UPa.2

wé’ngm's"‘mmmamﬁ’msﬁm
8191997132 9N81
nangnsusuuge w.e. 2560

ANAIVITIINYT AUSINYIAIENS
UUIINY1AYULSAS



GREITY

vuandl 1 Yeyaialy

1. svauazdondngns
Fousayauaranuin
8N
fﬁ”]mumhaﬁmﬁL‘%aumaawé’ﬂqm
SULUUUBIVANERT
AUNNVDIVENARTUAZN TR UOUTR/TIUTOUNANERS 2
aumfeslumsieunsdngnsfitinaunmuazinsgIy
o wiianusaUsznoulsudsduianisine
Fo unmana wvUszdTaTUszvITy dums
LaEAMAINTANY1V899195 TN SURATEUNANENS

0 o N o RN

10. anuidansisounisaeuy
11. aaunsaineuenvomswaunfisndudostiunfianson
TUNTINUHUNANGNS
11.1 anumsainIon simuINIuATEEAa
11.2 @nunsamsen siaumsdnuLas Tnuss sy
12. wanszvuande 11.1 uay 11.2 demsimumdngnsuazanuieades
fusiusnavesany
121 MSWRIIVANERS
122 anuiieadesiuiusiavesantu
13. mnuduiudiuvdngasdundeaeulunns/meivduvesanity
wuandl 2 Yeyarnnzvemidngas
1. w1 anuddny wagingussasAvemanans
1.1 USugrvesmangns
1.2 anudAyesangns
1.3 TngUszasAvamangns
2. wNwiRUSulse
VN9ATl 3 STUUNNTIANISANY NIRliunTg wazlassaiieuamangas
1. sguunsdansfnm
2. mMIAnfdumIvangns
3. VANgRTHALeITERADU
3.1 viangns
3.1.1 uunlgia
3.1.2 lasasnavangns
3.1.3 57870

]

W N NN P 2 b e e

(@)}

O O VO O

12
12
15
15
15
15
16



2.1.0 WNUNISANEN
3.1.5 AN9SUNYSI8IU

32 ¥ ana avUsednftnsusenvy Aumiauasnnaivedeansd

3.2.1 919139WSURAYEUNANGNS
3.2.2 919138Us¥IMANGNS
3.2.3 9158@ARY
4. psAUszneuigITUUsEaUNSainIAawIL (N15TInau wieanRafinw)
5. FetuuafeafunmsivinerinudsesuuSyand
vuandl 4 wansiseus nagnsnisaauuaznsUsiiung
1. mMsiRAuanyMsilAyyedldn
2. MswmuRanaseusluusazay
3. WHUTLARININTEIANNSURATRUINASEIUHAN 3L nvaNgRS
g31837 (Curriculum Mapping)
vaail 5 ndninauilunisuszifiunadan
1. npszdsursendninaeitunislissauazuug (1n39)
2. NIPUIUNIMUADUINITIUNAdLNYEYedan
3. WnaEinsaLSINSANwIILEaNERS
WA 6 MIWALIAANDITE
1. nswseunsdmsueaselnl
2. msmueudiasinueliunanunansed
3. sWRUANINITRAL I TN LB
vNanil 7 MaUsziugunWrdngns
1. mMsmiuNnsgu
Ut
dm
919158
MANGRS NSISEUNITaRY N1SUTEEINL LT

A

Asatfuayumiseus

7. mstvussUstnans Ly (Key Performance Indicators)
vuanil 8 maUsziliunazuusansAliunsuavangas

1. msUsviliudssanduavesnisaou

2. msUszdiunangaslunmsiy

3. MIUTEEIURANSANIUUANTIEaLDEAYE NGRS

4. MInUMURaNsUsTIRuLar N uELUTUU TS

4
UBUI

25
37
75
75
76
79
82
82

83
84
90

971
97
971

99
99
99

100
100
101
103
105
107
108

110
110
110
110



ANAKUIN

BNEITHUUAUNYLAY 1 ﬁ‘h%’qLLm'q(5?\‘1ﬂmzﬂsimm'ﬁﬂ'ﬁuu’mé’ﬂqm"?mmmamﬂ’msﬁm ANUNIVIFIINEN
nangmsuIuUTe w.A. 2560

LBNESUUUNENBLAY 2 ATUNANTINNYNENgnT

LONESUUUNNNGLAY 3 E153UBINTUTUUTIaNE RS

LONENTHUURUIELAY 4 M1TLUTEULTBULNUNITANY)

LBNENSWUUNENEAY 5 KAUIT8U04019158TURAYRUNANENS/21A5EUSEImaNEnS
LONENTHUURUIELAY 6 TDUIAUNKINGIABULIAIT 11918 NITANYITZAUUIQYYINT W.A. 2559
PNETUUURUYLAY 7 Program Structure e Curriculum Map of Bachelor of Science,
Chemistry (Wnufinsza13163%7) ndngmsineranstadin a1vinTinemdngnsuulge

W.A. 2560

LBNETUUUTNNELAY 8 MITIUUTIUTIEU (1AR.1) 1 ATFIUANIAISEAUUTY AT
auingnmansuazainAans w.a. 2554 usieinlundnansinermansUudin a1v3vgIImen
nangmsuTuUse .. 2560

