: N3¥UILNTVNIERA Wiedanis
ToYan15Ide IINNTNAGDINY
wAluladyinm

Ké: 3duAU ATIZY daaTizi
wazafusetoyan1Tidy N3
NAABY LATNITNIYNI
weluladTann dieudledaym
K7: N52UIUNSYIUINITRIAAINS
dionsidemanelulagdanim

K8: N3¥UIUNITORNUUUNITIE LD

S1: MsAuAI AaTzidyn uaz
Uszifiudoya smuuIundanmiile
widaymlagldauinig
wAlulagyanIw

s2: nsldiedasile/software tite
uAtgmmamalulagdanim

S$3: AlUNTIFY uagnsUHURNT
mawaluladdinn

Sa: UsEaiananuInig
wialulaginmeumng o laees
gnAed

s5: nsldfasestiowfioTiaszian
NIPUALUlaBTIN N

s6: nsldansaumneiiedudu
AaTeidoya WeuT18U Wagns
Uaue

ST: AUATIANNSUALAIUATINT
vounAlulag

Al: WiuuddnesnmsiFeudiile
wilvdayymuazimmungiFeu

A2: aszninluaudIAYUeINT
NUTAY
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HAANSNISISEUTEoEVRINANgAS
(SPLOs)

=

& = o Y nZn n n
Wevniigiseudas "§" waz "wila

(Know)

yinwe (Skills)

LnAR (Attitude)

A519A55AUIANTTUNS
wAlulad 3N

PLO 2 WRAILNLWIAR 8187M0R LAYES19E55A
wInnsTuManAlulagdinm lnewauInsEuINnIg
soronNaAIde (el tUsEloviiBayuy danu
WL

K1: asfmnuimanalulagdinim
AU dmsuniTasieuinngsy
WIDNIIADYDALTINVY

K2: anufinantiuasiidedsed
Muads manaluladyinw

K3: N32UUANSHRAILIUIANTIUNIS
WALLlagYININ WaENSTUIUNNT
1591398

Ka: 9558nuUssaiiiendasiu
wAlulagainw

K5: n1staaumalulagansaume
Wionsuauean e lneuay
AYIBINY

Ké: vann1snsldiaiesile gunsal
g 9 mamnaluladTanam e

A5 ETIANANUNIGIVINITNTD
UINNTIU

K7: 308UAU IATIZA FUATIZA
waraiusetayanisIde NS
NAABY LagNsYiNIdemunalulag
T LileadeassAnay

s1: [waluladidviafioassassd
UIRNTTUMTONAUNIGITINITNG
walulaginn

52: nsUSuldNaUITeLile
a519a55AUInNT SN

$3: NSARLTES19ETIA

s4: nsldansaunaiiodudu
AATIEToYa WEUTIEU Wag
Uauenanuaumnalulagyinin
s5: msldgunsaluazinieaiions
wAlulagdinaw

1w

Al: Siviiunsilasuudasludaay

Y

=)
)
)}

A2: asyuintunsiomalulad
ANSAUNA

A3: AsEntnneasTaeussaly
AN
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HAANSNISISEUTEoEVRINANgAS
(SPLOs)

=

& = o Y nZn n n
Wevniigiseudas "§" waz "wila

(Know)

yinwe (Skills)

LnAR (Attitude)

PLO 3 Jivevinanuidefiduniiannuaasig
wazthornuiuUseendldlunsainegsie
winnssu uazwanseandenisiludusznounisms
wialulagyanm

K1: nsldanumealuladaisaumne
dionshuairdeyaianiwilneuas
AN UarNITIATIEIToYA
N9ENA

K2: mmiﬁugmmmmsﬂizﬂau
gsnanIsmnalulagdinim

K3: nsyuiunsdeansuagiinaue
WNUGIND

Kd: A1uAMIntInig
WAlLLABYININ KAENITYTUINTS
NI Tanale

K5: asfmnusmanalulagdinim
PIUAS 9 dmsun1saseuinngsy
N30N1IA0DALTINIYE)

K6: NTzUIUN1SANLTIES19aIIA
manaluladdinin

Si: ms'ﬁ'ammasﬁwLauaLquqiﬁa
$2: MIAATIES19ATIA

s3: nsdudusznaunisms
wAlulagdnw

s4: nsldansaunaiiodudu
TATgndeya Weus1eNU ko
Uauenauaunalulagyinm

-

Al: SwiwiumsiUasundasludeay

Y

=)
)
)}

A2: asyuintunsiomalulad
ANSAUNA

A3: aszutinneassaeussallu
AN

PLO 4 wanseandsnsidudnmaluladfininda o
ANMUSURAYIUIU Tassenussadludondan liAnasn
A0

K1: a5581ussaiigatosiy
wAlulagyInn

K2: Wanen1sidgusnganuide
Tnglsifinaonnuidevestpu
K3: uumsmsufoaiienin
Uapnden1aginIm

S1: Weuseaumsive tagly
ARRENUITEVBILDY

Al: A5EMINDITSUENUTIAUIY
ATN
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NAANT %
n3seus
© o aw YOIIANEAT
NAGWINITITeUVIMANG AT ¥ 4 =
N v Sub - YU
Program Learning Outcomes
Program
(PLOs) .
Learning
Outcomes
(SPLOs)
PLO 1 Uszendld uwazidenldieiostlo gunsalsng 9 - 0224502 NALABYININ LAEIAINTTUNTEUIUNITTINN 3(2-3-4)
namunalulagdinim wagldnssuiunsie (K1+K6+S1+52+54+56+S7+A1)
PONUUUNUITY TaTzvidayn teadauinnssy 0224552 ngnfinug 1 36(0-108-0)
AeUsehivg HAANANUITENAAMNIN NT0LLTUNIT (K1+K2+K3+Ka+K5+K6+KT7+K8+S51+52+53+54+56+S7+A1+A2)
Juguszneunisianunsaudlalymlugusuuas 0224652  FneTNUS 2 15(0-45-0)
danudsznaunis (K1+K2+K3+KA+K5+K6+K7+K8+S51+52+53+54+S6+S7+A1+A2)
0424501 InenseleuidiTeuazysannsmanalulagdinin 1(1-0-2)
(K1+K2+K3+KA+K5+K6+K7+K8+51+52+54+56+ST+A1+A2)
1224502 \nFesiiomanaluladdinm 3(2-3-4)
(K2+K8+S1+52+53+55+56+S7+A1)
1224503  vdolamenauinnssulargInanalulagyann 1(1-0-2)
(K1+K2+K3+KA+K5+K6+K7+52+53+S4+S5+A1+A2)
PLO 2 i kuifin 1emnan wasaseassauinnssy - 0224552  3ngHNUS wuu n 1 36(0-108-0)

