nIzNININITANAN Anenmans Adeuazuiansey
Funsrumstwanuifiuseuvdngasiiuad

e ¥uil 20 uns1Aw 2564 uAB.2

AUTENANEGAS 25340201100123

wé’ngmﬁwmmamﬁmﬁm
d1919%1%29N8
nangasusuUSe w.e. 2560

AMMITITIINGT  AZINYIAERNS
URIINYI1QYULSAST


admin
Text Box
กระทรวงการอุดมศึกษา วิทยาศาสตร์  วิจัยและนวัตกรรม 
รับทราบการให้ความเห็นชอบหลักสูตรนี้แล้ว
เมื่อวันที่ 20 มกราคม 2564
ตามรหัสหลักสูตร 25340201100123




GUEVY

vuandl 1 dayanaly

1. sWauariendngns
FoUsnyaywazanuiv
wuen
FrunumhefediSounaenndngns
SULUUYRIANGAS
AOUNTNVBIMANGA TIN5 T OYIR/ A TUYaUNANGN T2
AunForlunsELN AN gRsTAMNLAZINATEIY
o1¥witansnsausznauldndsdnsansinm

W o N oy RN

Fo winana lavUszidtngUssvsu dums
LarAMRAINIIANYIT0401A 5T URRYRUNENENS
10. o ufidanisSounisaey
11. anmunsaineuenyensiaunfisdudeaihufiansan
TunIITNUENEnNS
11.1 @0unN15ain3aNISHAILINILATYENI
11.2 @01UNISalnIonN 1 TiMUINNEIANLAZ TAIUSTTY
12. Wan3znuanTe 11.1 way 11.2 Giaﬂ’ﬁﬁﬁuumé’ﬂqmmazmmLﬁ'm%’aq
AUNUsAIvaIan 1Y
12,1 MINUmaNgns
12.2 auietestuiusiavesanity
13, pnwdiusiundngnsdunaaoulunns/mAividuvesaniiu
wand 2 UyAANIZVIIVIENGAT
1. Yy anuddny wavingUssasAveamndnans
1.1 USveamangns
1.2 anudAyvesmangns
1.3 InguszasAveanans
2. uHusNUTUUe
wAdl 3 sTUUNTIANISANE NMsAiunTs wazlaseadnsvamangns
1. S2UUNITIANISANY)
2. MsAUNTAANgAS
3. ANgRIHALeIATIRHOU
3.1 wangms
3.1.1 uunIein
3.1.2 lpssasavdngns
3.1.3 5183

=

W N NN P 2 ke e B

(o)}

O O O O

12
12
15
15
15
15
16



3.1.4 LNUNISANY
3.1.5 Ae5UNeTIEIN
3.2 T0 ana lavUszdmidasUssney Aumisiasanndivese1anse
3.2.1 91TUHIUNAYRUNANGNS
3.2.2 91039UsEIMENGNT
3.2.3 813158¢a0u
4. asdUszneuifeafulszaunisalniaawiy (nsineu wioaniafne)
5. dermumiefunisiivendnusseiuuSyyes
vuandl 4 nan1si3eud nagnsnisseunaznsUssiiuna
1. mMaimunuanyueivevyadlddn
2. MsimwmanIsFeusluusazau
3. UHUTILERININTE BN URRYE IS NN BuSnTdngns
g3183% (Curriculum Mapping)
wanadl 5 wdninaueilunisussfiunaian
1. ngssleuvisendninaeiiunisiiseauaziuy (1n3n)
2. NIPUIUNINIUADUINATTIUNASUOYSvDITAn
3. nadinsdnsansfinwinundngns
WAl 6 MINAUIANIR1TE
1. mMaeseunsdunsueansdll
2. msimaNuIkasinueliliauanse
3. ﬂwsﬁwuﬁmﬂmmz’?m%wﬁmﬁ'm
wuandl 7 mMusziugunTWrangas
1. mMsfmiuansgu
Ut
Udn
9197139
VANgAs NMILSEUNSEoU NMsUTBliudS ey

AR

AvarfuayumsiFous

7. msimuedaUsnansiiue (Key Performance Indicators)
wuIndl 8 nsUssliunazyiussmsaiiunnsvevangns

1. msussiliudsyanduaveanisdaou

2. msUsziunangasluninsiy

3. MIUSEEIUHANIANTUNUAUNTIUaLLDEANENERT

4. MINUNIUNANTUTEEULAZNUHUUTUUS

25
37
75
75
76
79
82
82

83
84
90

91
91
97

99
99
99

100
100
101
103
105
107
108

110
110
110
110



ANANUIN

lNASULUINEIEY 1 Adaussanaenssumsiaumdngnsiemanstiogin e
nangnsUTUUTe .. 2560

LNENTUUUNINELAY 2 d3UNANTININENANENT

LONFEITUUUNINEGIAY 3 d158URIN1SUSUUTIANERS

LBNESHUUNINELAY 4 ANTIUUTEULTIBULHUNTSANE

LNEITWUUNINGLAY 5 Na911IT87099191585 S URn YR UMINgns/01938Usedmangns
ONENSHUURUIEAY 6 VOUIAUUMINGIADULIFAIT 1108 NIANBITEAUUIYYINT W.A. 2559
PAFITUUUNNNYLAY 7 Program Structure Wag Curriculum Map of Bachelor of Science,
Chemistry (WHUTINS2183183%1) MéNgATIMeIMansTadin avinTrinemdngasusulge

W.A. 2560

LBNETHUUTINEIAY 8 As1alTuliisy (UA.1) 1AsgIuARissRulIyng
auIngmanswazadinmans w.e. 2554 fusgdnlundnansingrmansindin a1v3vgyine
nangnsuTuUse w.e. 2560

LNESWUUVIINELAY 9 asUTenunIznsinuihvesiudinuayauianelavedusznaunis



wé’ngmﬁwmmamﬂ’mﬂm

#1919%71323N87
nangnsusuUse w.A. 2560

YaraUugaufne UINIRLULTAIT
ABIL/NIATY ANEINEIANERNS N1AIYITTINGT

nyan 1. dayanaly

1. Yaniangns
Ay VANgRTINeMansUindin @113 Inen
AYIBINOY Bachelor of Science Program in Biology

2. Yol uazanviivn
Foufiu IenmansUudn @inen)
Bachelor of Science (Biology)
Fotjo WU, @)
B.S. (Biology)
3. 3N
Taidl

L= o/

4. SwrumieiniiSsunasnnangns
4.1 U3y w3nadnnnis Sruulitiesndi 131 wuawhe
4.2 U3y e uun1IniImIeignnig
4.2.1 amveimaastinm 31unulitesnin 143 wiheie

4.2.2 anvwmaluladdiniw uulitesnin 143 wdleis

5. sULUUYBINANgAS
5.1 gUuuy
MANgAsIEAU 2 UStyeyns (mangns 4 U) aunsauunnsgiunaidiseaulSygng
auTIeIeanskazAtinANans w.e. 2554
5.2 anunitld
M3dnnsiseunsaeulunwilng

whasUszneuMsasukazi st duinmuneuaz aensingy



5.3 n135unAnE
Suidnlneuazdanmenandaudnmlng
Julumudeviruusenmavesumine deuss 1mensaneseaulsyng
W.A. 2559 98 6 mMsaeuAnden wiensAndendLluliin WisUseN AT AN IR ULIATS
5.4 anududiafiuaatudu
Jundngasianizuesmnineaeuses
5.5 msliUseysyungansanisinen
TS ayey e sanu 13 LhE?

6. FATUNINVBINENGATUATNITRANTUNDYSIR/ARUYDURENEGNT

fnaderuldlunianisfinwidu Unsdnw 2560
Jundngesusulgsannuangnsivenmanstudia a1u13unTainen wanansuiuuse we. 2555
Az UNAUNTEMANgRTHATNUMLANINS

Tunsussguadedl 5/2560 idotufl 29 funau we. 2560
anIvinseudiAureunangmslunisussa

Tunsussguadeil 772560 wdlotuil 4 nsngieu wa. 2560
anantueusii / wuseundnanslunisusyy

1umsiliz€qm%’jqﬁ 236 (11/2560) Wlofuil 30 NINHIAN W.A. 2560

7. AU FoulUNITNBUNSHANGATAMNTNLAZINATFIY
MANGATTAIUNT DUHEUNT AN INULAZUINTFIUAINNINTFIUA A TZAUUT Y IRT @17
INeAIANSLATAMAAIEARS W.A. 2554 TuUn1sAnNEY 2562

8. 91¥nilanansausznauldndsdnFanisinen
fanfiaunsAnmannnaindaine WesunsAnwudanansaUsznovendnlsvaneyuszian 7
Tgmnuima@ainelagnss uag/M3eT3Ineussend gy
8.1 NI veMIBNUIIYNTLALITENNEUBNTY
8.2 Uningnmans
8.3 UNIATILNAUNN ATIAABY hazAIuANANNNILBIUURNINTINGLaEaTYine
8.4 {n I UAIUANANAINIULTINURAAIMNTTY



9. %E] 18vUTI1AIUATUTZVIVUAILALUY LLazqm’gﬁﬁmiﬁnm‘ummmiﬁﬁ%’uﬁﬂ%ﬂ‘lﬂé’ﬂgm
AN
r 40— ymana ﬁ‘h:mﬂa qaiq@ S é’u%amiﬁjm st ?Jﬁzi'n‘%ﬁ] (wu./é’ﬂmﬁ/ﬂn?sinm)
: NN93VINTT nsAnEn naaty nsANE . Wala
Uaguu o &
néangnsil
1 |uwesdad veudund | fiemansnnnsd | Usa. | 33Imen WINeRELng e 2550 8 10
3309900309938 WA | Wugmans I IFNYNTANENT ng 2537
WU | TIIen IS YATANENT ng 2533
2 |wefeddnd wwsd 913138 wa. | e uInedesgel ng 2558 8 10
1609900028476 WA | e uInedesgel ng 2554
WU | 3TN wInendegeslul e 2551
3 | wsusdnual Bumszga 919756 Ui, | wnsdednith | aninendenemseans vy 2557 8 10
3659900659936 WAL | e wInendegeslu e 2543
WU | TIINen UNINYNTHULTARS e 2538
4 | usunsaw lafiu 919159 Ph.D. Physiology and Case Western Reserve USA 2557 8 10
3580400038188 Biophysics University
wma. | T UGN ing e 2547
WU | 3 InedeLTely ng 2543
5 | uwanaild dsssula 913138 WA, | INYIEERSTINN | UNTINENFBULIAIT ng 2551 8 10
3529900070496 wa. | davinen PAINTUUNTINIRE ng 2538
WU, | e UMINYIRYULTFIT ng 2534




10. aauiidannsieunnsaeu
10.1 ANEINEIANENS UNTINSNFEULIAIT BNBLITBY Tainiiwallan
10.2 AMEINGNAEASNITUNNE UMINE1FeTART Snnaiilos Jamdniivalan
10.3 21A19L38UTIN UNINIFULIAT B1nailes Janrindivaglan

11. ganunsalanguenvidensianisndudeuihuriarsanlunisnunundngns

11.1 §07UNITAINTINITNAUINILATEFAR

NNAENININALATYFRIULHLT AL LTS gR I d AUy Rt 11 Thiuan Yssne
InednsUszaulymannzuindouuazudunvaanisivasuutasngeg florvnelfiAnaudseiisann
Melu wazneuanUsewe wasiudiraniunisalmsiauivermans welulad 33 wazuinnssuves
Usena Iisunsenssduitunnmaniindidmemihenudnidnemans melulad 396 wazuianseu
nazdenlodiiAnmuiulavesnagsiatensufiny uinsamuiunsideuasiauuinnssuinsed
Tuseius ﬁﬂﬁﬁwﬁaﬂuéfm%mmam%uazmﬂiuhQﬁugmeﬁaLflumam‘ﬁﬁagmmﬁhm SNV
Finendansiaunau WelTeusutunguussmaifneldgs dafu nsfmunlugssuian
\ATugRalazdsnuuisnAatufl 12 (w.e. 2560-2564) FadnsdesdnuuamuiunuauiauLATugha
wardanuuiefatul 11 wanifinfusadecdudsansevuwifnuasndnnislunisinaunuiidfy
navfe Insteniuazyssyndldnanusvgrvesasugianeiies nsatvayulasdLasuiuIANNIg
Uf3UUssma wagmaimungauiung Sads Ssdu dsenegsaufuegiedirugy Snvisfinsiaduaniu
udaunssesussmadognsmanslnifddglunsimuslinamasssgialwifioadansudsuunas
Uszimrnazduimdeumsusiaseuianssy Tngldndsusenss neld “Usemalne 4.0” Fadunisiaun
¢ m%wuﬁﬁaﬁuLﬂ?{aumilﬁiﬂmmamegﬁm;mimi” (New Engines of Growth) Aagn1sklas “Any
Ifuseudadiouiiou” veaszsimalnedidey 2 d1u Ao “Amnuvainvaisidsdinm’ wag “Adnu
varnmangdatausssn” Wiy “enuliuieuludaudsiu” Ussmalngluefnfsiumndnisiamn
Aswghaegwioiies dudlinna “Usemdlng 1.0” fidunianisinuns g “Usswelng 2.0” i
9AaMNIIUIT waziglunatiagty “Usemalne 3.0” Aifugnaivnssuviin ogralsfam aneld
Tumadszndlne 3.0” Ty Ussindlnedeandyiv “fusnanuimasudivesnnutisds” way “fus
mnuliiaugalumsiann” Jaduguassalunsufsulasairaasugie wednd “Usemelne 3.07
g “Ussinelny 4.0” dafu nszurunis wieuuamislunsldvsslosianamuldiuisudiuaiig
pannuanenaiinmiidiesdaruduiainenduosdnnuiiugiundn Jedinsiimnudidyuasdionny
f\i’wLﬂuﬁ%éfmwﬁmLLazﬂ’wmqﬂmmﬁﬁmmi inwy wazAug g luavdineuaussieg liiney
Huduiusmand dngn wgnuamand dudiven wazmadanisdiiver e luidudiumildly
$ndns 2993 videnszurumslumswannysemafiagldesdemdiumnumainvaienisdanm e
Fuialunsnairsassduinnssumaingimandinalulad lefiagdesenoonuniuuinnssuiiannsa
Ullgussloniil@aasegnalung unaluladuazanainnssud munen 1401919 LNYAS kay



weluladdinm suluiansarsisuay quamm wazimaluladnisnisunnd oanusiuas Safs uay
fafu vesuszwmealng Aduindounuuuifn “USygynasugianeiiies”

11.2 #91UN13UNITINTHAININITIANLAE TR TTY

FausssunsdeauiilnAnnadsuulameaasusia suidesnainnszualanmaimivili
Uszimalnedasinmsufuasniinediay wesugha Agdwmansznusonmswauiniediineiaans
weluladuardauindey waznsidsuulamwesdsauiionsudeduduasugia iWuaungliiaans
fimuosdauimanemansiitoluldlunistsudlatigmiiAetu uas/miooraiat uuddma
nsznuseanInAuluey dpu warimusssuvetsaulnglusuian viliienisn s Asygany
uuiaLLATYERauas U Aatiufl 12 (A, 2560-2564) FedansdosBanuamainanuILRL)
iAsugiLardinuuisnfatudl 11 uasiiuduseidedludasnsoununAnuazndnnislunisnnaunmi
d1fity nanfe dmsdeniiuazUssyndlivanyuSygveuasugianeiiies nsaduayuLazduasuwLIAn
MsUfsUusEmne uaznswanngauiuag Safs Sy Sauegsamduseisiiniugy saulud aleue
“Uszinalng 4.0 fideideanisiaun “m%wuﬁlﬁa%Lﬂﬁ@isﬂﬂil,ﬁuimmamwgﬁwmlmi” (New
Engines of Growth) Iasmsuvas “muldiufoudatiouiion” vesUssmedidey 2 fu Ae “mnu
WaNUANEBITININ” uar “anuvanvanedsiamessy” il “anuldSeulududedu” dmasie
amzmaasughaluseiuUszmaldamnauieseiugiane uavszduviosiulaenss vl iAansivasy
siuvisszuuly 4 esdusznoudidy fe WasuAINNTAYATIULALAY (Traditional Farming) Tuilaqiiu
lugnsinuwnsasielu Afunisuimssanisuazimalulad (Smart Farming) waztduinwasnsuuuiu
FUs¥neunis (Entrepreneur) Wasuan Traditional SMEs w3e SMEs Aiflegisgioslinnuriomdeny
ARDALIAN VlUéjmiLﬁu Smart Enterprises g Startups ﬁﬁﬁmqu& \WAsuan Traditional Services
e?fqﬁmﬁa%’wmamﬁau%wéﬂ lug High Value Services LLavL‘U?{smﬁ]’ml,mmuﬁ’ﬂwm"’ﬂﬂa'LLiNmﬁﬁ
A AnuRiBvg uaginuegs Gmmmamaammwmmmwmﬂuaaﬁuamuiuamu wazdndudoinis
Usuimluseaaunsaifend sy mswwuwﬂmﬂ'ﬁmamamumqmummmmmmmL‘Uumu
wuﬂumwumaauiﬂ@;m&ﬂuﬂnmmmm ffums wazdeiy asmLiJugiJﬁiim nelavanusvegyn
iAsughaweifisaresnis “§9niin §dnme uazdandu’ wazisanuliogneld nadsuudadluag
WasudeAfanudusgnuulouns Usemelne 4.0 Feflanuddgiduegisnn

12. wanszMuN 98 11 demswaumangnsuazauiieatesiuiusisvesaniliu
12.1 MSRAUIMANEAS
doiudnenminuimnsdmsuilulslunsvheusasnsfnviselussdugenndu Tae
yauluanszuazisnisvasmansneinudininewaza3neUssgnaainisiee Wundn wazwmun
auannsolunshaukaznsisdnluinszdriu. suludunilefaziendnduliussmalng s
finswannlug Ysemealne 4.0 fawnsafeneuesls weuadsnnuduudsdiuiyuey uasiasugia
§1usn aensuiindneninauanslunswsiutuuusene Snvadeulsesdauiuas



welulaBysdinemdniiFouaiiousui ieaunnuudunidiudgramnssdmansfiegnans
1h uargsRadudulmiwuinnslaneg fioguatenn
12.2 Arwifgadasiuiusisvesaanty
ansfavdnvesuvinedeiiddglunswdntudin fe afrauasimuiesdainug uinnss

UIMsInnsundsny uaginiigafauzua Tansssy Naenndesiunudnvauzesindinuming1ds
usensifiesasd 191 “Uadinvommingdoulsmsozios ey sy 1iwwAn tiesesdin
LazAidntamn” uds anunsaUsvanalased

12.2.1 msiFumsasu azunmadeslesssdanuinenguiidrifutiagm wasgin
MAUFTR WleliSousiosananuAnannisiuaimamg nsieed uasdansiest ienddaym
PeiBnsiiaieasse Anduuinngsy fanunsoldusslenild uasiamnlrdudindud@isl anasuiinvey
afenuiifulsslonidenuesuazdedny Insimuinuesegisgnm aufuanudutudiaiiozay
soniladnaseloviuidiny uwavinnugulunisasesdinlusuian

12.2.2 M513s Weaedudiniiamsaainnuidouazauivinsidamunin lumans
MeTInemasIiineUszgnd Tnsedenusilasunisaieven waznszuiuimifiAefusndeuds
FFemaineimansiiund osilelunisairamandnilduauide ssdanug uaz/vieuinnssu Tne
noUAUBIREANLFBINTYBYIYY dnaluvieadu uazseRUUsTIVe

12.2.3 MsusMInnsundenu ddnaunsatianuieenivusuldlunshiemaedsny
PuEUELAEUNUM waztadinvesniaina annsadudiunddunisldanuiitadnms wasinue
msiinnsvhadluseninadifnwdiendnsunsiaunvesdealugiusieg

12.2.4 My sefadinmsssy T8nvean1advn 2eAeansentindanisnnsinluin
Ing wazlinuneiiies  Jadinveaniadvn dnsdiauianuaiunsnainnisiseulydsenaudun
013nlaBatin wardedndiednidn Snidimmdeany woriilalumsdinmdeifonadstuuasiu S
i lUgdnuuraTnus TN Ny

13. Anuduiusiundngnsduilaaeuluams/naiunduvesaniiy
AAIvFTiner wantadiavdngnsineimansUadinfissanivifeifoaudiine i
iw%ﬂwé’ﬂqmﬁé]’aﬂﬁﬁmzLLazmﬂ’im‘Su q Miertesdinnsdeunsaouli uenaniis fiseivi
FosdansSeunsaeuliiiunasuazaninay q aeluaminende fineazdeadeluil
13.1 nq’u%m/s']ﬂ%ﬁ’luwé’ngmﬁﬁL"TJﬂaauIﬂsJﬂmz/mﬂ%?ﬂ/wé'ngmﬁlu
13.1.1 e namsidagoulny angineirmans wavaugivenmansnisunmd
WU 9 T3 eun
252113 ALINANENTANNTUINIAIENT 3(3-0-6)

Mathematics for Science



252114 wAaRdadmSUINeImans 3(3-0-6)
Calculus for Science

255111 Yan 3(2-2-5)
Biostatistics

256103 wilidaag 4(3-3-7)
Introductory Chemistry

256121 PIBUN3Y 5(4-3-9)
Organic Chemistry

256254 WPIAT IR UTU 4(3-3-7)
Quantitative Chemical Analysis

261103 Handdessu 4(3-3-7)

Introductory Physics
13.1.3 MU RN Una0 UlAgAUNLANSNEIAATNISHNNG 311U 2 5987397 Lawn

266201 TNy 4(3-3-7)
General Microbiology
411221 YAl 4(3-3-7)

Biochemistry
13.2 nguivyseivlundngasiUageuliniaivn/mangnsduanizey
13.2.1 einidaaoudmivildnansingmans assuavmand auzAnuiaans
ARIZLNEASANER N INTsTIIALArAIAGRY AL INEIMARSNITLING

258101 F1iventesi 3(3-0-6)
Introductory Biology
258102 U053 INeN 1(0-3-2)

Laboratory in Biology
13.2.2 e fidndoudmiuian aazneiuiacans ausndvaans
ANETIUALNVEATENS  ATANSISUGUAIENS ASANIYANENS
258211 AT TINeTEAULLLANA 3(3-0-6)
Cell and Molecular Biology
13.2.3 eAnidageudmnsudan Insrrmansnmsunmg auzanitenans aus
NERSANEANSVSNENNITITU ALAr AN
258261 wugeandinly 2(2-0-6)
General Genetics
13.2.4 TeAvidaaeudmsuidn ausdnwmans
258122 ngNuAEnS 3(2-3-5)
Botany



258132 dmInen 3(2-3-5)
Zoology

258212 IV vDYAd 4(4-0-8)
Cell Biology

258221 NANBYNTUIG Y 3(3-0-6)
Principles of Taxonomy

258222 UURNsOUNTUITIU 1(0-3-1)
Laboratory in Taxonomy

258252 naniAIngn 3(3-0-6)
Principles of Ecology

258253 Uuan1stivainen 1(0-3-1)
Laboratory in Ecology

258302 a3vingnily 4(4-0-8)
General Physiology

258342 nanugAEns 3(3-0-6)
Principles of Genetics

258343 UfuRnIsiugeans 1(0-3-1)
Laboratory in Genetics

258362 WMATANITINGT 3(2-3-5)

Biological technique
13.2.5 51839 UnaUdA NS UTANA S NEASAIANSNSNYINTTITUVIRLAL FILINA DY

258122 ngNuAEnS 3(2-3-5)
Botany

258251 ULIAINYN 3(2-3-5)
Ecology

258261 Wugeandinly 2(2-0-6)
General Genetics

258341 WugAanSwaTINUINIg 3(2-3-5)
Genetics and Evolution

258321 A3 TINEIUDINY 3(2-3-5)
Plant Physiology

258343 U uRnnsiugaans 1(0-3-1)

Laboratory in Genetics



13.3 MSUIMTIANT

13.3.1 fimsusssaUszanunuselv/fianisselvmniv Wevhmihiiussanuanuiy
A 913EREeU warlldn Tunisiiansan daviseasiBeauazderimunsedn uee 3 dan1sSeu
N3EaU warnNsUsTliunan1sAiuNIs uAe 5

13.3.2 UoUNUYANENTTUNITH TURAYO UNANGATING MR TU IR 8191391933087
mwaumstndunsiieadunszuiunsinnsisunsasutazAnd oUszaiuauseniamzLas
ainduivhnihiidanisiseunisasussinlundngaaielvnisdanisdounisasudulesisdl
Usgandnm

NUNN 2. VBUALRWIZVDINANENS

1. YSugyr anuddny uasdnguszasAvaavangns
1.1 YSugyn
sz’n‘v]mLUumamwmmmmamm dudsulinsymiindsnnuddyuesninumainvaiens
Fr01m N3 nssssuvR Aanedey uazpidaanine e lugniseysnvedisddu  sjmantudin
WeunFeumenuignnsssy  danududananinis sudnislduinnssy walulad wagnisidy
WieensziunuANTinuarsay
1.2 ANUEIAYVRIMANEAS
1.2.1 Jugudnanmseudmainemans sedvgaufinwiluwnaiamilonsuas
1.2.2 wannagiaunidsausnuiinewieauniiieides
1.2.3 fwunniddouazaiainnssniievsslenirevuvularuszinaua

1.3 Inquszasn
44' a o a v a a N a Ao o o &
LW@Namum%mimuﬂi@mmimmﬁzﬁ’awEﬂ‘l/limmaﬂwmz NU

q
=

1.3.1 fAnusiaginwenavINsmuiTine)

1.3.2 fanuanunsalunisAniiasiey duasen LﬁayimmaaqﬁmmiﬂmﬁﬁwmLLag
ARSIt os

1.3.3 danuanunsatunisidmalulad winnssumedinelasgnamangau

13.4 flausssn 9385930 uazlimusuiiaveusenthiluazdany



2. unuimuIUiulse

LRUNAUITAVINTULA B LA ADAAADINUNTOUULEUNELALLHNUNAYN
ANTIUNTVRIMTINGIFEWTATT LgHUNUNTIAIUT NAENSUAS AN IW/AIU

10

Sg1U1MUNgUAYUNUNS
dgldl o g el dg’
TGV

)

LLAUNITWRIUN

nagns

NANFI/FIUT

1. WAL T2 UULAEATLUIUNTT
In1siseunsaeuliUuAnd
AENNTAbUNTUSTENAAL
ysaMsesfruiuaans
aveing 9 AAgdeaiterilug
MsUfoRe3e ileUselowilunns
Wawduasunudusgves
Usmwuﬁgﬂmsﬁuqﬁmmmz
seuUTEIna wasienanuald
Taawauly 5 AufAe 1N LAY
AU LASAR LAYATDITIN LASNTA
Hoymn WHudidaanisveaunasdng
U FEAULLINTNVDIUTENA
(Demand Based Competency)
LLazlﬁ%’Uﬁﬁ’]ﬂué’m’]La?ﬂlaqq
AN run

1. 4 Ineaesiaun
Yaduiiuguiisudusonisuan
Sadiniidaann Smdngas
dnldlunmsiawauniidn
LU

1.1 a3 ImusITUeIANTE
Knowledge Based Society
medndiinveanisiiy Tiseu
1.2 TiAnaunsaimu
NYIINGYAILAUBINIELTTUY
e-learning sanuawIY¥INTT
sunaziunigaiuayy
1.3 Jalisedviniwdingy
dmsuinanlaewiunisintuly
maseuay 1 nihefndelieaiy
quasusuumtheAnitmuali
Tundnans

1. Sonans ure.2, 3 way 5
AUYTAYNTIETN

2. furunsaeuluguuuuves
UAB.3 Uay 4 dARasana
I¥ieuazdadensinuiious
AIBAULDY

3. fannnAuAzABalinsUSURNY
annadne (6 wiaedn) wagyi
WdnusszauUsyang (6
naeAe)

4. Sevazvosiandiaou
mmé’aﬂqm%mﬂmu

5. Sopazvesianfiaoumnalulad
ansaumAnSILsnEuAY
waNINTTINTVEdu U

2. WAIWINTEUIUNTIEUSAY
nangasgnunInlagaali
Unudindianuaninsalunig
Uszgndt 13oulosesdnuiiay
YIUMIAUManSanuea 9
WienlugnsufiRauais Tng
2.1 YalvinsuTudsmvdnans
Ud Problem Based Learning/
Topics Based Learning nu
Content Based Learning

2.2 IlrinsimuUTul s
wangnsnn 5 U

6. Sovavuesdani@ouniunis
#OUTANINTFIUNITTEUIN
YIINeN

7. Sovavyesdandinauiy/
Usznavadndaseaeluy 1
8. Soazvesnanuisuesiand
TASUNSANUN LN LY
FEAUBIF/UUNYR

9. ALRALTEEATIRUREUVDS
ﬁﬁmqmdwé’mﬂﬁmﬁauﬁ ..
AU




11

LLAUNTITWEIU

nagmns

v U 1 dy
NANZIU/FIUIY

2.3 AnsisedvUIeun
HbS 8 UAIUNTOUTUINITBIARINY

Y Y
1% o

Suwazthlugnisugumasslunis

Y
a

SeusgIvUURnswasnsly
wdesilenns@inen e
I IUINTUaTUINNTTY
SIUDINSYIINe I NUGTEAU
YSyayns waznsufumadiaan
AQfnWY

2.4 Finmsussdiunanisaeus
Tagenansduazdan ileUsuuss
Usgansninnisaau
3. Inlniinmsusussuunsisey
AMEANUTENADYI995994 Lag
asalidiesUfuRnisinalulad
ﬁaﬁmmmﬁauﬂﬁﬁwmmm
AADALIAT

2. WAUIAMEIIN 938555
dmsutudia ndanusn
ansiad finnusufinwey wade
AULBILaYaIUTIN AInansseuy
wasneAwIndey

1. $alvillasenis/Aanssy i
AUATUANETIU 35U AN
a1dinA ANUSURAYRU LEuday
IDINTES 1IN TNE151T Y
LLazmiau%’ﬂﬁﬁumé’am

1. Tnssms/Aansaa Afamn
AUATUANETIU 35U AN
a1dAR MNUTURAYOU FIUDINTS
afdndinansnsnsiazeaysng
Aawndon

2. AzuuuRAsveImNANTUTEITY
Auianelavewlddndinlunu
ANEIIY A38551 TlUR
A35HIUTTUAUIVITN

3. WHURILIYARINTANEIYINTS
dielwanunsadnnisiSounsasy
Ioegrefiuseansan JDuluay
RSFIUMIEEU 5 du

1. iypmansiinsay
Uszaudusnn uaniasuiSeus
Lﬁaﬂ%’uﬂqﬁzwmsﬁ‘aumﬁ
dou n1sUsulunalidulumy
wnsgIunsSeudii 5 du
InaiugSeudugudnansuasd
druslunisiseuisiuiu
FEMINELTEULAT LAY

1. 598a2VDIDNTININTIU
USEYUDUTUANLUN
2. szauAnuianalaveslansie

NWLNNTHOUVDIDNNTENL WA

3
LY

a b g.ll ¥ a
ATILIYUIVIY 5 muasﬂuizmum




12

WNUANTIOILN nagmns mdng/FaUed

4. Ufudgmdngnsliviviuiu | 1. Aesuemu/deundadly 1. $98UNANTUTIUAILNS

AuasuLawndinenmans | mnudesmsvesszneunts | welalumslétudinues

wAlulag wasdny uay AUENVIVITIINGT HUsENaUNTS

H0AAHOITUARIALTINY 2. Aeanuisansmsly 2. Jlitudndianuianalalusu
Uudinanu1diineiaranuiia | vinve A3 Anuaansalunis
walaveuliUngin yhaulneiadelusziud