LBNENSWUURINEEAY 9 asUTenunznsinuhvesdadinwasanuienelaverusenaunis



wéhgmiﬁwﬂﬂﬂﬂamiiku%m

41°91391%99N8
nangasuTuuge w.e. 2560

yosarUugauFnw UINYIFEULTAIT
AMZ/A1AYN ANEINEIANERNT ANPRYITYVING

nyai 1. Fayanaly

1. Yanangns
M lng VANgATINgMansUiaidin a193v193INen
AYIBINGY Bachelor of Science Program in Biology

2. YUY IALAIVIIV

Fouiu InemansUiadia (T2nen)
Bachelor of Science (Biology)
Fot .. @nen)
B.S. (Biology)
3. 38N
Taid]

4. IUMLANNEUNIANANENT

a

4.1 YSggesmsivinis Sunulidteenii 131 wiwin
4.2 USeyywisuuAmImiImIInnIg
4.2.1 @nienmanstann uaulidesnidi 143 wiigin

4.2.2 awmaluladyinim ruuliteasnin 143 niein

5. SULUUYRINANEAT
5.1 3Uuuu
NaNanssEau 2 USey1ns (ndngns 4 U) munsauuInTgIuaanaiseauUSyying a1
INYFERSLATALAAERS W.A. 2554
5.2 Meniild
MMsIANSISsuNsSERU UM ¥ Ny

lonasUszneunisaeutazssdumimaelnelaznwsing e



5.3 N155ULANEN
Sufidalneuaziadsanianuinwilne

a

JulupudetidulseniAresmning1doulses mensAnuseauUiygins  w.e.
2559 40 6 MydouAnEen niensAndendNdulidn wieUsEnATIURTINENREULSAS
5.4 anudauiafuaantuiy
Jundngnsan g inendeuses
5.5 nslidSeyayungansanisine

TSy ilesanuivnifed

6. FATUNNVBINANGATUAZNITATUNDUR/ATUYBUNANGAS

fnatsduldlunmanisfnuiau Ynisiine 2560
Jundngasusulgsannudngnsivenmanstadin a1v13vn@iinen wangasuiuus we. 2555
ANEYNUNAUNTOMENGATUAL AN

TunsUssundedl 5/2560 ilotuil 29 furau wa. 2560
anMwnseli/ureunangastunisuss

Tunsussrunsed 7/2560 \dotuil 4 nangren wa. 2560
amanUueulia / Wiuseundnanslunisuseyy

Iuﬂ'ﬁﬂizsqm%’jqﬁ 236 (11/2560) 1ilo¥uil 30 NINNIAN W.A. 2560

7. AU EaN UM SN UL NS HANGATAMNINILAZINATFIY
VANFRTHAUNTDUNEUNTAUNINUALNIATTIUANUNTOULINTTIUANIATEAUUTYQYINT a1
AINerEnsLaTANRANERS W.A. 2554 TuUn1sAEny 2562

8. o13wilanansaUsznauldndsdniFanisin
fanflaumsAnmanmaindaiven Wesunsanwudiannsausznovendnlinaneusziam 7
19ANUINTIIMeNAEATI wag/vTeIneTUTEend 1y
8.1 UNITeUBIMIBNUTIVNITUAL NS OMUIBULDNTY
8.2 tinineeans
8.3 UNIATILVAUNIN ATIVADU kaAIUANANNINILYBIUFURNITNITIMEUAL TN
8.4 {nTIvEUAIUANAMANIULTUEAAIMNTTY



9. ¥9 avUszandrtnsUsz YUY wazANRinTsANYYBsaNsETURnYaUNANgAs
nszNSHDY
y y AU AR R Fusan1sfnen Wiguge |(wu/dlamiAnsAnen)
9 YD — UIUENA - e #10173%1 o Ussnd ,, P -
: N19391n15 ASANEN NFTY NMSANY . WoWe
Uagiu o
nangnsil
1 | ueandnd venduns | §Yiemiansiansd | Ui Irinen UNTINY 1SRRG lny 2550 8 10
3309900309938 WA | Hugmans UNTINIRBNATANERS e 2537
ML Irinen UNTINY UL UATANERS ey 2533
2 [wefnRdnd wnswd 9139158 WA, | Tmen wnTInedededng ne 2558 8 10
1609900028476 ML Irinen WISl ey 2554
MU, | I UNTINe S ude el ey 2551
3 | weusdnual Bunszga 819138 Use. | mgdesdeii | anfinerdeinuasaans e 2557 8 10
3659900659936 ML Irinen UNTINe Sl ny 2543
M. Frimen UPINYIRBULTAT ny 2538
4 | wnussaun lanu 919158 Ph.D. Physiology and Case Western Reserve USA 2557 8 10
3580400038188 Biophysics University
M. a35ImMen UMY IeUAAA ny 2547
M. Frinen IR STl ny 2543
5 | wangild dsssula 919138 WA, | WEIMERSTINN | unIneIduuses e 2551 8 10
3529900070496 Wi, | dInen PNV INGGY e 2538
M. I UAINYIABULTAT ey 2534




10. an1uidannsiSounisaeu
10.1 AMEINGAENT UNTINGIFEWTAIT SNNBLiles Jninfivaglan
10.2 AMEINENAANSNITUNNEG UNTINENFEULIAIT B1nBLIDe JanTnfivailan
10.3 91ANSL38UTI UMIMEBULSATT DNNLae Janinfiuaglan