ManAlLlagdInn lngimuinssuIunsieyen
HAIE WoltUsylevlieyuuu danu NTewds

(K14+K24+K34+KA+K5+K6+KT7+S1+S52+S3+54+S5+A1+A2+A3)
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NAAWS %
n3seus
v ¢ gy o YDINANGAT
HAAWSNTITeUTVOIaNEAS Y 4 a
Program Learning Outcomes sub - vesn
(PLOs) Program
Learning
Outcomes
(SPLOs)
W) 0224652  ANGINUS WUU N 2 15(0-45-0)
(K1+K2+K3+K4+K5+K6+K7+S51+52+S53+54+S5+A1+A2+A3)
1224503  vidolaniznauinnssukazgsnamalulagyinn 1(1-0-2)
(K1+K2+K3+K4+K5+K6+S51+52+S4+A1+A2)
1224542  duuunamaluladdinin 1 1(0-2-1)
(K14+K2+K3+K4+K5+K6+K7+52+S3+S4+A1+A2)
1224642  dunummamaluladdinin 2 1(0-2-1)
(K1+K2+K3+Ka4+K5+K6+K7+S52+S3+S4+A1+A2+A3)
PLO 3 ns1evinanuidoiiduainannundsing q uay - 0224531  msdugusznaunisgsiawmelulad@anim 2(1-3-2)
11 (K1+K2+K3+K4+K5+K6+S1+52+S3+S4+A1+A2+A3)
2aAnN3uNUszenAldlun1sainegsiauinnssy uag 0424501 Inegnseleuinideuazysannismanalulagdinim 1(1-0-2)
wanseanfenisiduguszneunismamalulad@anim (K1+K2+K3+S1+A1)
1224542  duuumamnaluladdinw 1 1(0-2-1)
(K14+K2+K3+K4+K5+K6+S1+S52+S4+A1+A2)
1224642  dunumnamaluladyinin 2 1(0-2-1)

(K14+K2+K34+KA+K5+K6+S1+S2+SA+A1+A2+A3)
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HAANSNSISEUSVOMENgAS
Program Learning Outcomes
(PLOs)

NAENS%
n3seus
VOIANGAS
Sub -
Program
Learning
Outcomes
(SPLOs)

PLO 4 waniandenisiutinmaluladdininam i
ANMUSURATEUMU H95581UssauludvTn ludnasn
N0

0224502 wAlUlagdINN LagIAINIINATEUIUAITTININ 3(2-3-4)
(K1+K3+51)

0224552  MNg1TINUS 1 36(0-108-0)
(K1+K2+K3+S1+A1)

0224652 ANe NS 2 15(0-45-0)
(K1+K2+K3+S1+A1)

1224503  vdolamesnauinnIsuLazgInanalulagyInmn 1(1-0-2)

(K1+K2+K3+S1)
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HAAWSNTSISBUTEaEVRINANgAS
(SPLOs)

A0TUN1TAIN3ANTEIUNETOUANTTOUS VIR T Y

aneﬁm‘smiqammuz

PLO 1 Uszyndld uazidenldinieaile gunsalin 9
mauwmalulagdinim wazlinszuiunisidy eenwuy
ATy Ansesiteya Wileassuinnsn Assziug
wAnNaNUATETITAaA M videsjutumaiduguszneunis
fannsaudladgmluguvulazanulszneunis

- NM3ANYT wazA U AT aINNSUANYNIAYITDY
funsuszendldauinmanalulagdinin

- A5 Mini project W Uaz L INIglung
Wity tnsenfeannuiniamalulagyinm

- msaouinAuy/aeuinnnauldi

| a v
- LUURNYALNDUIZIIUAIING
- M3AUAT AATIERTeYa NMFINTIENY karnilaue

- MIUsEELLTNEUINY

- HansaeuinAus/InAnaulta

- Ussiuanraniddeianmnsminausluny
UszyaignsvseRiun seldusylevily
yuvy iednnuianiiuiusznouns

PLO 2 WAILLUIAA 189180 LaLas19asIAUIANTTUNI
WALAETINN IAgNRILINTZUIUNISADYDANAIIUINY
Wolduselovilaguuu dau viToidanfiye

- sAuAuMsEsITINsiiedestuisy

- MTUILEUDANUAINLI LAZIIBUAINUNIALN
INYENUS

- MseAUsIwngY

- MsAnwINsEUINNsItemanalulagiinmedradu

szwﬁqmi%"’aL%QU%mmLLaz@mmw N1398NLUUNITIVY

mafusuTindeya affdmsunuide madenldlusunsy

dufaguiitonside

- a'ﬂLa%mm3L%’ﬁ'awﬁm;ﬂumuﬂszsqﬁmmiﬁy’aﬁmﬁ’uma

LAZUIUIYI

- UszliuannnianiideNanusataus by
NuUsEgEIvIMIReRnud vveliusslewily

<

Juguseneums

=

YUYW NTDIUIULERNTL

PLO 3 1ATIEMHANUITLNAUATININUNEINS 9 wazih
perANuTIUszendltlunisasegsiauinngsy uay

= [ £ aa
wanseaniamadugusenaunismanalulagdinm

- MsAvAuNIAIMATAIAgTes UL

- aiqLa%mm5L%"l'ﬁ'amﬂﬁmgﬂmﬁuﬂizsqu%ﬁmsﬁu’ﬁzﬁuma
WATUIWIYRA

- deasumahnaanddsluldussloviuasiiauouwnugsna

v a

- Yszdiunnuasuidenanunsodiausly
NuUsTYIRINIsVseRNun vIeldusylew

aa o

Tuguwy vieduulanidugusenaunis
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HAAWSNTSISBUTEaEVRIANgAS
(SPLOs)

A0TUN1TAINIANTEIUNETOUANTTOUS VIR TEY

aneﬁm‘smiqammuz

- NNSUNAUDANUNINUN LALIILITUAINNINLN
Wetinug wazn1seiuTenay

PLO 4 uwanseannanisidudnmaluladdinnis danu
SuRrauIy Hasserussadlidndn lufnasnauideves
Hou

- AESUNISITSINBUSULAYINUATIEIUTTUIVITNNG
walulagdinw

-Usgiliuannrasnuidenaiuisadnausly
NuUUsEYIITINISVTERNUN vIelduseluvl

<

Tugugu visednwutanndugusznaums

1.7 unun13i3euaanndaaiunadnsn1siseuivesnangns SPLOs

HAANSNTSI38UEaEVRINANgAT (SPLOS)