5. Usudsmmdngesinenmans | 1. wauwidngaslaedfiugiuain| 1. ddudsiinaenssumsuims

Uaudin anu1i B3 inenlvd VangastusEAuaINg VIANgNS/a1NTINSURAYOU

umsgulaifninfinsgnag 2. UAENTTUMTUIMIVENGAT/| ingns/19138Usedmangns

Anwsnisiviue 91T TURAYOUENENT/ 2. FIPNUMTUTLYUAULNTTUNNT

919158UseMANgns NEMT | UIMIwangns/enansdisuRaveu
Usgguuagnmumsaniiunis | wingns/enansdusydmangns
ARG 3. lnansusulTmangns

nAi 3. FTUUNITIANITANET N13ANTUNIT Laglaseasevaaangns

1. STUUAISANNISANEN
1.1 S2UU
szuuninig Tae 1 InsAnwintsesndu 2 amansfnwund 1 aanisdnefiun@dl
syezlian@nwlitesnin 15 dUai
1.2 nsdansAnwnirgaieu
laid]
1.3 nsiisutAgenudleinlussuuninig
g
2. MIAun1Inangns
2.1 Juuaztaanlun1saidunisiseunisaau
AARU LADUAINAL — SUAL
AAUAY LABUNNTIAN — WEAIAY
2.2 AnauUAvaEitIAne
2.1.1 auandAvasdidrAnun lundngnmiedving
1) disansanuszauissu@numeulansaeinenmansuselfiouings
NILNTNANYITNTTUTDS

a

2) d@nsanisd@nwiszauayuSyamiawfiauvin w3eszaulSygInsiieuwien

o

andunmsfnudugaislulssmansesslsematsaniuming e suses



13

3) \Wugitisenendauss uazlidulsafndesoussduduguassasonsinu
a) lsivnedeslnwpudfinnuwesmaisianlvidign GudanuiainssyilagUszum vie
ANURAAYLNY
5) linegndndesen viegnlasenananitiunsinulag sizauRamannaszgd
2.1.2 uantRvesidrdAnulundngasinmimiedsing
1) dendudnsanisfnwseavdseudnwineudatgareinermaninisiiisumi lned
Azuuuadsazanlifosndn 3.50 :1nsEUU 4 sEFUAzLULYEBITEUWN
2) finansiseulundngnsuSyansuuuimihmannisiidesndy 3.50 nna1Ansany)
ot lusgmiemsfnuilundngnsuiaygeiuuuinmimddsnns mnmemsanw laaiansdne
wilsfinan19i3eus1ndn 3.50 9INTLUU 4 szRUAzLUUMS BIfisULIY axdedfiFouvinnuauTAly
NSANIMENEATUTYYIRSWUUATIMIEIIININTT
3) \Wugitisenoudauss wazlidulsedndeiousssuduguassadonisine
a) ivnedeslnupudfimnuwesmaisiaalvidian GudanuiaiinszyilagUszam vie
ANURRAYINY
5) lilinegndndesen viegnlasenananttiunisinuilag sizauRamanaUseng
2.3 JgymnwasinAnewsnidn
2.3.1 fiftugnuanudiiuandedy
2.3.2 Jgymsnunisusudilunisseulusesduunine sy
2.4 nagnslunissfiunsieudletywi / dedrinvesindnuilude 2.3
2.3.1 finstmunazuudnmeiuineimansdusii lunisiudh uasiinisaouuiu
fuguieuSousasaiuinuenisFounmenuinemans
232 fifenssunanasubufiiensusuialumsSeuluszdugaufn
233 fsvuvennssivinumadnnsielimuinuuddantonadunniouay
NsALuAIn
2.5 wnumssutindnwinazddnsanmsinulusses 5 Y

% Un1sAnu
YUl

2560 2561 2562 2563 2564
T 1 100 100 100 100 100
FuTP 2 - 100 100 100 100
S 3 - ; 100 100 100
U7 4 - . . 100 100
571 100 200 300 400 400
duSan15@nw - - - 100 100




14

2.6 SUUTTUIUAULALY
2.6.1 qUUszUUTI8TU (WdaE Un)
waiuunasiianld 2 e
(1) sudszanauusiuAuvesnaindseglunnunisiansdnnsefugaudnu Taseinsdn
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warasUilususzanmaing fadl

319AIDYATIBIU Yeuuseuna
2560 2561 2562 2563 2564
ANSIIUIEUNITANEN 3,200,000 6,400,000 9,600,000 12,800,000 | 12,800,000
SIUIIYIU 3,200,000 6,400,000 9,600,000 12,800,000 | 12,800,000

2.6.2 Uszanaun1seuyssunmuseang
Feasdunseduazulanunnlu 5 wnalaasiae Al

NUIALNU Ysuuszana
2560 2561 2562 2563 2564
1. AIMDULNU 750,000 750,000 750,000 750,000 750,000
2. a0t 650,000 690,000 750,000 780,000 780,000
3. "’Jjﬁ(ﬂq 600,000 700,000 750,000 800,000 800,000
a. ﬂgﬁmsﬁ 900,000 900,000 900,000 900,000 900,000
et (el keld 2,900,000 3,040,000 3,150,000 3,230,000 | 3,230,000

e sulszanasesusesedslunesl wiazmnaduluiissnisuszaanisnse wiilu
2.6.3 Uszanaumsanldanedaialunisnantadin WUudu 30,800 um deau/dl
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N159ANSANELYSEUUNISANEIUSEUULUUNINA I@ﬂﬁEULLUUmiﬁﬂ‘HWLLUU%UL%‘EJH UIY
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Arantmsiving lddesndn 143 wisein dadulumadedsfuuninendousas 11das nsAne
SrAUUTEYQYINT WA 2559 (NAKNLIN LOAEITLUUINYLATY 6)
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USYyIn3 w.A. 2559 (AANWIN LONATTAUIBLAY 6)



3. vangnsHazanIsdfaeu
3.1 ¥aNgns

15

23AUIZNOUVBMANgRTUTUUT WA, 2560 uwundunnaivfiaenadesiufidmualily
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“U3yey193Inaivang

U3 IR TUUUATINEINIIBINT

ANV INYNFARSTININ
A alulagyann

3.1.1 IUIUNRU28AA

Sy esmadnns vheinsusaeananans Suiulidesndt 131 wilein

a

-USeye3uuuAmtnmaining Suulitesnii 143 wulwin

3.1.2 lassadramdngns

Pnumheinsunaeandnansiduluaunasiniasgpiundnansszaudigainives
auTIneIeankazAiAAIERS W.A. 2554 UAZINMUNUINTTIUNANGATIEAUUTYYINT W.A. 2558 Fiall

378013 wnaual nael | wangnsuiuuse mangasuiuuse
uma. 1 Ag. W.FA. 2560 W.A. 2560
W.A. 2554 | W.A. 2558 M1199%IN1T WUUAIRTINIEIVING
1. wnedu@nwiily laitipani 30 30 30 30
1.1 yedwndnwviall 30 30 30 30
1.2 yeddEnwilliiunbedn - - 1 1
2. MNAITNANE laitipanin 84 72 95 107
2.1 ANy (%wﬁyugm) 24 * 33 33
2.2 I UaWIEAu laitipani * * 62 74
2.2.1 I0sAu lailounan 50 62
LI pLie VA TaLY] 38 50
AnenfinusszauuTeyges
-AUAAN®Y/NISHNDUINNTD 6 6
Hnamlumsuseine
2.2.2 W \den laitlownan 12 12
3. MNP NAONET laitipanin 6 6 6 6
MIBANTINARDANENEAS laideanan 120 120 131 143

newme : 1) amsuldavangnsuSyyrnsuuuinmiimanng asdemassusiginlinsuaulasaiiomnieinvemangns
Uy nsmednnis wazdzdesasieumuninlunguivseauindiadny a1913v13ne1mansdinin wangnsusulse wa. 2560 vise
a1 3nmalulagdinin wangnsusuuse wA. 2560 vesruInenmans unnIngndeusens bidesndn 12 mitedn (eazidunves

TeIvansaglalude 3.1.3)
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3.1.3 srg3ulunangns

51893 I UNRUINA19)
1. wanadAneialy 3uau hidesndn 30 wuaeda
AuunlianSeununguin deeluil
1.1 AguIvINTY 3w Lidasndn 12 wiqehn
001201 inwzarelng 3(2-2-5)
Thai Language Skills
001211 ASInguitugIy 3(2-2-5)
Fundamental English
001212 AYIBINYRAIU 3(2-2-5)
Developmental English
001213 AYIBINUYIVING 3(2-2-5)
English for Academic Purposes
1.2 nguivINYBeAEns 3w Lideendn 6 wilehn
Tnedonamnsedvdeioluil
001221 asauwmAranfiiionsinwduain 3(2-2-5)
Information Science for Study and Research
001222 N9 AIAULASINUTIT 3(2-2-5)
Language, Society and Culture
001224 Aavzlurinuszdiu 3(2-2-5)
Arts in Daily Life
001225 Anududufvedin 3(2-2-5)
Life Privacy
001226 W0FInlugARIva 3(2-2-5)
Ways of Living in the Digital Age
001227 AUATID AN 3(2-2-5)
Music Studies in Thai Culture
001228 AUFVAUITUBALTN 3(2-2-5)

Happiness with Hobbies

001229 39need Lﬁﬁﬂﬁwﬁu FAnifaumng 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life

001241 AuAsRETUANlUTInUsEaTu 3(2-2-5)
Western Music in Daily Life

001242 NSARTES9ETTALAT L INNT U 3(2-2-5)

Creative Thinking and Innovation



1.3 nguivdnudans
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1w lidesndn 6 wuawna

TngLaanansgIvInsia Ul

001231 U Tindieitneifieddudinusssiu 3(2-2-5)
Philosophy of Life for Sufficient Living

001232 ﬂgwmaﬁugwmﬁa@mmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life

001233 Ineiuuszraulan 3(2-2-5)
Thai State and The World Community

001234 aflsaﬁswuazﬂuﬁﬂmmﬁaﬁu 3(2-2-5)
Civilization and Local Wisdom

001235 N154dl99 Wsugna Lazdaay 3(2-2-5)
Politics, Economy and Society

011236 N139ANIINIANTUTIN 3(2-2-5)
Living Management

001237 Vinwein 3(2-2-5)
Life Skills

001238 M3siviude 3(2-2-5)
Media Literacy

001239 AMgEiiuausn 3(2-2-5)
Leadership and Compassion

001251 walnnguuaznsvihauiuiiy 3(2-2-5)
Group Dynamics and Teamwork

001252 ULIAITANY 3(2-2-5)
Naresuan Studies

001253 maduguszneaunis 3(2-2-5)
Entrepreneurship

1.4 NGUIYIINYIAEATUALANAAENT U Lidesndn 6 wiehn

TngLaanansgIvnssaluil

001271

001272

001273

uyudiuAanden 3(2-2-5)
Man and Environment

ﬂauﬁama%miaumﬁ%uﬁugm 3(2-2-5)
Introduction to Computer Information Science

AMnAIERI LAz AR lUTINUTEI1TU 3(2-2-5)
Mathematics and Statistics in Everyday Life



001274

001275

001276

001277

001278

001279
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e aa o w
gnazansAillugInuseaniu

Drugs and Chemicals in Daily Life

2NMNSHAYIDTIN
Food and Life Style
NasUkazAlulaglnana

Energy and Technology Around Us

NOANTTUUWE

Human Behavior
FInwaraunIn

Life and Health
IeAansludInUszaniu

Science in Everyday Life

1.5 nguiviwaiunde Usdulitduniaein

001281

2. RUINIVILRNIE

AWLarN15eONAAINTE

Sports and Exercises

-MANgATUTYYINTNIIVING MU
-vangnsuIyInsuuuimimIedvIng 31Uy

2.1 vy Guivugiu)

252113

252114

255111

256103

256121

256254

258100

258122

ANAFNERSEINSUINEANERS
Mathematics for Science
wAaRdadmSUINemans
Calculus for Science
1@

Biostatistics

ey

Introductory Chemistry
CRGPVED]

Organic Chemistry
WA AgaUSunu

laidaendn
laidaenin
AUIU

Quantitative Chemical Analysis

Uz IRLAagWRILINITNITIINGN

History and Development of Biology

N NuAERNS
Botany

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

U 1 UK

1(0-2-1)

95 YA
107 wuqena
33 ®UYNA
3(3-0-6)
3(3-0-6)
3(2-2-5)
a(3-3-7)
5(4-3-9)
4(3-3-7)

1(1-0-2)

3(2-3-5)



258132

261103

2.2 YNANITAIU

19

dn1Inen

Zoology
Handideadu
Introductory Physics

-MANgATUTYYINTNIIVINTG
“VANGATUSYYINTUUUAINTINIIRING

2.2.1 ¥1U9AU

-MANgATUTYYINTNIIVINTG
MANGATUSYYINTUUUAINTININIYING

258200

258201

258202

258212

258221

258222

258252

258253

258302

258342

258343

w9 ldidaenin
w9 Lidaenin

w9 ldidaenin
w9 Lideaenin

3(2-3-5)

4(3-3-7)

62 Wuwnn

74 iq8nn

50 wU28nn
62 wUWNA

4' (Y A o (3 a a
NI3A0A1TNYIBINWNDINQUITAIALRNIZNIYIINYT 1(0-2-1)

Communicative English for Specific Purposes in Biology

N13F0AINIYIBINGUUNONITAATIZATAVINITNN - 1(0-2-1)

a a
V3IINY

Communicative English for Academic Analysis in Biology

N13A0ENINIHIDINGANONITURAUBNANIUNITIINET 1(0-2-1)

Communicative English for Research Presentation in Biology

IPIne1vesrad

Cell Biology
NANBUNTUITIY
Principles of Taxonomy
UuRnseunsuIsu

Laboratory in Taxonomy

nanteFInNe
Principles of Ecology
Uuanstivaainen
Laboratory in Ecology
a3 ineily

General Physiology
ANNUGAIENS
Principles of Genetics
UuRn1siugeans

Laboratory in Genetics

4(4-0-8)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

4(4-0-8)

3(3-0-6)

1(0-3-1)



258344

258361

258369

258491

258492

258496

258497

266201

411221

2.2.2 Aynaan

20

Iauinig

Evolution
UftRnisuaznsldiadesdionsinine
Practice and Instrumentation in Biology
%ﬁwa’m\jmﬁmﬂmzuﬁ’mﬂsm
Integrated Biology and Innovation
AU

Seminar

WeInusTEAUUS YRS
Undergraduate Thesis

AuAaAnNE

Co-operative Education
nsRnausNIaRNUlusnaUsTIVA

International Academic or Professional Training

9aTIng iy
General Microbiology
Al

Biochemistry

3(3-0-6)

2(1-3-3)

1(0-3-1)

1(0-2-1)

6 NUIBNA

6 MIENN 1150

6 BUILNR

Ve 1871 258496 Uay 258497 Hiseudansieivilaiuinis

4(3-3-7)

4(3-3-7)

o Y 1 1 =
w9 lddeendn 12 wdaena

Taaidanansigdvnlungulanldnedolull

NAUNNBAEANT
258321 A3TINY1VOINY
Plant Physiology
258322 d0ugIUINEIVDINY
Plant Morphology
258323 NYINIAFENTUDINY
Plant Anatomy
258324 BUNTUITTUYDIINY
Plant Taxonomy
258325 LSINEN
Palynology
258326 go3LUUNY

Plant Hormones

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)



258327

258421

258422

258423

258424

258425

NALER NN

258331

258332

258333

258334

258335

258336

258337

258338

258431

258432

258433

21

NSRS LRUlAYD I
Plant Growth
NONWYAARSHATHNA
Economic Botany
FInevesiivayulng
Biology of Medicinal Plant
Iinenaagld
Orchid Biology

gt

Aquatic Plants
luslelad

Bryology

A5 INY10ER I
Animal Physiology
Iinervesrenlive
Endocrinology
NOANIIUTVDIFH]
Animal Behavior
AUNITUITTUVRITN
Animal Taxonomy
Usaningvily
General Parasitology
Qilenansdn
Zoogeography
dnifinszgndumnds
Vertebrate Zoology
dnilaiinTegndumas
Invertebrate Zoology
Undinen
Ornithology

9 nen
Malacology
FPINL1VOIULAS

Insect Biology

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(2-3-5)

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(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)



258434
258435
258436

NALNUSAENT
258345

258346
258347
258348
258441

258442

22

WA AYNIUATYEAR

Economic Entomology
X X

QUETRENAR

Apiculture

dnllAsygna

Economic Animals

Wugeansvodyas

Cytogenetics
WUGAANTYDIUYYE

Human Genetics
WugAansUsyyIns

Population Genetics
ftugmanisesuluanadosiy
Introductory Molecular Genetics
wealuladAloue

DNA Technology
iwSonmnadaluanauaynsuszand

Molecular Markers and Applications

naufineinguasdnndoy

258351

258352

258353

258354

258355

258356

258451

Aiinruaraundondnm
Ecolosical Literacy and Environmental Education
Tnnevesdn

Animal Ecology

Ao

Urban Ecology
dnamnguniou

Tropical Ecology
UIAINYIUTZVING

Population Ecology
IRV

Pollution Biology
FiAmendswndennasniseying

Environmental and Conservation Biology

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(2-3-5)

3(2-3-5)

3(3-0-6)

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(2-3-5)



258452

258453

23

PN NUAYUL
Wetland Biology
nsmuANAngisLardnilaedVis

Biological Control

! a a a aa
ﬂ’sjiJLVlﬂ‘LlFWl’NGU’J’WlEJWLL@SLV]QIUI&EJ%’JJ]’]W

258362

258363

258364

258365

258366

258461

258462

258463

258464

258465

WMATANISTTINGN

Biological Techniques
N1IIANINLAZIUATNNINYIANERS
Scientific Illustration
NFIATINTBYANITTINGUTEDR
Statistical Data Analysis in Biology
weluladFanmdedu

Introductory Biotechnology
nsnzEsaiodeiis

Plant Tissue Culture

nsingiigallelaiivivensuanan el

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(1-4-4)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

Plant Tissue Culture for Secondary Metabolite Production

AstnbAAnnIsnateluilaanu

Introduction to Induced Mutagenesis in Plants

Wuglenssuivlosiu

Introduction to Plant Genetic Engineering

YrangaunANUgIY
Basic Bioinformatics
Wtetagiunnadyinen

Current Topics in Biology

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)
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2.2.3 nguIvIsEaUladinfne
2.2.3.1 93 NNNRNFMTUNENgAAIMTNIIVINTEUIINEIAENTTIN N
31y ldesndn 12 wiqefin

257541 MEIPNANTTINMTIYTUINTT 3(2-3-5)
Integrative Biological Science

257542 wadiarineseiulianadug 3(2-3-5)
Advanced Cell and Molecular Biology

257543 watiadagiumaInereansiinin 3(2-3-5)
Current Techniques in Biological Sciences

257544 WuUeATuvesdiTinuarnsaiuay 3(2-3-5)

Metabolism of Organisms and Control

2.2.3.2 g INNRNdmTUNangnsinmimedvInsEnvmalulagdinaw
J1uau Lidesndn 12 wiqefin

275511 wialuladdinn 3(2-3-5)
Biotechnology
275512 Aneenanidinmluianatuas 3(2-3-5)

Advanced Molecular Bioscience

275572 a3esflevnaveluladtinm 3(2-3-5)
Instrumentation in Biotechnology

275575  muvaendsuazdenuuayanalulagdinimn 3(2-3-5)

Biosafety and Regulation in Biotechnology

3. AW ADNLET uau lidesndt 6 wuoeia
Hdnansadenseusieivile s Mlssouluunineiasulsms wioan1tu
9ANANYIDY
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3.1.4 wUNISANEN
3.1.4.1 WEAAINUNITANYT AIUTUUTYYINTNINIYING
FUUN 1 aAnsAneAuY

001201 inwen 1w lng
Thai Language Skills
001211 mmé’mqwﬁug’m
Fundamental English
001xxx A Anwvly nauivuyvemans
001xxx vnan@Enwinly nguivineimaniuasadneman
001281 Auagnisoanmainiey (Teruldtuniiein)
Sports and Exercises
258100 Uz iRLariauIN1ITNI9T1INeN
History and Development of Biology
256103 wililoedy
Introductory Chemistry
258122 NNuAERNS
Botany
594 20
7 1 man1sAneUane
001212 AYDINGYHRIUT
Developmental English
001xxx v Anw il nguiviuyveeans
001xxx vineAnAnwnly nauivdsaumans
256121 LPIBUNIY
Organic Chemistry
258132 dn1Inen
Zoology
261103 Handdedy
Introductory Physics
374 21

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

1(1-0-2)

4(3-3-7)

3(2-3-5)

“uenn

3(2-2-5)
3(2-2-5)
3(2-2-5)
5(4-3-9)
3(2-3-5)

4(3-3-7)

“uenn



001xxx
001213

252113

258212

258252

258253

258361

XXXXXX

001xxx
252114

256254

258200

258342

258343

266201

26

ST 2 aemsAnendu
vineAnAnwinly nauivdsaumans
ANIDINYHTIIVING
English for Academic Purposes
AUAAEANTAMSUINEIPERNS
Mathematics for Science
FINU VIR
Cell Biology
nanilAIngd
Principles of Ecology
UuRn1stinainen
Laboratory in Ecology
UitRnswaznsltiadesiionadainen
Practice and Instrumentation in Biology
A UFONLET
Free Elective

} s 22
UM 2 nAnsAnYIUaNY

vineAnAnwily nauivinermansiazadinenans
uwAaAdadmIUIngImans
Calculus for Science
PIAAT AT US LN
Quantitative Chemical Analysis
msdeansmwssnguilotngUszasdianiznsinen
Communicative English for Specific Purposes in Biology
aNNUgANEnNS
Principles of Genetics
Ufuinisiuganans
Laboratory in Genetics
@A hly
General Microbiology

ERPEY 19

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-1)

2(1-3-3)

3(x-x-x)

Mu2enn

3(2-2-5)
3(3-0-6)

4(3-3-7)

1(0-2-1)

3(3-0-6)

1(0-3-1)

4(3-3-7)

Muenn



255111

258201

258221

258222

258302

258xxx

411221

258202

258344

258369

258xxx

258xxx

258xxx

XXXXXX

27

b2
[

T 3 man1sAnedu

PGl

Biostatistics .
N13F0A1INIYIDINGUUNONITAATIZATIVINITNYIINEN
Communicative English for Academic Analysis in Biology
NANBUNTUITIY

Principles of Taxonomy

U URN1soYNIUITIUY

Laboratory in Taxonomy

davinemnly

General Physiology

I UaDN

Elective Course

Al

Biochemistry

} 391 19
FUUN 3 prAmsAnwIany
N13F0E13N1YIDINGUNONITUNAUDNAIIUNNTTINE

3(2-2-5)

1(0-2-1)

3(3-0-6)

1(0-3-1)

4(4-0-8)

3(2-3-5)

4(3-3-7)

“uenn

1(0-2-1)

Communicative English for Research Presentation in Biology

TTUINTT
Evolution
FIngysanmsiazuinnssy
Integrated Biology and Innovation
G0N
Elective Course
G0N
Elective Course
G0N
Elective Course
ANFONET
Free Elective
FREY 17

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(x-X-x)

“uenn



PandansyuwuulAUUnNi

WUUR 1
258491

258492
WUl 2
258496

258497

WUt 1
258496

258497
wuul 2
258491

258492

GHELT!

Seminar

WINUSTEAUUS Y9
Undergraduate Thesis

ANNAAN

28

pA
[

FUUN 4 ArANISANEIAY

a

EREY

Co-operative Education
AsHNaUsUNSaR N uluRNaUsEINA

International Academic or Professional Training

ANNAANE

3734

¥
[

Co-operative Education

NsHNaUsUNIoRnulusaUsEINA

International Academic or Professional Training

AU

Seminar

e dnusTEAuUIY
Undergraduate Thesis

EIEEY

=

31190

EIEEY

FUUN 4 n1AnsAnwIUane

(0-2-1)

PUILAR

8nn

PUIBAR
=}

ER)

PUILAR

“uenn

PUILAR
739
PUIYNA
“uenn
(0-2-1)
PUIYNA

“uenn
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3.1.4.2 WEASNUNITANYT FIUTUUTYYINTWUUAINTINIIYVINTG
ANUIINYIANFATTINN

pA
[

FUUN 1 A1ANSANYIAU

001201 inwen 1w lng 3(2-2-5)
Thai Language Skills

001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English

001xxx A Anwvly nauivuyvemans 3(2-2-5)

001xxx vl nguirineenansuazadiamans 3(2-2-5)

001281 Auagnisoanmainiey (Teruldtuniiein) 1(0-2-1)
Sports and Exercises

258100 Uz iRLariauIN1ITNI9T1INeN 1(1-0-2)
History and Development of Biology

256103 wiiidoadu 4(3-3-7)
Introductory Chemistry

258122 NNuAERNS 3(2-3-5)
Botany

594 20  wuwnn
7 1 man1sAneUane

001212 AYIDINYHAIL 3(2-2-5)
Developmental English

001xxx v Anw il nguiviuyveeans 3(2-2-5)

001xxx v Anw il nguivdsauemans 3(2-2-5)

256121 \PIBUNSE 5(4-3-9)
Organic Chemistry

258132 dn3inen 3(2-3-5)
Zoology

261103 fanddoiu 4(3-3-7)

Introductory Physics
594 21 wiwna



001xxx
001213

252113

258212

258252

258253

258361

XXXXXX

001xxx
252114

256254

258200

258342

258343

266201
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FUUN 2 A1AN1SANYIAU

vineAnAnwvily nauivdsnumans
AYIBINGUTIVINT
English for Academic Purposes
AMINANERTANNIUINDIAEAS
Mathematics for Science
IPINe1veNLTaa
Cell Biology
nantieanen
Principles of Ecology
UuRnstinAInen
Laboratory in Ecology
UftRnswaznsldiadesiionsdsinen
Practice and Instrumentation in Biology
I UFDNLET
Free Elective
s 22
ST 2 aemsAneUane
vineAnAnwily nuivinermansiazadinenans
wAaRdadnSUINeImans
Calculus for Science
WIALATIEAT T
Quantitative Chemical Analysis
msdeansmwsinguiloTngUszasdianiznsainen
Communicative English for Specific Purposes in Biology
NANNUGANENS
Principles of Genetics
UfuRnnsiugmans
Laboratory in Genetics
@A hly
General Microbiology
9 19

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-1)

2(1-3-3)

3(x-x-x)

Mu2enn

4(3-3-7)

1(0-2-1)

3(3-0-6)

1(0-3-1)

4(3-3-7)

wuenn
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} 24
[

FUUN 3 A1ANSANYIAU

255111 Franh 3(2-2-5)
Biostatistics

258201 ma?iamsmmé’mqmﬁamﬁLﬂﬁ’wﬁ@ﬁmmimq%ﬁmm 1(0-2-1)
Communicative English for Academic Analysis in Biology

258221 NANBUNTUITIY 3(3-0-6)
Principles of Taxonomy

258222 U URN1soYNIUITIUY 1(0-3-1)
Laboratory in Taxonomy

258302 a3singnvily 4(4-0-8)
General Physiology

258xxx A Lden 3(2-3-5)
Elective Course

411221 Al 4(3-3-7)
Biochemistry

257541 WHIPNANTTININBIYTUING 3(2-3-5)

Integrative Biological Science
59 22 WIYhA
FulN 3 MaAn1sAnvIvany

258202 nsAeaINISInguilon st ELoNaNUNIETINe 1(0-2-1)
Communicative English for Research Presentation in Biology

258344 IwunIg 3(3-0-6)
Evolution

258369 %ﬁmsmﬁmﬂmmwi’mmam 1(0-3-1)
Integrated Biology and Innovation

258xxx UGN 3(2-3-5)
Elective Course

258xxx Fnden 3(2-3-5)
Elective Course

258xxx UGN 3(2-3-5)
Elective Course

257543 watiadagiumadnereansiinin 3(2-3-5)
Current Techniques in Biological Sciences

257544 suUeATuYesAiTinuarnsAIUAL 3(2-3-5)

Metabolism of Organisms and Control
90 20  wioeha



258491

258492

XXXXXX

257542

258496

258497

32
FTF 4 mransEnendu
AU
Seminar
WINUSTEAUUS Y9
Undergraduate Thesis
I UADNLET
Free Elective
wadiardineseiulanadugs
Advanced Cell and Molecular Biology

EIEEY 13

¥
[

FUUN 4 AAnsAnwIUane

anfafinw 6
Co-operative Education
nsineususernulumsUszna 6
International Academic or Professional Training

9 6

1(0-2-1)

6 MUIBNA

3(x-x-x)

3(2-3-5)

“uenn

PUIYNA
ER)
PUILAR

“uenn



001201

001211

001xxx

001xxx

001281

258100

256103

258122

001212

001xxx

001xxx

256121

258132

261103
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3.1.4.3 WEAALNUNITANYT FIUTUUTYYINTWUUAINTINIIYVINTG

drvunalulagyanin

TR 1 aenisAnendu
inwen 1w lng
Thai Language Skills
mmé’mqwﬁug’m
Fundamental English
A Anwvly nauivuyvemans
v @yl nguivineimaniuazadamans
Auagnisoanmainiey (Teruldtuniiein)
Sports and Exercises
Uz iRLariauIN1ITNI9T1INeN
History and Development of Biology
wililoedy
Introductory Chemistry
NNuAERNS
Botany

374 20
7 1 meansAneUane
ANYIDING WAL
Developmental English
vineArAnwvily nauivuyvemans
v Anwily nauiudsnumans
\PIBUNSE
Organic Chemistry
dn7nen
Zoology
Nandidoedy
Introductory Physics
394 21

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

1(1-0-2)

4(3-3-7)

3(2-3-5)

“uenn

3(2-2-5)

3(2-2-5)

3(2-2-5)

5(4-3-9)

3(2-3-5)

4(3-3-7)

“nulenn



001xxx
001213

252113

258212

258252

258253

258361

XXXXXX

001xxx
252114

256254

258342

258200

258343

266201

34

FUUN 2 A1AN1SANYIAU

vineAnAnwvily nauivdsnumans
AYIBINGUTIVINT
English for Academic Purposes
AMINANERTANNIUINDIAEAS
Mathematics for Science
FINUVDUTAA
Cell Biology
nanilAIngd
Principles of Ecology
UuRnstinAInen
Laboratory in Ecology
UftRnswaznsldiadesiionsdsinen
Practice and Instrumentation in Biology
I UFDNLET
Free Elective
9 22
7 2 man1sAneUane
vineAnAnwily nauirinermansiazadinaans
uwAaAdadmIUIngImans
Calculus for Science
PIALATIZATIUTU
Quantitative Chemical Analysis
NANNUGANENS
Principles of Genetics
msdeansmwsinguiloTngUszasdianiznsainen
Communicative English for Specific Purposes in Biology
Ufuinisiugaans
Laboratory in Genetics
TNy
General Microbiology
33 19

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-1)

2(1-3-3)

3(x-x-x)

Mu2enn

4(3-3-7)

3(3-0-6)

1(0-2-1)

1(0-3-1)

4(3-3-7)

Muenn



255111

258201

258221

258222

258302

258xxx

411221

275511

258202

258344

258369

258xxx

258xxx

258xxx

275512

275575

35

} 24
[

T 3 man1sAnedu
Py
Biostatistics
nsdeasnmdinguiten1sineiddivnenisdaine,
Communicative English for Academic Analysis in Biology
NANBUNTUIT 1Y
Principles of Taxonomy
U URN1soYNIUITIUY
Laboratory in Taxonomy
35 ineily
General Physiology
I UaDN
Elective Course
Al
Biochemistry
wialulagdinw
Biotechnology
9 22
ST 3 memsAneUane
ms?%amsmmﬁaﬂqmﬁamsﬁwLauawamumﬁﬁwm

3(2-2-5)

1(0-2-1)

3(3-0-6)

1(0-3-1)

4(4-0-8)

3(x-x-x)

4(3-3-7)

3(2-3-5)

“uenn

1(0-2-1)

Communicative English for Research Presentation in Biology

TTUINT

Evolution

%ﬁmmimﬁﬂ’ﬁl,l,awi'mﬂiim

Integrated Biology and Innovation

G0N

Elective Course

I den

Elective Course

G0N

Elective Course 3

Weemanstinnlianadugs

Advanced Molecular Bioscience

AnulasndglaztamuuanIanalulagdiniw

Biosafety and Regulation in Biotechnology
590 20

3(3-0-6)

1(0-3-1)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

“uenn



258491

258492

XXXXXX

275572

258496

258497

36
U7 4 aansAnEdu
Fuuun
Seminar
WINUSTEAUUS Y9
Undergraduate Thesis
I naenNES
Free Elective
wdesdiomamaluladdinim

Instrumentation in Biotechnology

s 13
UM 4 n1AnsAnYIUaNY
a =
AVnaFEnYI 6
Co-operative Education
AsHNaUsUNSER N UluRNaUsEINA 6

International Academic or Professional Training
379U 6

1(0-2-1)

6 BUILNR

3(x-x-x)

3(2-3-5)

“uenn

PUIYNA
739
PUILAR

“uenn
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3.1.5 AN95UYS183Y

001201 inwenwlng 3(2-2-5)

Thai Language Skills

AMNdIAgLazanvazIasn 1w ingluuiundaulng LLaﬂuﬁﬁuzLﬂ%@ﬂﬁ@ﬂ’]iﬁ@ﬁ’]i
SoududavesansUssinmssaunssusivadvesniarnmainuats vaszinndedsfinriazie
Budnmsntind Ugnileinidoaruinmasiu sufsdininuenisiieneiinsidoniiefinnsanamands
15sufad uazlnoiowizegbnmuAvdennuiistesiudinlne daulanluuiunsneg (asugha
NSl annmsalineg) asugluiumsimuinuenisidanwing laeniuinyeniseuwasn1sidey
Duddny

The importance and characteristics of Thai language in Thai society as a meaning
making tool. Learning about various kinds of modern media including newspapers and electronic
media. Cultivating reading habits and practicing analyzing and criticizing literary values especially
relations and values in Thai and global societies in various contexts (economics and politics in

different situations) along with developing Thai language skills especially reading and writing.