11. danunsalmeuenvidensiannisndudeainniansanlunsnunumdngns

11.1 #07UN1TINITINTHAININAUATEFND

NnArIM TR ATYgRan UL LATYsRauardsaLuis ATl 11 Miiuan Usemnea
Inedanstszaudymanmzuindeunazuiunresnisiudsuulawineg flenaneliAnanudssiain
Mely wazneuenUseme waziuddanunisaimsimunineimans wmalulad 338 wasuinnssuves
Usena Ta5umsenszduitunnsninddivesmhsnudninemans walulad 336 waruinnss
uazidenlodiiAnanuiulavesmagsialenuufiniy uinsaswusumsidouasiannuinnssudnaeg
Tuszius ldmdsauduinemaniuasmaluladitugudadumansdrdyavieg e
Fiinefeasuinuaay ioiUisuitsufunguussnadifisngligs Sadu nrsiwunluts wwuiam
AsugRauardruLianPatiunl 12 (n.a. 2560-2564) FadansiadnuumaAia NN LATYEAY
wazdanuuiinfatuil 11 wasiiufusediesludesnsousuipauazndnnislunisnawnuiidfy
na1ape dn1steuiiuasyssendlivanusvyiveasygianeiiies MsatuayulasduasuwLIAnnIg
UfsUtszma wagnsitmugauiiung sfads Sy denuagiruduediedianuge Sniadininatuay
udaunssvesussmadogvsmanslmitddlunsimunlunanaassgislmiiieaiisnisidsuniag
Uszimauazduindeuasughameuinnss Ingliwdsusensy aeld “Usemelne 4.07 Sadunnsiann
¢ Lﬂ‘%@qauﬁlﬁ@ﬁﬂ"uLﬂ?iaumilﬁUIWNLﬂiﬂgﬁﬁ]ﬁqﬂimj ” (New Engines of Growth) fgn1sulas “Ady
IfUSeudadisuiiou” vesUsumalnedisliog 2 f1u Ao “Anumainmaioidsdinin’ uaz “Any
varnmanedsiamsssy” Wy “anulddievlududedn’ Yszmalngluofniimuandnsfaun
Aswgiiaegadaiios deudluna “Uszndlne 1.0” fiffunanininees lg “Ussmelne 2.07 ity
9RaMNITILLT WazAmglunaiagtu “Uszmalne 3.0” Adfugmavnssunin eg1dlsfam aeld
Tunauszndlng 3.0 T Uszinalnenoundynu “Fudinmumaetavosauade” uaz “fudn
amnaliaunalunisiau” Saduguasselunsufsulasseiaasugia iedadw “dszmale 3.07
g “Usenalng 4.0” Fau nszuaunts uieuumidlunislévsslowdananuldiudsudunn
narnuaensTanmiifesdaruiduisinenfuesdanuiugiundn Jedsadimnuddyuasian
ﬁi’]LﬂuﬁﬂsﬁaﬂwﬁmLL@%W@NUWQﬂaWﬂﬁﬁﬁﬂ’J’]QJi inwe wagAuguIgluavFIneuuanige) inag
Jushuiugmand dadiner wonwenans dueing wazmadamadinet dehluidudmililu
$99n5 2995 Mionszurumslumsiauyszmeadiagldesdnmiuanuannnanemstanm Tude
Fuislunsanaisassduinnssumdinenmanivelulad ieflvsesensenuniuuinnssufianuse
Ululddselevdidaasvgialunguinaluladuazanaivnssudmunediue1nis inwns uway



welulag@nm ailufsnisansisagy quam uaginaluladynensunmg lileanusiuag Tada waz
fafu vesUszimalne Ffuindounuiuifn “Uivgynasvgianeiiles”

11.2 #01UN1AIEENMIRAILINISTIANLEL IUUSTTU

FausssunadsauiviliAnnisiudsuulasmeuasusio suideanainnszualanfdatil
Usenalnedesdinsuunasuianedsau asugha fezdswansenudentsiaimadinineaans
weluladuazdsunden warnisdsullawesdiauiiontsudadusuasugie uaivelifans
ﬂ’mmaqﬁmmiwwﬁwmmamﬂﬁaﬁﬂﬂiﬁumﬁhaLLﬁ’lﬂJ{]zy,mﬁLﬁW?Tu LAE/150018L ANt LA I NE
nsgnussanmaulued dau wazdnusssuvesaulveluouian inluviananmsiamasygianiy
LA ATYE AU dIPULi ARt UT 12 (W.A. 2560-2564) F98sRsfadnLLIMILALANLILTAL)
iswgiaLardinuwisnAatudl 11 wasiiinifudeLdedudesnseunumAauazndnnslunisnsunui
d1fity nafe dnsteninuasUssyndlivanysvyvesasegianeiies nsatuayularduasuLLIAn
MsUFTUUTEIMA waznsitaunganusiuas Ssda daiu danuegsiutusgisiinugy suilufsuloue
“Uszmalng 4.0” firseisesnsiam “iaTessudifletuindeumaiulamaasugiayels” (New
Engines of Growth) Ingnsutas “aruildluisuiBadIouiiou” vessemediilog 2 du Ao “Anu
WaINMaIBiTININ” wag “Aanumainrateideimusssn” iy “anulaiuioulududsdu” dawase
amzmaAsygialusziuUszimalaasnauisssiugione wagsziuviesiulaenss vinliiAnnsuden
sutsszutly 4 asdUszneudidy Ao WasuannanuasuuuRaia (Traditional Farming) Tutlaqiu
ugnsinwasasielnl Aidunisuimsiansuazinalulad (Smart Farming) waziduinumsnsuuuidy
FUsenounns (Entrepreneur) Waguan Traditional SMEs %38 SMEs iflegisgsadlimnuriomdont
ARBALIAN vL‘tJEjmiL“ﬂu Smart Enterprises wag Startups ﬁﬁﬁ'ﬂﬂqu\‘i WaswaN Traditional Services
%ﬂﬁmia%ﬁmaﬁhﬁau%’mﬁ’] lug High Value Services LLa“L‘U'ﬁaummLLiNﬂuﬁﬂmﬁﬂUﬁmeuﬁﬁ
A3 ABImgy waginuegq ezmaqmamaﬂmmwmmmmﬂuawamﬂumﬂm wardnludedinig
Usuirluseanunsaifena fed mi‘wwumﬂmﬂimamamumqmmmwmmmmsmﬂumu
MuﬂumﬂuLﬂaaulﬂqmiwuﬂiuLwﬂ‘mmm ffuna uazdaduy agrudugusssu neldnanusugyn
iAswgRawelfisavesns “§3nfu $3nme wazidniu” wazdsanulegneldnnsdsuuvadludig
Wavumeitmmduegaandeuts Ussnelne 4.0 Ssdirnuddgduegieann