A599N15158UNSdRU
(Learning Pedagogy)

N133ANINTTUATITEUF

(Learning Activities)

PLO 1 Uszyndld uazidenldinieaile gunsalin 9
mesnunAlulagdinin uagldnszuiunside senuuy
A3y Ainsesideya Wileaiisuinngy Assziug
wanNaNATeATinanm Wiesjutumaiduuszneuns
fanmnsaudladgmlusuvunazanudseneunis

- Mwaidlanisaeu Msdafanssunsiteuinvainvany
g (-] a a 6 a ¥V ¥
PuagiuuIunvasuniiey uazaausrasdn1siseus lagly
wannsinnisiseusiugiseududdy waznisiaw
Vinwen1sseus uANTIYN 21 fall
1) A5Us3878 (lecturing) S1AUNSITADIN WazEDNS
IFHUTHN 9

Y
2) N358UL VUL (cooperative learning)
3) nsisguuuuwitaym (problem solving)
4) NTDIUABUTNNDUTIU TENINTUU LaznadTau
(questioning)
5) M3tsgukuvaiUsenguges (small group

discussion)

6) NMITHURVUNFUAUAU (group investigation)

- uuuilndinuiledieedt wagdszifiununig
wAlulag¥ann

- gamanuAenfunszuaunis uazmsUssendld
manAlulagyInn

- MsapUinANS/aeuinnuau U

- Mevisenw/msdszgndlinnuinanalulad
I

- NN5911 project based %39 problem based
learning wasa1nn1stseu Tnglnanwteyniann
Tandisedeitud wWielvaanlsdnlatymil
Boulostundnmsnsengusuduuuimagnis
uAdeymiang o weunnelam idanininsiei
wazuNUgvnlagdauumvannis uag/mienee))
2E19gNAY
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HAANSNTSI38UTEaEVRINANgAT (SPLOS)

A599n15158UN1SdaU
(Learning Pedagogy)

N133IANANTIUNITITEUS

(Learning Activities)

7) nsiseunuuldlasinsivedugu (project based
learning)

8) m3t3eunuunsldlgwndugu (problem based
learning)

9) st LELeNaNUNTTY (group presentation)

10) nsiseulagldunieudnsagunseunseulusunsy
14 e-learning uazdasiaRfifesng o

11) M3i3euIAIenuLes (self-directed learning) duAu
iildFuseumng

- AN wagAtunsAT 1IN IaAne)
a ' =~ a ~ Y
- 9AUTIUNRUINDLANIUABULIBU

PLO 2 WAILLUIAA 18990 LaLas19a5IAUIANTTUNI
wAlUlad TN IneWRIUINTEUIUNISABYIANAINUINE
dialduselovieyuuy dn vSaiganalyd

- @9ULUU Problem based learning

- Research based learning

- mM3ussene (lecturing) Taufunisidmany wazdenis
SEUIAN 9

- N958ULUUINLe (cooperative learning)

- MITULUUeAUTIUNauEeY (small group discussion)

- MITYURVUNGNGUAU (group investigation)

- mssunuuldlassnsidedugiu (project based
learning)

- mi‘lj%auamamu%ﬁﬂ%u (group presentation)

- M33ouishenues (self-directed learning) Fufuaudl

asunaUnLNe

- m3eAUTENguilauanIUAsS U RNTINYY
nsamanaluladfinmiivainans il
SLAUUAAALALIIENGN LU AxviouAn afusy
nau MsAnunsdiAne a1 ielvdanlsidnla
Hoyvideulosiundnnmavdenguisuiy
wwIngnsueunnedymildsininey
wazhAUemlneBIUUNENNIT way/v3engul
9E19gNADY IngenAumAllANTSaauULUY
Problem based learning (PBL)

- msuAtaniinainnsiide Tneldiasesde
F4 9

- MITEUANUANINUINGITNUS
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HAANSNTSI38UTEaEVRINANgAT (SPLOS)

A599n15158UN1SdaU
(Learning Pedagogy)

N133IANANTIUNITITEUS

(Learning Activities)

PLO 3 ALATI$YNAIUITAUATIDINLUEIAN & Lazil)
peRAuTIUszendldlunisasnegsiauinnTsy uay

= ) ¥ SIS ]
waneanfnsiugusznaunsmanalulagdinim

- MIANYIAUAIUAILAULDY self-directed learning)

duduruildSuteumng

- nsissusuulilasinsideidugiu (project based
learning)

- N9SEULUUEe (cooperative learning)

- MITYURVUNGNGUAU (group investigation)

- MsiSEULUUaAUTIEnaugay (small group discussion)

- mssunuuldlassnsidedugiu (project based
learning)

- msthiaueraumThg (group presentation)

- M33euishenues (self-directed learning) Fufuaudl

lasunaumg

- Y LEUDTIEIUANUNILINETNY
a ' =~ a ~ Y

- 9AUTIUNRUINDLANIUABULIBU

- I 915MAINTTUMIVINIG

PLO 4 wanandenisiutinmaluladyinings fdany
SuRmrauIy Hasserussadludnadn lufnasnauide
VBIHDY

- THwmatinn1sdaau N15INNANTTUNNSISBUSANAINae

Y

o w

Ingldnannisdanisiseuinugiseuiudfy way

o
1%

miﬁwmﬁﬂwmiﬁﬂuﬂuﬂmiwﬁ 21 fiail
1) M3UT9878 (lecturing) Taufun1sidmeany wazde
NSFEUIAN 9

2) N95UULUUIL (cooperative learning)

3) nsisgukuuwntaym (problem solving)

4) mspumeUeewIeY sywinateu uasvdauSeu
(questioning)

5) M3SeukuveiUTMEnguges (small group

- Anw wagAdunsuAUgrnannsalanm
- afUTenguIeLanUfs S yu3
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HAANSNTSI38UTEaEVRINANgAT (SPLOS)

A599n15158UN1SdaU
(Learning Pedagogy)

N133IANANTIUNITITEUS

(Learning Activities)

discussion)

6) NMIHTHURVUNFUAUAU (group investigation)

7) m3seunuuldlasensidedugiu (project based
learning)

8) nsiseukuunskilgnudugiu (problem based
learning)

9) MsthEvoRaUMTTY (group presentation)