001211 AwSInguitugIy 3(2-2-5)

Fundamental English

NIIWAILINITHINIY é’aﬂqw‘ﬁugm MINA N9 warliwnsalifionisdeanslu
usuneee Tunswssusmdmsudsaulan

Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 AYIBINYHAIL 3(2-2-5)

Developmental English

MslFsumuiMasuaIw Sange Jeanunsavgnileinueiiusneg Tuamsswd 21
wagmsiaunludunsile msye M3 waglieinsal Lﬁ@iﬁlﬂi’fﬂﬁ]LLazaﬁuﬂiaﬁaaﬂiﬁamuaﬁLW’TQ%Q
vodlanfildluusuniiiedesfiunnset

Gain knowledge of the English language, cultivate 21st century skills and develop
in the areas of listening, speaking, reading and grammar in order to understand and communicate

real-world information used in different relevant context.
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001213 AYIBINYTIVING 3(2-2-5)

English for Academic Purposes

NFNAILYINEEN1¥IBINUlABIIUTNYEN1T01Y NITTELY WAZNISANBIAUATILTS
Anstuniseseusidmsudiaulan

The development of English skills with an emphasis on academic reading, writing

and researching in preparation for a global society.

001221 asaumAmansiiiensAnuduniy 3(2-2-5)

Information Science for Study and Research

ANRLNY AUAIAUDIAITAUNA UTELANVDILNAIENTAUNA NISITIDIUAAS
ansaumaineg msldimaluladansaumenaznsdoans mafviviudenazansauma nMsdanisanug
Msiden Msdaasent uazmsthiausansauma naonsunsiasaislGouiionadva uaxiiddely
msldmanad s eanu Jednduazndnasousiuiu

The meaning and importance of information, types of information sources,
Access to different sources of information; application of information technology and
communication, media and information literacy ,knowledge management, selection, synthesis,
and presentation of information as well as creating positive attitudes and a sense of inquiry in

students, diligence, patience, honesty and gratitude to the country.

001122 W J9AU WA IRIUGTTH 3(2-2-5)

Language, Society and Culture

muFhldiieafuam wesarmdiiussninnwniiiredirunas Sansssufiansan
Tonvieivnsdsnuay Taussaufiagviousihune saniwmansdndnel Tasasomdsauias
Sussalunramunelmindniunsuuey msuUsiasutaznsldnwlulaniunsuuny

The relationship between language and society as well as language and culture
in terms of the ways in which language reflects society and culture. The study includes verbal
and symbolic communication, new meanings of social and cultural structure, changes of

language and usages in borderless world.
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001224 Aavzludinuszdriu 3(2-2-5)

Arts in Daily Life

ﬁugmmmi L%ﬂiaiu@mé’ﬂwmmﬁaqé’u ALY, AUATLRE  AULANFNS i
ANNENTUSIENINAY vesRaunssuussaneneg loun 3Ansfiad Ussenddal vimufad lanfad lan
vaudad way Aausdoaelml Tneriunisiiuszaunisamegunden  wasnsmaaesUfiRaudy
ﬁugmmaﬁaﬂmimizmmw6'] Wlensiaun and Wile uazmsUgnilssationmnaguviey fiawnsa
thandszgndld T duuselon Tumssiduiinszsiu uasduiudiuuiunieg lussfuviosiuuas
anala

Art Fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art including fine art,
applied art, visual art, audio art, audiovisual art, and new media art. Through the artistic experience
and basic practice on various types of art. For developing knowledge, understanding and
indoctrinating aesthetic judgment that can be applied in daily life, harmonized with the social

context in both the global and local levels.

001225 ANuuaUIv0TIn 3(2-2-5)
Life Privacy

[

USrguazanuiiugumsiuanududiui nandvsuyveyu nguunen1ainuaIy
Guahush anududnsadutoya fuguam fuilegerdonaziananiu sumaluladansaume ns
fvngansruludiui anududiusluiindszsiiu

Philosophy and basic knowledge of privacy. Human rights, privacy law. Privacy
regarding private information, health, residence, and information technology. Protection of

privacy, privacy in daily life.

001226 WTInlugaRava 3(2-2-5)

Ways of Living in the Digital Age

Wanvinuzauannsalunslide msldgunsalresfinnes wazgunsaideasusziam
199 MTAUAY TATIeR Useidluen @vsuasnnsasnieassn aseninitatessiularausURnYey
ﬁuaqmum'aﬁﬂﬂm’quamimmiﬁami

Development of skills in media usage, various computer equipment utilization,
inquiries, analysis, measurement, rights and creation, including ethical awareness and individual

responsibility to the society in communication behaviors.
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001227 AURTID VAN 3(2-2-5)

Music Studies in Thai Culture

SnvnzuaginumsvesauniUszansgg 1W3dTn maisunummdhil e
AuaUnIEAINLaEANE AsiadiANLaT TS TIY

Uniqueness and development of various genres of music in Thai Culture
Including its roles and functions, aesthetic values, and significance to Thai society and
Thai culture.

001228 AUEUNUUBALTN 3(2-2-5)

Happiness with Hobbies

WUIANAIUEY aaﬁﬂizﬂauﬁyugmsuaamia%ﬁammqﬂumiﬁwLﬁu%'im N5ANBENS
a¥iassh msasassianunausilsniieduaiuaNguludiauasdny

Concept of happiness, basic elements of happiness in life, creative thinking,

Creation of works from hobbies to promote life and social happiness.

001229 Yindies winlegdu Fnditinnuvine 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life

[
=

af MsrsnnseImuMuAULes AuAIANNYINEluNsTETIn nsfdnsuilafdustsdnis
nMsguasnsuainuidnvesnu madilemnudnidnAnvedu msmidsdewiundudsauiasugia
fauusssunardaandon mslitinuazinusmiugBuesvaieassd

Mindfulness, self- reflection, meaning of life, deep listening, handling emotions,
empathy and consideration of the social economic cultural and environmental context, living and

working constructively with others.

001231 USraaisieioweiieslutiinusedniu 3(2-2-5)

Philosophy of Life for Sufficient Living

214’4’ a LY (% a o ¢ Y L3 (% aa aa o a aa

ANusiuguneItulSYasuwIAn lanviml Fvimd USsain wagltnsaidudin
Uszaunsaldunssnuen naensudedenieieulvidmasneaudusalud Inuazaulunndfvesd
Foudes ieUsvendldlunisaineassd Waundinnliaunim Tusslevduazaumsdodiny

Basic philosophical and conceptual knowledge on worldview, attitude,
philosophy for life, lifestyle, valuable experience and factors or conditions which influence

success in all aspects of life and profession of respected people.
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001232 ﬂgwmaﬁugﬂmﬁa@mmw%m 3(2-2-5)
Fundamental Laws for Quality of Life
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The laws concerning the quality of student life such as basic rights, human rights,
media ethics in the digital age, intellectual property law, environmental laws, the laws relating to
the protection of art and culture as well as the laws pertaining to the developments towards the

21st century.

001233 Ineiuuszraulan 3(2-2-5)

Thai State and The World Community

aruduRusSsenriassmalvedudinalan meldnsdeuwdaduisiaisng
fausreualislnlaufsdndlutiogiy wesunumvesneuunilan saersuuuwlduluowian ns
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Relations between Thailand and the world community under changes over time
premodern period to since the present day and roles of Thailand in the world forum including
future trends, applications of knowledge in self-improvement, ethic of life management and

being a good citizen of Thailand and the world.

001234 GRERREEHIIGE TRV DR 3(2-2-5)
Civilization and Local Wisdom
! ad v adaa N ax a = a
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Vit wazmseysny dunen wavinugilayaviesiu
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom
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001235 N154d09 LATHEN wazdsny 3(2-2-5)
Politics, Economy and Society
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Meaning and relationship of politics, economy and society, development of
international politics, fundamental politics, politics and the adjustment of developed and
developing countries, Thai politics, World economy systems, influences of globalization in terms
of economy, fundamental economy, the development of economy and society of Thailand,
human and society, fundamental sociology, social order, social refinement, social characteristics,
uniqueness of Thai society and the application of the body of knowledge to one’s living in a
dynamic world of change in politics, economy and society and relationships of world and Thai

systems.

001236 N139ANITN1ALTUT N 3(2-2-5)

Living Management

mnufuariinuy 1RgafuunuIm il sssumAvesywd wasdaduganudisaidsdu
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Living Management: knowledge and skills concerning role, duty and human nature
as well as factors relating to sustainable development in improving responsibility, thinking skills
and being updated with modern science and technology in daily life. Living ethically along the
dynamics of 21th century which is essential to the members of ASEAN Community as well as

world community.
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001237 Vinweain 3(2-2-5)

Life Skills

Anug unummind wazanusuiiaveuseasounsa uazdsay sufusudiiunis
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Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills 21 st century, flexibility and adaptability skills, creativity and self-
direction skills, intra-social and cross culture interaction skills, productivity and accountability

skills, leadership and responsibility skills.

001238 Mssiviude 3(2-2-5)
Media Literacy
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Processes of media analysis and acknowledgements in digital literacy.
Understanding of media effect theories such as myth semiology and advertising concept,
attributes and influence of contemporary and digital media. Analyzing of contents on every

current platform.

001239 AMgEiniuANsH 3(2-2-5)

Leadership and Compassion

anudduosii fuluamssed 21 msBeudieanuin mslddindaenus
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The importance of leader, leadership in the 21st century, learning and living with
love, good global citizenship, studying good practices of conducting public activities as a

guideline for learners' own activities.
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001241 aumnInzIunntuInUsdniu 3 (2-2-5)

Western Music in Daily Life

JUNTENINNAUAT 3AUTENAY 1A9ase wazgAadbveInunInzTuAn Ussnnuasun
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Aesthetics of music, elements, structure and the history of Western music. Style
of music in daily life. Criticism and admiration of music. The application and process of Western

music in daily life.

001242 N5AALTNASNATIALATUIRNTTY 3 (2-2-5)

Creative Thinking and Innovation
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Innovation development process; means of accessing customers’ mind and
discovering the roots of problems; generating and selecting ideas, creating rough prototypes,
testing in the field and extracting information, quick and efficient design-build-test cycles,
getting things done as a multidisciplinary team: brainstorming, making decisions, giving

constructive comments and managing conflicts.

001251 wadnnguuaznisvitauiuiiy 3(2-2-5)

Group Dynamics and Teamwork

WOANTTNAY TLAEITUNGANTTUTINNGN MIWAUINITVOIENWAILAIY VBING
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Various behaviors regarding grouping behaviors, development of group
characterization, group’ s environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra-group communication, teamwork model, guideline to

create Team and Network, group unity, factors enhancing teamwork and practice of teamwork.
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001252 ULIAITANE 3(2-2-5)

Naresuan Studies
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Biography of King Naresuan the Great; his royal duties while reigning the kingdom

such as economy, society and international affairs reflecting Thai identity in various aspects
namely the pursuit of knowledge, perseverance, endeavour, courage, sacrifice, loyalty and their
tolerance for troubles

001253 msduguszneunis 3 (2-2-5)

Entrepreneurship
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The entrepreneurial practices with an emphasis on learning how to find business
ideas, evaluation of new market opportunities and starting a new venture; focuses on identifying
and evaluating new venture, and how to recognize the barriers to success. Exposure to the
stresses of a start- up business, the uncertainties that exist, and the behavior of
entrepreneurs.  Theoretical overview, entrepreneurs, entrepreneurship's links with other
disciplines, and entrepreneurial networks and alliances. Strategies for sustainable survival.

001271 uyudiuAundey 3(2-2-5)

Man and Environment

SEUUTIALALAMUNAINNAIENITININ AMUFUNUTTENINUYWINUSTITUYR bag
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Ecosystems and biodiversity, man-nature and ecosystem service, human structure
and system change that effects on environment, planetary boundary, climate change, sustainable
development goals, environmental ethic and consciousness building, and environmental public

participation.
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001272 ﬂamﬁama%msaumm%’uﬁugm 3(2-2-5)

Introduction to Computer Information Science

Fannisvewnalulagreuiumesanedntsdagtusazeudululdveunaluladlu
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Evolution of computer technology from past to present and a possible future,
computer hardware, software and data, how a computer works, basic computer network, Internet
and applications on the Internet, risks of a system usage, data management, information system,
office automation software, multimedia technology, web-based media publishing, web design and

development and an influence of technology on human society.

001273 AlRFansLazata LInUTEATu 3(2-2-5)
Mathematics and Statistics in Everyday Life
msUszgniinadnmansuazadfiioldldatafuTinysedriu Wy n3du meswians

msﬁmﬁu’tamﬂqsﬁmmmammm%’auﬂamaaaaLﬁamsﬁﬁsaaLLazmié’mﬁuimﬁméfu
The application of Mathematics and Statistics for everyday life including banking

and finance, business decision and statistics for data collection and basic decision making.

001274 gLazal Al luTInUszaniu 3(2-2-5)

Drugs and Chemicals in Daily Life

arudilosuraseuaziadife lnsuns wanfaumiaiuomns sufuedosdoruar
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Basic Knowledge of drug and chemical, nutrition, food supplement including
cosmetics and herbal medicinal product commonly used in daily life and related to health as

well as their proper selection and management for health and environmental safety.
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001275 91MIUAZIDYIN 3(2-2-5)

Food and Life Style

UNUIMLazANLE Aot MTTuTInUTEa Y TMusITULaENgRNIINNITUSIAADINIS
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Roles and importance of food in daily life, cultures and consumption behavior
around the world including the influence of foreign cultures on Thai consumption behavior,
identity and wisdom of food in Thailand, proper food selections according to basic needs, food
choices, information for purchasing food, and food and life style according in the age of

globalization.

001276 wasusazmalulaglnasn 3(2-2-5)

Energy and Technology Around Us

Ausiug i undsnunazmaluladlndd Auveamdsnu ndsmuliin wdu
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Fundamental knowledge of energy and technology around us; energy sources and
knowledge about electrical energy, fuel energy and alternative energy; relationship between
technology and energy consumption; direct and indirect energy consumption; global warming and
related energy situation; current issues and relationship to energy and technology; participation

in energy conservation; efficient energy use and proactive approach to energy issues.
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001277 NOANTTULWE 3(2-2-5)

Human Behavior
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The knowledge of human behaviors such as behavioral concepts; biological basis
and mechanisms of human behavior; mindfulness, meditation, consciousness and its involved
substances; sensory perception, learning and memory, language; the intelligent and others
quotients; social behaviors; abnormal behaviors; human behavioral analysis and applications in
daily life.

001278 FINUATFUNN 3(2-2-5)

Life and Health

FIAUagngAnIsuavnIn  n1sguakazaiuaiugunmvewsiazyd9dy  sIudanns
Uszgndltmnuduasinee ilomsianngunmiinegsioiiles

Life and health behavior, health care and promotion for each age group including
the implementation of the health knowledge and skills for continuous improvement of the quality

of life for oneself and other.

001279 eeansiudinUszaniu 3(2-2-5)

Science in Everyday Life

UNUINYDEINE AN SuAzMALLLA N 1A UTININ NIBAIN LATYTUINITAIININIAY
Angmanivedanisruuiiiertestuiinusedu Wun aiiTiauaramandon il wasuuaglndh
msdeansinsauuay gnieninen Tanuazeania uazanuslyalg maineemansuazinalulad

The role of science and technology with concentration on both biological and
physicals science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity, telecommunications, meteorology, earth, space

and the new frontier of science and technology
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001281 AazN15enAIaINIY 1(0-2-1)

Sports and Exercises

N1SLEUA MIenMAINeLialasNASIANTINNMNNTNY UaENINAFEY
AUITDNINNINNY

The sport playing, exercises for improvement of the physical fitness and physical

fitness test.

252113 ANAFARSAMTUINEAEnNS 3(3-0-6)
Mathematics for Science
dfauaranudelowesileidu syiudvesiladiduuaznsussgnd namaayiug Ui
vaaflandunazn1sUssend
Limits and continuity of functions, derivative of functions and applications,

differentials, integral of functions and applications.

252114 uwAaAdadmIUIngImans 3(3-0-6)

Calculus for Science

wiadlansmUIHLS szuuitaifedn aunsBefuusiaiy Wunss seuu @7 ewius
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Techniques of integration, polar coordinate systems, parametric equations, lines,

planes, surfaces, partial derivatives, double integrals and applications.

255111 et 3(2-2-5)

Biostatistics
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Extent and utility of statistics for health science and biology, descriptive statistics,
elementary of probability theory, probability distribution of random variable, sampling
distribution, estimation and testing hypotheses, elementary analysis of variance, regression and

correlation analysis, chi-square test.
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256103 oy 4(3-3-7)

Introductory Chemistry
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Atomic structures, periodic table and properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution, chemical equilibrium, thermodynamics, chemical
kinetics, acid- base, electrochemistry, organic chemistry and biomolecules, environmental
chemistry, compounds of representative and transition elements, industrial chemistry and nuclear

chemistry.

256121 LAIBUN3Y 5(4-3-9)

Organic Chemistry

Tassaisautivhll nmsdente nmawisuuaruiisewesansdunIsussunameng o
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Structures, classification and nomenclature of organic substances,
stereochemistry, reaction and mechanism of organic compounds, aliphatic hydrocarbons and
their reactions including alcohol, ether, aldehyde and ketone, carboxylic acids and derivatives,

nitrogen and sulfur compounds, aromatic hydrocarbons and derivatives.

256254 LPIAATIZ AT UTIN 4(3-3-7)

Quantitative Chemical Analysis

AVsIRTIAed AEmTwseilaetiiin S8nsuenansedl Wy n1sarie Savdas
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Volumetric and gravimetric methods, separation by solvent extraction and
chromatographic methods, introduction to instrumental chemical analysis such as ultaviolet-
visible spectrophotometry, potentiometry, atomic absortion spectrophotometry and high

performance liquid chromatography.
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258100 U5 IRMarHAILINITNI9TIINGN 1(1-0-2)
History and Development of Biology
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History, discovery and development of biology, famous biologist of Thailand and
of the world, roles and importance of biology to social and human living, relationship of biology

and other sciences, research ethics for biology.

258122 NNuAERNS 3(2-3-5)
Botany
ANUVANTANYUALOUNTUIFILVRINY FNg 1IN NeinA uazasTInenlesnuves

Plant diversity and plant taxonomy, morphology, anatomy and introduction to

plant physiology.

258132 dn1Inen 3(2-3-5)
Zoology
Tnssadawazmifidaliouiiou anuvainvaisiasauduius S munisvesdns
Comparative structure and function, animal diversity and evolutionary

relationship among phyla.

258200 MsdeasnwsanguiloingUszasdianzmedainen 1(0-2-1)
Communicative English for Specific Purposes in Biology
Anils-nanudangulpeiunisesnides msldfdw o uazguussloniile

IMQUITAIANNITINTHALIVITNNITIINEN

Listening and speaking English with emphasis on pronunciation, vocabulary,

expressions, and sentence structures for academic and professional purposes in Biology.

258201 N5FEINISINUAONITIATILNTGINIMTANeT  1(0-2-1)
Communicative English for Academic Analysis in Biology
Anfla-nanwdingulaeitunisasuaing MINATIER N15AAIIL KAENITHARIAIY

Anwtu ieTmguszasdmainmsluandainen
Listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to biology.
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258202 mﬁamsmmé’ﬂﬂqmﬁamiﬂﬂLauammmmﬁ%ﬁwm 1(0-2-1)
Communicative English for Research Presentation in Biology
Anthiaveranunsdua’ wierauddefiiedestvainendununsnguld

pg19diUsZANS AW
Giving oral presentations on academic research related to biology with effective

delivery in English.

258212 IPINe1veLTaa 4(4-0-8)

Cell Biology

asndfdulasaduasdiussnevreasad lasvadsuavdiuseneurensad
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Chemical foundations of cell, cell components and functions of cell organelles
both in prokaryotic and eukaryotic cells, cell study techniques, cell divisions and cell cycles,

cell communication and apoptosis.

258221 NANBUNTUITIY 3(3-0-6)

Principles of Taxonomy
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3o Msuunvavgmuaeiiauns msldgudeyameiiiveluanalumsiadiuunuaziingies
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Criteria for biological classification, international code of biological nomenclature,
phylogenetic classification, Molecular biology database for phylogeny construction.

258222 U URNSOYNTUITIUY 1(0-3-1)

Laboratory in Taxonomy
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Create criteria for classification, plant and animal classification methods, using
and construction of taxonomic keys for plant and animal identification, international rules of
nomenclature and publications, Plant and animal specimen preservation methods, and
construction database of plant and animal specimens.
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258252 nantiAINg) 3(3-0-6)
Principle of Ecology
AduiusuediTintuAuadenluseMUAdTin sefuUsseng sefuuvy
sEAUTEULinALarseaulan 33anenseysnyg
Interactions between organisms and their environment at the individual,

population, community and ecosystem levels of organization, conservation ecology.

258253 UuRn1stivaainen 1(0-3-1)

Laboratory in Ecology
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Basic methods for investigate and analyze ecological data; influent of the
physical and biological factors for survivorship, population density, population growth,
dispersion, intraspecific competition and interspecific competition, species diversity and
succession, energy transfer in ecosystem, physical and biological factors in small artificial
ecosystem, animals behavior, and integrated the common field methods with experimental

design and data analysis for study the plant and animal community structures.

258302 a3vimgvily 4(4-0-8)
General Physiology
asimenituguiiiiuaisivenssduead nigdisna waenalnnseuasludaifivdugs
Basic physiology with emphasis on cell physiology, homeostasis, and control

mechanisms in animals and vascular plants.

258321 A3TINYNVDINY 3(2-3-5)

Plant Physiology

Tnssadsuazninfivedasiadesineg luit  anuduiugveniuasiiy
ﬁmmmiﬁﬁj MIFUATIZILE N5auaee MImeladianes ATy Las ML INY

Plant structures and functions; water relation, plant nutrition, photosynthesis,

translocation, Photorespiration, plant growth and development.
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258322 douguinevoIny 3(2-3-5)
Plant Morphology

A U °

Huguiazigdviodaes Msdadeunanuduiiusseninmnay anstinuag
Faums Berfudnunedds fufley Funouninaiyussimunvesduildldvimihiiduiug wavdau
mthitaamadduiug anuddgmaasugiavesiiviogs
Non-vascular and vascular plants, an interaction for evolution, life cycles, habits,
habitats, srowth and development of vegetative and reproductive parts, and their economic

importance.

258323 NEANAANARNSUDINY 3(2-3-5)
Plant Anatomy
¢ &g A Y A aw = & A
LR ITUULUBDLYD Imaaiwmﬂu%m% ’J'WLI‘LJ’]ﬂ'ﬁLLﬁSﬂWiLUaﬁluLL‘U’ﬁﬂJ@QL‘LJE]LEJ?JGL'L!
SYELANLY) VOINTLRSULAULA
Cells, tissues, internal structure of plant, evolution and ontogeny of vascular

plants.

258324 AUNTUITIUVRINY 3(2-3-5)

Plant Taxonomy

MaNMIUALTEUUM TSRS IUAMINATY MIimuaTe MInTIaaoulendnyaliily
dnuwazdszdnsduariuiegvesiuglinenluussmalng uazanuduiusmaiaunisvesity

Principles of plant classification, nomenclature and identification, characteristics
of family and habitats of flowering plants in Thailand, phylogeny of plants.

258325 LSINYN 3(2-3-5)

Palynology

FUIWINN mSLﬁﬂazaaﬂLi%LLazﬁUa% é’ﬂwmmaﬂazaaﬂLiﬂéﬁaaﬂaﬂuﬁ%mﬁu
#1199 NSHANGT N1399NVDIALEBATULAXNITUNAUS N1sdnduunvIavyvasialaglddnuazves
GERRNSIY!

Reproduction and morphology of pollen grains and spores, pollination and
fertilization, pollen characteristics for plant classification.



55

258326 gosluuny 3(2-3-5)

Plant Hormones

gosluufiAeadosiuiiv dnvazmaniivessesluuesndu Juesady lalalaiy tevs
du warduslves N1sUsEynAldnanIsinens

Chemical characteristics and properties of plant hormones; auxins, gibberellins,
cytokinins, ethylene and plant growth inhibitors, applications of plant hormones for agricultural

purposes.

258327 NS AULATOINY 3(2-3-5)

Plant Growth

nszUIUNSAng 9 lunsasydulaesiiv Jadesa o Adedestunmsasyduls
ansmuAuMTasyiAule viwavesdannden warmsnevaussesiigluguuuusing 9

Growth process in plants, factors affecting growth, stimulating substances, plant

growth regulators and effects of environment on plant growth.

258331 #TInevesdnl 3(2-3-5)

Animal Physiology

nalnmaisinevesszutetuieding q vesdnd nsruIuMsEeIMms Nsuaniey
frg mavudewden msfudie suudsvam msviauesndmiile ssuuseulivieuarszuy

v ¢

duiug

Physiological processes of animal organs, digestion, gas exchange, circulation,

excretion, nervous system, muscular function, endocrine and reproductive system.

258332 Invwesmroulive 3(2-3-5)

Endocrinology

Mﬁﬂﬂ’ﬁﬁug’]ulﬁlmﬁUﬂ’ﬁ’eJ%Jﬂi]Vlé“U@ﬂ88§IQJ‘H ULV LAY WARIFUATIZA
Swnnes Lﬁa@imﬁaai’mmﬂwma ﬂaiﬂﬂ’liaaﬂim‘éuazmimuau NEINALATESTING1VDIRUlSTID
nanlus1anie sudaunasassgesluuinnan

Fundamental concepts of hormone actions, classes of hormone, sources,
receptor, target tissue or organs, mechanisms of hormone actions and regulations, anatomy of

major endocrine glands including miscellaneous endocrine tissues.
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258333 NOANIIUVDIEN 3(2-3-5)

Animal Behavior

nalnNIsHANINGANITULANITUTUNGANTIUVDIERT N5YI9UVBITZTUUUIEEM
gosluu Waun1sdnd Wugnssy L) wagdiauinisveangingsy USduiusnamginssuvesdn
Tudsernsimeliuuagseninanguusssing

Behavioral mechanism and adaptation of animals, neurophysiological, hormonal,
developmental, genetic, ecological and evolutionary aspects of behavior, behavior interactions

within and between populations.

258334 BUNTUITIUEN T 3(2-3-5)

Animal Taxonomy

vdneunsIistu dnvazvnluuardnvaziemzvesdailulidusing 4 nmsduun
yanavgdnd nesvufiodnd vinanafenfunisiedodnd

Principles of taxonomy, general and unique characteristic of animal phyla, animal
classification, animal identification and nomenclature using the International Code of Zoological

Nomenclature.

258335 Usaninegiily 3(2-3-5)

General Parasitology

Mé’ﬂ‘ﬁugmé’mﬂiﬁm%wm yiinvosusAninuluaunazdnd Trinemaritannnisves
Usdn anuduiusszninslsdniuggnende uarisnislunsmuan malialumsiiusedns mailady
N15AI9EU LagMSAUSNeIFieg19wesUsdn

Basic principles of parasitology, species of parasites in human and animal, biology
and evolution of parasite, host—parasite relationship, methods of control, techniques for

collecting, identifying, examining and preserving parasites.

258336 Qilenansdn 3(2-3-5)
Zoogeography

|3

wanNIN1ienansdnd sUluunInTEe Sunsisenvesiugnssuuasdnmineily
ns\inal3dlui nouiaunavewtdd Tauinsvesdnudniuazgiimansdnivadan

Principles of zoogeography, distribution pattern, roles of history, interaction of
genetic and ecology in speciation, species equilibrium theory, evolutionary zoogeography of

communities and zoogeographical regions of the world.
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258337 dnifinszgndumnds 3(2-3-5)
Vertebrate Zoology
duginen Medniemans seuuelelzvesdniiinsegndunas aunsuds1u Timuinis
Morphology, anatomy, orean system of chordates and vertebrates, taxonomy and

evolution.

258338 dnilifinsrgndunds 3(2-3-5)

Invertebrate Zoology

dougnuinen @551 G0ringT aunINIsIY karANNFURLENITaINTYe Rl
nszgndunds fausdniwadifen audonndeifdunudidatush

Morphology, physiology, ecology, taxonomy and of phylogenetic relationship
invertebrates from protozoa to lower chordates.

258342 NANNUGAENS 3(3-0-6)

Principle of Genetics

Jpdnswasmsuuasaduuulilndawazluleda nann1saneneniugNIsuAINNUB UL
ARATNIAYYILVBINLLUUAD NITAENBANUTNITUUBNTIARYE NUFAANSITIUTUM
TUIMANSYDINYWEIRAZNITIATIRIINARANT Wugeansuseyng tassaisvesdludiazasiugnssy
N1391889a5UINTTN NsuvesBulaglasiulay MINaeRLg N15AIVANNITYININUYDIETY

Cell cycle, mitotic and meiotic cell division, Mendelian inheritance and extension
of Mendelian genetics, extra-chromosomal inheritance, quantitative genetics, human genetics
and pedigree analysis, population genetics, genome and genetic materials, DNA replication, gene

expression, mutation, gene regulations.

258343 UfuRnnsiugaans 1(0-3-1)

Laboratory in Genetics

UftRmsnmsutavadliladauazluloda msnevendnunymeiugnssuvesdedidin
anutazdu mvageuladaumd dunauazmsaaumuifuuulashiley mslesgiiugussia
nsafnRBueuaznsLenvuInfduelngisiasianlnslusda

Mitotic and meiotic cell division experiment, genetic inheritance of organism,
linkage and gene mapping, probability, population genetics and chi-square test, pedigree
analysis DNA isolation and gel electrophoresis.
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258344 AT 3(3-0-6)

Evolution

LWIAAMIITAILINTST MENFINVDINISARTIAILINTT NlwiFteInIFIY TIMuINTg
winA nalnmaAnddiPinvialmiuazanumainvans sulififauinisuagdisnna Hauinisganie
LagUgANEnTUTEYINT

Evolutionary concepts, evident of evolutions, Darwinian concepts,
macroevolutions, speciation and variation, evolutionary trees and timeline, microevolution and

population genetics.