12. wansEvUIN 98 11 densimuvangasuazanuiendesiuiusiavasanitu
12.1 NMINAUINANEAT
diofiudnenindsinisdmsuilulilunsinuuasnisdnwdelussduganniu T
yatiuluanszuayisnisvesmansniesinuininewas T3neUssgnaaiueiee 1 undn uwazimun
auanansalunshauasnsisednluinsedr iy Sududnmildiaziendndilivsemalnels
finnsiiannlug Uszimelne 4.0 faansafienauedd iesuadsnanduudsiiiguy uaziasegia
§1U3 N AaoaIuindnenAuannsalumIkisiuiuuUssma Sntadosloeadanuuay



weluladmadiinemdnfiuTeuaiiousu Weatsauudunidiuigramnssutmnsiiognans
1h uazgsRadusulminuufansglansag fioguaein
12.2 anuiigadesiuiusisvesaantu
Msfandnvesunine deiiddylunisnintodin Ao afuariuesdaus winnssy

UInFivmIundaan wagyiyiigadausuas Tausssu Naenndestunudnuazvestudfinumineds
UsMIAITlesEad 191 “Undinvesumnine1doulsmsazsios 1nanu 1Aany 1ianmAn tiATesTin
LasiAsidndam” Wi annsauszanaldsed

12.2.1 n5i3eunsaou awiiunisdoulosesdanuinanguidindulym wasiln
AU FUR el SeureennuAnIInmsfunimALy MTie1est wazdaased iiowdtam
sheBnsiiasaassd Anduuinnssy fannsoldusslondld wasiannlidasinduiidausuinvou
afanuidulslevidenuesuazdedsay fmsiauinuesesnagnme afvenududadinfiozay
panluainsnuusylovuundeny waslinnugulunisasestinluaues

12.2.2 My oaudndinfiannsoaismiAdouazsnAnnisifinunm umans
MeTIMeazTAIneUsEgnd lagendeanuiildiunsanenen waznszuawimififeiussdeu’s
Aenmaingrmansiduadesdiolunisairsmandniusuide esdnnud uaz/mieuianssy g
noUAUDIREANLABINITRsTLYY dinaluTieaiu wagseduUszing

12.2.3 nsUsMsIvIMsuidsay Jananunsaihanuiesnluviuldlunisiiemiodiay
ANANULLATUNUN LazTidinyeanaiv anunsaifudiuvilsunsldniuiidainms uaginey
msiinnsvhaulusewinedifnendaerdndunisiauvesdanuludusngeg

12.2.4 Msvihyingefauinusssy U8nveen1AInn dgdonsentinfeinisinssdintuin
Ing wazianuweiiiss  Tadinvesn1adn dn1siianuianuainnsaanmsseuluusenauduun
017nlaegadn uazdedndroindn Snviadianudsacy uasdihlalunisemideienadetuuasiu Su
winlUgdnuurainusssudunay

13. AnuduiusiundngnsduniUnsevlunns/neivduvesaniiiu
AT wanTninnangaTinermanstudinfiosanvividetiearnndainen il
sednlundngnsiidedlfnmzuas maividu 4 MAsadesdanisdsunsaeul uonanidsdseind
Fosdansiseunisasuliiunasuararviviau q meluuniivends dvazideasolul
13.1 nejsﬁﬂn/ﬁﬂ%ﬂwé’nqm‘ﬁﬁL?Jﬂﬁauiﬂﬂﬂmz/mﬂ%']/ﬁné'ngm?iu
13.1.1 vanadvianziileaoulne auzineimans uazauzinerimansnisunme
1 9 91871 Tow
252113 AIRFNARSEMTUINemans 3(3-0-6)

Mathematics for Science



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

255111 Yyan 3(2-2-5)
Biostatistics

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

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

256254 LAIALATIZATIUTU 4(3-3-7)
Quantitative Chemical Analysis

261103 Tandiloedy 4(3-3-7)

Introductory Physics
13.1.3 MU LANIZ AN UL AU INGIAIANTNISENNE 31U 2 518797 balN

266201 QaTAng Il 4(3-3-7)
General Microbiology
411221 Al 4(3-3-7)

Biochemistry
13.2 ngudvy/seivlundngnsinaeulsiniaivy/mangnsduunSeu
13.2.1 eAnidadeudmividnamusingrmans assugueand ausAnuieans
ANIELAYASANAR NS NEINTETTNANALAWINABY ALY INEMaRTANTUNTE