10) nsiseulagldunizeudnsazurseunseulusunsy
4 e-learning wazdesia@iiiusa 1

11) M3iguimenuLed (self-directed learning) Uy
nuiilgsuneuning
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1.8 ﬂ’J'lum@lvi"ﬁ'was‘iNaé’Wﬁ‘n']iL%EluijLuaﬁuUn’ﬁﬁﬂw’l (Year Learning Outcomes:

YLOs)
& oy =
YUUY INYALLDYA
1 1. finuimesnumalulag@inimenusing q Asndusennufnaseassalunisaing

winnssu Assging vionanunsiving euitiymvesuruidmwanszudeuan
soiasugia dann viedundesls

2. @UNT0ATIN IO HANUNIIVINTOENETRNG
3. TuuAntunsvihgshiamenalulagdinin

2 au13athaNg NsEUuMsinidy lnAansvigsiamanaluladinm uagvinue
UfURnumaluladdinn asraduuinnssy FUsshvg nanunisdnnis wioduy
AUsENOUNSNIANUINegsAamaAlulagdInn e Tayvnvesyusunazany

Usznaunsha

2. waunsWaIL/JSulse

LHUATTNRILN/UABULU A

nagns

3

NANFIW/AU Y

1. YSudmangmsnna
WVNIUFTR Afvualag
ANIENTTUNITNTRAUAN
(USuugswanans vn 5 Yidu
RIENGE)

2

1. Wauvangasiaeditugiuain
N39UL1MIFIU TQF

2. Aneunsuseilunangnswazyin
mMsUfulsseduasiaye

3. AARNNUATUAINTIYBIBIRAIINS
T3

1. enansUTuUTImvangns

2. sheuNanisuseLiiuy
NANgNS

3. v luvdngnsfiusulse
TgenndaeiuAIINNINL
Y9404AAINS IWININ

2. YSuusmengnstv
F0AAABINUAIINAIINUINIS
wAlulad AUABINITIBY
f9P3 uAEANABINTTVRE LY
Upain

1. AnsuAnunIuTIManalulag
LATAIUABINTVDIHIAY

2. AannunavesnUianelaveld
Upuaie

1. s1eauNanuianelaves
Alidnudinvemiieny aeAns
F9 9

2. anufisnelavestuding
UsEnauninddasy

3. WAWIUAAINTIY
NN3L3EUNTARUNTINEUAY
NsUSNTIvINstvdaug
ansaunloladseula

1. aduauuyuAaINIn
nsiseunsaeuliyineuIdenaznig
Uinsinmaienityvilviguu
wagsnilenuasrnsneuenlaagial
Uszansnmuazuszansua

1. YSuaunuldsuazuInig
N sieansdlunangns

2. PIUlATINTITLLAY
U3nsivimsfisuiiofuesdns
AYUDN

4. szuuuaznalnnsUseiu
AN N1FINNITTEUNS
douitugisou [Wudty

1. MNSgINANUazdenT I8N
neun1silaaeuluwiniAnIsAnK
2. duasuvinwensiseusiunuLes
wag Uszaun1sainadvndnann
e INRURRENIGT
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3. ¥ANgAITULAZENTEE T
3.1 ¥aNgns
3.1.1 IUIUNUEAATINNADANANEAT

WAL N LU N1 laitlaenin
WAL N LUU N2 laitlaenin

3.1.2 laseadravdngns

WU N LUU Nl

RUININYITNUS lailaenin
WY N WUU N2
NUIAIYLN laitaenin
Fv1UsAU
Juden laiaenin
MUIAINGITNUS laitlaenin

3.1.3 5183y lunangns

0224552

0424501

1224542

1224642

0224502

0224531

1224502

1224503

WA N WUU N1

RUININGINUS

WYIINUS 1

Thesis 1

WY N WUU N2

RUINAYILON lidaanin
Fv1U9AU

WesldguTsidenazysannsmamalulagdinm

Research Methodology and Integration in Biotechnology

dunumamalulagdinw 1

Seminar in Biotechnology 1

dunumamaluladdinin 2

Seminar in Biotechnology 2

Tuga 1 MsBudugsiamaluladfnim 9 winedin

WMALULAETININ LALIAINTTUATEUIUNITTINN

Biotechnology and Bioprocess Engineering

nsUsEnauMsgInamAlulagyInn

Entrepreneurship in Biotechnology

w3asdlomanaluladdinm

Instruments of Biotechnology

Mtz uinnssukargInamalulagyinm

Selected Topics in Innovation and Business in Biotechnology

um.2 TSU 27

36

36

36

21
12

15

36

21
12

UUILAR
PUILAR
PUILAR
UUILAR
PUILAR

UILAR
PUIYNA

“ulena
36(0-108-0)

“uenn
“uenn
1(1-0-2)

1(0-2-1)

1(0-2-1)

3(2-3-4)

2(1-3-2)

3(2-3-4)

1(1-0-2)



0224511

0224512
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1224521

1224522

1224523
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weluladthnndanadondugs
Advanced Environmental Biotechnology
wedluestoaaulaantimna
Biodegradable Polymer from Biomass
nIMAaLazUNUnaNIA8TI5
Biodegradation and Bioremediation
weluladThnmgaanunasudugs
Advanced Industrial Biotechnology
Transaumedugs
Advanced Bioinformatics
fugrmansAunIsiuge
Advanced Microbial Genetics

welulagwad uainaagadn
Microbial Fuel Cell Technology

WAULAE TN NANBNITUIUAFILINADULALNAANS I

Biotechnology for Bioremediation and Energy Production

NgUIYTINALULAETININBMITUALRAFINNTTUNTAT
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Biotechnology for Medicinal Plants Research and Drug Development
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Animal Cell Culture Basic and Applications
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Advanced Plant Biotechnology
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Molecular Biology for Post - Harvest Technology
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Protein Technology and Engineering
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Creative Thinking and Innovation in Biotechnology
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Intellectual Properties in Biotechnology Innovation
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Management For Entrepreneurship in Biotechnology

NUININNUS
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Thesis 2
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0424501 mesuidguisideuazysansmanalulagdinin 1(1-0-2)
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3.1.5 A195UYI183U
0224502 WALUTABYININ HALIAINTTUNTZTUIUNITVANIN 3(2-3-4)

Biotechnology and Bioprocess Engineering

fugrumameluladfinm aisinerndunisduas Tueidugaduaunuedfuuas
nalnnisaauaueie 9 walulad@inimdwedon waluladdanimemisuazioulss]
wealulagdinimluana walulagdinmngdsnu walulag¥inmiy  walulagdinindnd
waluladnmmnedssdarith vdniiugumadmnssunszuaunsanw msufoRnnsd
A0nANDY