258345 WugAanIvoLLas 3(2-3-5)

Cytogenetics

Tassaamiii uazwginssuvedlasiulaaluigdnawaduaylaleda nsAnwiailelnd
yosiiy & war uynd madsuuladeasauardiulashiluidnadelulnd wagifauinisves
AuiiTin meladesiu uar wadamdumanalunsfnviusmanivensad

Structures, functions and behavior of chromosome in cell cycle and meiosis,
karyotyping of plant, animal and human, variation in chromosome number and chromosome
structure effect on phenotype and evolution of organisms, molecular techniques in

cytogenetics.

258346 WUgAANSURLLYE 3(2-3-5)

Human Genetics

nstevendnungmaiusnssy Tassada wihiuaywgAnssuvesBulaylasluley
Tusywd dadeffnarenaAsunlasdnuugmaiusnssy Wugnssuvesizids unumvesiusmanily
AUNITUNNE A13ITGULATAIALIYBILL LY

Genetic inheritance in human, structure, function and behavior of genes and
chromosomes, mutagenesis, genetic of cancer, role of genetics in medical science, public health

and social.
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258347 WUGAANTUTEYINS 3(2-3-5)

Population Genetics

mMsnwaufuusmeaiugnsslulsznins mswasunlasuivesdunaslulnd
Milugnsifediaunnsiaglémadamaluanaiviuasiouaznszuiumsmsadinenans Wiielidlans
\AnatTdlm

Study of genetic variation within populations, the changes of gene and genotype
frequencies in population over space and time, leading to mechanisms of evolutionary process,
applying modern molecular technique and mathematical model to better understand the

Speciation process.

258348 ftugemanisesuluanadosiy 3(2-3-5)
Introductory Molecular Genetics
Tassadauaznihivesasiusnasy sausnssy nalnseduwaduagseduluana
Rendumsifiudileswesfiuie MIuanseenuazn1sMUANTINUYEIEY
Structure and function of genetic material, genetic code, cellular and molecular

mechanism underlying DNA replication, gene expression and regulation.

258351 Ainruarandondnm 3(2-3-5)

Ecological Literacy and Environmental Education

W laszuudinfluuneAsI LWéﬂsumms‘vma‘wmmamw@umammuwamwqau
Uimmiﬁmwml,nmaamm mwmmwnmmm LWEJﬁﬁNﬂi“U']‘Uﬂ’ﬁLﬁEJ‘Ui LaZAINITUNINISANEN ‘Vl
LﬂEJ’JﬂUﬂﬂJﬂWSUENSSﬁJGU’WI LLawmmwuaquﬂuiwuun@1

Understanding the principles of ecosystem organization and using science
knowledge for creating sustainable human communities, Integration of ecological knowledge and
environmental problems to draw the foster learmning processes and education activities toward
appreciation of nature and human role in the ecosystem.
258352 Uneingvesda 3(2-3-5)

Animal Ecology

Ufduiusvesdnitutadenatininuwaznienin naanssy Iniide wazguiuures
N1SNSEALRUGURIENT

Interrelationships between animals and biotic and physical environments,

behavior, niche segregation and distribution patterns.
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258353 TNINeLiiog 3(2-3-5)
Urban Ecology

6 Sa A

Ufdusiussevineuyud 391730 warsssuviAludsndevesuvuiiies sULUULAY
mswasuuandsinaidsalifnssuuineiles msnszaeduazauynyuesddldinlussuuiing
e nsaneveandsnulussuuiades n1sdanisuasiadesfiduiustutlymuazuuimiandle
dawndenluguvuiios

The interaction between human, organism and nature in the urban environment,
ecological processes and patterns that characterize urban ecosystem, distribution and abundance
of organisms in urban ecosystems, energy flows within urban ecosystems, and urban planning and

management that relates to environmental problems and sustainable solution.

258354 Uminensou 3(2-3-5)

Tropical Ecology

UfduiusseninsdadiPinuassssundluszuuinaaniou dadenenonimuagiinin
Snminenddwaliiaszuuinmundeu Tassadaasning saumaruduiudlussuuineaniou
mm‘wmﬂwmmaa%wm%aLLasmmwmﬂwawma%amwhiswﬁnﬁLﬁm%fau ﬂ?'ﬁﬁ’]LﬁumuaH%}ﬂ‘é
ANUVAINNANENTININ UarnTUszendnuinlineingwniou Lﬁaﬁuw‘,wwﬁnﬂﬁﬁaﬂmm

The interaction between organism and nature in the tropical ecosystem, physical
and biological factors that characterize tropical ecosystem, structure and function including their
relationships in tropical ecosystem, diversity of biomes and biodiversity in tropical ecosystem,

current biodiversity conservation and application for restoration of degradation ecosystem:s.

258355 Unrineuseyns 3(2-3-5)

Population Ecology

(31’3LLUiﬁugmﬁWLLamﬂmé’ﬂwmmaﬂﬂizﬁmﬂi Tumassuienatavszanns msiiiaty
vasUsznsitusarlitufumnumu N13AIUANYsEYINT IA53a519018UeIUsEYINT Life history
UfduiuduaznnzmsunaugissninsUssnnsisiiniu msdanswazniseysndussnnsesnedeiy
wipllAN15d1 ez N1TUTEEIUTIWINUTEIING

Population demographics, population models, density-dependent and density-
independence population growth, population regulation, age structure, life history, interspecific
interaction, population management and sustainable conservation, field and analysis techniques

to survey and estimate population abundance.
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258356 VI VDILANY 3(2-3-5)

Pollution Biology

Snunrvosaimmail maenALaEnIsHu awnvaamsiinlavuanyly
AauIndou mif]mﬁuuazufﬂﬁuﬂiymmﬁw msmﬁﬂ@ﬁmmnméjé}m

Types of air, water, and soil pollutions, causes and treatments of environmental

pollutions, protection and conservation of natural environments.

258361 UitRnswaznsliadesiionsdsinen 2(1-3-3)

Practice and Instrumentation in Biology

UfTRnmsdmiunsliiedestiefugiumsdsine lunsdms fa niswSevansiad
vanmsuazIsmslindesgansiatdidnnseu nsfinvinugdmivldiaioslonsauninslnlaied 1wy
danslalaan-dadaaninslvllawed lasuilans il uag ndnmsviuvesdiesng q luesujdfinig
NN LYU Lﬂéaﬂ{jumﬁlméjﬁEJLLiwﬁ@uéﬂmﬂ éjﬂaamﬁﬁa w3nsilsmusule Wusu anudaende
TurejuRnTs 938s55unslddninaass

Laboratory of fundamental instrumental in biology for measurement, stock
solution and working solution preparation, principles of electron microscopes, UV and visible
spectrophotometry, chromatographic techniques and general instrument in biology laboratory

such as centrifugation, laminar air flow, autoclave, lab safety and animal ethics.

258362 WMATANINTIIINYY 3(2-3-5)

Biological Techniques

welang g MeEAner mavndladans wad Wedefivuaniofedns nssusaw
WazLAUSNYIRI9E19M19TINeN

Biological techniques; cells, plant and animal tissue permanent slide preparation,

specimen collection and preservation of biological samples.

258363 NSMANINLASEIYATNNIINGIANERS 3(1-4-4)

Scientific Illustration

wlﬁﬁﬂﬁug’mmﬁ’nmmeﬁm’lmam% qUﬂifﬁmi’Jmmw FupounTNANTM N9
AWaBLEY mimmm‘wLLamé’ﬂwmzmqmﬁmmLazﬁmﬁsm“uadﬁ% &5 LarAINEITNA IATlALaY
RANNITABNIN ﬁ]&ﬂﬁ@ﬂﬂﬁ%ﬁiﬁﬂ NADIRINA mﬂﬁﬂmmmamﬁ’sLma'gﬁi’gﬂiuﬂ’ﬁ%’ﬂmﬁgﬂmw 13
Tauon W IuTI89UNIITINIG

Basic techniques in scientific drawing, drawing materials, drawing processes,

drawing for illustration of plant, animal anatomy, morphology and natural fields, technique of
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photograph using microscope camera, digital camera and computer program for production of

graphic and documentation, scientific illustration for academic reports.

258364 NFIATINVBYANINTVINGUTADR 3(2-3-5)

Statistical Data Analysis in Biology

Useansuaznausiegnslunisadi nsRAuRgIL N159UNY TBNTINUHUNITNAG DY
NSRENITIATIEIVNEDA LM ZaN NMskUanan1eadin uaznsdtauetoyaduidenesiinelusy
AT NUAT AL

Statistical population and samples, hypotheses, inferences, experimental designs,

statistical analysis, data interpretation and presentation in biological researches.

258365 weluladFanmdasdu 3(2-3-5)

Introductory Biotechnology

weluladfanilonisuanity nsudade? mamzdsasad fuiiia nsudaindy
nazmadadugiiduiu Fanariiensnasmdanunaunuuazihdaduwindon maluladnsmingduysd
waluladTnmmaad msusnwandaiiievihliansndnsasivians

Biotechnology in plant production, animal production, stem cell culture and
vaccine production, biomass renewable energy and environmental treatment, microbial

fermentation, technology biotechnology in chemistry and bio-separation.

258366 mManzdeaieibodiv 3(2-3-5)

Plant Tissue Culture

welawazrianslumsinzdsaiedeainduing q vasity nsldusslovimaedny
NSUSUUTILSHY N1sveneuging Tsaiy waeneanisunngd

Techniques in plant tissue culture, application of tissue culture for crop

improvement, rapid clonal propagation, disease-free plant production and medical purposes.

258369 FIngysanmsiaruinnssy 1(0-3-1)
Integrated Biology and Innovation
Msysannsuazidenlesesdmnuinediivenfumansanndu 4 MAeades thlugns
UUR93e nsaawinnssy msvausiesenasiaus WiinUsslevisoyuyy dn
Integration of biology and related knowledge lead to practical innovation and

developing knowledge for social and communities.
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258421 NONUANENILATENA 3(2-3-5)

Economic Botany

nsfneiglasAMUduTusIzrIlassaswiivlazn s luly sadsanudnlaludiu
Tnssadauagnihiivesiiy msnade dufuidn n13dn wasnsUsuUsusvesimavsAtlurasduarly
awan dmsuliduemns wdesdu dme sndnwilsa uaglifaiunenven

Plants and the relationship between plant structure and human’s use including
an understanding of plant form and function, nomenclature, origin, trading and breeding for
improvement of economically important plants now and future for food, beverages, textile,

medicines and ornamental gardening.

258422 P vesiivayulng 3(2-3-5)

Biology of Medicinal plant

neAnAEnSuazyanIsAlanvuzvasnsiivayulng dugiuineuasngnueynsuisy
yosivayulng fwing ssrusznaumeaiiluiivayulng lauiasuseneugugil ansusenaunfegd
LaznsEUIUNITIduATEansUsENeUnRen msiiuieiaznsveneiugivayulng ity
futhuasnansusivosiivayulng

Anatomy and powdered drugs of plants, morphology and taxonomy of medicinal
plants, chemical constituents: primary metabolite, secondary metabolite; biosynthesis of
secondary metabolite, harvesting and propagation of medicinal plant, folk wisdom and products

of medicinal plant.

258423 e naaglil 3(2-3-5)

Orchid Biology

Fnewondeld mamneiies nssuunanawasstiandaeliifiddny maveeius
néeliithedBnssngg nsUgnndaeliienisdiilenisdsesn

Orchid biology and cultivation taxonomic basis for identifying of important genera

and species, different techniques for orchid propagation, commercial production and marketing.

258424 i 3(2-3-5)
Aquatic Plants
TIWUINTVINYN FUFIWTNET NMEINIAAENT BUNTUITI AUFNTUSUDINY

(%
[y

Wfuszuuiineluwasi msesusnuwasnsldusslevuainiivdnlngaesugia
Evolution, morphology, anatomy, taxonomy of aquatic plants, environmental

implication, conservation and economic use.
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258425 luslelad 3(2-3-5)

Bryology

anwEn TN IUIneT nednia wageunsuis wvesivliivioddes 1y wed
13330 wag sosuiisn MmassTinluuvasieguuusiieg uaznsnsza1s MadiTIazAUFeg
insosilonazmadalunsszyvia mafvinw unumdesyuuinauaznsldusslovinenyyd

Morphology, anatomy and taxonomy of bryophytes such as mosses, liverworts

and hornworts, ecology, habitats and distribution, fields survey and specimens collection,

identification tools and techniques, ecological implication and utilization.

258431 Un#inen 3(2-3-5)

Ornithology

e Ll uay TTaun1svesun kaznsindnununtulszmealng anud1fyy
Yo9nsAnEIUnTuNIAEUNL

Biology, ecology and evolution of birds, classification of bird in Thailand and

importance of bird watching.

258432 Hvingn 3(2-3-5)

Malacology

oyNTIIGIU Unasfiagende nsdusiug maaTgdul meliana @35inen SINIZIAE
ANNAIAYNIINITUNNE KBSV LATEFAIVDIERTIININOY

Taxonomy, habitat, reproduction, srowth and development, anatomy,

physiology, shell culture, medical and economic importance of mollusks.

258433 FPINY1VOIULAS 3(2-3-5)

Insect Biology

FIINYHATOUNTUITIUVDIWLUAT NOFNTIUVOWUSY TIAINEIVDWUAT LaBIHIAY
msenursusasitiulny anuduitusvesuasiuiis &0 syvduazdswnden

Biology and taxonomy of insects, insect behavior, insect ecology, social insect,

insect control, relationships between insects, plants, animals, human and environment.
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258434 WA AYNIAATYFAR 3(2-3-5)

Economic Entomology

uiasifinuddgmaasugia nisldusslestannuuas W wuasilvindadui
uaaaiuly ulaINANINATLATLLAARIETNNIA InviaznsmuRuuIAsine ARy 1Wu uadngie
wuadnsdnd uuaslutnuSeunaziuamvizdilsn

Economic insects, beneficial insects; products from insects, edible insects,
pollinating insect, natural enemies in biological control, insect pests and their control, insect
pests of agriculture, stored product pests, parasitic insects of domestic animals and livestock,

household insects and vector insects.

258435 ARETER AL 3(2-3-5)

Apiculture

Tnenvesis Trgfimand uaslineiveivesits meiniamans a35ven Tassadng
Haaw dnguazlsaas n1adieisny wAASuT nsdnniswasiidedestisgtuieatuniades

Biology of honeybees, biogeography and ecology of honeybees, anatomy and
physiology, colony social structure, pest and diseases, pollination, products, management and

current topics in Apiculture.

258436 daliAsugne 3(2-3-5)

Economic Animals

'
a

°o w wa < & v U v oy ¢
ANUEIALY UT2IRAUTULT NITINNZLEEN N159ANT NNTUTUUTINUGERILAYEAIN

D.

dAgvedlneg
History and importance of animals, culture, management and genetic

improvement of economic animals in Thailand.

258441 AlulagAowe 3(2-3-5)

DNA Technology

wedafiugtunetugimnssy Aduenmzuazmislaaudu msdedulugailon n1s
Wasinadidueluneufizengnls maensimaduiedlelnd mengideyanadiansan
wedesiu uaznailuldusslon

Basic techniques in genetic engineering, DNA vector and gene cloning, gene
transfer in eukaryote, DNA amplification by polymerase chain reaction, nucleotide sequencing,

data analysis using basic bioinformatics, applications of DNA technology.
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258442 iesesvangidaluianauagnnsuszene 3(3-0-6)

Molecular Markers and Applications

Susvesgueslen nénnsveaaissneiBsluana in3eamnelusiu edomsnefidy
ilisleuslawdu FBides uariBmaduiiedlolnd msuszgndlunsyiunudizluy nsdadon
TngldipSomune msfnu3tauinis msieseiszens waznsidluiuiiineiaans

Eukaryotic genome, principles of molecular markers, protein markers
hybridization-based, PCR-based and nucleotide sequence-based DNA markers, applications in
genome mapping, marker-assisted selection, evolutionary study, population analysis and

forensic science.

258451 Iivedanndonnazniseying 3(2-3-5)
Environmental and Conservation Biology
Fiingvesdandouuazszuuing Jadviifinansenusedauindon uazay

vanvaguesdildin msdanisminensegnedBu wagnseying
Environmental biology and ecosystem, environmental impacts, global

biodiversity, factors affecting biodiversity, sustaining natural resources and conservation.

258052 FAmefiudinani 3(2-3-5)

Wetland Biology

mmwmwmﬁuﬁ%jwfw mﬁﬂﬁﬂl,l,uﬂﬁuﬁ?jmﬁﬂ anmwIndonfiiedes iwu ma
Aen Ml AdiEinuundn iowasdafiuuelng iauﬁﬂuﬂﬁmﬁaagﬁmmau TR
mmé’uﬁuﬁ‘mm%qﬁ%ﬁm’tuﬁuﬁ?juﬁw ﬂﬂiLUﬁauLLUaﬂLLaﬁi’wmmsmaaﬁuﬁﬁmﬁﬂuaﬁm Uagtuuay
UAN iwﬁammﬁwﬁmmaaﬁuﬁﬁmﬁwﬁumqwéuaxszwmwﬁfﬂ

The meaning of wetland, classification, environments, microorganism,
invertebrates, plants and animal including birds, wetland functions, wetland development from
the pass to the future and importance of wetland for human and economics.
258453 nsAuANAnisLardnilae Vs 3(2-3-5)

Biological Control

nuiuazisnsmunudnsiivuardailaetnis AngsssuviAntanitlunisauny
l8T335 Auduiusuasnansenurednismival Inedigsessuuiauasnsluldusslov

Theories and methodology of biological pest control, natural enemies used in
biological control, relationship and impact of biological control on environment, applications of

biological control.
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258461 ﬂﬁiL‘W’]BL’?;ENLﬁ’@L?Jl’e]ﬁ“m,ﬁaﬂ’]imammﬁqaﬁﬂﬁ 3(2-3-5)

Plant Tissue Culture for Secondary Metabolite Production

Judafuriew: 258366 maineidsaiieieii

wiadla Tuneuuariinamzidsaiieefia naesisnsfifsuies ilensudnansyie
pinayulng {Jﬁlé’aﬁﬁmam'amiwémmsnaagmuamwﬂaa@L%a MsUfuUasLiid sy AnEm
mﬁmammmaagﬁiuamwﬂaamL?ga

Plant tissue culture as well as related techniques and methods for plant
secondary metabolite production from medicinal plant, factor affecting plant secondary
metabolite production in tissue culture system, strategies to improve and increase plant

secondary metabolite production in tissue culture system.

258462 nstnilfAamsnanelufinded 3(2-3-5)

Introduction to Induced Mutagenesis in Plants

Juraduniou: 258366 MsinziEsiodeii

Uszlnnuargvisvesdsnonisnats ndnns wedeuarisnisdestuvesnistniiliide
msnangludiy JadefifinasionisiniliAnnisnats msdmdenituinans naenaunisnsadeunis
naney

Types and modes of action of mutagen, basic principle, techniques and methods
of induced mutation in plant, factor affecting induced mutation, screening of mutant including

the mutation confirmation.

258463 ftugimnssufimdasiu 3(2-3-5)

Introduction to Plant Genetic Engineering

Jrfadurew: 258366 mawzdsuiiowdoii

NANN3 L‘VlﬂﬁﬂLLaﬁ%mﬁLﬁaﬂﬁu%aﬂmsﬁmmiﬁuqmiﬂuﬁ% Wnsaienme n1sang
Fudhmnedndiis masaidenidaBefiuillésunmsindu mansaasunisunsnedluiluy n1suanssen
yostumnglusuialssunsaedu uay msUszgnd

Basic principles, techniques and methods of plant genetic engineering, methods
for vector construction, selection of transformed plant tissue, confirmation of transgene

integration in plant genome and its expression as well as applications.
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258464 Transaumanugiy 3(2-3-5)

Basic Bioinformatics

ndnnsfiuguresdiansaune gudeyanainine madududoyadduiisue ans
Wue war Wsiiuangiudeyasuiansiu malieuiieudaufdueuazlusiu Aowelulasueisduay
NTIATIVNITHANIDBNVBIBY N1TINWIELATIET1N0dlUTAY MIUTsnAldnIau
Frensaumne

Principles of basic bioinformatics, biological databases, searching for the DNA,
RNA and protein sequences from GenBank databases, DNA and protein sequences alignment,
DNA microarrays and gene expression analysis, protein structure prediction, applications of

bioinformatics.

258465 Wtetagiunadvinen 3(2-3-5)

Current Topics in Biology

AATIRkarINIaNaATeludeie audidnelulagiu

Analysis and discussion of current and special topics in biology.
258491 GHEGIY 1(0-2-1)

Seminar

mmm%am?iaLLazmamumﬁﬂj’mmﬁamiﬁ’naua ?]ﬂLauamamuuaﬁmiﬁﬁmamumi
AUATILAZNITINENNTIING

Preparation of academic media for presentation, practice on scientific
presentation, reference searching skill and discussion of scientific papers especially in biological
science research.

=

258492 IdnusTEAuUT Y IRT 6 NN
Undergraduate Thesis
NIANYIAUATIDATEUIDITUMUMANNITNININIAERIAUAUATAYDITERAETANS

@LLaﬁummmiﬂ‘ﬁU‘%ﬂmLLazﬂiimmiLT]uQMU@ﬁwmﬁwué W%@Mﬁ%ﬁﬁLauaLLaqumaﬂ’lu%’ﬂIugﬂLém

MIDUNAILIG
Independent study or research based on scientific methods under supervision of

advisor and committee including research presentation and writing the thesis report or research

article.
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258496 AUAAANE 6 NUWAN
Co-operative Education
nsEnUURnunglumhenunasivseenty visedssunalaglasuaiiy
WILYOUNNMING 18
Practicing in the governmental or private organization or in the foreign country

under the permission from the university.

258497 N150USUVS o nIUlUANIU ST WA 6 MU2ENR
International Academic or Professional Training
ASHNBUSUUS DR NI ULUANUSTLNAANUTIING NI DIUNLNBITD

International academic or professional training in chemistry or other related fields.

261103 Handidaasu 4(3-3-7)

Introductory Physics

adnmansidluidnd ngnisiedend ussliumae sunagndanuy lusuuduuagnisvu
nsindeuiiuvuvyy auldivesaans namansvedlva Usingnisalrdunazineea weslu launind
widnlaii 2saslwitndosty Mandeyelm

Mathematics for physics, law of motion, gravitational force, work and energy,
momentum and collisions, rotation motion, properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics, electricity and magnetism, basic electric circuits,

modern physics.

266201 TNl 4(3-3-7)
General Microbiology

=

Tassadauaznihivousadedunid 01mns maaigyuarnisduiug wunueddu Bnsauauqdunid
Msdavinavy wagugmans Anudfgvosaunidlusues gnavinssy uaden nsuwnd
LAZANTITUAY

Structures and functions of microbial cells, nutrition, srowth and reproduction,
metabolism, control, classification of microorganisms and genetics their significance on food,

industry, environment, medicine and public health.
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Biochemistry

Anwnaantivaglasiainwesanstiluanasine q duldud enslulawmse &iie
nsnezdlu 1Usiu nsnliinade nalnnisssufiseuazaaumansvesaulesl sasluuuas Tnvwinis 3
WANIUAERS NSLARIDBNIALANTATUANAN WA NIIRUTNTTY miﬂ’mﬂmﬂizU’JuﬂﬁLLmLmuaﬁ%m
elusieanie 3meluna Hiansauna aalnsalal wasmsliaseidalsinn Mmegey
Astulawnsn nMsvegeudnin nsmageunsnesiilulazlusiu saumansvesoulesl nsagaunsea
1Aadn wasnatian1edAneluans

Study structures and properties of major biomolecules such as carbohydrate,
lipid, amino acid, protein, nucleic acid, catalytic reactions and enzyme kinetics, hormone and
nutrition, bioenergetics, gene expression and regulation, metabolic control of human bodies,
biomolecules, bioinformatics, spectrophotometer and qualitative measurement, carbohydrate
test, lipid test, amino acid and protein tests, enzyme kinetics, nucleic acid test and molecular

biology techniques.

1) Tgvszaulndinfne dusulidavdngasusyyinsuuuitimidmisivinisg
A1913NYAENTTININ

257541 WHIPNANTTINNTIYTUING 3(2-3-5)
Integrative Biological Science
WATIPYINITYTUINITVRIE T T Wy dn

aa

951930 lnetdun1YIaiINI15909lATIAT19kaE ST UUYDY

av

IRUUTINTTLLASAITUVAAINTRY

a

gl
49i77aif5nSnanedinet dueinen
Investigation of integration at all levels of organization from molecules to the
biosphere, and in all branches of the tree of life: plants, animals, and microbes. The investigation
emphasizes on the integration of structure and function of organisms that influences biology,

ecology, evolution and biodiversity.
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257542 wadiardinesedulanadugs 3(2-3-5)

Advanced Cell and Molecular Biology

AuddsdnifeiuUssiudfguesdiinerssduliena ysanmadnnsvedlassaing
wazmihflveneaduuiuguvesnalnsgduliana Wulsadunmsauaunsuansoonvesiu 3 lufied
nsmuAuindnsveaLas n1sduasziwaznsaanslusiu nalnnisvudinglusead

In-depth knowledge of the key concepts of the molecular biology of the cell,
integrating principles of cell structure and function with the underlying molecular mechanism(s),
focus on aspects of gene regulation, genomics, cell cycle control, protein synthesis and

degradation, intracellular trafficking

257543 watiadagiumaanereansiinim 3(2-3-5)
Current Techniques in Biological Sciences
watiadagunldlunddemenuingrrmanszinin

Current research techniques in the field of biological sciences.

257544 WuUeATuYesAiTinuarnsAIUAL 3(2-3-5)

Metabolism of Organisms and Control

ﬂigUQUﬂﬂiﬁ%’NLLazﬁﬁ’]EJ@J‘V?I@JL@Qﬁ i%UUWﬁQQWU%’Jﬂ’]W AMNIWVNAIAIUANLASNTTI
@@Uﬁuaﬁsﬂﬁ)\‘iﬂigU’JUﬂﬂiLNLLWU@E%M%@Q%Qﬁ%ﬁ@@@ﬁﬂ’]WLL’méjﬂﬂJ

Anabolism and catabolism of macromolecule, bioenergetics, overview of change,

adaptation, and control of metabolism to environment in organisms.

2) eInszauiudinfne dwiuiidandngasusyyinsuuuinamiimeivinig
dnvamalulagianw

275511 wAlUlagTIN N 3(2-3-5)

Biotechnology

wannsmanaluladiinim Ssuszneuseunngnisainanivasdine e destu
AadiTin welawaznsufiRiungausonsfauaeiuduesdeddin IR TALINSZUIUNTRER
wAnAnusindgaA T mdaduiiaulludgnannssa

Principles of biotechnology including chemical and biological phenomena in
organisms, techniques and procedures for development of new strains of organisms and

production process for biological products valuable in aspect of industry.
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275512 Iegeansiinmiluanaduge 3(2-3-5)

Advanced Molecular Bioscience

Tassaanazmihiiveseesuniuadsneg melumadlusedulinana wunuedduveusad
MIARTIATY nsTeuLTNRLE e MsinsAeNdiuty NMsFeaNsIEINuTadLaTANN  SuRUSYeq
AR uan nwInaey wazn1sussendldinalulagnieniuead

Structures and functions of organelles at the molecular level, cell metabolism,
mutation, DNA repair, recombination, cell communication, cell-environment interaction and

applications of cell technologies.

275572 w3nsdlananaluladdinn 3(2-3-5)
Instrumentation in Biotechnology
o o a A a Yy o A A 1Y as v
ANT MANMS vged MRedesiunIesdentwnumalulagdinan nslduaznns
Unyssnwesasiiandidgniamaluladdinmaiugaaivnssy kavdn]
Knowledge, principles and theories related to biotechnology instrument, usage and
maintenance of essential biotechnological instruments of industrial, plant and animal

biotechnology.

275575 ANUasANBLazdaARUANILALULaETIN N 3(2-3-5)

Biosafety and Regulation in Biotechnology

audfy nsusziuaulasafevesndnsasiniunaluladdininuazdlidin
ARLUAIUENITN BaANTHardInIN1sUae udURTIINMSARLUaITUINTIY NYUIe Jonvun uag
SunmeAnanmsdianamiefausiniugnssy maiaunsgIumsfusesmandusivaluladdiniw

Safety assessment of biotechnology- based products and genetically modified
organism, organization and regulations for risks prevention from genetically modified organisms,
laws, rules and risks from genetic modification, development of standards for quality assurance of

biotechnology-based products.

a a a Y o/ a A v
'J°U"I‘VII>‘1Jﬂﬁ§Ju1‘ViﬂUﬂm$‘VILﬂEJ'J"Ua\‘l

258101 g e 3(3-0-6)
Introductory Biology
wa a ada = ad a 3 = a ada v
AMANURv0IdWTTIn sudouiSmeinenmans a15alivesdddin laseasiaas
LWNUDATUYDUYAT NUTAIERT IATIATIMALNEINVRINTY taTsastauasntnfivesdnd nalnnisiin
FIWNUINT ANUVEINVIaN8YeEliTIn URduiusvesdlininuasdaindon wasnginssy
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Properties of life, Scientific methods, chemical building blocks of life, structure and
metabolism of cells, genetics, structures and functions of plants, structures and functions of
animals, mechanism of evolution, diversity of life, interactions between organisms and

environment, behavior.

258102 U UM NN 1(0-3-2)

Laboratory in Biology

ANuUaeadgluresUfuiinis ndesqanssal WadWAYDTUALLAE NITWUNLAE N3
denendnungRugNIT] AEAINTatevesdddin dailefiy lassadrauaznisviauuesiiy
IAssadslazMIvinuesdnd g

Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures and functions of plants, structures and

functions of animals, ecology.

258121 FIINGVDINY 3(2-3-5)
Plant Biology
anuvianvianevesity Tassaine wihi ANYUENINENIU NMTINALAE J3TINYIVDINY
Plant diversity, structures and functions, morphology, anatomy and physiology of

plants

258211 LARLaTTIINTEAULLLANA 3(3-0-6)
Cell and Molecular Biology
Tassadsgiuluananaguifvesessuniuadneluead Tndnsvesead suums
U LAZAMUALITUS YodwadlazoosLnaa
Molecular structure of cells, organelle function, cell cycle and control of cell

cycle, mechanism of cellular function, interaction of cell organelles.

258261 Hiugenan vl 2(2-0-6)
General Genetics
ﬁﬂmwé’ﬂmiﬁugwmaqﬁuqmam% NIENENDATN WAL NUTNTTUMUNANVBUUULAR &15
WUGNTTU NTBATILIAUTUIETA N13AIVANNITLANIDBNYDIETUY T1aTU FTRUINITNINUGNTIUVDS
Aadldin
Basic concepts of heredity, pattern of inheritance, genetic material, the

mechanism of gene action, change in genetic material, genetic variation and evolution.
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258251 UnInen 3(2-3-5)

Ecology

auduiusesddiTinfuawndeuluseiudng o Wiuisesudaddin sedudseens
sefudanndai®in uazseaulanvededidin

Interactions between organisms and their environment at the individual,

population, community and ecosystem levels of organization.