258101 Frvendosdu 3(3-0-6)
Introductory Biology
258102 URURN5TIINEN 1(0-3-2)

Laboratory in Biology
13.2.2 AT Unaoudmsuian aazneIuiamans ausndvmans
AMETIUALNVIEAIERS  AMEANSISNGUAIANS AMZAMLIYANANS
258211 waduAETINeNsEAUliLang 3(3-0-6)
Cell and Molecular Biology
13.2.3 Mevlaaeud msuian Inemansnsunme Anzanteans A
NUASANERITSNENTTITUT ALAAINE DY
258261 fiugenansiily 2(2-0-6)
General Genetics
13.2.4 eAnIDaaeud miudan auzdnwmans
258122 NONUANANS 3(2-3-5)
Botany



258132 dnInen 3(2-3-5)
Zoology

258212 IINLVLTAR 4(4-0-8)
Cell Biology

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

258222 U URn15euNIUIT 1(0-3-1)
Laboratory in Taxonomy

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

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

258302 a3simely 4(4-0-8)
General Physiology

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

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

258362 WMATANINSTTINYN 3(2-3-5)

Biological technique
13.2.5 9983 NUAF0 UA NS UNEN AS LN UATAIANTNSNEINTFITUTIALALEILINADL

258122 WONUANANS 3(2-3-5)
Botany

258251 UnInen 3(2-3-5)
Ecology

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

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

258321 A3TINY1VDING 3(2-3-5)
Plant Physiology

258343 UUansitugmans 1(0-3-1)

Laboratory in Genetics



13.3 N1SUSHISIANS

13.3.1 ﬁﬂ'15u,m'q&zq;:JUiza’mmuﬁ8"3611'1/2’{%’%'135'18’3%']14ﬂ"?ﬁm ilovimthiluszanuauiy
A3 9NTdEae uarldn lunsiinnsan davhseasideauardefimunsedv ure 3 AN
N1380U LazNISUTELHUNANITALTEUNIT 1AD 5

13.3.2 49 UNNEAULNTTUNTHSURAYOUNANGNTINE 1M ansTudia a19131833ne1
mvAunsAndunsiiefunszuIunsianisisounisasunazindoUszaunuszninsnuzLaz
msuﬁsm?‘iuﬁﬁmﬁwﬁ'ef]’mmiL%'smﬂ’13aau3'1a%ﬂwﬁﬂqmmﬁa‘lﬁmﬁmmiﬁaumiaaulﬂuwaéwﬁ
Useansnm

nuAN 2. UayalaNITURINANgNs

1. USugyr anuddiny uazinguszasAvasnangns
1.1 Y3ugn
Fngndumaniiiauedediny duasulyimsemindsauddyuesnnumainmaienis
Fanw NENEINTEIINR Aaandeu wazniUeyaynlne Lﬁaﬁﬂﬂajmiay%'ﬂﬁ@sméﬁ@u :uiqmﬁmﬁm%mﬁ
Weunsousernuiannsssy  Ianududamdnnis sudnislduinnssy welulad uazn13de
Wesnsefuannminuazdeny
1.2 ANUFIAYVBINANEAT
1.2.1 Wugudnaninisiseuimainenmans ssdvaaufnuluwaniamionauas
1.2.2 wAnuaziRnasauimuTinewieaufiieidos
1.2.3 fiwunsmAdouarairsuinnssnieysslonideyuuunazysemani

1.3 Inguszesa
d‘ a £% a [ 2 =) a a a v (% dy
\enAnUaudinseauUSy e dTiveilnadnye Aall
1.3.1 dAnusuagyinyenivInTmuayine
1.3.2 fianuanansalunsAndasen duased e ysUINITRANNININTITINe ey
mansiineIves
1.3.3 danuaunsatumsldmalulad winnssunaginenliegiamungay
1.3.4 TAsT5u 9385553 Uasliausulinvaudoniniiuaydany



2. unuWauUiuUse

10

LU U TN Tuiieiaenaaesiunsauule uIglar ki UNAYNSEI U1 MU B LAT LK UNS

Y
ANTIUNTYDINMINGIRBUTAIT WBTLHUN TR NaeNSUATUaNgI W/ MUt a1 Aeyfeil

[

WHUN TR nagns VAN W/
1. WANTTUUWASATEUIUATT | 1. ANTINeNaeiiawn 1. fllenans uAe.2, 3 uax 51
Jansseunsaeulitadied | Yedeiuguidulusenisndn | auysalnnsnedv

ANNENNTOlUNTUTEENALAY
USUINIRIAANUITUAERS
aving q MAedeadienilug
MsUfURS euseloviluns
Wawduasuanuduegved
Ussrvuiilusedugiiniauay
sefuUsEna uaziisndnuali
Taataulu 5 AUAD LN 1A
AU LAIAR LAIATOITIN LAITA
oy Hudidosnsvesunasing
U FEAULLINIVRIUTELNA
(Demand Based Competency)
uazlesuadnslusnsiadegs
nunaeifinm.fvun

v a aa = o
Undinidlnaun1n Fananans
dnldlumsiauauniian
LU

1.1 @519 ImusIIUOIANTE
Knowledge Based Society

% a o < UB4 o
medndrinvamnisiiy TSeu
1.2 T @nanunsanmiun
AN UAILAULDINIBTEUY
e-learning TI@DUWMUNIFINT
sumenvziiundbeaiuayy
1.3 dlvllsnedvnwsangy

o U Aa = ¥ o %4
Ausuindnlaettunisildle
MABguay 1 heisnawaanu
AUATUIIUNUBAR AN UALY
lundnans

2. ununisaeuluzunuures
UA9.3 Uay 4 dARasaLa
¥ieuandenonsfinmiFous
AEAULDY

3. fdnnnAuazAvlinsUURN
annafnen (6 iwRn) wagyin
Inentinusszauliees (6
W)