Fundamental biotechnology; advanced microbial physiology; advanced
biochemistry focusing on metabolism and controlling mechanisms; environmental
biotechnology; food biotechnology and enzyme; molecular biotechnology; energy
biotechnology; plant biotechnology; animal biotechnology; aquaculture biotechnology;
fundamental bioprocess engineering; related laboratory
0224511 wialulagdanwdeuwandautuge 3(2-3-4)

Advanced Environmental Biotechnology

nsUszgnsinamalulad@inwivivaiounlddnudnaine1vesqdunidly
anmwndeniivainuats nszuINNeTanImvesasediiewiu ldlunisianisvesans
uafivlunrgramnssumainwns MseyindaunndounasiufvRnisiaonados

Application of the latest biotechnology for investigating microbial ecology in
various environments; bio-processes of chemicals for applying in industrial and
agricultural pollutant management; environmental conservation; related laboratory
0224512 wadwastaaaataliandauda 3(3-0-6)

Biodegradable Polymer from Biomass

vilovaanedueisosameliifenlingaamnssy Inmsdunsed lassadauay
TMhaeilasasne MmegeunuaniRinmenkazell walulagnisndanediuesee
aanolaanndina msuasnandudiannedmestesaaisla nIzUIUNTLRYAAIIYINOANDT

Types of biodegradable polymer popularly used in industrial; synthesis
pathway; structure and analytical method; physical and chemical properties testing;
technology for biodegradable polymer production from biomass; production of
biodegradable polymer and biodegradation process of polymers
0224513 A13AIIAKASUIUNANIIA8TITD 3(2-3-4)

Biodegradation and Bioremediation

NaNNISY08aa18TaNTININUALAITHUATIE ifgosaatsenludsindoudie
nanNN1IMALTATDINTEUIUNTUITRTININ N1sAnmuLasUTzliulssdnsnnaasnistsdaisy
nMsUfURMsTidenndos

Principles of degradation of biological and synthetic pollutants in environment
using various bioremediation techniques; monitoring and evaluating degradation

efficiency; related laboratory
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0224514 wealulaBTanwgnsunssutuge 3(2-3-4)

Advanced Industrial Biotechnology

walulaBTanmdugdlugmamnssy meluladnszuiumsndn dnenmusanada
sl 9 mswnalulagdinin n15USuUTInsEUINNISVeRRAIMNTTH N15UTELTUYaAINIY
ATYFANANTYDINTTUIUNNTINN MFIATIERUTouToudununEn fust nsUTRN5T
GRILLRN

Advance biotechnology in industrial; fermentation technology; potential of
new techniques in biotechnology; process improvement in industry; economics
evaluation of bioprocess; production cost comparison; related laboratory
0224515 FrasauimATUgS 3(2-3-4)

Advanced Bioinformatics

mMsdudulazideyaasiugnssunazlusiuanadetsdumesidndoulosaq
poufimed msdafudeya mIndunses msdnszuu mswSeuiiioy Mgy wazuda
nadaya nsdniagutoyalunsiessa UL UAULALD U LATDISOUE NMTIATIZREIAY
vaansnerdilululusiu nslieseilassadnievedu MyasauruamITIUINSIIATLS N3
Usggndldthansaumemameluladdanm msujiRnisiiaenndes

Searching and importing of genetic and protein information from internet into
personal computer; data collecting, screening, systematization, comparing, analyzing
and interpreting: access of database for DNA and RNA sequencing; analysis of amino
acid sequence in protein; analysis of gene structure; making phylogenetic tree;
application of bioinformatics in biotechnology and related laboratory
0224516 siugAansaAUYISTUGS 3(2-3-4)

Advance Microbial Genetics

NANNITANENOANINUTNITUYDIRAUNTY NTHANIBDNTDITULALNITAIUAN N3
nateRug NsTeNLEN NSHMEY nalnn1sira lugaunsd nsmidunusgulugdunsg
duvslunusuiugimnssy msufiRnsfidenndes

Principles of genetic transformation in microorganisms; expression and
control of genes; mutation; gene repair; mechanisms behind stability; change in
microbial genomes; map of microorganisms genetics; microorganisms in genetic
engineering; related laboratory
0224521 wialulagdnwinan1sideuasianneanivayulnsg 3(2-3-4)

Biotechnology for Medicinal Plants Research and Drug Development

waluladTnmifiensidefivayulng fuansiadl arseangns nsada nisuen
wadaiflilumsTinnzosdlsenoumaaivesansatinaniiy namsdeseneiug n1sudn
asifinan Fupou wazannssuNsiRLNeayulng nMsUfiRnisiaennded
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Biotechnology for medicinal plants research ; chemical characteristics ;
bioactive compounds; extraction; isolation; techniques for phytochemical analysis;
cultivation; breeding; productions of valuable chemicals; procedures and standard for
herbal medicine development; related laboratory
0224522 MswnzRBLeRsEnTiug Az sUsEnd 3(2-3-4)

Animal Cell Culture Basic and Applications

ﬂyugmmsmimwL?:ENLGUaéLLazLﬂfaLﬁ'a AUUABAAYNIITININLAZITETITY
wdesflouargunanl wadimzdeindniulane 4 uasadiuead nsnzidsagaduuy 3
1R Mavszgndld meATeivuatouasuTanssuiumamesiisneaduanidedednd msufoa
nsfidenndas

Fundamental of cell and tissue culture; biosafety and ethics, instrument and
equipment; cell culture from various animals and stem cell; 3 dimensional culture
system; applications; modern research and innovation in animal cell and tissue culture;
related laboratory
0224531 n15UsENRUNSIINAMALULAEYININ 2(1-3-2)

Entrepreneurship in Biotechnology

LUl duLasUseinnveegsnamnalulagydanin n1sYLRUNagNS wWHUTIA9
weluladdinm nsdlfnuiAsadestunsdudunisgsiameluladdinim AnufdRviuau
Usznaumsginamalulagyinin uagnisiaue

Trends and type of biotechnological business; biotechnological business
strategies and plan; case studies connecting to biotechnological business; workshop for
biotechnological business plan and presentation
0224532 n1sARds1sasIALAaZLIRNssUNIamATUladdanw 2(2-0-4)

Creative Thinking and Innovation in Biotechnology

VANNNS kufnkarnIzUIUNTAnGEiassAnemalulag®inin msuaandeya
warAus Msliwana  n1sdndula wmatansAngEs1eassa n1sUsEenAnIsAnNI
wialulagdinw amsunsundeym