258341 WugAansuLayIinmIng 3(2-3-5)

Genetics and Evolution

fuguvesiugmansnisdienendnumziugnsy Msvhevesdu Sluu lnsedmes
lasunfuwaglasiuloy AnuwUsysludnwagiugnssy Wugeansves Useinswasimuin1sves
AaiiTin

Basic principles of classical and molecular genetics, physical and chemical basic

of heredity, fundamental concepts in population genetics and evolution.
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nssung WieliladeAniu/dolausuuziisrfuiiananisinvimdngns wazdnuazuossieivi
Vudly 'mmﬁgamﬁﬂmiL?aumsaauﬁ"ﬁ@umﬁ’ﬂamweuaasgﬁaumuﬂiaummgmﬂzmq@
FLAURANANYILNIYA

6) lauamuitureun LS Futumelul Inende uazadli 4N0.JUNIIUNANE NS

7) dmdnamsluaniiunisuaziniu Aanunsinnsiseunisaeu (Uae.3 - 6)

8) ayunani1saiiunisusednl (Wee.7)

9) finsnan1suseiiu uee.7 MUTulTimunludnsdnysely

10) Ussiuanudniiiuvesidnfeiundngns wazsaruiowslavesdlindin uazihmanis
Usziliuluuiuusmangnseeld

5.2 AIINITUURFIULAZNTZUIUNITIANITIBUNTHDU

5.2.1 NMIMUUALHADU

1) ANENTTUNITUIMITNIATYIAILIYING VNI NTIENITIVINUKUNITAN Y1 VBTER 107
AUszyUAAIY Lﬁaﬁﬁmmﬁmum@j’aau mmmmi’mmL%mmzﬂuawﬁmﬁuﬂ uazUszaunIsal
maauveasazaulimnzanfuaseneinildsuneumneg

Y a

2) 118331159030 AINTIUTINTRYA ieuT1UTEYNn1AINlaed 819158 SURAYE
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7.1 fauis¥udn (Core KPIs)

M3UsERugAIVANgRILazMsIANsMSuNsaeuTlazyl T adindlnunweesies

£

MNIINTFIU NANITSEUINMVUA Iaedifiusdnanisaniiuvau fadl

i Fnisdanisifiuey (@na.) 2560 | 2561 | 2562 | 2563 | 2564
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7 | dmsiau/diulsimsiansiSeunisaey nagnsnisaeu vve N1 x x X x
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$ouay 80 vouusluTivssiiu namsUssliumasiiunisesfondulunumdninasidneitestu
2 ¥ Jagldfuseriméngnstinasguiiiowsunssely wazazdessumsusadllulvioglusedufianm
ndninuTinaonly lenmsiaunnunnindinegaseLiles
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5 pruuuedsvemansUssduauilselavesldtudindunsanids Liteandn 3.5 210
%Lﬂi’]%ﬁLLﬁzﬂ’liLLﬁlﬂJ‘ﬂﬁW’]ﬁLﬁ@sﬁuiumiﬁ’w’m AZLUULAL 5.0
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258461 msl;wwL?:&JaijaLﬁaﬁmﬁamimﬁmmmaaqﬁ
258462 msniliAamsnanglufindesdu
258463 Wugiennssuindesiu
258464 FransaumAiiugL
3) WasuBoneivuarsvaivn uasUSuilenividndos
258361 N151IANTNLAZANEATNNININGFNERS
Photography and Drawing in Science Waswduy
258363 AN NLAZAITANIATNVIINGIATERS
Scientific Illustration
a) Wasuwavsiain Tnedodvdinadu
nauIvINGNYAIERS
258325 Waswdu 258422 v Anervesiivanulns
258421 wWaswdu 258324 eynsuismuvesity
258423 Waswdu 258421 wonueandiasugha
258424 Wapwdu 258325 L5nfinen
258425 Waswdu 258327 nsasaiulavasiiy
258426 Waswlu 258326 gosluuiiy
258428 Waswdy 258423 T3inendaelsl
258429 Waswdu 258424 e
NGV IENIINYT
258332 Waswdy 258338 dnilifinszandunds

Y
[ [

258333 wWaswdu 258337 dmilinszgndund
258335 Waswdu 258331 a3vInewesdn’
258353 wWaswdu 258333 wgRnssuvesdni
258431 wWaswdu 258336 plimanidnd
258432 Waswdu 258433 FIIne1vesuuas
258433 Waswdu 258332 v vewenldve
258434 Waswdu 258335 Usdnivevily
258437 Waswdu 258431 Un@inen
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258438 wWaswdu 258432 Fwiven
nauIYugAmEans

258302 Waswdu 258345 sugmanivossad

258401 wWagwiu 258346 Wugranivesud

258402 wWagwdu 258347 WugeaniUszving

258444 WAswIu 258348 Wugrnansszdulaanaidesdy
naAv NNy azAIndon

258451 wWagwdu 258453 msmuaudngiviazdnilaediis

258452 Waswdu 258356 T Ane1vesuaiiy

258454 Waswdu 258451 TAmendswindenuazniseying

258455 \Waswdu 258452 Fdveniiudiguin
nauIrNAlANITINeasALUlaETIN N

258361 wWagwlu 258363 nsdenmuarNANWININeIAanT

258461 Waswdu 258362 wAdanadinine

258462 WAswdu 258366 msnzidsaieideiiv

258471 wWaswdu 258365 waluladdnmidasiu

258495 Waswdu 258466 vhiellagtiumsdaine
5) Usufeduieseiviantios 91uau 8 31

258332 Fnevemaulivie

258335 Usaningnly

258345 fugAansvesan

256346 FUTAARNSUBIUYYE

256347 WugAansUsyyIng

228421 WONWAANILATEFNA

258435 N3IAEA

258441 wipluladfiouie
6) theseivlvoglungusnein iz

258445 wialuladidue Tuetlunguividenmeiiugenans uazidey
iausaiydu 258441

3. NUINIVFNLET IUIUUIeNIRALANlddasnd 6 wuenn

4. Yfusedniidaseuiieiudnisiuanzuazaividuiiieados
1) Uumiheinann 4(3-3-7) 18U 3(3-0-6) sruau 1 sedsdfielifianumunsauaznsmiy
AIUABINITVDIVANGNT
258101 F2ine oy
2) Was1gduly 1 518390 duRunuein 1(0-3-2) Ap183%1
258102 UHURN5TYINEN
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ansenuiulge

LovadvdAneall - lLilieendn 30 wideda
1.1 Agadvinnen 9wl 12 widefin

001201  vinwznwley 3(2-2-5)
001211 mma“aﬂqwﬁugﬂu 3(2-2-5)
001212  A1W1SaNguisun 3(2-2-5)
001213 AN UITIVING 3(2-2-5)
1.2 ngudnuywEns 3w 6 wileha
001221  @nsAUWIARENS 3(3-0-6)
wionsAnwdunt
001222  a1w1 depiayinusIy 3(3-0-6)

1.3 ngadvdeauddans W 6 midein
001232  NQMNENUFIUNOAMAINTIN  3(3-0-6)
001237 ¥inweiin 2(1-2-3)

LovaadvaAnell - Lideendt 30 wideda
1.1 ngu3vn1en 3L 12 widlein

001201  vinwgn1wlne 3(2-2-5)
001211 mma”mqwﬁugm 3(2-2-5)
001212  Aw1dang eI 3(2-2-5)
001213 N UBAVING 3(2-2-5)
1.2 nguidvIuyuweAEns 99U 6 Wil
001221 @nsauwAraniiienIsAng  3(2-2-5)
Aup
001222 AW daruuay IwusITN 3(2-2-5)
001224  Favsludiinuszdniu 3(2-2-5)
001225  Asdudiudiveadin 3(2-2-5)
001226  TTInlueARIva 3(2-2-5)
001227 auasdne@ne 3(2-2-5)
001228  ANFUAUIUBALIN 3(2-2-5)
001229  #insues Wnleddu Feil  3(2-2-5)
ANRUE
001241 ausseziuanluTiaUszdiiu 3(2-2-5)
001242 nsARINESvasIARaYUIAnNTSN 3(2-2-5)

1.3 nguivdenuenans

001231

001232

001233
001234
001235
001236
001237
001238

001239
001251
001252
001253

USugriisiiieitwelies
Tudiaszdniy
NOVUNEAUFIUNALNINTIN

Inefulsyneulan
msaﬁssmazgﬁﬁzy@ﬂﬁmﬁu
nsidles wiswgiv wavdeey
ASIANISATANIUTIN
NnweTin

msijwhﬁu?ia

Amgghuausn
watnnguuazmsienududiu
WIAMITANY
maduguszneuns

UM 6 RUWAA

3(2-2-5)
3(2-2-5)

3(2-2-5
3(2-2-5
3(2-2-5
3(2-2-5
3(2-2-5)
3(2-2-5)

)
)
)
)

3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)

YFuugemesurenedn

YSudssresuneneivuay

WasuwUaamieie

ALLAN

YFuuseareduresein

} AYLAY

YFuugedesurenedn

dinsedulndlungy

AILAL

AYLAL

Nyweans

UFuuseAeduiesedn uay
wWaruuamiheingegdn
UFuugeAesurenein

AYLAY

YFuuseareduresein

WasukUasmihefnsedn
wazUTuUgemesueTeIN

s luallu

naudIpuans

1.4 ngu3¥1IngAransuazaslaA1ansIuIu 6
niqenn
001272
001274

AU MDA TAUVMATUNUGIY 3(2-2-5)

guazasaliuTInUseinty 3(2-2-5)

1.4 nguivnIngrmansuazatinAansInua 6

wiqefin
001271
001272
001273

001274
001275
001276
001277
001278
001279

uywdiudunadon 3(2-2-5)
muﬁma%ﬁwﬁumﬂ%’uﬁuﬁw 3(2-2-5)
AdlnFNEnsUuaz DA 3(2-2-5)
TuiinUszdiu
pazansailluinlszdniu - 3(2-2-5)
DIMTUBTINTIN 3(2-2-5)
wasukazinaluladlndsn  3(2-2-5)
WoANTTUNYBE 3(2-2-5)
FInuazaunIn 3(2-2-5)
)

InendransludiInuseiniu

3(2-2-5

YFuusaredutesein

AILAL

YFudsamedutesein

ALLAL
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1.5 nguivawanunde (UsAulsidumioeiin)
I 1 vieia lagidenatnsednsaluil

001250 nodw 1(0-2-1)
001251 1Ay 1(0-2-1)
001252  USWIINE 1(0-2-1)
001253  Aanssudndemny 1(0-2-1)
001254 e 1(0-2-1)
001255  &ane 1(0-2-1)
001256 mzn3o 1(0-2-1)
001257  wumuinig 1(0-2-1)
001258  wevvivea 1(0-2-1)
001259  nuila 1(0-2-1)
001260  wiUawmnuils 1(0-2-1)
001261 u1@ENAUDA 1(0-2-1)
001262  wumiiusiu 1(0-2-1)
001263  wauea 1(0-2-1)
001264 7paladuea 1(0-2-1)
001265  @augmssedUaaium 1(0-2-1)

1.5 ngudvwaunde (UsAulidumioein)
WU 1 ndwin

001281

Annagnseaniigang 1(0-2-1)

-Anseivnanlunguinn
wanundeenasudu
318791 001281
fnuazmseanidanie Wu
sredmaRuilltiumiein

2. vaadvante uulitesndn 94 minefin
2.1 FyINugIu 31U 43 midehn

2. vaadvante uulidesndn 94 wiaehn
2.1 Fyuny Quiiugiu) 31wy 33 midein

251100  USwsyninenenans 1(1-0-2) 258100  UsgiRuasinuInsn1sdying) 1(1-0-2) —ﬂ%’u%a?mﬁugmlﬂuim
252111  adinrnandiiosdu 4(4-0-8) wnu ielimsedu uee.1
252112 upaRda 4(4-0-8) ‘Wasudeuasiavsiaein
255111  Fadd 3(3-0-6) waziUdsumeSunesein
256103 niidesdu 4(3-3-7) 252113 pdamansdmiuinermans  3(3-0-6 }—Lﬂ?{amﬁaﬁm Fodm $1u
256121  \pduvsd 5(4-3-9) 252114 upagdadwiuIneimans  3(3-0-6) | wiheinuazmeduneein
256254 LA EMTeUSunn 4(3-3-7) MUMANGATAN VAN
258122 wonueans 3(2-3-5) AllRAIENSUTUUTS 2559
258132  dn¥inen 3(2-3-5) 255111  ¥Iadh 3(2-2-5) | -UuiAsumiefnan 3(3-
261103  Wandidesdu 4(3-3-7) 0-6) 18u 3(2-2-5) way
Mosuneswivantes

266201  aT7Anghly 4(3-3-7) gelveglumneivianis
411221 Fuedl 4(3-3-7) } Ay

256103  ailidoedu 4(3-3-7) | -USufeSueseiviantey

256121  1ARBUY3Y 5(4-3-9) | -ALAY

256254 LAAATIEARIUTIN 4(3-3-7) | -ALAu

258122 wWonueans 3(2-3-5) | -AdlAu

258132  @n1Inen 3(2-3-5) | -Awdy

261103  Wandidesdu 4(3-3-7) | -PaLfi
251100  U5¥gynivenenans 1(1-0-2) 258100  UsgiRuasiaunnisnisdninen 11-0-2) | -wWlsudedu avsviain

Philosophy of Science History and development of biology wazilasumesunesein

AOS UL MedueTIEIN Tl Wiolmaneauiu

UsziRvosinenmansuazUssgn Aam uay
WAABUSIIWINemans saudausngnisel
VI uwaznITRAILING AINERUSIZNIN
INYIERTA1UIA199)

History —of science and  philosophy,
Philosophical questions and thoughts of science
including phenomena, theories and development,

Relationship among the branches of science

U5ETR NITAUNU LAgWAININITNS

Fine InTAnendiiidedewesiveuazvedan
UNUIMHAZANUE AU IR R IALLAZ AL
Wuegvewyed anuduiudsenindinendu
ANYIPNARTAIVIA ] ATTUIUTTUNNTIVENS

Fnen

History, Discovery and Development of

Biology, Famous biologist of Thailand and of the

#1913 TVINN
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252111  adamansiiaswu 4(4-0-8)
Introductory Mathematics
AN U8V

afauazausieiowesileddy oyius
YaafleidunaznsUsrend nasndouius Usiusues
aidunaznsusznd walan1smUsIIS aunaids
yugSusunile wuuwenduusld

Limits and continuity of functions,
derivative of functions and applications,
differentials, integral of functions and applications
, techniques of integration, separable first-order
differential equations

252112 uPaRdE 4(4-0-8)
Calculus
AN95UNY TV

svuuiitadetn aumsdeuusiasy Uiiuslings
WU unss seuu i euitusdes Uiitusvanetu
UAZNISUTEYNS AAULALOUNTUTBINIUIUTIY DUNTY
Mds eunsumdiaes

Polar coordinates systems, parametric
equations, improper integrals, lines, planes,
surfaces, partial derivatives, multiple integrals and
applications, sequences and series of real
numbers, power series, Taylor series

256103  iafliUosAu 4(3-3-7)
Introductory Chemistry
AUV

USunuansdunus 1nsees1aeznen usyidl
maesauazaniivesss fnguay vosuls veaman
wazansarany weslulaufindiall aaumansiail
nsa-wua el wfilnedes wasafidandon
The study of chemical stoichiometry, structure
of atom, chemical bonding, periodic table and
properties of elements, gas and solid, liquid and
solution, thermodynamic, chemical kinetic, acid-
base, electrochemistry, introduction to nuclear

chemistry, and environmental chemistry

world, Roles and importance of biology to social
and human living, Relationship of biology and

other sciences, Research ethics for biology

252113 adaAansamsuinendmans  3(3-0-6)
Mathematics for Science
ANBSUI8TIEIN

afauazausiorowesileddy eyius
veafleidunaznsUsTend nasndeuius Usiusves
Harduuaznsussand

Limits and continuity of functions,
derivative of functions and applications,
differentials, integral of functions and

applications

252114 upagdadmiuIngrmans 3(3-0-6)

Calculus for Science
AoSUNETIEI

wAliAnTMUSIS seuuiifinidedn
AuNIBFILUTLETH WEURSe SvInU B auiustes
Usiusansduuazmstszgng

Techniques of integration, polar
coordinate systems, parametric equations, lines,
planes, surfaces, partial derivatives, double

integrals and applications

256103 iaflidosdu 4(3-3-7)

Introductory Chemistry
AasuNEIIEIN

Inssadsernan AseeInkazaudRveq
519 Wusziad USuraansduius vesuds ufia
YOUNAIUALAITALANY AUAALAL QauNNarIanS
saumansiadl Induadl idduniduazarstluiana
iAo a1sUsznevvess I ndnuaslans
NIATY inlgeannssu uaziadiledes

Atomic structures, periodic table and
properties of elements, chemical bonding,
stoichiometry, solid, gas, liquid and solution,
chemical equilibrium, thermodynamics, chemical
kinetics, acid- base, electrochemistry, organic
chemistry and biomolecules, environmental
chemistry, compounds of representative and
transition elements, industrial chemistry and

nuclear chemistry

Aasusitaiv o3 o
wheAnlazAeiuIeTIeIv
AUUANFATEN VIV
ARAERSUTUUTS 2559

AWabusiaiv ol uau
MNYAALALAIDBUIYTIEIN
MNMANGATAN VAN
ARlRPNERSUSUUTY 2559

-USufeSuenelvnm
nangasanvIvnaiuTuuse
2560
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v '

2.2 Jywawizauy hidewndn 51 wioedn
2.2.1 3wsau lidesndn 39 wiaehn
205200 ms?faawmmﬁmqmﬁa 1(0-2-1)
TrgUusvasAlaniy
Communicative English for Specific
Purposes
AOSUNEIIEIN
Hnvls-yanendangulasiuuniseanides s
Tushdvm duau wazguussloaiteTnquszasamg
NTUALINTN
Practice listening and speaking English
with emphasis on pronunciation,
vocabulary, expressions, and sentence structures
for academic and professional purposes
205201 MsARENTNWISINgY 1(0-2-1)
Wio mMeenghiddivins
Communicative English for Academic
Analysis
A5 UITIEIU
Hnne-nan1wdengulagiuunisasiaiy
MFUATIEN NMSEAIY warnITuansAINAniY e
TUITAANIYINTIUAUIVOE T
Practice listening and speaking English
with emphasis on summarizing, analyzing,
interpreting, and expressing opinions for academic
purposes applicable to student’ s educational
fields.
205202 ﬂﬂi?@ﬁﬂiﬂﬂmé’ﬂﬂq@
Lﬁamiﬁ%auammm

1(0-2-1)

Communicative English for Research
Presentation
A8 UITIEIU

Hntiauenanunsauan vienanuided
Lﬁ&JTU?Nﬁ’umﬁuwadQL’%EJuLUumMé’ﬂﬂqwlﬂ
ovsiiuszansnm

Practice giving oral presentations on
academic research related to students’

educational fields with effective delivery in

English.

258201  wnoYNTHITIU 3(3-0-6)
258202  UjURn1seunIHITIY 1(0-3-1)
258212 FVInevesad 4(4-0-8)
258252 yidnilaminen 3(3-0-6)
258253 UfuANsinAInen 1(0-3-1)
258302 a3sIneily 4(4-0-8)

General Physiology

SmTunangnsusyy1nINIeIvINg

2.2 Jynamzau  lddesndn 62 wiaefin
2.2.1 Aydesu laitfewndn 50 waefn
258200 MSERANINIWBING WS 1(0-2-1)

TnUsTasAlanEn1aTIINg)

Communicative English for Specific
Purposes in Biology
AaSUNEIIEI

Anile-wantdingulaeidunisesnides
nnsldiidnt dwou warguustleailenguszasd
MIYPINTUALINANNNTYINEN

Listening and speaking English with
emphasis on pronunciation, vocabulary,
expressions, and sentence structures for

academic and professional purposes in biology

258201 MsAoasNWISangy 1(0-2-1)
Won133iAseidsinnnmsnedine
Communicative English for Academic
Analysis in Biology
AeguIeIEeIN
Anfla-nanrwdsngulasidunisasuainy
MSIATIZR NM3FANL UazNISLARIAAARITY D
Tguszaimannisluanndyine
Listening and speaking English with
emphasis on summarizing, analyzing,
interpreting, and expressing opinions for
academic purposes applicable to biology
258202 1(0-2-1)
Lﬁ'amiﬁwLauammmmﬂ%ﬁwm

Nsdea TSN Y

Communicative English for Research
Presentation in Biology
AOSUNETIEIN

Hniauenasunisdunil vionaanuide
AdedosiuandAnendunwdingulfesied
Usednsam

Giving oral presentations on academic
research related to biology with effective
delivery in English

258221  MeNBYNTUISIY 3(3-0-6)
258202  UjURn1sOUNTHIIY 1(0-3-1)
258212 FVINevouwad 4(4-0-8)
258252 vandlaminen 3(3-0-6)
258253 UfuAnslnAinen 1(0-3-1)
258302 a3sIneily 4(4-0-8)

General Physiology

Sruaumhedadiy deswn
finsuSudiin 1 edulal
Ao 258361 UfURNTUaLN1S
THedesfionsdriven Whun
lundngns
(Wasuswaivuaviasude
v

-USuA195UIT 3T

-asusvaivlasiudeuie
3%
-USumaSuneseian

“Wagusvaivnaziudeuie
3
-USuagumesuiesiein

Aasuavsaiv
AWasuavswaiv

-ANLAY

-ANLAN

-ANLAY
Usudsumesuiesein
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AaSUNEIIEIN

wdnmMsHugUEITINe Fuad Bolvan
Fvidna dyayradlvivih Uszguavvesdoau
miﬁmﬁmaﬁmm?}amaa ﬂaiﬂﬂ?i%ﬂ@’l@aﬂﬂ?‘w n19
deszvmaeaa mﬁauazmmmmﬁmmmﬁ'a
SEUUNAINUTINN ﬂ'lil,ﬂ?{au"l,msuamaa

Basic principles of physiology covers the
main aspects of basic biochemistry,
biophysics, electrical signals, gating and
permeation properties of membrane channels,
membrane transportation, homeostasis, cell
communication, bioactive chemical messengers
and signal transduction, bioenergetics,
locomotion.
258343 wdnwugenans 3(3-0-6)

Principle of Genetics
AaSUNEIIEIN

Tndnswaanisuuasaauuuliledauazlule

T YANNITNNLNDANUTNTIUAINNY VB
LHUAALAZANATIYUBINALUULAR N1TDIYNDA
RugnIsuueniuAfioa AugAmansBUTIN g
ANANT
YBWYBIUALNITIATIVNARANT NUgAERTUTEIINT
1A59as19veRluNLALaNTUGNTIN N15TaBIENS
Rugnasu nMsvinuvesduuaglasiulen n1snaty
W MIAUANNTYIIUYedy
Cell cycle, mitotic and meiotic cell division,
Mendelian inheritance and extension
of Mendelian genetics, extra-chromosomal
inheritance, quantitative genetics, human genetics
and pedigree analysis, population genetics,
genome and genetic materials, DNA replication,
gene expression, mutation, gene regulations

258344 UJURNRUgMans 1(0-3-1)

258345  FIUINTg 3(3-0-6)

s UIETIEIN
aSTienituguiiduaiinenseiued

amrssina uaznalnnsmuguludnitsiiuge
Basic physiology with emphasis on cell

physiology, homeostasis, and control

mechanisms in animals and vascular plants

258342 vidnwugenans 3(3-0-6)
Principle of Genetics
AOSUNEIIEIV
Tndnswadnisuvaaduuululedawazlile
Fa MANN1SAENBARUINTTUAUNUBAN UGS
ANAYYIYVBINGLUULAG NMTENEVEARUTNITUUDN
Hndea Rugeansidal3una Wugmansveauywd
warNITIATIEANARNT TugraniUseyng
A543 1veRluNLAL AN UGN TINNTTNA0IENS
Wugnssu Meviauvesduuaglasluley nsnany
Wug NMImuANNIYIuYedy Teind
Cell cycle, mitotic and meiotic cell
division, Mendelian inheritance and extension of
Mendelian genetics, extra-chromosomal
inheritance, quantitative genetics, human
genetics and pedigree analysis, population
genetics, genome and genetic materials, DNA
replication, gene expression, mutation, gene
regulations, Omics
258343 UfuRAnsiugeans 1(0-3-1)
Laboratory in Genetics
UftRnsnswamadluladauazluloda
n1sinenendNuuYNITUENTIITIATTIR A
Wvzdu mamedeulatauans Aunauaznsaing
wuiiBuuulasiulen MylnseviiugUssia n1s
naneiiug nsaiafiduewarnsuenuuInfduelag
FBeadianlaslnsda
Mitotic and meiotic cell division
experiment, genetic inheritance of organism,
linkage and gene mapping, probability,
population genetics and chi-square test,
pedigree analysis, mutation, DNA isolation and
gel electrophoresis
258344 FIUINTT
258361 UftRnmauazmsliiadosie
NTTINEN

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

a o a
-aguasalLay
AN UL

-Wasulausiaiyazusu
AN UETIIN

-Wasulausiaian
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258491  duuun 1(0-2-1)
Seminar
AN U8V

NTHALAUDNAIIULAZ TITUNAIIUNNTAUAD
WAENITIBNITIINEN

Practice on scientific presentation,
scientific writing skill, reference searching skill
and discussion of scientific papers especially in

biological science research

=

258492  Anegndnusszauligng 6 Mhenn
Undergraduate Thesis
AeBuITIEIU
MsAnwIAUAISEITERNANEUlR AN
ﬂﬁﬂ‘ﬂ@ﬂﬁaﬁmﬂﬂiﬁﬂﬁ@LLa‘UE)ﬂE)’]‘\ﬂ‘JEJ
fiUsne waznssuns
Undergraduate Thesis or research in
biology of students based on their interest

under supervision of advisor and committee

Practice and Instrumentation in Biology
AoSuUNETIEI

UfiRnsdmiunsliiadesiiofiugiums
Fvinen Tumsdans Ja mswSeuansiall wdnns
wazdsnsldndosganssmididansou msilniinue
dwiuldiedesdlomadninsinloweny wu
dansliletan-3adaauninslnlawe3 Tasuilan
3 wag wiann1sieuesioni 4 Tuesujusinig
MaFIIne 1wy edestumissieusmilgudnan ¢
Uaenite wdpsitsnusiule 1udy aravaeadely
WoeUfURns Asusssunslddninaaes

Laboratory of fundamental instrumental
in biology for measurement, stock solution and
working solution preparation, principles of
electron microscopes, UV and visible
spectrophotometry, chromatographic techniques
and general instrument in biology laboratory
such as centrifugation, laminar air flow,

autoclave, lab safety and animal ethics

1(0-3-1)
Integrated Biology and Innovation

258369 Tmenysannisuazuinngsy

A5 UIETIEIN
nsysanmsuastdenloeshnuims
TAnerfumansavidu 4 Adeades tilugns
UHURI3Y nMsadreuinnssy msWannsogene
Anu3 Tidnusslewidoyuu da
Integration of biology and related
knowledge lead to practical innovation and
developing knowledge for social and

communities.

258491  &uuun 1(0-2-1)
Seminar
ANDEUIYTIYIN

nswisudouaznanunBivinsiiions
iaue Hnausonanulaziansainanunsauain
wATAIFITENTIINGT

Preparation of academic media for
presentation, practice on scientific presentation,
reference searching skill and discussion of
scientific papers especially in biological science
research
258492

InenfinusszauuSeygns

o

6 viein
Undergraduate Thesis

fadungsein
nsAneAUAIBATENIEITYMUMENNT

Manemansauauntnvesidnnglinisgua

9301915695 naznssun s dudauny

Aneninug wiouininauenardmamifelugiiay

WIDUNANITY

Al 2 sredvlu
nguseINTIAy e
WWIEAUADI U 258344
UitRmsuaznsliiedosie
MITTINGT WAz 187U
258369 IIINYIYIUINITUAL
WINNTIH

“iusegdlng

- USumeBunesieian

- YSumesunesieden
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Independent study or research based
on scientific methods under supervision of
advisor and committee including research
presentation and writing the thesis report or
258496  @wnafne 6 nuwhn | research article
258497  msilneusuvieilnnulusing 6 wudeAn | 258496  andiadnwn 6 wiein
Uszwe 258497 msineusuteRnnuluse 6 wiiefin
Usene - PALHY
MEVE 518791 258496 Uay 258497 Hiseuiion - AP

e ladunile

Ve 51871 258496 Uay 258497 Hisuuldion
et Ignile

266201 9aTrIneihly
411221 Fuadl

4(3-3-7)
4(3-3-7)

geuINMIIAINNUGIY
(uunw)

2.2.2 ywden Lideendn 12 wieha
Tnewdenanmedulunguladls dutelud

NAUNANBANARS

258321 @35INU10INY 3(2-3-5)

258322 &ugIUIN1VOINY 3(2-3-5)

258323 MeAnArmansvasity 3(2-3-5)

258325 Fvinenvesiivayulng 3(2-3-5)

258421 BYNIUITIVDINY 3(2-3-5)
258422 nlimansiunssa 3(2-3-5)
258427 wauuslelagvasiiy 3(2-3-5)

swiundngasUsinsuuuinmEnimedunig

a v R 3 ] a

Jvnangae lLidesndn 74 wdaefin
2.2.1 3ydsdu Lidasndn 62 wuEAnA
2.2.2 Jyden luitlasndn 12 viqgnn

Tnedenansednlunguladle deweluil

NAUNGABANANS

258321 #35IN1V0INY 3(2-3-5)
258322 FugIuing1veie 3(2-3-5)
258323 Meinaransuasiy 3(2-3-5)
258422 Fivevesiayulng 3(2-3-5)
258324 BYNIUISTUVOINY 3(2-3-5)
258421 WeNWAANSLATEFND 3(2-3-5)

Economic Botany
A95UNTINIV

ASANIRILATANENAUSTEWIN
Tassassiuas s lule swfsanaudlaludiu
Tassadrauavwihiivesity nsade Aududa nsn
warnsUFuUsugvesiimagialura oyl
awan dusuldiduenms wissiu dwme 8150w
1sm waglifaunanveou

Plants and the relationship between
plant structure and human’s use including an
understanding of plant form and function,
nomenclature, origin, trading and breeding for

improvement of economically important plants

Wamdngasuuuinamiimis
AN @OIE1VIAD @1
INYERSTINNLALENN
wialuladnmdiesassu
faniezAnwsslusziv
Unidindnu Seidndesey
edramziuinanUni
62 yheAndu 74 mheie
-ASLAY

-ANLAN

-ANLAY

AWasuavsaiv
AWasuavsaiv
Unedn 258422 giienans
Aunsses  way 258427
lenusleladvesiia oanan
e uden
Wewnllld@naoududd
W.A. 2555
AWasuansainuas
A195UNY IV
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258423 wqawmam%mwﬁa 3(2-3-5) now and future for food, beverages, textile,
Economic Botany medicines and ornamental gardening
AedUNETILIN 258325 L3y Inen 3(2-3-5) | -Wasuavsiain
fuuagnannaaniiniidnanssnunatasugia | 258327 nalasauivlavesiiy 3(2-3-5) | -WAsuavsain
fgmansinuas uazivayulng feis 258326 gaslauily 3(2-3-5) | -Wasuavsiain
wluigfinruddyluannedidanmsauaauly | 258423 F3inendaeld 3(2-3-5) | -WAsuarswain
2UA 258424 it 3(2-3-5) | -WAsuavsadn
Valuable plants and economic uses, 258425 luslelad 3(2-3-5) | Aulwl
agricultural crops and medicinal plants, Bryology
possible future value of plants in shortage period AND5UITIIN
NYULENTUTIWINGT METNA ke
aunsuIsuvesivlifivieddes W uea dves
4 uaz sosuiin mssssTinluuvdsiioguuy
N9 LAYNNINTEANY NSENTIALALLAUMIBENS
Lﬁ%aﬁaLLazmﬂﬁﬂIumﬁzwﬁm maiusnw
unumseszuuinALarnsidusslevirouyud
258424 1504381 3(2-3-5) Morphology, anatomy and taxonomy of
258425 AsLa3eysAulavo s 3(2-3-5) bryophytes such as mosses, liverworts and
258426 gasluuiie 3(2-3-5) hornworts, ecology, habitats and distribution,
258428 Fingndaeldl 3(2-3-5) fields survey and specimens collection,
258429 i . 3(2-3-5) identification tools and techniques, ecological
implication and utilization
ngudnInen
258338 dnilsifinszgnaunds 3(2-3-5) | -wWasuavsviain
258337 dnidnsegndumda 3(2-3-5) | -Wasuiausiaiv
258334 9uNINITINVOIEN 3(2-3-5) | -Aadu
258331 &37INe 10383 3(2-3-5) | -WAsuavsadn
258333 WoAnssUvo N 3(2-3-5) | -Wasuavsiain
258336 ilenansdnd 3(2-3-5) | -Wasueusvian
258433 FYING1UDIUNAY 3(2-3-5) | -WAsuausrain
258332 13nevessreulivie 3(2-3-5) | -WAsmarsaiviues
Endocrinology AaBUNETIIT
ANaSUNETIEI
Mé’ﬂmsﬁugmlﬁmﬁumsaam:]ﬁ%m
g03luU UTplnvuessnsluy Wiasdansizisnmes
ileidevesttantiming nalnniseenguiduazms
NgudmIINen AUAN MednALavasTInevesreulsviandntu
258332 dnilaifinsvgndunda 3(2-3-5) | s19me Mudwvaasseesluuiamn
258333 dnidnszgndumda 3(2-3-5) Fundamental concepts of hormone
258334 aﬁgﬂiﬁﬁ’mﬁuaﬂﬁmi 3(2-3-5) actions, classes of hormone, sources, receptor,
258335 @37IN1098R 3 3(2-3-5) target tissue or organs, mechanisms of hormone
258353 WeAnssuvesdnd 3(2-3-5) actions and regulations, anatomy of major
258431 Qﬁmam%ﬁ’mi 3(2-3-5) endocrine glands including miscellaneous
258432 TN UDIMUA 3(2-3-5) endocrine tissues
258433 Fingnvesreulivia 3(2-3-5) 258335 Usaningvily 3(2-3-5) | -wAswavsvaiviuas
Endocrinology General Parasitology ANOTUITIEIU
AasUNEIIEIN AosuUNETIEIN

AILAANEARILALANLANATILTINET A
Wil wavassInevessruunalsne Tumindnad

a

wanfiugIuiuUTEnIneT vinvesUsan
nulupunardnd TInenasiTmunisveslsan
AnuduiussEnieUsdniudgnende uagdsnislu
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ﬂix@ﬂﬁuwﬁqﬂﬁzuqmaz%uﬁw mMsdnszuunmsiuees | msmun nadalunisifiuiiedne niliedy s
dnafinseandumas uazdmluinszandunda A399E0U warMaNusnwIfet1wesdn
Comparative anatomy, chemistry and Basic principles of parasitology, species
physiology of the endocrine system in lower and of parasites in human and animal, biology and
higher vertebrates, comparison of functioning evolution of parasite, host—parasite relationship,
system between vertebrates and methods of control, techniques for collecting,
invertebrates identifying, examining and preserving parasites
258435 NsLaBgR 3(2-3-5) | -USumeSuesein
Apiculture
258434 UsAning iy 3(2-3-5) AeguIeseIN

General Parasitology
A0 UIYTIIU

sULUUYBINSUUSER TaTneuay
Fiwun1sueslsdn anudunussemssaniu
gne1feuazismslunisaiuau wallalunisiiu
o819 MTItady NsesIedeU wagnSd usnw
A0819983UTER

Parasitism, biology and evolution of
parasites, host — parasite relationship,
methods of control, techniques for collecting,

identifying, examining and preserving parasites

258435  NSIATIAS 3(2-3-5)
Apiculture
AN U8V

Fnewhlureis WOANsIM N3deans N3
WaUszanng msuenda lsauazdngues
A wamfaumanndaits msdamsits maRsluwenea
LNETNINNITINYAT

General honeybee biology, behavior,
colony development, honeybee diseases
and enemies, products and management,
ultilization of honeybees in pollination of

agricultural crops

258436* JuIne 3(2-3-5)
258437 Un¥inen 3(2-3-5)
258438 §auinen 3(2-3-5)
258439 WlASEIAYNINATEFNA 3(2-3-5)

a '3

Frne s Fplimans uarilinAivne1ves
fa medmamans a3sinen Tassadadenn dnguay
1sAved Nstelsey wansdue nsdansuasite
L%aﬂﬂﬁ]i]ﬁ}mﬁmﬁvmﬂgmﬁﬁ

Biology of honeybees, biogeography and
ecology of honeybees, anatomy and physiology,
colony social structure, pest and diseases,
pollination, products, management and current

topics in Apiculture.