4. $ovazvesdidniidou
mmé’mwﬂ%guwmhu

5. Sovazvasdidniiaoumalulad
ansaumAnSILsNEUAY
WaNNIITIL A NenSs e

2. WUINTEUIUNMTTEUIAY
vangasgaunInlagymali
Unidindlanuanunsalunis
Uszgnd \Wonlesesdnnuiiay
UTUINIAUAAATAIUIAN 9
WiehlugnmsufoRauais g
2.1 dalvidinmsusulsmiangns
1Ud Problem Based Learning/
Topics Based Learning Ly
Content Based Learning

2.2 falvisinswaunuTulse
wangnsnn 5 U

6. Sovavvosianfidouniunis
#aUTnIINTFIUNTIIUITNN
YN

7. $ovazvosiAnfideiy/
Usgnauondndasznely 1 U
8. SoazvoinauiTovesiand
TASUNSANUNLN NS b
FEAUBIH/ U

9. ALRALTeERTIRIUREUVDY
JangenindnsFuidioudl nm.
AU




11

LAUAITWRILN

nagns

3
a

NG/ FAIUY

2.3 Seliisnedvdedud
A3 EUANLTAYTUINTTRIARIY
suazthlugnisugumaselunis
SeusgIvIUgUANswaznslY
w3nadloneivinen Medn
I ysUINISuAzEInNTSY
FWDINTYINIMETINUSIZAU
Uy w3 waznsufuRadiaan
AaAn

24 fmsusadiunansaeuis
Tagonansduariian iUl
Usgansninnsaau
3. Inlvlinnsusussuunisisen
AWIRNUTZINADEND3999 1oy
a¥nlitivesUfuRnismalulag
dofiannsniFouslamenuos
AADALIAN

2. WAUNANEIIN 938555Y
dmsutudin Inilanussn
anstad finnusufineu wasie
AULDILAYEINTIN AInE151T0uY
LarSnuAIndey

1. $alvillasenis/Aanssy i
AUATUANGITU FFUFTIU AN
a1dAn AMNSURRYRU |dudas
SIDINTAS IR LNA15T1T U
LLazmsag%’ﬂﬁﬁ'umé’au

1. Tnssnns/Aanss A
AUATUANGITU FFUTITU AN
a1dPA AUTURAYOU $INRINTS
af1a¥ndriinansnsaeiaveysny
Aauwando

2. AzuuindsvoINanTUszidy
AuianelavesldUudinlunu
ANEITY A385551 TLURN
AIIYIUTIUAIYITN

3. UWHUWRIVIYAAINTANEITINTT
dielwannsadnnisiiounsaou
Iaegefivszansan Wulumu
AsgIUNEEeus 5 du

1. lvypmansiinsu
Uszaudinn uaniasudous
Lﬁaﬂ%’wgﬂizwmiﬁwms
aou nsUszdiunaliduluny
1RSI 5 Fu
Tneniudiseudugudnanauwasd
dsulunsiseussiuiy
FENIHISEULaT AU

1. fovavyeionnsdiidngu
UsEYauTHANLW

2. sgauAufianalavesiidnse
vinuyNNTa0UYe01913E T era
n9i3eudina 5 fueglusyud




12

WNUAITHAIWN nagns g /Fed

4. USudgevdngmsliiiudy | 1. Aemuanandasuuvadly 1. 189uRan15UsEIUANRY

audsunlasmadingemans AnuAeINsYREUsENeUMs | walalumslddadinves

wmalulad uazdeny uay AUAIYTIVITIINGT HUsENEUNTS

AOAARDINUARIALIIY 2. @1579ANUABINITNT I 2. Jlgtndnsianuianelalumu
Udinan@iiveiaranuiie | vinve A31u3 Anuaunsalunis
walavuliindin nelngeasluseaud

5. YSulgamangnsinendans | 1. ﬂ’mumé’mqm‘i%ﬁﬁugmmﬂ 1. s NIIUNTUIING

Utudin an3un3inen g wangnshuszauang VANENS/81A5EURAYOU

ipsgdlasiniiinsensg 2. UARUENTIUNTUTMININENERT/| MaNgns/enansdusedmanans

Anwanisivue 9191385 URAYRUNANGNS/ 2. SI9NUNTUTEYUAULNTIUNS

919158UsEAMENENT NAMT | UIMIUANENS/e1n3dESURnveU
Useguasfnmunisaniiuns | wangns/enansduseimanans

RERNGEAREHE 3. WNAsUSUUTIMANgNS

nWAN 3. 5TUUNTTIANTSANYT Nsaniiuns uarlaseasnauavangns

1. 3TUUNTITIANTITANGN
1.1 s3UU
szuuninie e 1 In1sAnwiutsesndu 2 Mansfinuiund 1 man1sAnuiiundd
syegadnwlidtesnii 15 dUansi
1.2 NM33ANTANEINIAGATOU
Taidl
1.3 msisuifgsnieialussuuninig
Taidl
2. MIAUNTUNITUANEAS
2.1 Funazaalunisaiunisisaunisaau
AR LADUEINIAN — SUIAN
AAUATY HBUUNIIAL — WEYAIAL
2.2 AuANUAYREI AN
2.1.1 auanvRvesdidrAnen lundngamisivnis
1) dudansdnwseiuiseufnwineutansanginemansvioflourings
NIENTNANYIBTNITIUTOY
2) dsanisAnwsziveyUIyyinsefisuin nieseaudiyyinsiiieuiviiann
andunsAnudugeidludssmavionssmadsanuminedouses