Principles, concepts and process of creative thinking in biotechnology data
and knowledge seeking, reasoning, decision making, techniques of creative thinking,
application of biotechnology for problem solving
0224533 n3wdauN1 gy rneudnnssumalulagyinin 2(2-0-4)

Intellectual Properties in Biotechnology Innovation

Ussnvvesuduiidedns devuleialulunisléunddns snvazvesnuiilasunns
Auases nuitliildzumnuduases iwesusuiiavans avsvesinuansdvisvesnssdviuay
nsazfindniuasdosniiuvesnisasidndudns nQuaeANEUns Uselanuesdniing e
ya3uAnsinsld eudniung nsavlindniunsuareudnitng nguusLATovMINENINITAN
USLNVIT0ASBMINENITAN
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Types of works entitle to copyright; general conditions for copyright
acquisition; characteristics of protected works; unprotected works; copyright owners;
richt of performers; rights of copyright holders; copyright violation and exceptions of
violation offense; patent law; types of patent; works entitled to patent acquisition; sub
patent; patent and sub patent violation; trademark law; types of trademarks
0224534 MsIANTSEMTURUTENRUNITTIRANImAlulagdIn W 3(2-3-4)

Management for Entrepreneurship in Biotechnology

ﬂ’]ima’m@ﬂéj‘ﬂi%ﬂ@‘umi MSIANTTNTAAN NTBBAKUUFIND NFIANNTTIND nATiA
33013 waznagniaiigshalminanaluladdanin ensenseiunisdnnisgsialid
ALENTalUNSWITY WinnssukasnITemanalulagyanmgnsAan g MUy
lassnsgsiamawmalulagdinnluiuweia wiswgenans uasngmang

Entreprenurial marketing; marketing management; business design; business
management; new biotechnology business development techniques and strategies for
enhancing competitiveness of businesses; innovation and research commercialization
research biotechnology; evaluation of technological, financial, and legal business
project
0224552 3NgtWus 1 36(0-108-0)

Thesis 1

nsfnwAsafudammeiumalulad@inm msfumesdainuilye 4 uaziiien
] waznann1sunlglunisuidem nsiaunlasssIIneinug nsaaulasesadnetdnus
warn1sViNMTenaumaluladdinn ns@euinendnus nsaoutesiuine inus nsideu
N uRRuasaAfnsiluIsasseRuuIAnSdsiasinn sivnsATimsenand
ndunseazthlauerefiUsz g TN IsERUULNI AT ENUNTUsERn anegldnsmiugua
éjmmmLLazﬂmmwiﬂmmzﬂﬁumiﬁﬂ%ﬂm

Study on biotechnology issues; finding new knowledge and applying theories
and principles to solve problems; proposal development; thesis proposal examination;
conducting research in biotechnology; writing thesis; thesis defence examination; writing
the manuscript for publication in international journal or peer-review journal; giving
presentation in international conference with languages and quality control under
supervision of advisory committees
0224652 INYITWUT 2 15(0-45-0)

Thesis 2

NINAILILATITININGITNUS @aUlATIT9INEIINUS A1TAUATILaYINITENI9AY
welladTanin nadenineriinus nsaeudesiuivendnud nsileunanuifinifianse
AfsflunsasseiunAviedsfanininnmsisigvsnandndunsesuazinauoseissy
InssedunAfdnenunsszygy aneldnsdiduguasiuniviuazquninlag
ALENTIUNIFTUI N
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Proposal development; thesis proposal examination, searching and conducting
research in biotechnology; writing thesis; thesis defence examination; writing manuscript
for publication in nation journal or peereview journal; and giving presentation on nation
conference with languages and quality control under supervision of advisory committees
0424501 Ine1seileulniduazysuINIsmamalulagyanin 1(1-0-2)

Research Methodology and Integration in Biotechnology

Basvihidemanaluladfinmediaduszuy Hensidedainanazamnin
N1sAAsIsRkas Aty NTaUALAR AIKUT LarauuRgIuNITITe N1500NLUUNITIVY
mMafiususmdeya adfdmivauide nmsdenlilusunsudniaguiileniside msiinsies
Toua NMIVLWALATIUAZIIBUNITIFYE NMTUNAUINANUNIIYVING NITTEUUNAIININ
WAY ATUFTIURALATIYIUTIUUNITY N1sysanNITesdauImManaluladdiningyusu

Systematically ~ conducting research in  qualitative and  quantitative
biotechnological researches; problem analysis and selection; conceptual framework,
variables, and hypothesis; research design, data collection; statistics and statistical package
applications for research; selection of statistic data analysis; writing research proposal and
report; research presentation and publication; ethics and code of conduct, Integration of
biotechnology knowledge for locality
0424521 walulaBTanmvasivduge 3(2-3-4)

Advanced Plant Biotechnology

ANUAIATY wazn1IAIUANmALLLaEYINTNYDINY nMssasiiode GREVIGIRE
Mnmaidsseadiiv Taluanavesiia n1sUFulgeiug mieRugnssufic msiluuszgnddny
NISNAATY ATUAVNINVDINYBELATENT KATAUNGNIUNALNUIINTINIA  |AZNITIANITT
Widlvd nIUfiRnsfiaenados

Importance and regulation of plant biotechnology; plant tissue culture,
secondary products from plant cell culture; molecular biology of plants; plant genetic
engineering; plant functional genomics; applications of plant biotechnology for plant
production, human and animal health and renewable energy from biomass and
commercial management and related laboratory
0424522 Famenseauluanamamaluladvdanisiiuifen 3(2-3-4)

Molecular Biology for Post - Harvest Technology

24

aufvi s Anesedulianaiielduiulsunaluladndafuifendn wald
uaglimenliisedu nsdszgndinadianisifiuuiinafidue @ derd) movilusiuliuians
waznIsauEU ﬂ’]iﬂ?‘UﬂllmiLLﬁmEJ@ﬂGUEJ\‘iguLﬁ@%ﬂiﬁ’]@mﬂ’w\mﬁﬂmﬂﬁuL?]I‘EJ’J miﬂﬁi‘]’amiﬁ'
GRELEEIN

Advance in molecular biology for post-harvest technology of vegetables, fruits
and ornamental plant; application of polymerase chain reaction (PCR); protein purification;
gene transformation; control of gene expression techniques for stabilizing post-harvest

quality; related laboratory
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0424523 walulaBTanmniamzidesdnfinduge 3(2-3-4)
Advanced Aquaculture Biotechnology
vdnmauazmUszgndliimeluladTinmiugdunisndn nmseyuta mades msdans