258431 Un#inen 3(2-3-5)
258432 dsvIngn 3(2-3-5)
258434 UUAIEIARYNINATYFND 3(2-3-5)
258436 dnliAsugia 3(2-3-5)

Economic Animals
AOSUNETIEIN

arwddy UseSRenandun mamwnzides
n1sdans MsuuUsudn fiavgRatidfmes
Tne

History and importance of animals,
culture, management and genetic improvement

of economic animals in Thailand

nauugenans
258345 fugransuesead 3(2-3-5)
Cytogenetics
fedu1eTeInN
Tassasranthil wagnginssuvodasiulen
lulgdnswaduazluleda msfnwiaslelndaesiiy
&0 uag uywd mswAsuuadasiaiauaz oy

Tastulouiiinaneflulvnd wardTauinisvesdedidin

- Unsednngudniine
WesnlildDaaeudusd
W.A. 2555
Aasuavsaiv
AWasuavsaiv
Adsuavsainuas
ghemgiyanngungs
fnminguwarduandoy 1
aglunguéniine) - aunde
edntungudniine,
U 13 59939 Lagiing
el 14
187377

-Unlud

-Wasulausiaiviay
AR ULV
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naNNUSANARS
258342 Wugeansvogad 3(2-3-5)

Cytogenetics
A195UNY IV

Tassasomndl wagnginssuvodasialend
Lﬁ&nﬁumsmUwaﬂé’ﬂwmwwﬁuqﬂssu
mswasuuladtasianuarsnnulasiulsuiifinaney
Wi uasdiamnnisvesddl®in adlelnves
figuazdm msvhunuitusasmeiadewilunisdn
YINUTANERTVDLTAR

Structure, function and behavior of

chromosome related to inheritance, variation
in chromosome number and chromosome
structure and effect on phenotype, evolution of
organisms, plant and animal karyotype gene
mapping, basic techniques in cytogenetics
258441 Wugransveuywd 3(2-3-5)

Human Genetics
A195UNY IV

NSNNENBARNYENIIRUINTTY 1ATIATIE YU
kagnnAnssuvestunarlasluley
Tuswe Uade Aamenisivasunlasdnuagnis
RUGNTTU UNUINTBITUTAARSTUATUNITUNTE
A151TUATUALFIAUVDINY WY

Mendelian heredity in human, structure,
function and behavior of genes and
chromosomes, mutagenesis, role of genetics in
medical science, public heath and social
258442 WugmansusvyIng 3(2-3-5)

Population Genetics
A195UN8 TV

AUAAR mswasunlasaudvesdu uasd
Windlutsznns mavesaudves
BunoauiuuUsvesdnuaras 9 vesdditin uaz
NITVIUNTAANTITAIUIATT

Population and equilibrium, factors
affecting gene and genotypic frequencies,

mechanisms of evolution process

wadadoswiu uay madamsnanalunsinuiug
FansvTaA
Structures, functions and behavior of
chromosome in cell cycle and meiosis,
karyotyping of plant, animal and human,
variation in chromosome number and
chromosome structure effect on phenotype and
evolution of organisms, Molecular techniques in
cytogenetics
258446 ugAansuosLLY 3(2-3-5)
Human Genetics
AeSuIe eI
NIINEVOAANWAULNNINUENTTH 1ATIEINS
wihfuazngAnssuvedunaslaslila
Tusngud Yadeiifinasenisdeuuasdnumema
WUgNTIU NUGNTIUVOWE MU WIVDIRUG-Aans
TupuUNITUNNE ans1TgURALEIRNTR LYY
Genetic inheritance in human, structure,
function and behavior of genes and
chromosomes, mutagenesis, genetic of cancer,
role of genetics in medical science, public
health and social
258447 fugAansuszyng 3(2-3-5)
Population Genetics
AOSUNETIEI
nsfnwAMuRuLsNeRugnIsaly
Usz1ns msivdeunuasnnuiivestuuarIlulndi
thlugnsindimunmsiaglfinadenduianai
uatouarnszuiunsmeademans Wilkdlanns
nadTdl
Study of genetic variation within
populations, the changes of gene and genotype
frequencies in population over space and time,
leading to mechanisms of evolutionary process,
applying modern molecular technique and
mathematical model to better understand the

speciation process

3(2-3-5)
3(2-3-5)

258448 stugranisziuluanaiou
258441 waluladmduie
DNA Technology
AN95UN TNV
mmﬁmﬁugmmaﬁuqimmﬁm Mdue
wvghazn1siaaudu nsengduluganlen M3y
Usinaiidueluiieuisengnld nstnsiziim
duihndlelnd mylinsevideyansdiasaune
oy uavnsunlulduss ol

-Wasuausieiviay
AU

a o a
-aguavsalsLay
AN UL

o dewnldldda
doudaued . 2555
Aasuavsaiv

- re9eInNNgumALA
9N AL
walulagdnmaneglungu
Wugmans
AWasuavswaianen
258445 (¥ 258441 uazudu
A195U18 3183
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Basic techniques in genetic engineering,
DNA vector and gene cloning, gene transfer in
eukaryote, DNA amplification by polymerase
258443 ﬁuﬁqmamﬁu’uga 3(2-3-5) chain reaction, nucleotide sequencing, data
analysis using basic bioinformatics, applications
258444 Wugmansssdulmanadesiu  3(2-3-5) of DNA technology - eyl
258042 edpemnedslinana 3(3-0-6) | - AR TIE M lunguiTug
wazn1sUsEEnd mans 31U 6 183N
Molecular Markers and Applications
AeSuIe eI
Funwesguelon ndnnsveadomane
Baluana w3emnelusiy iedesnediBuedld
Flovdlawdu BHFe13 waridmarnuiardlelng
nsUsEgnAlunsiueidlug msdmdenlagld
30Ny MsANITAmnTg Msiesen
Uszrns wazmslalusmuiiineteans
Eukaryotic genome, principles of
molecular markers, protein markers
hybridization-based, PCR-based and nucleotide
sequence-based DNA markers, applications in
genome mapping, marker-assisted selection,
evolutionary study, population analysis and
forensic science.
- Unsedmnguiliaeinen
nguinAinguasduiniou uavdanadeusen 393
losnlalld Unaeudoud
.. 2555 fip 1) 37839
258324 e 1vesiy
2) 91¢3v1 258351 ilenans
vosdanuAdiTin
3) s1e390 258453 Aululad
- PALHY
258352 finivenvesdnd 3(2-3-5) | - Wasuavsaseiv an
258439 udidellegngy
#nainen
el
258351 piifinAuazdundendny  3(2-3-5)
Ecological Literacy and Environmental
nguineinguayiunados Education
258324 GLine1vesiy 3(2-3-5) | AeSuresieIn
258351 gfimanivesdnnddidin 3(2-3-5) wnlaszuuinauuuesds Weldmmug
258453 fuilulad 3(2-35) | manemansimundsausyudediedsiu ysanns
Jymdwandeuuazanuinsidnaine iweasne
nszEUIUNSBELS wazAanssumiensine ARy
ANANYBITIIUYIA UazunuInvsywilussuuling
Understanding  the  principles  of
258352 G vesdnd 3(2-3-5) ecosystem organization and using science
258439 WlASEIAYNINATEFNA 3(2-3-5) knowledge for creating sustainable human

communities, Integration of ecological knowledge

and environmental problems to draw the foster
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learning processes and education activities

toward appreciation of nature and human role in

the ecosystem - Waswavsiaseiv
258453 msmunudngiivuazdnilaednis 3(2-3-5) | - Waswavsiasein
258356 T1iNg1veaniy 3(2-3-5) | - Waswavsaseiv
258451 I AinedwIndenuaznseying  3(2-3-5) | - WaswavsHanin
258452 Fineituiigani 3(2-3-5) | - ednin
258353 v uiles 3(2-3-5)

Urban Ecology
AosUNETIEI

Ufdusseminsuyd AdiTin uarsTsund
Tud swandouvesyuvuidos juuUULaznIs
WasuwaadsinafidwaliiAnszuuiinadios nns
nszanefLazauYnYue A Widialuszuuiig
Wos nmsaneveandsuluszuuinados n1sianis
ward o duius fulgmiuazuuinisudle
dunndouluguruidios

258451 MsmuAudngivuazdnilae®is  3(2-3-5) The interaction between human, organism
258452 ¥ LafiY 3(2-3-5) and nature in the urban environment, ecological
258454 ?Z'J’ﬁ‘waﬂéﬁLLiﬂﬁaMLLazﬂﬂiau%’ﬂﬁ 3(2-3-5) processes and patterns that characterize urban
258455 %ﬁwmﬁuﬁﬁuﬁlﬂ 3(2-3-5) ecosystem, distribution and abundance of

organisms in urban ecosystems, energy flows
within urban ecosystems, and urban planning and
management that relates to environmental
problems and sustainable solution
258354 g naniou 3(2-3-5) | Awlndd
Tropical Ecology
AasuUNEIIEI
Ufdiusszminedaldinuarsssumnily
syuviinewniou Jadennanenimuazdnnin
fnminedsdmaliiAnszuuineuniou lnswadis
LLa%VIﬂTﬁ i’JlIVlzﬂﬂ’)’méﬂﬁuﬂui%UUﬁL?ﬂL‘Uﬁ%ﬁ]u
AIUNAINIAIUVDITINUNALAZAINNAINUAIEN
Frinmluszuvioagniou madiliunueying
AUNAINTIAENITINN UazNITUTZENARINNINIG
dnainganiou Lﬁaﬁw{jswuﬁrmﬁﬁaﬂmm
The interaction between organism and
nature in the tropical ecosystem, physical and
biological factors that characterize tropical
ecosystem, structure and function including their
relationships in tropical ecosystem, diversity of
biomes and biodiversity in tropical ecosystem,
current biodiversity conservation and application
for restoration of degradation ecosystems
258355 1aInenUszng 3(2-3-5) | 3viiny
Population Ecology
AosuUNETIEIN
Fulsuguilduansaudnumsves
Uszanns TusaeSuienaifsyanns madiivduves
Uszmnsiituuar litufuanumuiiy nisnIuay




137

nangnsUSuUTe W.A. 2555

nangasuiuuss w.A. 2560

dsenuTulse

nauwATiAN19TINeLazmAlUlaETIA M
258361 MINANMNULAZEIBA TN
neneans

3(1-4-4)

Photography and Drawing in Science
ANe5UITIEIU

mﬂﬁﬂﬁyugmmsammwmﬁw&nmam
2UNTUNITNINAIN FumeumsnAnIn MINA
ANAGLEAU N1TIIANINLAAISNBULN NN IALAY
AugIuveeiiY @M warnNSITUYR atiauay
NANNIIANLAN AILNABIIANTIAU NABIAINDA N1T
Toldsunsupeuiiunesyiglunsdnnsguam

Basic technique in scientific drawing,
drawing materials, drawing processes,
drawing for illustration of plant, animal anatomy,
morphology and natural fields, technique of
photograph using microscope camera, digital
camera and computer program for production of

graphic and documentation

258445% maluladfdue 3(2-3-5)

Uszns laseasneenyvesuseyns Life history U3
FuusiaznzMILAuEssEnIngUssrnsnaeiia
fu madamsuazniseyinvlszuinsediedadu
wadan1sd@TIazNTUTEIUTILINYTEYINS
Population demographics, Population
models, Density-dependent and Density-
independence population growth, Population
Regulation, Age structure, Life history,
Interspecific interaction, Population management
and sustainable conservation, Field and Analysis
techniques to survey and estimate population
abundance
nFunANANITINLaznAllagTININ
258363 N13IIANINLASAIININNI
Ingmans

3(1-4-4)

Scientific lllustration
AedungsIein

mwﬁmﬁugmmimmmwmﬁmmmam%
gUn3ainITNANTI FumBLNITTIANIIN MTNANTH
a8LdU MINANNUARITN TN NILTNALGY
duguvesiiy @ waznmsIINYA elauay
WANNIAIBAN FIENADIRaNsIAY NdeIRdnaa N3
lHlusunsumeuitinestiglumsdnnisgunm
mahiawenmlunenumaininig

Basic techniques in scientific drawing,
drawing materials, drawing processes, drawing for
illustration of plant, animal anatomy,
morphology and natural fields, technique of
photograph using microscope camera, digital
camera and computer program for production of
graphic and documentation, scientific illustration
for academic reports

%%

258364 @finkagn1TIATIZNTRYA
NN

3(2-3-5)

Statistical Data Analysis in Biology
AosuIeIIEI

Usgansuasngudiagnslunieadia nns
faanufigiu Mseyay FBMIIURLNITTIAGES 113
FonitAATIEINsaR A LNz al NSWUaNanIg
atd wazn1suaueteyamAdemedvinenlugy
AT UALUHUYT

Statistical population and samples,

hypotheses, Inferences, Experimental designs,

- Wasuarsiainuasdedn
270 258361 AMTINANINLAL
ANNNSINAERS
(Photography and Drawing
in Science) 1 258363 n1s
MANTNLAZEIYATNN
Iemans (Scientific
Illustration)

LazUSUAI95 T8IV

- §re9e3NNgUmALA
NI Ay
walulag@innldeglungu
Wugmans wazdeulausia
Anan 258445 T 258441
- nefdlu
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Statistical analysis, Data interpretation and

presentation in biological researches - Wasuwavsiiaiv
258461 WAANITTINGT 3(2-3-5) 258362 1nATANNT1INGT 3235 | - wWaswavsiain
258462 msinuidsaiiedeiiy 3(2-3-5) 258366 manzisaiiaideiiy 3(2-3-5) | - wWabwavswaiv
258471 winluladinnitosdu 3(2-3-5) 258365 wAluladdnmtosdu 3235 | - Waswavsiain
258495 dadagiumedyinen 3(2-3-5) | 258465 idedagtiumedvinen 3(2-3-5) | - Medvlwd

(2-3-5)

258461 msnzisailaideiinients

NanaEnsFeni

Plant Tissue Culture for Secondary
Metabolites Production
MesUIETIEIN

walatunouarisnsnzdoaiodei
aaeaIsmsAAeiles ilensnanansAsgiianiie
ayulns Yadefidinasionsnamansyiogifluanm
Uaonide MsUSuUssIagIRLUTEAVB AN AR
mmﬁaqﬁiuamwﬂaamﬁa

Plant tissue culture as well as related
techniques and methods for plant secondary
metabolite production from medicinal plant,
factor affecting plant secondary metabolite
production in tissue culture system, strategies to
improve and increase plant secondary
metabolite production in tissue culture system

258462  mstniliAamsnanglufi  3(2-3-5)
ek
Introduction to Induced Mutagenesis
in Plants

A8V

Uizmm,azqwémaﬁ&ﬁamiﬂmﬂ NANNT
wadawardsmadosuvesmstnihldidnnisnane
Tudiy JadefiiinasionsdnilmAnnisnate nns
Andianiiugnaty AROAIUNIIATIVEBUNINANY

Types and modes of action of mutagen,
basic principle, techniques and methods of
induced mutation in plant, factor affecting
induced mutation, screening of mutant including
the mutation confirmation

258463  Wugimnssufimdosiy 3(2-3-5)
Introduction to Plant Genetic
Engineering

ANDSUNYTEITT

wdnms walanazisnsidesiuvasnsen
wusiugnssuluiiy 3n1sasiemve nsanedu

Wwneidhginy msdnideniiodefiadilesunisen

#u NM3snsdeuNMsunsnagludluy n1suansean

vosBuihmneluduiiedlasunisaiedu uaz s

Uszend

FvdaRuneu: 258462 N3
Wwrglasailooe

- 13l

Av1daRuneu: 258462 N3
& -

Wglaslaigany

Alud
Fv1dsRuneU: 258462 N3
Wwnslaeaodaniy
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Basic principles, techniques and
methods of plant genetic engineering, methods
for vector construction, selection of transformed
plant tissue, confirmation of transgene
integration in plant genome and its expression
as well as applications
258464 Frensaumeiugy

Basic Bioinformatics

3(2-3-5)

AaSUNETIEIN

wé’mmﬁugmmaﬁaawaumm F1utoya
38N nsdupudeyadiiufidue o15i8ue
uaz WUsunngudeyaswinstu nmswSeuiiey
asuiduewaylusiu Abwelulasuoisduazns
Arszinsiansesnvesdiu nmsviwslaseaiiswes
Tshiu nMsuszendlimesinu
Fransaume

Principles of basic bioinformatics,
biological databases, searching for the DNA, RNA
and protein sequences from Genbank databases,
DNA and protein sequences alignment, DNA
microarrays and gene expression analysis,
protein structure prediction, applications of
bioinformatics

- 183l

2.2.3 nguiviszautudinfnen Lidesndn 12
vaein
drfuannivenmaniiniu fe

257541 InAansTinmiBaysanns - 3(2-3-5)

257543 wiadadagiumaingmansdinim
3(2-3-5)

257544 wunuedTuvesdsiiTiauarnsmun
3(2-3-5)

257542 waduarTainesedulnanadugs 3(2-3-5)

drfuanvunaluladianin de

275511 wialulagdanw 3(2-3-5)
275512 Ingnmansianmlananatugy  3(2-3-5)
275575 audasnionazUaniuanig
maluladTanmw 3(2-3-
275572 w3esilemameluladinm 3(2-3-

3. nuandvndenias  lideandt dauau 6 wiseia
Adeanunsadenisouneinia o Mlegeulu
UINEFSMST viseanTugaufnudu

3. vy ndenias lideandn sruau 6 wileda
fdeanunsadenisouneinia q Aleaeulu
WA iseanTugaufnudu

-A9LAY

5794 130 Wuwnn

NANgATUIYYINTNIATINST 99 131 ndaefia

nangasusyyInsuuuinntm1eIvIng
373 143 migiin
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LNETLUUNRNYLAY 4

MTIUUTIULTUUHUNISANYINANGASIAN §19138189Nen W.A. 2555 AULKUNSANEMangas
USuUs9 avI¥dIImMen W.A. 2560

NANGATLAN W.A. 2555 miaefin nangnsuTuUse w.A. 2560 iaein

FuTT 1 (Fu) U 1 )

001201  vinwgawlng 3(2-2-5) 001201  Winwgnwlneg 3(2-2-5
Thai Language Skills Thai Language Skills

001211 mmé’mqwﬁugm 3(2-2-5) 001211 mmé’anqwﬁugm 3(2-2-5
Fundamental English Fundamental English

001232 ﬂgmmaﬁugmﬂaammw%‘im 3(3-0-6) 0010 IRl nauYaBeAEns  3(2-2-5)
Fundamental Laws for Quality of Life 00Lxx  sandmAnw Ty 3(2-2-5)

001272 ﬂamﬁ'sma%msamm%ﬂuﬁugm 3(2-2-5) nauyInemansuazadinaans
Introduction to Computer 001281 fAuWuazn1s00nNISINY 1(0-2-1)
Information Science Sports and Exercises (Litunihein)

251100  USwgynineneans 1(1-0-2) 258100  UsyiRuazWauIn15neTine) 1(1-0-2)
Philosophy of Science History and Development of Biology

256103  infilaeiu 4(3-3-7) 256103 infieedu 4(3-3-7)
Introductory in Chemistry Introductory Chemistry

258122  wgnuAEns 3(2-2-5) 258122 wanuAEns 3(2-3-5)
Botany Botany

574 20 wiIEnn 374 20 WUINN

N 1 Wane) T 1 Wane)

001212  A1W1dINg AU 3(2-2-5) 001212 n1w1BINGUIEIUI 3(2-2-5
Developmental English Developmental English

001222 AWIEIAULAZ TMUTITH 3(2-2-5) 001 vineAvAnw Wl nguivuywemans  3(2-2-5)
Language, Society and Culture 00l andAnwIvaly nauivdpueans  3(2-2-5)

001237  vinwedin 2(1-2-3) 256121  AfBuvise 5(4-3-9)
Life Skills Organic Chemistry

0012xx  Fmwaiuniiy 1(1-0-2) 258132  dnaInen 3(2-3-5)
Personal Hygiene Courses Zoology

25211 adnrandiiosdu 4(4-0-8) 261103  Wanddesdu 4(3-3-7)
Introductory Mathematics Introductory Physics

256121  LefBuUM3e 5(4-3-9) 394 21 wiqenn
Organic Chemistry

258132  dmainen 3(2-2-5)
Zoology

37 20 wawnn
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NANGATLAN W.A. 2555 PRER nangnsuTuUse w.A. 2560 ieiin
T 2 @w) T 2 @)
001212 AWBINEUTIIYINTG 3(2-2-5) 001213  AWIBNYHIAIVING 3(2-2-5)
English for Academic Purposes English for Academic Purposes
001221  ansaumAmansiiensAnuFuat 3(3-0-6) 001xx  veAwEnwWhly nguindsenmans  3(2-2-5)
Information Science for Study 252113 AdlaAansdvsuINemans 3(3-0-6)
and Research Mathmatics for Science
001274  wwazasalluTinuszaniy 3(3-0-6) 258212  TInevodad 4(4-0-8)
Drugs and Chemicals in Daily Life Cell Biology
252112 umaRda 4(4-0-8) 258252  wandleingn 3(3-0-6)
Callulus Principles of Ecology
256254 \ATBATIEMTIUTUIN 4(3-3-7) 258253 UjURn1siaeing) 1(0-3-1)
Analytical chemistry Laboratory in Ecology
258201  viAN@UNIUISIY 3(3-0-6) 258361  UftAnsuaznisliiatesionsdainen  2(1-3-3)
Principle of Taxonomy Practice and Instrumentation in Biology
258202 UjURN1seUNTHITIU 1(0-3-1) 0000 AYUFBNLET 3(x-%-x)
9 21 wdoeda Free Elective
594 22 wiaehia
Fullit 2 Wane) il 2 Waw)
205200 msdeansmwiinquiieiiguszasdianne 10-2-1) | 00box  nenAnwhlY 3(2-2-5)
Communicative English for Academic Analysis naIvTINEImansuazAdnA1anS
258212 FIW1v0LTAd 4(4-0-8) 258200 mi?iamimmé”aﬂqw 1(0-2-1)
Cell biology ileTnguszasdlanemaininen
258252  vanilaeingn 3(3-0-6) Communicative English for Specific Purposes in
Principle of Ecology Biology
258253 UfuRn1stineinen 10-3-1) | 252114 upagaadmsUInenmans 3(3-0-6)
Laboratory of Ecology Calculus for Science
261103 Wandilesdu 4(3-3-7) | 256254  \ATAATIwMTIUSIN 4(3-3-7)
Introductory physics Quantitative Chemical Analysis
266201 9aT7Inewhly 43-37) | 258302  wdnwugmans 3(3-0-6)
General Microbiology Principles of Genetics
000X VNGNS 3xxx) | 258343 UURmsugmans 1(0-3-1)
Free Elective Laboratory in Genetics
574 20 waefin 266201  qatAnehly 4(3-3-7)
General Microbiology
593 19 wiefn
T 3 (w) T 3 @Gw
205201  msdeansmundinguiiontsiesgiids  10-2-1) 255111  Fad 3(2-2-5)
313 Biostatistis
Communicative English for Academic 258201  msdoansmwdangquiiien1siieTeiids 1(0-2-1)
Analysis IN1INTINGT
255111  Fadd 3(2-2-56) Communicative English for Academic
Biostatistis Analysis in Biology
258302 d5Imeialy 4(3-3-7) 258221  wAn@UNIHITIU 3(3-0-6)
General Physiology Priciple of Taxonomy
258343 wanfugmans 3(3-0-6) 258222 UfUANseuNTIIsIY 1(0-3-1)
Principle of Genetics Laboratory of Taxonomy
258344 UjuAnsiugmans 1(0-3-1) 258302 a3sineninly 4(4-0-8)
Laboraotory in Genetics General Physiology
258xxx v ADN 3(2-3-5) 258xxx  AvADN 3(2-3-5)

Elective course

Elective Course
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NANGATLAN W.A. 2555 PRER nangnsuTuUse w.A. 2560 ieiin
411221 Hued 4(3-3-7) 411221 Fuedl 4(3-3-7)
9% 19 WA Biochemistry
et 19 migin

N8N Usgayrnsuuuanaminaedganisinusedvn 1
o3y sy 22 mianfin
A1UINYIPNERSTIN NS HUTII

2575641 INYIFNARSTININTIYTUINT 3(2-3-5)
g naluladdinnEeusein
575511 wiAluladdinw 3(2-3-5)
N7 3 WUane) NI 3 Wane)
205202  msdeansnmudinguitontsiiauenasu 10-2-1) 258202  msAeansmmdinguiion1siiaue 1(0-2-1)
Communicative English for Research Presentation NATUNITTINGN
258345 3TmuIng 3(3-0-6) Communicative English for Research
Evolution Presentation in Biology
258491 duuwn 1(0-2-1) 258344 Fiwuing 3(3-0-6)
Seminar Evolution
258xxx  AUADN 3(2-3-5) 258369 FVANg1yIANMILAZUIANTTY 1(0-3-1)
Elective course Integrated Biology and Innovation
258xxx ¥ uE0N 3(2-3-5) 258xxx 3w nHON 3(2-3-5)
Elective course Elective course
258xxx ¥ ME0N 3(2-3-5) 258xxx  AvAeNn 3(2-3-5)
Elective course Elective course
X000 AYNADALES 3(x-x-x) 258xxx v EeN 3(2-3-5)
Free Elective Elective course
I 17 wiidefin XXX AU NABNLES 3(x-X-x)
Free Elective
37 17 widoein
vunewe: Usygiaiuuufnamdimdvnisiusiedvssiu
Unidiafne 2 se3vuasdredvidena’ WSsulududi 4
aaseudu saudu 20 wiAiA
AIneansTInwEeu 2 18390
257543 winlladagtunaingnmansganm 3(2-3-5)
257544 uNUeATYRIAWITINLATNTMIUAY 3(2-3-5)
anvualulad@inimiseu 2 5787390
575512 Snemansianinluanadugs 3(2-3-5)
257575 amnulasanslazdaniuaniamvaluladdiniw
3(2-3-5)
T 4 @) A 4 (Fu) dmiusiyaeimednms
Wil 1 WUl 1
258492  Angndinusszaudigan3 6 Wihefn 258491  duuun 1(0-3-1)
Undergraduate Thesis Seminar
Wil 2 258492  AnegnfinussyauuSaens 6 WA
258496  @wnaAn® 6 MW Undergraduate Thesis
Co-operative Education Wil 2
258497 msineusuuseRnnulumsUseind 6 iiein e | 258496  a@niafnw 6 wihein
International Academic or Professional Training Co-operative Education
371 6 wiqefn 258497 nsAneusuMIsRnulumsUsEva 6 wihedn Wie

International Academic or Professional Training
59 6 viso 7 wiein

e 256491 desadeiu 256492
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NANGATLAN W.A. 2555 PRER nangnsuTuUse w.A. 2560 ieiin
Fullit 4 (Fu) dwdundngasinandimedinis
AU INIEEASTINN
258491  &uuwn 1(0-2-1)
Seminar
258492  AnenfiwusszauUIyaes 6 e
Undergraduate Thesis
XXX AV NABNLES 3(x-x-X)
Free Elective
257502 \waduariinensviulianatugy  3(2-3-5)
37U 13 wdqefn
Fudii 4 Fw) dwsumdngastramdmaivinis
v unaluladdanin
258491  &uyuwn 1(0-2-1)
Seminar
258492  Anenfinusseauuiygng 6 nuwAn
Undergraduate Thesis
XXX AU NABNLES 3(x-X-X)
Free Elective
275572 edpsdlomanaluladiinin 3(2-3-5)
37 13 wdqein
Fuiiil 4 (Wanw) il 4 Uane) dmiusbygeimsirns
fandeni3aunuulauuunis fandendunuulauuuni
Wil 1 WUl 1
258496  @nfafnw 6 wihein | 258496  @uAafnw 6 wwin wse
Co-operative Education Co-operative Education
w30 258497  nsHneusuMIeRnuludUTEmA 6 nulgin
258497  nsHneusunIeRnaulus1eUsEIA 6 yihein International Academic or Professional Training
International Academic or Professional Training wuuil 2
258491  duuwn 1(0-2-1)
LL‘U°U‘17€ 2 Seminar
258492  Anendnusszaulsgans 6 wiwin | 258492  Anenfinusszauuegies 6 wiein

Undergraduate Thesis

Undergraduate Thesis
B
EL: 256491 ABsasaiu 256492

6 vi30 7 viqeia

Qe

WA 4 (Wanw) dmiusSyaneiuuufuiwmsinnisi 2

@1

258496  @nnafnw 6 WiLAn 13o
Co-operative Education

258497  nsHneususeRnuluasUsEme 6 wieie

International Academic or Professional Training
37 6  wilefn
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%-ana
(mwlng) WA Iaudedaadey

("NM199ngE) : Wandee Wattanachaiyingcharoen

NAIIUNIGIVINIG

a v

1. UNAIUNINIVINIS/UNAIUILTANY

=.