13

3) Wugidsenoudauss waglidulsadnseseussduduguassanenisinu
a) lainedeslnupuifivnnuvesmadisiignlvisian uudanuiaiinszsilagyszam ie
ANURAAYINY
5) liisgnAntesen viegnlaeenanantunsinuila g mszanuiansauUsengd
2.1.2 auandfvesidrfnenlundngasinandmisivms
1) donduganianisfinwseiudsoudnwineudatsareinermaniniaiiivumi lned
azuuuadsazanlitosndt 3.50 9INs¥UU 4 sERUAzLLUVTaLB UL
2) finanisiseulunrdngnsuSyanswuuinmihmadnnishidesndt 3.50 nnaiansing
ails lusgninansfinwlundngnsuSygyinTuuuimimidnnis mnaiansane lanian1sdng
wilafnan1si3euiindn 3.50 99n3EUU 4 szRUAzLUUMSaLTisuL1 agfeingiTourinnaanTily
NSANYINANgATUIYYIRTLUUATIMTIIMNSIINTT
3) Wugidsenoudauss waglidulsadnseeussduduguassaienisin
0) laheesodlnumuiininyivesmaisiiaalvisian uwsianuRedinsgyilagyszaumn vie
ANURRAYLINY
5) lilsgndntesen viegnlaeenanantunsinuleg mszanuiamannanseng
2.3 Ugynnwastinfnewsnidn
2.3.1 flugruamudiuansiedy
2.3.2 Yymenunisususilunisseulussauumingae
2.4 nagnslumsaiduniaiteuiledgm / dasriavesindnulude 2.3
2.3.1 fimstwuaesiudvmaduinermanstusi lunssud uasiinnsaeuyiu
fuguieuSsulasaduinuenSoudmeiinetemans
232 ffenssunandsubsuiifiensususilunsSeuluszdugaunm
233 Tsruvonssiinwmainmadelimusnwundantomenunisidouuas
NSAHUTIN
2.5 wunssutindnwnazddniansanuluszes 5 Y

% Un1sAnen
YU

2560 2561 2562 2563 2564
T 1 100 100 100 100 100
ST 2 . 100 100 100 100
EE . ; 100 100 100
FuIT 4 ] : . 100 100
571 100 200 300 400 400
dusansfne - - - 100 100




14

2.6 QUUTZUIUATULLNY
2.6.1 9UUSZUUSI95U (M2E UN)
wiaduuvasdisnld 2 vanaddl
(1) sudsznauuAvve s dsogluununisdnnsdnusesugaudnw Tassnsdn
nsANWIA1INEERS
(2) sutszanasels Wulunuussananisseldvesnieien Gearinenmansanass
wazasUifususzanmaime dil

3YALLDYATIYTU Ysuuszune
2560 2561 2562 2563 2564
ANSSTULHENNNSTANEN 3,200,000 6,400,000 9,600,000 12,800,000 | 12,800,000
SIUINYIU 3,200,000 6,400,000 9,600,000 12,800,000 | 12,800,000

2.6.2 Uszunaun1seuyssunuseang
eazdunTeTeaUlanuntu 5 vuanlans1ie fel

NUIANY Ysuuszune
2560 2561 2562 2563 2564
1. ANPBULNY 750,000 750,000 750,000 750,000 750,000
2. lvang 650,000 690,000 750,000 780,000 780,000
3. ’qfﬁﬂ 600,000 700,000 750,000 800,000 800,000
aq. QEﬁm‘VT 900,000 900,000 900,000 900,000 900,000
SIUIYINY 2,900,000 3,040,000 3,150,000 3,230,000 | 3,230,000

wnewe: suUsEInassukazsedelunazl urazniantuduiissnisussananisnsnng wity
2.6.3 Uszanaunisanldanesanalunisnantngia 1Wuiky 30,800 un faau/A

2.7 S2UUNSANEN

N3INsANEIETEUUNSANW UTEUURUUNINIA FIUUMERATINAREAENEAT
TunuudSganImadrinislddesndt 131 wiaein LazUsgyginsuuunnantdimaisns lidessnin
143 wiefn Fudulumudetaduuminendowsems 1dme n1sfnwsedulSygng w.e. 2559
(MANWIN LENANTUUURUIBLATY 6)

2.8 mawigulauniein sredvanasmsameiloussuduuminedy
Tanfmefnuluanifueaufnudunnew Werh@nwlundnansil aunsaieulouneiala

Pt dulumuuse AN NI AN NTWA T UIAUNNINGIFUULTAIT 1198 NTANYITEAU

[V %
v d&L?J
o

USuum3 W.A. 2559 (AANWIN LBNAITULELET 6)

<




3. viangnsuazeNA1saeu
3.1 viangns

15

2IAUTZNOUVDMANGATUTUUTS WAl 2560 wusdunmneiviidenndesiuiimunlily
NATUINTTIUNANENINTENTNANITNT Inedinsdanisieunisaeu 2 wuunsAnw laeddnanunse

NS suLUUTALUUNTY A9l
T INITINIG

T IPIRUUATIMIINIIBINT
“A1UNIVNINYIFEATTININ
A nAlulagdinn

3.1.1 UIUNUILNG

“UTyy1wsvnainns viheinsiunaeaningns I1uulitesndt 131 wiein

“USygyes kuuinmimsivinis Sruaulitsenin 143 nulwhin

3.1.2 laseadanangns

Swunheinsunaeandngasiulunuinaeiuinsgrumdnansseaul3gayinsves

A1UTINGIMANSUAANNANERS WA, 2554 UAZINMUNUINTIIUNENGNTTEAUUTYIRT WA, 2558 Aall

518113 wneuat nael | wdangnsuTuuse mangasuiuuse
4ma. 1 A3, W.FA. 2560 W.FA. 2560
W.A. 2554 | W.f. 2558| M193%NTS  MUUAINTINIGIVINTG
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3.1.3 Mg lundngns