Qmmwﬁw Humlumsmnzidedniheinme sauvwumemsidmeluladdanmioanyeay

dedansuarimuszuunmsmsissdnii uAtedidedemasnsdfinm nsufiinisd

GRIELELN
Principles and applications of biotechnology in breeding, hatching, husbandry,

culturing, water quality management and problems involving shore-mariculture, including

the use of appropriate biotechnology for managing and developing shore-mariculture
system, related researches and case studies; related laboratory

1224502 \p3asfiontamaluladdanm 3(2-3-4)
Instruments of Biotechnology
vanmsuazimaiamslinngiastiluanaludinunmuaz Ui lngldieseilo

gunsaiAg q mameluladinmsuduedosdedu q Mualy warilufiRnsfidenndes
Principle and techniques of bio-molecular analysis in quality and quantity by

the recent biotechnological equipment and other modern instruments; related
laboratory

1224503 Wadalanizneuinnssuuazgsnamalulagdinin 1(1-0-2)
Selected Topics in Innovation and Business in Biotechnology
AngrnismsuianssumeluladFrnndidunulnduaziraulaluiagduidu

Uselo v iegnanvnsuuwas danalyg
Recent innovative and interesting knowledge in biotechnology contributed to

industry and commerce

1224511 welulafigadifomasqain 3(2-3-4)
Microbial Fuel Cell Technology
nsruIuNNandLanaseulaegduvisd wannisaneloudidnnsou naNNTYILYEN

wadlifindeugdunsd slauavdnvaefilruvaigdunsd sukuuvesgadliiingasuy

9dun3d Yadeiifinadonsviheveseadiiiimdsnugdunid msuszendeadliimdanu
duvsdmiundanumadenuazmsthdaansisludsnnden waeiufoRnisiaonados
Electron generation by microorganisms; principle of electron transportation;
principle of microbial fuel cell; types and special characteristics of microorganisms;
microbial fuel cell state of art; factors affecting on microbial fuel cell performance;
application of microbial fuel cell for alternative energy and environmental

bioremediation; related laboratory
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1224512 walulagdanmiienisintadeuindou uazndandanu 3(2-3-4)
Biotechnology for Bioremediation and Energy Production

NanNAS WAtATEINTEUIUNISUITATININ NISARAIULazUsEIUUTE NS INV4
U uazvdnms Uszamvesdsnuguuuudng 9 Aldainnisidnveademanisinunsdng
Brsmatam msufiRnsiaenndes

Principles and techniques of bioremediation; monitoring and evaluating

degradation efficiency and principles of various types of energy from agricultural waste;
related laboratory
1224521 ﬁ’ﬁa%@quqﬂamn‘ssumsmwm 3(3-0-6)

Advanced Topics in Agriculture

Msussesia/mionseduneluridefimsiifeadostuesdaiuilug q vie
AUNTINTINAUGAAMNTTUNTINEAT

Discussion and/or lectures on special aspects or advanced topics of current
interest in agriculture
1224522 wialulagoulwysl 3(2-3-4)

Enzyme Technology

vilnvaseulesifidfy auaudAnazsarnamansvosoulesl msswunvinves
woulesl n1swdn nsade nsuen waznisineuledliuiavs wuledndgy nmsuszgndld
wulwsflugnavnssy msuftRnisiaonades

Types of important enzyme; characteristics and kinetic properties of enzyme;
classification of enzyme; production, isolation and purification of enzyme; enzyme
immobilization and industrial applications of enzyme; related laboratory
1224523 n15MUsElETUANTEALABNERINYAFINNTTUNYAT 3(2-3-4)

Agro-Industry Waste Utilization

uwvaa wiln LavauanvurveiagmuraoanNnszuINnsulsIUlulsaugRamnT Iy
NWAT NMIIANTIaRAwEowazNsITUsEle N TanrunaslulsauenamnIsunYnsEIa o
nMsUfURMITidenndes

Sources, types and characteristics of waste from agro-industry processes;
waste management and utilization of waste in agro-industry factories; related laboratory
1224524 wialulaguaziaanssuvaslusau 3(3-0-6)

Protein Technology and Engineering

yiauagntinfivedusiu aAruduiussenindaseadmaadifvandinisnienin
yealusiiu wadamsdiaiidmiveioalusiuliuiand nmsimaegimdianaldsiu ns
sonuulilaasundaslassainsveslsiu nsdsuudaslsiumnendnmsmaiusicmnss
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Types and roles of proteins; relationships between chemical structures and
physical properties of proteins; biochemical techniques for protein purifications; protein
determination; designing structural modifications of proteins, genetic engineering for
protein modifications
1224542 duuummamalulagyaniw 1 1(0-2-1)

Seminar in Biotechnology 1

funndoyauazaruinniindsnsluameluladfinm ased 1 wieurids
enuatuanysel

The first presentation of advanced novel biotechnology and report submission
1224642 duuumamalulagdanin 2 1(0-2-1)

Seminar in Biotechnology 2

fumundeyauazanudmuihmndsnisluarimeluladfinm afsdl 2 fideades
fuhdeimeniinug nieuvidseuatiuauysal

The second presentation of advanced novel biotechnology related to thesis

topic and report submission
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antimicrobial activities of fungi derived from Nymphaea lotus and Nymphaea

stellata,” Mycoscience. 59: 415-423.
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SEdUMRLININESETIN B0 A%t 29 Usysndl 2562, 1166 — 1172, 9-10 ngwA1AY
2562 M UNINYNRBTINT
2. 'U‘VIm’l&ﬂ,‘u‘ﬁﬂizﬂgﬁ‘mmiizﬁummma (International Conference)

Thuanthong, A., Panyo, J. and Klomklao, S. (2020). “Antioxidative phenolic compounds
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“Potential of antimicrobial topical gel with synthesized biogenic silver
nanoparticle using Rhodomyrtus tomentosa leaf extract and silk sericin,”.
Biotechnology Letters. 42, 1-12.
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(2020). “In vivo safety assessment of rhodomyrtone, a potent compound, from
Rhodomyrtus tomentosa leaf extract,” Toxicology Reports. 7, 919-924.
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Singh, S., Nwabor, O.F., Ontong, J.C. and Voravuthikunchai, S.P. (2020). “Characterization

and assessment of compression and compactibility of novel spray-dried, co-

processed bio-based polymer,” Journal of Drug Delivery Science and

Technology. 56, 101526.