(SpsarauanUdagiudounas 5 U uazdaudy
HAIUNANUWINEUNS)

=2

& Iaiduldte wiautaszydagrutoya

1.1 s2AURIUIYIA

Wattanachaiyingcharoen W, Nak-eiam S.First record of the firefly genus Pygoluciola
Wittmer (Coleoptera: Lampyridae: Luciolinae) in Thailand. Lampyrid. 2012; 2, 24-30.

1.2 52aUTf

Wattanachaiyingcharoen W, Nak-eiam S, Phanmuangma W, Booninkiaew S, Nimlob N.
Species diversity of firefly (Coleoptera: Lampyridae) in the highlands of Northern Thailand. NU
International Journal of Science. 2016; 13(2): 24-32. (TCl ﬂfjm 1)

1.3. Anunlusienuduiiiawinnisussyuivinis (Proceedings) s8AULIUIYIA

1.4 ARuwlumeanuiuidosainmsuszandvinis (Proceedings) seRuwia

#3301 yaduden uay Sul JawdeBasdy. msdnduunisiesluisdedes Lucolinae lag
ldasnuinalelnavesdulululnasundauiiia cytochrome c oxidase subunit | (COI). Tu nos
UTNITNISITY UMITNYIAYULIAIT, UTTUITNIS. N15UTEYNTVINITNNSTLEAUBHNANUIIETERY

Tudinfnwuview@ AsaN 38; 19-20 NUANUS 2559; unTInenduulsas fivadlan; 2559, w1 440-
5

U138 agnEnan a3gns alnue uayFud Saudedaasy. nanswauianssousng
uidagmuuuiuiiesenisdanisiouiaunseunisiaiusientsiSeusiuy DEEPER 130938UUNNS
dopemns dwsuiniFeuduiseufinua 4. msUssgainnsiudieAnuiseduniuasuiuned
i 6; 11-12 NINNIAN 2559; 4 AUGFUANGARNY NITWUT NFUNN, 2559. i1 H 425-37.
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va3usasimanunIvInstedy lulddruniisvasnisneinesudsyyn Wunasu
MAvINsnlasunmsimeunsaundninaainimualunisnansausisiiyanassaduntanig
s Wukasunadvinisluseu 5 U founds uasilsunuzuuuuussanynsy

(799AN@R 319758 A% TUR TaudeBaasey)
L9U9IUTEIALAZHNAIIUNIIYINT



146

Us2IALAZNAIIUNINIBINSG
o - ana
(melng)  : ASwed Wsudn
(nMe199ngw) : Siripong Premjet

NAIIUNIEIBINTS
1. UNAMEIIMNIS/uNANAITeTinAy
& Tniduldte wiawiszydagrudoya
1.1 52AULIUITIRA

=.

(SasarauanUdagiudounas 5 U uazaaudy
HAUNANUWIHEUNS)

=2

Premjet S, Premjet D, Eri T, Yuji T. Phosphoric acid pretreatment of Achyranthes aspera
and Sida acuta weed biomass to improve enzymatic hydrolysis. Bioresource Technol 2016;
203:303-8. (ISI/SCImago)

Premjet D, Premjet S. Selection of ligninolytic basidiomycetes fungi from a dry
dipterocarp forest in Thailand. Aust J Basic & Appl Sci 2015;9(20):210-9. (ISI/SClmago)

Tudses N, Premjet S, Premjet D. Establishment of method for protoplast fusion with
PEG-mediated between Jatropha curcas L. and Ricinus communis L. Int J Life Sci Biotech
Pharm Res 2015; 4(1):50-6. (ProQuest/ Embase/ ICMJE)

Tudses N, Premjet S, Premjet D. Optimal conditions for high-yield protoplast isolations
of Jatropha curcas L. and Ricinus communis L. American-Eurasian J Agric & Environ Sci 2014,
14(3):221-30. (Open Academic Journal Index)

Premjet S, Pumira B, Premjet D. Determining the potential of inedible weed biomass
for bio-energy and ethanol production. BioRes 2013; 8(1):701-16. (ISI/SCImago)

1.2 SEAULR

Ghebreslasie Z, Premjet D, Premjet S. Screening of fungi producing ligninolytic enzymes
. KKU Research Journal 2016; 22(1):200-9. (TC| ﬂf:j:u 1)

1.3 Anunlusrenuduiiawinnsuszgaivinis (Proceedings) s8AULIUIYIA

1.4 fRuluseenduidasainnisuszyuiennis (Proceedings) sAuTA

Premjet S, Premjet D. Selection of fungus for production of ligninolytic enzymes. In:
Division of Research Administration, Naresuan University, editors. Proceeding of the 9™
Naresuan Research Conference. July 28-29, 2013; Naresuan University. Phitsanulok: Naresuan
University; 2013, p.154-62.

Singthong P, Premjet S, Premjet D. Induction of polyploidy from callus cultures of
Jatropha curcas L. by colchicine treatment. In: Division of Research Administration and

Fducational Quality Assurance, University of Payao, editors. Proceedings of the 1°' Phayao
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Research Conference. January 12-13, 2012; Phayao University, Phayao: Phayao University; 2012,
p. 509-16.

2. naunlasun1sandnsuns

3. AN51/MileEo

4. NaUIYINTIUENBULDY Wy FdUseivg Msenuadeassd nuwla

5. NauUNIIvIn1snsuldaeny

yasusasimanunIvinisdisdu ldlddunilsvesnisinwiiasuuiygyn Wunasu
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U5ZIRLAZHAIUNINIBING

%o - dna
(mwlng)  : @3dnwal dudnsd
(nMe199ngw) : Sirilux Chaijamrus

NASIUNIGIYINTG
1. UNAMUNISIYINIT/UNAMAIFENANNN (Feearauaintiagtudounds 5 U uaziadu &

v =

Faduldto wiaunsszyTagrudoyaiinacugnifisrieuns)

1.1 3EAVUIUIYIA

Boonanuntanasarn S, Wongsasak U, Pitaksong T, Chaijamrus S. Effects of dietary
supplementation with B-glucan and synbiotics on growth, haemolymph chemistry, and
intestinal microbiota and morphology in the Pacific white shrimp. Aquac Nutr 2015; 22(4):837-
a5. (ISI)

Wongsasak U, Chaijamrus S, Kumkhong S, Boonanuntanasarn S. Effects of dietary
supplementation with beta- glucan and synbiotics on immune gene expression and immune
parameter under ammonia stress in Pacific white shrimp. Aquaculture 2015; 436:179-87. (Scopus)

Thongsook T, Chaijamrus S. Modification of physiochemical properties of copra meal by
dilute acid hydrolysis. Int J Food Sci Technol 2014; 49:1461-69. (ISI)

1.2 SLAUYIA

1.3 ANunlusIeeuduileInnsuszguivIng (Proceedings) sEAULIUIYIA

Chaijamrus S, Boonanuntanasarn S. Enhanced viability of recombinant yeast

Saccharomyces cerevisiae by cryoprotective agents. Proceeding of the Pure and Applied
Chemistry International Conference (PACCON). February 9-11, 2016 Bangkok Thailand; 2016, p.
521-4.

Inthanachai T, Chaijamrus S. Effluent treatment of bagasse pulping mill by white-rot
fungi Sporotrichum pulverulentum. Proceeding of the Pure and Applied Chemistry International
Conference (PACCON). February 9-11, 2016 Bangkok Thailand; 2016, p. 361-3.

Pooam M, Boonanuntanasarn S, Chaijamrus S. Effects of magnetic fields on biomass and
unsaturated fatty acid production by recombinant yeast Saccharomyces cerevisiae. Proceeding
of the Pure and Applied Chemistry International Conference (PACCON). February 9-11, 2016
Bangkok Thailand; 2016, p. 443-8.

Promjantok W, Thongsuk T, Chaijamrus S. Effect of media from by-product on growth
of lactic acid bacteria. Proceeding of the Pure and Applied Chemistry International Conference
(PACCON). February 9-11, 2016 Bangkok Thailand; 2016, p. 525-7.



149

Sommanas D, Anuwat P, Chaijamrus S. Microencapsulation of probiotic bacteria
Petiococcus pentosaceus by water in-oil emulsion. Proceeding of the Pure and Applied
Chemistry International Conference (PACCON). December 2-4, 2014 Khon Kaen Thailand; 2014,
p. 934-6.

Tasri S, Chaijamrus S, Thongsook T. Enhancing coconut oil extraction by mannanase and
utilization of the copra meal. Proceeding of the 5" International Conference on Fermentation
Technology for Value Added Products (FerVAAP). August 21-23, 2013 Khon Kaen Thailand; 2013,
p. 366-71.

Chaijamrus S, Sumpradit W. Microencapsulation of lactic acid bacteria in water-in-oil
emulsion. Proceeding of the 13" FAOBMB Congress. November 23-29, 2012 Bangkok Thailand;
2012, p. 121-5.

Rattanapech J, Chaijamrus S. Effect of dissolved oxygen on polyhydroxybutyrate from
molasses by Alcaligenes eutrophus. Proceeding of the 6" Pure and Applied Chemistry
International Conference (PACCON). January 11-13, 2012 Chiang Mai Thailand; 2012, p. 93-5.

1.4 ARulusiesduidasainnisuszyudvnnis (Proceedings) 2AUvA

Vichitnak P, Sommanas D, Chaijamrus S. Screening of probiotic bacteria for dietary
supplements in swine raise. In: The Office of Agricultural Research and Extension Maejo
University, Maejo University, editors. Proceeding of the Maejo University Annual Conference.

December 3-4, 2013; Maejo University. Chiang Mai: Maejo University; p. 152-9.

2. nawildFunisanayansins
3A.05.830nwal Y3155 nsesueaduuaiiselusiulednlieglululasuadganislusiuu
lelaslam. Fausfudl 23 waeRnnew 2558 fe Jufl 27 fiuteu 2561 1aail 1203000361,
s0.05.338nw0] Fo913a uavunelfia Adana. nssudinsdremamsidsaiodofiviina

ansannayulnsiiiosniwe. Aawddui 10 ey 2558 feTun 4 nsngiau 2561. L@l 1203000687
sA.n5.838nwal Feg158 nsuITNMTadnasiuiInguAnLarNSIIUTans. AauanunIius
2552 BaNsNQIAN 2557. 1avit 0803000878

3. A151/9ede
fadnwal Fagr¥a. nslduselovianunaminensnawnuiveLiiugaanEn o,

fwalan: UIMeNTEULSAIT; 2555.

4. NaUIYINTIUaNBULdU Wy Fdseivg Msenuadeassd nuwla
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Y93Usp9ImaNUNIIINIsdredu lilddrunilsvasnisfnsuesuuygy iunanu
MeAPINsnlasunisimeunmamvdninaainimvualun1snatsanudsisiiyanan senumLanig
s Wurasnumeadvnisluseu 5 U founds uaslsunuzuuuuussanynsy

(509ANEMS19758 M5.A3anwal T83nsa)
LINUBIUTE IRAWALNAIIUNIIBINNT



151

U5ZIRLAZHAIUNINIBING

%o - dna
(nwlve)  : §Euns Yezlvamna
(nMe199ngw) : Surin Peyachoknagul

NA9IUNIIYINTG
1. unAMuINIEITIMs/aunanuAdeiaau (Sesdrduaintagiudounds 5 U wazdadu &
Faduldto wiawnsssyTagrudoyaiinanugniiurieuns)
1.1 SEAVUIIYIA
Pikulthong V, Teerakathiti T, Thamchaipenet A, Peyachoknagul S. Development of

somatic embryos for genetic transformation in Curcuma longa L. and Curcuma mangga Valeton
& Zijp. Agric Nat Resour 2016;50:276-85. doi.org/10.1016/j.anres.2015.08.004. (Scopus)

Laopichienpong N, Muangmai N, Chanhome L, Suntrarachun S, Twilprawat P,

Peyachoknagul S, Srikulnath K. Evolutionary dynamics of the gametologous CTNNBI gene on
the Z and W chromosomes of snakes. J Hered 2016; 1-10. doi: 10. 1093/ jhered/ eswQ74.
(ISlI/PubMed)

Laopichienpong N, Muangmai N, Supikamolseni A, Twilprawat P, Chanhome L,

Suntrarachun S, Peyachoknagul S, Srikulnath K. Assessment of snake DNA barcodes based on

mitochondrial COI and Cytb genes revealed multiple putative cryptic species in Thailand. Gene
2016; 594:238-47. (Scopus/PubMed)
Vongvanrungruang A, Mongkolsiriwatana C, Boonkaew T, Sawatdichaikul O, Srikulnath K|

Peyachoknagul S. Single base substitution causing the fragrant phenotype and development of

a type- specific marker in aromatic coconut (Cocos nucifera). Genet Mol Res 2016; 15(3):
gmr.15038748. (SCimago/PubMed)
Singchat, W, Hitakomate E, Rerkarmnuaychoke B, Suntronpong A, Fu B, Bodhisuwan W,

Peyachoknagul S, Yang F, Koontongkaew S, Srikulnath K. Genomic alteration in head and neck

squamous cell carcinoma (HNSCC) cell lines Inferred from karyotyping, molecular cytogenetics,
and array comparative genomic hybridization. PLOS ONE 2016; 11( 8): e0160901. doi:
10.1371/journal.pone.0160901. (ISI/Scopus)

Srikulnath K, Sawasdichai S, Jantapanon TK, Pongtongkam P, Peyachoknagul S.

Phylogenetic Relationship of Dendrobium species in Thailand Inferred from Chloroplast matK
Gene and Nuclear rDNA ITS Region. Hort J 2015;84:243-52. (ISI/Scopus)
Chailertrit V, Swatdipong A, Peyachoknagul S, Salaenoi J, Srikulnath K. Isolation and

characterization of ten novel microsatellite markers from Siamese fighting fish (Betta splendens,
Osphronemidae, Anabantoidei) and their transferability to related species, B. smaragdina and B.
imbellis. Genet Mol Res 2014; 13:7157-62. (SCImago/PubMed)
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Peyachoknagul S, Mongkolsiriwatana C, Wannapinpong S, Srifah HP, Srikulnath K.
Identification of Native Dendrobium species in Thailand by PCR-RFLP of the rDNA-ITS and
Chloroplast DNA. Sci Asia 2014; 40:113-20. (Scopus/CAPLus)

Peyachoknagul S, Nettuwakul C, Phuekvilai P, Wannapinpong S, Srikulnath K.

Development of microsatellite markers of vandaceous orchids for species and variety
identification. Genet Mol Res 2014; 13:5441-5. (SCImago/PubMed)
Chaiprasertsri N, Uno Y, Peyachoknagul S, Prakhongcheep O, Baicharoen S, Charernsuk

S, Nishida C, Matsuda Y, Koga A, Srikulnath K. Highly species-specific centromeric repetitive DNA
sequences in lizards: molecular cytogenetic characterization of a novel family of satellite DNA
sequences isolated from the water monitor lizard ( Varanus salvator macromaculatus,
Platynota). J Hered 2013; 104:798-806. (ISI/PubMed)

Wannapinpong S, Srikulnath K, Thongpan A, Choowongkomon K, Peyachoknagul S.

Molecular cloning and characterization of the CHS gene family 5 in turmeric (Curcuma longa
Linn.). J Plant Biochem Biotechnol. 2013; 24:25. doi:10.1007/s13562-013-0232-8
(Scopus/SCimago)

1.2 52AUYIR
Prakhongcheep O, Swatdipong A, Indananda C, Peyachoknagul S, Srikulnath K.

Mitochondrial genome analysis of Siamese fighting fish Betta splendens. Thai J Genet 2013;
S(1):119-21. (TCI nqu 1)
Thongtam Na Ayudhaya P, Indananda C, Peyachoknagul S, Srikulnath K. Mitochondrial

genome structure of saddleback anemonefish (Amphiprion polymnus). Thai J Genet 2013; S(1):
343-6. (TCI n&u 1)

1.3 ANunlusIweuduLleINNsUsEYIvINTG (Proceedings) SEAULIUIYIA

1.4 ANunlusIe9uauLleINNIsUsEYNIvINTG (Proceedings) sEAUYA

2. NAUNLASUNI5INENSUNS

3. A5/milsde
gaung Yezlvaanna. siugienssudewu. ngaunns: ddnfiusiuninendenyaseans;

2539.

a Y

fsuns Yezlyaana. wiosinemdue : anitugiugnisuszand. ngamma: dridniiud

A

L [

NMW%V]EJW@EJL?’IHG]?FT’]E‘W?; 2552.
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4. NaUIYINTIUENBULDY Wy AdUseivg Msenuadeassd nuwla

5. NaduUN1IvIn1snsuldaeny

Ya3UsaLImanunIIIn1sdredu lulddrunisvasnisfinwuinesuuiygy unanu
MeAPINsnlasunisimeunmamdninaainimualun1snatsanudsisliyanan seiumLanig
s Wuwasumeadvnisluseu 5 U founds uasBsunuzuuuuussanynsy

(599M1an319158 A5.85un5 Veelvmang)
LWNUBIUTE IRARALNAIIUNIIBINS
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U5ZIRLAZHAIUNINIBING

Ya-dna

Ya-dna

Mmulng)  : Us1al w1y
(Me1BINaY) : Pranee Nangngam

NASIUNIGIYINIG
1. UNAMUNISIYINIT/UNAMAIFENANNN (Feearauaintiagtudounds 5 U uaziadu &

v =

Faduldto wiaunsszyTagrudoyaiinacugnifisrieuns)

1.1 SEAVUIUIYIA

Nangngam P, Middleton DJ. Five new species of Didymocarpus (Gesneriaceae) from
Thailand. Thai For Bull (Bot). 2014; 42:35-42. (ACI)

Nangngam P, Maxwell JF. Didymocarpus (Gesneroaceae) in Thailand. Gardens’ Bulletin
Singapore. 2013; 65(2):185-225. (ACI)

1.2 SLAUYA

1.3. Anunlusenuduiiianinnisussyuivinis (Proceedings) s8AULIUIYIA

1.4 ARuwlumeanuiuidosainmsuszandvinis (Proceedings) seRuwia

gousny Sunyly, Usnd ureany, auius netuin. navadlalnlaiuwazoandusanisiasey
wazimuvesly Aeschynanthus parviflorus (D. Don) Sprene. Tiassluanmuasaide. lu nesusms
N15398uarUTEAUAMAINNITAN Y UMNINGITENELET, UTTANTAS. m'ﬁﬂszsqﬁsmmswzL&Jﬁ%’aﬂ%y’aﬁ
2;2556 1N1AY 18-17 ; UNTINGIFENLLT. WEL): UNVINGNGTENEET; 2556, ¥t 268-72.

Fusdnd wnufin, oyius nedadn, Und wveny. mumanvatenssiasiuguendasls Ty
aNeIURIIARLn. Ty AngIngImans 1Ine1deuTaIs, UTTUISNI19. N15UTEYNIVINTT
neransisondadi 4;2555 JUIAN 13-12 ; YN 1INGIREULIAS. ﬁwaﬂaﬂ: URINYINUULTFIT;2555 |
Wi 179-83.

NWaES AINIEY, aYRUS nedufia way Usial w1eem. Aravainvatevessiniuganadln
o luiuilnamdenouvuvesUszmalne. lu nesuimanisidonazyseiuamninnisfne
URINYIFYNLLYN, UTTUIDNNT. miﬂizﬁqm%ﬁmmiwzwﬁ{]’m%’qﬁ 1; 12-13 4ns1Au 2555; U INenay
NELYT Web8N; 2555. UH 462-T7.

2. NAUNlASUNISANENSUNS
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3. fsv/vilede
U518l w199y wag sve1 Tanes. nesadldluaiuaugingimans umingrdeusads. fvelan:

NAE NSuRIIAR; 2559.

4. NAUIVTINTTIUANEUZDUY

5. NasuUNIIvInIsnsulddeay

Ya3usaeImanunIsirIn1sdreiu lulddrunilsvasnisfneunesuuiygyn iunanu
Me3PINsNlasunIsmeunImamvdninaainimvualun1swatsaLa s liyAAaRITIAILILINIg
Fvns Wunanunadvinisluseu 5 Y founds uasieuniuzuuuuussanynsy

(m5.U5780 W1991%)
L9NVBIUTE IRAWALNAIIUNIIYINNG
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UTZINAZHAIUNINIYINIG

%o - dna
(mwilve)  : wBsI wIAYUVA
(M199ngE) : Maliwan Nakkuntod

NA9IUNIIYINTG
1. unAMuINIEITIMs/AunauAdeiaaa (Sesdrduaintagiudounds 5 U wazdadu &
Faduldto wiawnsszyTagrudoyaiinanugniiurieuns)
1.1 SEAVUIIYIR
Theamdee P, Rutnakornpituk B, Wichai U, Nakkuntod M, Rutnakornpituk M. Recyclable

silver-magnetite nanocomposite for antibacterial application. J Ind Eng Chem 2015; 29:63-70.

(SCImago)

1.2 52AUYA
WAIIU WIAYUNA, A35HI gaBuns, auus nedaia. 2015. MsTadwunndqeldananmaiu

9

a a s

migAtiaigeis-ansionuaaiiusiufduelunaslsnatad. Thai J Genet 2015 ;8(3):160-6. (TCI ng
1)

algnud lniaune, adlan algnsiivna, ¥a3s wIAYUNe. NMIIaTwuniiysddiaslagldnae
Tswanasifoue.n3asInemansysn 2557; @Uuiaw):1-5. (TCI ngu 1)

933350 WMelatey, Fuey wiadles, owitus nadufin, 489350 WIATUNA. AMENYELTlANa

YeegnuanduanaseniItugesulununiu esululialsmaiaiidens-o1suonuoai. 115873
'3‘1nmmam§uuiww 2557;(aduiitAw): 104-15. (TCI nqu 1)

1.3 Anunlusrenuduiiawinnsuszguivins (Proceedings) S8AULIUIYIA

1.4 ANunlusreuduiiiainnsuszguiving (Proceedings) s8AUYA

2. NAUNLASUNI5ANENSUNS

3. AN5/Milede
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4. naauIVINTIUANYULDY WU A1UTERYg MIRNUATI9ETIA uLUa

5. NaduUN1IvIn1snsuldaeny

yasusasiwaunIvIn1sdedu Lilvdrunisvasnisfinuiasuusyyn iWunasiunig
YN INLATUNITHELNTAUAANNUNNAMUATUNITAAITUIUAIATLAUARBATITIITUNUININIYINTS
WunanumadnnisTuseu 5 U dounas wazifioumuguuuuussanynsy

(§8Mans13d ATUFITIU WIAYUNA)
WUz iuarNaunIIvINTg
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UTZINAZHAIUNINIYINIG

%o - dna
(nwlneg)  : A3denad aneeena
(Ne199nqE) : Srisangwan  Laywisadkul

NAITUNIIYINTG
1. UNAMAMNITINT/UNANUATe AR
1.1 SEAVUIUIYIA
Laywisadkul S, Weerawatanakorn M, Maneerattanarungrojn C, Sujipuli K. Investigating the
antioxidant and preventing DNA-damage properties of various honeys in Phitsanulok province.
Food Applied Biosci J 2017; 5(2). (In press) (TCI nau 2)

1.2 SEAUYA

1.3. Anunlusenuduiiianinnisussyuivins (Proceedings) s8AULIUIYIA

1.4 ANuWTUTIBUEULTERRINATUITEYNIVING (Proceedings) T8AUYTA

2. wasnunlisunisandnsins/oydnsuns

3. A151/uiede

4. NAUIBTINTTIUANEUL DU

5. wanumsIrinisnsulddeay
[ 1 a v v 19 11 = =2 o 2 [
vaFusasimanunIIvINIstisiu lulddunisvamnisfnyineuuTyya Wunadnums
nsnlasuniseunsauraninaeini e lunsRaTIUAR lyAAAA S IR IBINTS
JunanumadnnisTuseu 5 U dounas wazilisumuguuuuussanynsy

({8aans1se as.A3d1ad aediaung)
LA1999UTE IRARATNAITUNIIVINTG
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UIZINALHAIUNINIYINTG

%o - dna
(nwlne)  : Andnwal uiuy
(nMe199nqe) : Supaluck Viruhpintu

NAIIUNIIBING
1. UNAINNINIVINIS/UNAIUIFINANUN
1.1 STAUUIUIYIR

1.2 SSAUYA

1.3. ANunWluswudULlawRINNITUsEYIvINIG (Proceedings) SEAULIUIYIA

1.4 ANuWTUTIBUEULTERRINATUITEYNIVING (Proceedings) T8AUYTA
Andnwal 3y, sainnl viyynay 15U Towia. ANUaINYaNenIalInINYeIuNLae

diuflonsvionflendsiinansddnw duavam suneiliuuzss Smisivalan. msuimsianis
ANURAINVAIENIITINTWLAIYR ﬂ%ﬂﬁ 3 Biological and Cultural Diversity: Living in Harmony; 15-
17 figuigu 2559; dlnauimunineimaniuasinalulaguiand qudnisiseusuazuinsivinig
LATOYNBUYNHIAINTUNMTING U, WY, 2559. (MHIRETENINNSANLNITES 59d EO-01)

WIATT AVIN1T wae Aadnwal ITURUY. AMUAINNAIEYDIUN IUEUNNANITTINYIA gNeIu

WA FLLA. mﬁﬂiséq:u'immsiwﬁ’wwaiwmmamﬁ%’a i 8; 30-31 NWAIAN 2559; UN1INYE
Webe; 2559. N 141,

Ananwal 3N, ANuraInTile wazdvdaumleuvesunludiuganssauwazUnAusEau

m"’ﬂua‘wmml,msmﬁt,l,m'mﬁ Species Richness and Similarity Index of Birds in the Mixed Deciduous
and Lower Montane Rainforests at Mae Wong National Park. Wglen338Ase 5; 29-30 1ns1AL 2559;
UUINYIRYNLLYT WL, 2559, Ut 160.

aAndnwal 35wty uaziendnwal Aums. Msdmarnuvanvansvesunlut AR lugney
WASBIAUNIIA TINTAATUNINYS The Survey of Bird Diversity in Lower Montane Forest in Mae
Wong National Park, KamphaengPhet Province. miﬂizﬁqmiﬁmmmazﬁﬁLauamamuﬁmﬂmﬂ%aﬂha
UATEInAelUsEmAlne A 5; 16-17 §unnA 2558; AMEIMANS UMAVENEEINASAERNS:
2558. i1 223-8.
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15U5ve) lowan, sarinid vy wae Andnwal I5uNuN. Angnmveuntazdnivniions

o o q

VouenTailnm Ussangun duasuy gunetiiuuzyse dawminfivalan The Potential of Bird and

Wildlife in Ecotourism in the Context of Bird-Watching in Chom-Poo Sub- District, Nern Maprang ,
Phitsanulok. Welen398A339 5; 28-29 UNTIAN 2559; UNTINYIGENELET WeLe; 2559. YN 262-3.

2. wanunldsunsandnsins/oydnsuns

v o

3. f1sY/vilide
Ananwal IFVNRUY Uaglnyses BUNAS. 2559. M dun1agun A Step for Birding.
Tnita Uufs fwaglan ISBN 978-616-7902-99-9
Andnwal AUy soudnnl vinyuay 25USYe) Llewian. 2558, YUUNANSITUYIR o8 UYL had

W3NS waglan

aAndnwal 33uiRwy. 2555. #1351 ECOLOGY. ngam=: U. uaiing Sumesaovaisdu 1. 1SBN
978-616-7407-39-5

Andnwal 33yRuY Lwyanssau dunda anaf yamse. 2555, gilogunluumingrdousens

Bird Guide of Naresuan University.ﬂwaﬂaﬂ: mﬂiiqﬁuﬁmzqaiml.

4. WanuIvINsludnwrdy
Andnwal uNuN wasnaduns S1dees. “wunduaruluiies” Turedul” Inemansiu

guvu” luangans’science news” U9 2 atfuil 4 Wwiauluwigw 2556
Ananwal IFNRUY. LaliNunassinsuaIniaskalinunasesin sy 130 aaen.

ngnmansfiuguvy lwsans Science News (1sansesulatnneIng mans Inive1qeulsads) U9
3 aUul 1 1o UnT1AY 2556.

5. wasuneivInsisulddeay
HIANINTTY “gznnendosdasun”afeil 1-3 T n.¢.2555-56-57 UIMTIVINTUIQUALAY
WELNIAIaUn LAz A de i UYL Inedeusms Taeldsumsatiuayy
WUTLUANNATVITVING
-NM3¥n8UTH workshopinatian1sdnnanssuyuyuindndsweniguenilulsasen” U w.a.2556
dmsulsaseuluniawmilensuans lnaldsunisatvayuiudssanaainnesusnisivnnis
~HuAnennsidesunuarsssned wazmsthgunlifureeyinysssumivesnnsdenueans
uazanywemand dadaliituiniGousoudouding uasiougiing lugiurandnvesusutin
UURMWINeInNs enas. Tul 2554-2555-2556-2557-2559-2560
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yasusasiwaunIvIn1sdiedu Lilvdrunisvasnisfinuiiasuusyyn iWunasiunig
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UTZINAZHAIUNINIYINIG

Ya-dna
Ya-dna
(Mulng)  : duIn6 NeNIUNS
(Me199ng) : Somjit Homchan

NAIIUNINIVINIG
1. UNAINNINIVINIS/UNAIUIFINANUN
1.1 SEAUUIUNYIA

1.2 SEAUYIR
a ¢ o ¢ a a a v A °
Au30d Naudung, Nvaysan dans. n1suszyndliinsemanelaeaeaslun1sdnwunuas

o

AsIREeUANURUKU SN IRUgNssuveswnulsuluasiunaldviin Psyttalia fletcheri Wag P. incisi

(Hymenoptera: Braconidae). 2. ngnenansuazimalulag. 2560; 25(6): 989-1000. (TCI gy 1)

1.3. ANunWluswuduLleRINNITUsEY3vINIG (Proceedings) SEAULIUIYIA

1.4 ARuwlumeeuduilosanmsuszandvnis (Proceedings) seAuIa
Inmano O, Homchan S, Kon gbangkerd A. 2016. Effects of coconut water and potato

extract on growth and development of Vandopsis gigantea (Lindl.) Pfitz. in vitro protocorm
culture. The 8™ National Science Research Conference, May 30-31, 2016, University of Payao,
Payao. p. 240-9.

Inmano O, Homchan S, Kongbangkerd A. 2016. Effects of media and plant growth

regulators on growth and development of in vitro protocorms of Vandopsis gieantea (Lindl.) Pfitz.
The 10" Botanical Conference of Thailand (BCT10), June 16-18, 2016, Ubon Rachathani University.
p. 78-82.

2. wanunldsunsandnsuns/oudnsuns

3. A151/vede
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4. NAUIVTINTTIUANEUZ DU

5. NasuUNIIvInIsnsulddeny

o : a Yy v 9 1 =% = o o &
vafusasimanumIrmsdrsaulilddiunilsvasnisinenieSuusunya iWunanunig
AYINFNLATUNITHEUNSAUARNNUNNNMUATUNITNIITUIUAIAILHUARBAITIRLNUININIVING
JunanumadnnisTuseu 5 Ydeunduasdeunuguuuuussanynsy

(§928Mmans13e as.auIng veudund)
WANYRIUsE IALAENAIIUNIIVINTS
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UTZINAZHAIUNINIYINIG

Ya-ana

s
(nwlne)  : §3AnA Uszarunus
(nMMe199ng) : Surisak Prasarnpun

NASIUNIGIYINIG
1. UNAMUNISIYINIT/UNAMAIFENANNN (Feearauanntiagtudounds 5 U uaziadu &

v =

Faduldto wiaunsszyTagrudoyaiinaugnifisrieuns)

1.1 F2OUUNYIA

Prasarnpun S. Anti-diabetic effects of alcoholic extract of Coscinium fenestratum through
pancreatic cell protection and partial regeneration induction in streptozotocin-induced diabetic
rats. Int J Biol Med Res. 2012; 3(4): 2609-15(Proquest/DOAJ)

1.2 SLAUYA
= s o Q‘ 7 6 1 - a QI - L%
SUUTIM Azl 43AnA Usza1uwus, auanid aaudd, 851y Juned uay odunde

(%
&

g13anau. N33z YrlanagluUIUgIUYeINITIAT TN SUBLAUTBIRUTIMEDS. 2158NTINMENT

Y5, atuiiay n13UsEYulvINTsseauei Ineraaniide asen 6: 20-21 Junaw 2557, vt 47-56.
(TCl naw 1)

1.3. Anunlusieanuduiiianinnisussyuivinis (Proceedings) s8AULIUIYIA

1.4 ARuwlumeanuiuidesainmsuszandvnis (Proceedings) seuwia
Piangpraichom S, Suprom N, Boonphong S, Prasarnpun S. The study of Phytochemical
Fingerprints and Antioxidant Activity from Memecylon scutellatum Leaf. Proceedings of the 4"

Conference on Taxonomy and Systematics in Thailand. May, 2014. p. 8-14.
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2. wanwitldFunisandusing
suussl Az etunde gassanay uay g3dnA Ussauwus. eyAvStnsiaiesilouaritnis
syyviandaelidieisudsduaueniad unasesunasnudauassiuimaidanisuoaiuves
Aoufned, Tuil 16 nuawus 2559, Lawil 1403000376,

3. ANS/WMede

4. NAUIVINTTIUANEUDUY

5. NaIIUNIIBINIsNsulddeay

yasusasiwanuniIvinisdredu Lilvdrunisvasnisfinyiiasuusyyn iunasnunig
Fmsnlasunisieunsaamvaninaeinimvualun1siasaudensiiyanamsaiunlamied¥ns
Wuwanunsdvinisluseu 5 Y founds uasdeunuguuuuussanynsy

(HY78m1an31397158 n9.d36nA Usganumiug)
LWNUBIUTE IR BALNAIIUNIITING



166

UTZINAZHAIUNINIYINIG

%o - dna
(nwlng)  :eayWus nedudfia
("Me18INgY) : Anupan Kongbangkerd

NASIUNIGIYINTG
1. UNAMUNISIYINIT/UNAMAIFENANNN (Feearauanntiagtudounds 5 U uaziadu &

v =

Yaduldve wiauneszytagudoyafinaaTuUNANUNIHELNS)
1.1 SEAUUIUNYIRA

Kongbangkerd A, Watthana S, Srimuang KO. Influence of organic supplements on growth

and development of in vitro shoots of Bulbophyllum dhaninivatii Seidenf. App Mech Mat 2017;
855:42-6. (SCImago)

Pakum W, Watthana S, Srimuang K, Kongbangkerd A. Influence of medium component

on in vitro propagation of Thai’s endangered orchid: Bulbophyllum nipondhii Seidenf. Plant Tiss
Cult Biotechnol 2016; 25(1):37-46. (SCImago/Scopus)

Promphet P, Bunarsa S, Sutheerawattananonda M, Kongbangkerd A, Kunthalert D.

Alteration of lymphocyte subpopulations in mice fed lutein from marigold extract. SRE 2013;
8(1):22-5. (SClmago/Scopus)

1.2 SEAUYR

[ L3

UAITIN WIAYuNe, A3Ted anduns, auwus nelufa. 2015. nsdndkunndqeldananmaiu

9

mewaliafidens-ansionueaiiusnafidueluraslswaras. Thai J Genet 2015;8(3):160-6. (TCI ngu
1)

Anls 15y, SeAnud Tai5eq, aynus nadada, Asw Sauge, sullyy] yndad. witadaluwm
LAENIYI AN ALKANTEAUNITUANIDBNTDIEY sesquiterpene synthase 114L§6L§@LW18L§ENWQ Thai J
Genet 2015; 8(3):182-90. (TCl ngy 1)

951550 WneLasey, Fvey wileiias, aYnus nelafe, 1875504 UIAYUNA. AENBUZITILLLENa
vosgnuandivanasenitadesiuluminiudesdululidsmaiafidens-onfuonuead. 113ans
WEEanTyYIII 2557; (@UUilae):104-15. (TCI ngu 1)

guilug ynded, Als 15y, SeAnue Tases, aynus netada. nswisuiisunisaine1sidu
wanAsiieldlunsinwnisuanseanvesdumemaia RT-qPCR 21nwa9dAnsnlve. 2. ng. 1. 2556;
41(4):1030-42. (TCI nau 1)

Kongbangkerd A, Pakum W, Wongsa T, Watthana, S. Vanda cristata Wall ex. Lindl.
(Orchidaceae), a new record for Thailand. Thai Journal of Botany 2013; 5(1):73-6. (TCl ﬂfju 1)
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5UINT 29w, et Auueaa, ayWus netuAa. MsAnviANuduRUSIIRUENITITDS
ﬂﬁaﬂiﬁaqa%ﬂ (Rhynchostylis BL.; Orchidaceae) ae35 Amplified Fragment Length Polymorphism
(AFLP). Thai J Genet 2013; 6(1):1-10 (TCl ﬂa;u 1)

aysus neduiin, su1ng 2w, uaaieu 253unnd. Jaduiidnadenisiatyuasimuivessy

9ULRBIAINNUIIU (Dendrobium ochreatum Lindl.) MasdluszUUKITIATI. 1TENTNGNYANEAS INE
2012; d(aUuiivew):159-68. (TCl ngy 1)
WuFas1 nua, 95aeny yaduseyw, auwus nedufe. wavedlalnlaliuuazeondusenisnaun

Yoo alnIzlae9iUY1 (Curcuma manga Valeton & Zijp.). 13a1swgnumaasing 2012; 4@Uu
Werw):87-92. (TCI ngu 1)
aunus nedufia, Uas AMINTUSNY, Aaushud wsnwelsd, vl wale. navedaIsAIUANNTT

L3 YAUlAYBINYRDNITLA3 YVBIUOABDULDBIIIUIU (Dendrobium sulcatum Lindl) Tuanndasn
e, 1sansngnumansive 2012; d@Uuiiee):81-6. (TCl nay 1)

1.3 ANunluseuduliaInn1suszgadvInis (Proceedings) SEAUNIUIYIA

Somboon T, Wongsa T, Kongbangkerd A, Limmongkon A. The induction of peanut hairy

root culture for antioxidant compounds production. Proceeding of the 5" International
Biochemistry and Molecular Biology Conference. May 26-27, 2016 Songkla Thailand; 2016, p. 261-
265.

Buaruaeng R, Woranoot K, Kongbangkerd A, Tantanarata K, Choopayak C. Expression

analysis of sesquiterpene synthase gene in Piper betle L. Proceeding of the 5" International
Biochemistry and Molecular Biology Conference. May 26-27, 2016 Songkla Thailand; 2016, p.253-
6.

Kongbangkerd A, Wongsa T. In vitro culture of Impatiens salaengensis T. Shimizu

(Balsaminaceae). Proceeding of the 7™ International Science, Social Sciences, Engineering and
Energy Conference. Nov 24-26, 2015 Phitsanulok Thailand; 2015, p. 156-62.
1.4 ANunluseuduiannn1suszgu3vsInis (Proceedings) sEAUYIA

gousny suuzly, auing weuTuns, BUNUS NITAUAR. HAYBIGATOIMT WAZAITAIUANNIS
WwiAulnnensasguazimuvesiusinaesunalsldwydnyiug (Vandopsis gigantea (Lindl.) Pfitz.).
Ty AngIne1emans unNIne1auguas v, ussaanis. nMsuseivinangnumansuislsenelng
Adafl 10; 16-18 Aqureu255 9; uIneduguaTesiil. guasesid: wAnendeauasivendl; 2559,
win 240-9.

aywus netfaifia, U5 AUINTYENY. JULVUTDINITIIIE saldsinaesuunsndagliii
(Epipactis flava) Aemaasapiulauagnisiamndududeuluanmuaende. lu auzinemans
uTInedguaTesdl, ussanBn. Malssirinangnumaniuisisamalnendsd 10, udl 16-18

Tu1eu255 9; UINIRERUATI¥EI. BUATIIIH: INNINeSBUATIvSI; 2559, i 269-79.



168

gousni Sunrly, auldnd vieuduns, suwus netiufa. naveshusniniusuihadiadudfe
nstasgazimuIveslislnnesy natelingdniud (Vandopsis gieantea (Lindl) Pfitz.) Tuanan
Uaenide. 1u Anginenmans UMINIRENLLYT, UTTUITNT. NSUTEYUIINTINGNENTINY 8; il
30-31 WEWAIAN 2559; UWINGISUNLLEN. WLLN: UMINEIRBNLLYT; 2559, RUT 78-82.

suIns 2w, Tndu Indusng, fving Susun, aywus nedufe. Haves NAA Sy BA #ons
w3 guaziauivaslunenudne Drosera communis StHIL Tumasanaass. lu Anzingimans
UM INeNdenzien, UsTansng. msuszanIvinsIneimansise 8 Juil 30-31 wquanau 2559;
UINIRENLLYN. WeLeN: UMINGITENELE; 2559, vt 308-12.

g8l 1nd)sT, e W1A1 aYNUS nedufia. NavesATUsENEUBUNIERNTIRS AT HMUIVeY
Augaunalglddalnasnu (Bulbophyllum lobbii Lindl). Tu nesuinisn1s3ideuazuseiunanin
N3AnY WNInedeneien, UsIsnng. msuszgdnnssienidended 5 Juil 28-29 unseu

2559; UATINENFENLAE. WeLe: IINGRENLEN; 2559, i 289-97.
Wgnad 4387, Nesinus Auazue, Wwilln 3189, sUINT 29WA1, BUWUS nedufin. Navess

9IMNIABNNTATYURIRUNIUMBELATIlUMABANAaDY. TU NBIUTMINMTITeLALUTEAUANAINNITANY
UAIINYIRYNELYN, UTTUITNIS. mi‘Uizsqﬁsmmiwswﬁé’aﬂ%ﬂﬁ 5; Yuil 28-29 uns1Au 2559;
UATINGITUNLLEN. WL UNINYNRENELYN; 2559, Uil 298-305.

4u101 JUUNANA, aYuS nedufia, 45350 WIAYUNA. N1IRBUALBBINgaUNa I livIY

Toiflosielalamuanidosluan muasnide. 1y Anginemans W InenduuLses, U3sansng. ns
Uizﬂgm‘immﬁwmmam%‘i%’m%ﬂ‘ﬁ 7; 30-31 dunAu 2558; WINeNaeuLIAls. wadlan: uvInedy
ULSAIS;255 8, i1 BI-O-0021-5.

WU WUy, 5UINT WA, BYNUS netufn. NaUDIUTINTOMNTLAL ST Ud U DN

Wwigiulauaziauvesdusaulessaiiuluaninasnite. Tu Aauzineimans InIngIduuLses,
a a a fa o ogJ’ Ql' = a (%
U3TUIENT5. N15UTEYIVINTINGIMIERTITeAsIN 7; 30-31 durAN 2558; UN1INGIEULTAT.
fwadlan: UMINeNuULIAI;255 8, Wi BI-P-0661-5.
Auun Wiasehay, vis Aannsysny, auwus nwiuiae. wavedlelalaliviazeandusionis

I guasaIUeIAus o oslgzuduluan InUasnte. Tu AuginerAans unine1dsulsads,
UTTUITNIS. msUizsqﬁsmmﬁwmmam‘%’aﬂ%’aﬁ 7; 30-31 JuU1AN 2558; UN1INUIG EULIAS.
Wwalan: UINedEULSAIT;255 8, i BI-P-0671-5.

35581 UNSRY, galywg Beud1919, aunus naluia. NavesEsUsENaUBuSERan1TaT AL
Yauvesfiudiutadosfulnia (Cheirostylis spathulata J.J.5Sm.) lunasanaass. Tu neauinisnis
AFuuarUseAuAuAINNITANY UMINEIRENELET, UTTNITNNT. NMTUTEYUTIVINITNEELITUATIN 3;

JUN 2557 UNSIAY 24-23; UMINLIGENLLY. WLN: UNINYIRENLLYT; 2557, K11 689-95.
auus neadudin, Uszaw lawidiang, suins 29uA0. N1590NUBANER waTNAYBIETUTENOU

Sunideenisnannveslusiaaesulouisauu (Rhynchostylis retusa (L.) Blume var. nan) Tugnaw
Uaeae. Tu nosuimsnsideuazUseiuaanImnsAng uming aengiel, ussansnis. Msusey
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SenTngieisensad 3. Juil 2557 UNSIAL 24-23; UAINGISENTLY. NELET: U TNUISENLLEN:
2557, i1 .88-679

AITE s, Badna vinlugy, aunus netiufia. navoslelnlafiuazesnduionisiasuulas
mqﬁ’mgm?mEJ1%@013I%u3'1u5qa8'1u1uaﬂ'rwﬂaamL%"ya. Ty ANEINEIAIERS UNIINBITBNTLEN,
UTTUIBANS. miﬂizsqﬁsmmﬁmmmam‘%a"fm%ﬁ 5; 4-5 JU1AN 2556; UMIINYIRUNLLYY. NELe1:
WAL, 2556, K11 213-9.

5UIN5 29uAN, wileniie §n3e3, aywus nafufia. naves BA SauAU NAA donisiaiquaz
qu’]"uaﬂ%ud’m%Lga&auﬂ’mﬁmﬁluww (Cheirostylis spathulata J. J. Sm.) Iuamwﬂaamsﬁa. Tu nos

USMINTIToUarUTAUAMAINNITANYY UN1INEIFENELYT, UTIANEANT. NTUTEYNIVINTNELENITY
ATIN 2;2556 UNTIAY 18-17 ; UNTINGTENLLEN. WL UNNINSENZIET; 2556, il 74-7.
Wy qn3, Wadna vinlng, aynus nsiuie. navewawonisionveauanndlelifuiuds

a1 (Eulophia siamensis Rolfe ex. Downie) Tuanmdasado. lu nesusmsnsiseuazussiu
AMNINNSANE unTIngndongien, UTsansnig. mdssguinmaneieifonsed 2; unsieu 18-17
2556; URMINEISUNLLEN. WeLe): WAINGIEUNELYT; 2556, i1 295-303.

gousny duugly, Usd unsay, aynus naduia. naveslalaladulazeondusienisaiguas
Wauwaslu Aeschynanthus parviflorus (D. Don) Spreng. fiiaesluanindasnide. lu nesu3msnis

WReuazUsziuaunImnIAng InIngrdengien, Ussusns. MsUTERdvMsnelenIfeasi 2-17
2556 UN51AY 18; UATINITENLLEN. Nele: WINendenelen; 2556, i 268-72.
e Ined, ayWus newludn. navedlelalafudon1siudsunlasmsdugiuing1vesdudiute

vsladamifounsds (Nepenthes mirabilis) luanndasmide. Tu puginenmand uminendouises,
UTTUITNIS. mﬁilsmgaﬁsmmﬁmmmamﬁ%’mﬁzﬂﬁ 4;2555 4U1AN 13-12 ; UNIINYIS YULSADS.
Wwadlan: WNINeNFEULIAIT;2555 , i 48-51.

i dauns, ayius nefafn. navedlalalafiuuarooniudenaiaigvesiuseuseuiouly
wasuluanmUasmde. lu auginenmans UMINYITYULTAIS, UTTUITANS. N15UTEYaIVINNT
Inermansideasad 4;2555 Sunew 13-12 ; wninerdousens. fuylan: uminerdeuisms;2sss |
win 44-7.

Fusdnd wnin, aywus nstafa, Usd wisnu. arumainuatenissiaiusuesndaslsl Tu
gneuwLaA L. Ty Angdnermans uning1deulsens, ussansnis. n1sUsEYNIvInig

WNYIAENITIILATIN 4;2555 TuiAm 13-12 ; i INe1duusens. fivadlan: UmIng1aeuLsAI5;2555 ,
w1 179-83.
gryUls dsfanivail, aywus neduia. navaslelalafiudenissyuasiauivesiusou

a . & a s a 'Y
n3#L87ann (Curcuma ecomata Craib) lugnmdaeaiiie. lu Aangineremans unInerdeulsms,
UIIU15NIS. miU'im;ﬁﬁmmﬁmmmam%iffﬂﬂ%’aﬁ 4:2555 4U1AN 13-12 ; HNIINYIBUULIADST.
Wwalan: UINYIFEULIAIT;2555 , T 263-6.
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NoAIST MINLIeY, aunus nedufia, Usidl wnw. anuvanvangvesdlindeluiiunaiamile

nouLNTaNsEImALNY. lu NBaUiMIINITITeUazUseiuAAINNSANY UNINeIaeneLen, UssansnIs.
miﬂszsqu%%ﬁmiwzL&Jﬁ%’m%gqﬁ 1;1 2-13 YNSIAN 2555; URINYIRENLLYT. NELLN: UAINEIRLNLLEN;
2555, %1 462-77.

SUINT AN, Y101 Nowndes, aYRUS netuin. Haves BA uaz NAA sian1svidnuiudugey

Coelogyne triplicatula Rchb.f. (Orchidaceae) Tuamwﬂaamgﬁya. Tu nesusuTnIsIdonazruseiu
ANAINANTANYY UMINYIFENELYN, UTIUIENS. ﬂ’l'ﬁ‘di%sqmél‘li’lﬂ’liW%L"dﬁ‘:]JEJﬂ%ﬂﬁ 1;1 2-13 uns1AN
2555; UMINGNTENLLEN. W UNNTNFeNIET; 2555, vl .9-74

U5 AnsuEnY, qiudi Tnsesds, aywus neduin, Asdnd wioum. naves 2,4-D Ty
TDZ sienstaseyvanudaudslainuwasiunasnnaass. lu nesusmsnsiduwazyseiununInnsine

UNINGIRENLYT, UTTUTNNT. N15UTRYININITNZIENITEATIN 1;1 2-13 UnT1AY 2555; UMINe1&e
WL, WeLeN: UNTINEIRENLLY; 2555, i .95-87

Fvgy wiadled, BUNUS NaUUAA. NAUBIAITAIVANNITISYLAUIAABNITHAIUIYDIR LB DU
n&elivmouuuluanmuaeaide. lu nesuimanmsidouasUssiunmuamnsine untinedongien,
UIIUI5NIT. miﬂixsqaﬁsmmswmaﬁ%’aﬂ%ﬁ 1;1 2-13 4nS1AY 2555; UNITNUIFENELY. NELeN:
UMINEIRENELYT; 2555, 11 .102-96

Ty qvs, aunus nwluin. navesuasansenvetuannaslifundesstln (Eulophia
promensis LindL) Tuanmuaande. Tu nesuimsnisidouasUssiunmnimnisfine smineids

Wely, UTTUBNS. MIUTEYININTNEeITeAssil 1;1 2-13 UnT1AN 2555; UNNINGIRENLLEN. Nele:
UNINYIRENELYT; 2555, Ut .23-15
Wiese lavge, naiing 95580, 1§2550] Wowya, ladnwal aseiiv, aYnus nwluin. Haves

a1smIvAuNIsRTYRUlasen siauIvesussunsziledllunasanaaes. lu nesuimsnsideuay
UseiuAMAINAITANYY UMIneIdenglen, UTIaNSNNT. N1sUsEYNIvINITNEIeNIdease 1;1 2-13
UNTIAY 2555; UNTINGITENLLYN. Nelen: UNVINedeneLen; 2555, it .35-128

2. naunlasunisanansuns

3. AN5/MileE
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UTZINAZHAIUNINIYINIG

%o - dna
(nwlng)  : AnAdnA wWnsYIA
(nMw199ngw) : Kittisak Buddhachat

NASIUNIGIYINTG
1. UNAMUNISIYINIT/UNAMAIFENANNN (Feearauanntiagtudounds 5 U uaziadu &

v =

Yaduldve wiauneszytagudoyafinaaTuUNANUNIHELNS)
1.1 SZAVUIUIYIA
Buddhachat K, Klinhom S, Brown JL, Bansiddhi P, Penchart K, Ouitavon K, Sriaksorn K, Pa-

in C, Kanchanasaka B, Somgird C, Thitaram C, Nganvongpanit K. Use of handheld x-ray fluorescence

as a non-invasive method to distinguish between Asian and African elephant tusks. Scientific Rep
2016; 21(6):24845. (ISI/Scopus)
Buddhachat K, Klinhom S, Siengdee P, Brown JL, Nomsiri R, Kaewmong P, Thitaram C,

Mahakkanukrauh P, Nganvongpanit K. Elemental analysis of bone, teeth, horn and antler in
different animal species using non-invasive handheld x-ray fluorescence. PloS one 2016;
11(5):e0155458. (ISI/Scopus)

Nganvongpanit K, Buddhachat K, Boonsri B, Sripatak T, Punyapornwithaya V. Retrospective

study of medial patellar luxation surgery using combination of four techniques without bone
reconstruction in non-flattened femoral sulcus: 133 cases in 10 years’ period (2006-2015). J Fac
Vet Med, Univ Kafkas. 2016; DOI: 10.9775/kvfd.2016.16218. (ISI/Scopus)

Thanun S, Pongsiriwet S, Lertprasertsuke N, Buddhachat K, Sastraruji T, lamaroon A. p16-

a possible surrogate marker for high-risk human papillomaviruses in oral cancer?. Asian Pac J
Cancer Prev 2016; 17(8)4049. (PubMed/ MEDLINE)
Nganvongpanit K, Siengdee P, Buddhachat K, Brown JL, Klinhom S, Pitakarnnop T,

Angkawanish T, Thitaram C. Anatomy, histology and elemental profile of long bones and ribs of
the Asian elephant (Elephas maximus). Anatomical Sci Int 2016; 1-15. (ISI/Scopus)
Siengdee P, Euppayo T, Buddhachat K, Chomdej S, Nganvongpanit K.  Two

fluoroquinolones and their combinations with hyaluronan: comparison of effects on canine
chondrocyte culture. J Vet Pharmacol Therapeutics 2016; 39(5):439-51. (ISI/Scopus)

Nganvongpanit K, Buddhachat K, Piboon P, Klinhom S. The distribution of elements in 48
canine compact bones types using hand held X-ray fluorescence. Biol Trace Element Res 2016;
174(1):93-104. (ISI/Scopus)
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Nganvongpanit K, Buddhachat K, Klinhom S, Brown JL, Kaewmong P, Thitaram C,

Mahakkanukrauh P. Comparative elemental profile using handheld X-ray fluorescence in human,
elephant, dog and dolphin; preliminary study for species identification. Forensic Sci Int 2016;
263:101-6. (ISI/Scopus/SCImago)

Nganvongpanit K, Buddhachat K, Brown JL, Klinhom S, Pitakarnnop T, Mahakkanukrauh P.

Preliminary study to test the feasibility of sex identification of human (Homo sapiens) bones based
on differences in elemental profiles determined by handheld X-ray fluorescence. Biol Trace
Element Res 2016; 173(1):21-9. (ISI/Scopus)

Euppayo T, Buddhachat K, Pradit W, Siengdee P, Viriyakhasem N, Chomdej S, Ongchai S,

Harada Y, Nganvongpanit K. Effects of low molecular weight hyaluronan combined with carprofen

on canine osteoarthritis articular chondrocytes and cartilage explants. In Vitro Cell Dev Biol-
Animal 2015; 51(8):857-65. (ISI/Scopus)

Nganvongpanit K, Buddhachat K, Brown JL. Comparison of bone tissue elements between

normal and osteoarthritic pelvic bones in dogs. Biol Trace Element Res 2015;171(2):344-53.
(ISI/Scopus)
Nganvongpanit K, Brown JL, Buddhachat K, Somgird C, Thitaram C. Elemental analysis of

Asian elephant (Elephas maximus) teeth using X-ray fluorescence and a comparison to other
species. Biol Trace Element Res 2015; 170(1):94-105. (ISI/Scopus)

Osathanunkul M, Buddhachat K, Chomdej S. A modified colorimetric method of
gelatinolytic assay using bacterial collagenase, type Il as a model. Anal Biochem 2013; 433(2):168-
70. (ISI/Scopus)

Buddhachat K, Chantima K, Chomdej S, Wongsawad C. In vitro effects of some Thai
anthelmintic plants on mortality and change of tegumental surface of Stellantchasmus falcatus.
J Bacteriol Parasitol 2012; 3(146):1000146. (ISI/Scopus)

Buddhachat K, Meesong O, Nganvongpanit K, Osathanunkul M, Chomdej S. Molecular

characterization and detection of Babesia canisvogeli in asymptomatic roaming dogs in Chiang
Mai, Thailand. Thai J Vet Med 2012; 42(2):173-8. (ISI/Scopus)
Pradit W, Nganvongpanit K, Siengdee P, Buddhachat K, Osathanunkul M, Chomdej S. In

vitro effects of polysaccharide gel extracted from durian rinds (Durio zibethinus L.) on the

enzymatic activities of MMP-2, MMP-3 and MMP-9 in canine chondrocyte culture. Int J Biosci
Biochem Bioinformatics 2012; 2(3):151-4. (ProQuest)
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1.3 ANulus8udulaINN1TUsEYaIvINTT (Proceedings) SEAUNIUIYIA
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(nelneg)  : Jeygy ualsaugelsan
("M199ngE) : Chaichan Maneerattanarungroj

NAIUNIIBINTT
1. UNAINISIVINIS/UNAMNIRBTRRUN
1.1 SZAUUIUIA
Laywisadkul S, Maneerattanarungrojn C, Sujipuli K. Investigating the antioxidant and

preventing DNA-damage properties of various honeys in Phitsanulok province, Food and Applied
Bioscience Journal 2016; (in press) (TCl nga 1)
1.2 32AUYIA

1.3. ANunWluswudULlawRINNITUsEYIvINIG (Proceedings) SEAULIUIYIA

1.4 ARunluseuduiiainnsuszguiving (Proceedings) s8AUYIA
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3. A151/vede
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(nMe199ngE) : Nonglak Yimtragool

NAIIUNIIBING
1. UNAIUNIGIVINIT/UNAITUIFLNANUN
1.1 STAUUIUIYA

1.2 52AUYIR

= & a s [ ¢ qy % v !

Syemad dayns, uednwal Bunsega. wavesansanaveuduanlaly (Phyllanthus amarus) sie
N1TUARIONY8981 Complement C3 Tulanila (Oreochromis niloticus) aaginaila Real Time RT-
PCR. 15eN5IMeNenansysny 2557; 19(aduiliay): 63-70. (TCI ngy 1)

1.3. Anunlusieanuduiiiawinnsuszguivsinis (Proceedings) s8AULIUIYIA

1.4 ARuwlumeanuiuidosainmsuszandvinis (Proceedings) seumia

usdnwal Bunszna, Sufiqu Aosd, Sseway Fawms. msuansoanuesiiu Complement C3 Tu
Uandla sewatia Semi-quantitative RT-PCR. N3UsEYUIVINITTEAUYIA Temanside add 5; 4-5
JUAY 2556; UNTINEIFENBLEN. W8 2556, i1 75-9.
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NAITUNIIYINTG
1. unANUIMITINMs/unanuAdenanud (Fessrfuantiegtudounds 5 Y uasiudu &
Faduldto wiaunsszyTagrudoyaiinanugniiurieuns)
1.1 32AUNIUIYIA
Sujipuli K; Urtgam S, Kunpratum N, Jongjitvimol T. Development of Specific-Molecular
Marker for Sex Determination among Papaya Cultivars Grown in Thailand. NU Int J Sci. 2016;13(2):1-

10. (TCI ngy 1)

1.2 52AUYIA
Prasittanyakit W, Ratanasut K, Kunpratum N, Sujipuli K. Identification of homolog of a

Brown Planthopper Gene, Bph14 in Native, Cultivated and Wild Thai Rice. Naresuan University
Journal: Science and Technology. 2015;23(3): 120-30. (TCl)

1.3 Aun Tusesauduilasainn1suseguivnis (Proceedings) SEAUWIUNYIA

1.4 ANun Tusesauduilasninn1suseguivinis (Proceedings) 5EAUYIA

Jongjitvimol T, Sujipuli K, Kunpratum N, Naksing R. Development of transformation

method for rice variety RD 41 using VIAAT. Proceedings of the National and International
Conference Interdisciplinary Research for Local Development Sustainability (IRLDS 2015). July 23
Nakhon Sawan 2015, Thailand; p. 39-44.

Naksing R, Sujipuli K; Kunpratum N, Jongjitvimol T. W-11 primer for gender identification
of holland papaya. Proceedings of the National and International Conference Interdisciplinary
Research for Local Development Sustainability (IRLDS 2015). July 23 Nakhon Sawan 2015, Thailand;
p. 141-6.

Thiannawa A, Kunpratum N, Ratanasut K, Sujipuli K. Development of rice embryo

transformation using sonication and vacuum infiltration-assisted Agrobacterium-mediated
transformation. Proceedings of the Maejo University Annual Conference. December 8-9 2015
Chiang Mai, Thailand; p. 126-35.
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Intha N, Chaiprasart P, Sujipuli K, Kunpratum N. Sex determination of Thai date palm

cultivar (Maejo 36) using DNA markers. Proceedings of the 12" Kaset Naresuan Conference. 27
October-2 November 2014, Thailand. p. 92-7.
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1. UNAINNINIVINIS/UNAIUIFINANUN
1.1 SEAUUIUNYIA

1.2 SSAUYA

1.3. ANunWluswudULlawRINNITUsEYIvINIG (Proceedings) SEAULIUIYIA

1.4 ANuWTUTIBUEULTERRINATUITEYNIVING (Proceedings) T8AUYTA
auus naduin, Uszgu lawddinna uaysuing 29w NMI9NTBUNEN wAZNAveEITUTZNOU
dunidgaonisiaunveslusinaesulouisauiu (Rhynchostylis retusa (L.) Blume var. nan) Tuann

Uaonlte. N5UseuIvIn1snelenddeased uninendengien 2557 unsA 24-23 s8ndneTui 3.
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(Program structure of Bachelor of Science Program in Biology)
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Curriculum Map of Bachelor of Science (Biology)
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