Ontong, J.C,, Paosen, S., Shankar, S. and Voravuthikunchai, S.P. (2019). “Eco-friendly
synthesis of plant-mediated silver nanoparticles using Senna alata bark extract
and its antimicrobial mechanism through enhancement of bacterial membrane
degradation,” Journal of Microbiological Methods. 165, 105692.

Chorachoo, J., Lambert, S., Furnholm, T., Roberts, L., Reingold, L., Auepemkiate, S.,
Voravuthikunchai, S.P. and Johnston, A. (2018). “The small molecule

rhodomyrtone suppresses TNF-OL and IL-17A-induced keratinocyte inflammatory
responses: A potential new therapeutic for psoriasis,” PloS One. 13(10),
e0205340.
2. ‘U‘VIﬂ’3’1ﬂuﬁﬂsz‘tgm%‘zﬂmsszﬁumqua (International Conference)

Siriyong, T., Chorachoo, J., Paosen, S., Leejae, S. and Voravuthikhunchai, S.P. (2018).
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uma.2 TSU 93

22. 913138 A3.§Y11@ WUWA7

Uszdanisinen

U5.0. (ayitugmansiasiugimnssumans) uvinedeuiing, 2553

w4, (malulaginimnens) uninerdeinuasmans, 2548

WU (NYATAERS) UNINSNTUNEATAIERS, 2544

NASIUNIGIYINTG
1. U‘Vlm'lﬂuﬁll‘szﬂgm:ﬁmna (National Conference)

NuATUNS 39193 o3nuded Aduvuwt warayna vuum. (2562). MsAnwITuALey
(badh2) Tudntusiudiosneld. lu senunmsUsseinnstmmanats aeuen
ngfusen waznald Uszdnl 2562, (wih 324 - 334). Juil 26 nuAWUS - 1 Suay
2562 4 WYL N15I0W et Saesn dunedniiu Ymiavays. nerideuasinu

112 NTUAITT.
2. 119813538AVUIUIYIA (International Journal)

Whankaew, S., Kaewmanee, S., Ruttajorn, K., & Phongdara, A. (2020). Indel marker
analysis of putative stress-related genes reveals genetic diversity and
differentiation of rice landraces in peninsular Thailand. Physiology and molecular
biology of plants. 26(6), 1237-1247.

Whankaew, S., Ruttajorn, K., Madsen, C., Asp, T., Xu, L., Nakkaew, A. & Phongdara, A.*.
(2019). Molecular cloning of an EgHd3a-like and alternatively spliced transcripts

in the oil palm (Elaeis guineensis). Songklanakarin Journal of Science and

Technology. 41(2), 332-340.

Do,

23. 919138 A5.3uNAD BYULANS

UsziAn1sAne

U5.0. (38%7Ine1) umInerduaswaiuasuns, 2559

WAL (R@TIINYT) IINTAUNINES, 2554

MU, (@1N81) MHesAReUURU 2) UrnINe1aeuRng, 2550

NAIUNIIBINTT
1. 2M381952AVUIUIYIR (International Journal)

Chanasit, W., Gonzaga, Z.J. and Rehm, B.H. (2020). Analysis of the alginate O-
acetylation machinery in Pseudomonas aeruginosa. Appl. Microbiol. Biotechnol.
104: 2179 - 2191.
2. 'U‘Vlﬂ'J'1uiuﬁﬂ5:,'°lgu3°zjﬂmsizﬁumuwﬁa (International Conference)

Chanasit, W. (2020). Bacterial screening and production of poly- 3- hydroxybutyrate
(PHB) from sugarcane juice by-product from sugar production process. In: M
Phayao Research Conference, (23rd— 24th Jan 2020, Phayao University, Phayao,
Thailand), pp 788-797




uma.2 TSU 94
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)
/ ORANDUM OF UNDERSTANDING ON STUDENT EXCHANGE
2}’ BETWEEN

FACULTY OF SCIENCE, THAKSIN UNIVERSITY

AND
GRADUATE SCHOOL OF CHEMICAL SCIENCES AND ENGINEERING,
HOKEKAIDO UNIVERSITY
Under the Acsdemic Exchange Agreoment coacloded on ... betweon the Faculty of

Seinnce, mmummqmmndw&waaum&ummm
Hokkaido University, both vmiversities shall implement the exchangs of students as
followa.

lmmhmmnmxnUuMampmnndunuthemdm
' spemmorandum will be selectsd instially by the boase university, and the host university
will make the final admission decigion in éach case.  Applicntions sach year must meet
the deadhines designated by each university,

2 Bach university will enroll no moee than b students from the cther each year: however,
this number can be increased for 4 specdfied year with prior and mutunl approval of heth

universities,

3. The period of enroliment of the students ut the best universaty will not in principle
exceed one yesr.

4. The host unversity will waive foes for eatrance exnminatsons, admiasion, and tuition

6, Travel expenses, cost of living o other pecessary expenses incwrred by the stedents will
be the responsibility of the individual students or thotr spomsors.  This does not
preclule the spplication of scholarships from independent institations to such expenses.

6, The field of study for each steadent will be such that the host university cam appoint a
qualified sdvisor and provide approprinte courses of study.

7. In order to carry out study abecad vocceesfully, sach stodent will possess the Jevel of
Language ability requested by the hust enlversity to complete the appropriste curse of
wtody.

8. Partiipoting studests will comtinue as candidatos for degrees at their hame university
and will pot be condidates for degrees at the host university,

9. Each university sgrees to provide to the other documentation of course wark completed
by the students snd appropriate ncademsc mformution on their performance.  Units
pasand st the host university can be sosepted So credit ut the home university,

10, The bost university will assist the students in finding adequate housing on or oear the
campus.

11 To be aligitde to participate in the exchange peogram, students must purchase the
heslth insurance required by the hoet university. The coeta of any bealth Insurance
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ed, as well as any medical expenses not covered by such insurance, will be the
rsonal responsibility of the exchange students,

12. During the period of student’s stay at the host university, both universities will work
cooperatively to ensure the safety of students.

13. Neither university shall discriminate against students on the basis of race, sex, gender,
age, disability, ethnicity, religion, or national origin.

14. In the event of termination of this Memorandum, both universities shall provide all

support services stated ghove for the exchange etudents until the end of their exchange.

Associate Professor Dr.Wichai Chumni
President,

Thaksin University

=
{ < 7
/'y / 5 " Ty~
o/ o “g 7k /_Q,_h_i_ A
/

~ 77
Peotessor /D¢ Tef{u)/a Takchu

Dean
Graduate School of Chemical Sciences and

Engineering, Hokkaido University

Date: O Jaw 2020

Date:
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