51839 Tununenge
1. vandnAnevialy I bitdesndn 30 wioefn
fvunlvdanSeununguin fedeluil
1.1 ngudvmen 31uau lideendn 12 wddefia
001201 inwzarelng 3(2-2-5)
Thai Language Skills
001211 mmé’aﬂqw‘ﬁugm 3(2-2-5)
Fundamental English
001212 AYIDING WU 3(2-2-5)
Developmental English
001213 AYDINYHINIYINT 3(2-2-5)
English for Academic Purposes
1.2 NENIYINYBEAIEAS 3w hitlewndn 6 wiaein
Tnedenansedvssslull
001221 ansauwmAmansiiien1sinwduat 3(2-2-5)
Information Science for Study and Research
001222 N AIAULAL INUTTTY 3(2-2-5)
Language, Society and Culture
001224 AavglutinuszdTu 3(2-2-5)
Arts in Daily Life
001225 ANULDUEILIDTIN 3(2-2-5)
Life Privacy
001226 nNInlugaavia 3(2-2-5)
Ways of Living in the Digital Age
001227 AURIID AN 3(2-2-5)
Music Studies in Thai Culture
001228 ANUFUUIUDALIN 3(2-2-5)
Happiness with Hobbies
001229 Siniues 1iladdu Finddienuvane 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life
001241 AURIRE IUANTUTINUTZIIU 3(2-2-5)
Western Music in Daily Life
001242 NIARLTIRSNETIALAZUIRNTTY 3(2-2-5)

Creative Thinking and Innovation
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TngLaananselvnenaluil

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

001232 nnmanefugiioamn i 3(2-2-5)
Fundamental Laws for Quality of Life

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

001234 msﬁﬁiimazqﬁﬁiyiy’]ﬁmau 3(2-2-5)
Civilization and Local Wisdom

001235 N154dl89 LAWY wasdaay 3(2-2-5)
Politics, Economy and Society

011236 N159ANITN1TANLTIUTIN 3(2-2-5)
Living Management

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

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

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

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

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

001253 nsdugusgneaunis 3(2-2-5)
Entrepreneurship

1.4 ngUIVIIMBIMEATUATAMAAEAS 3wy lidesnd 6 wilefn

Tnewdonanseivisesiollil

001271 uyudivAsIndon 3(2-2-5)
Man and Environment

001272 ﬂamﬁ’ma%miaumm%uﬁugm 3(2-2-5)
Introduction to Computer Information Science

001273 ARlnAERILaZanRA UTInUTE T 3(2-2-5)

Mathematics and Statistics in Everyday Life
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001276

001277

001278

001279
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gazans AT UTINUSEINTU

3(2-2-5)

Drugs and Chemicals in Daily Life

DNTHATIDNTIN
Food and Life Style
nasuLazinalulaglnasi

3(2-2-5)

3(2-2-5)

Energy and Technology Around Us

NoANTTUNYWE

Human Behavior
FINUALAUNN

Life and Health
Inemansludinusyaniu

Science in Everyday Life

1.5 ngudvwaiunde Gedulitduniaenn

3(2-2-5)

3(2-2-5)

3(2-2-5)

MUY 1 hU2NR

001281 ALAZN1T9NANEINTE 1(0-2-1)
Sports and Exercises
2. RUINIVIANIL
MANgATUSYYININIGIVING M Litdeandn 95 IWNN
-vangasusyaasuuuinmmimedninig 3awau bidesndn 107 wiehn
2.1 Avwnu Gufiug) I 33 wein
252113 ALINANERSENNSUINEAERS 3(3-0-6)
Mathematics for Science
252114 wAaRdEd S UINeAEnS 3(3-0-6)
Calculus for Science
255111 YIads 3(2-2-5)
Biostatistics
256103 wilidosdu 4(3-3-7)
Introductory Chemistry
256121 LPIBUN3Y 5(4-3-9)
Organic Chemistry
256254 LAIALATIZALTIUS I 4(3-3-7)
Quantitative Chemical Analysis
258100 Uz IALas WaIUINITNI9TINe 1 1(1-0-2)
History and Development of Biology
258122 NONUANANS 3(2-3-5)

Botany
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d93NeN

Zoology
fanddesdy
Introductory Physics

-MANgATUSYYIAINIIVING
-vangasusyaasuuuinmtimeinIng

2.2.1 3Y1UAU

-MANgATUSYYIAINIIVING
-angasusyaaswuuimtimeinIng

258200

258201

258202

258212

258221

258222

258252

258253

258302

258342

258343

auau lddasnin
auau lddasnin

auau lddasnin
auau lddasnin

3(2-3-5)

4(3-3-7)

62 UM

74 wUwnA

50 %uaenn
50 %uaenn

= (% A o (3 S a
NITARANTNTIDINHNDINUITAIANIEN TN 1(0-2-1)

Communicative English for Specific Purposes in Biology

d‘ (v G a € a a
NNTERAIINIYIDINO HNDNITIATIEUYIIYINITNN 1(0-2-1)

a a
YIINYN

Communicative English for Academic Analysis in Biology
N13A0ENINIYIBINGAHNONITUNAUBNAIUNITTINEGT 1(0-2-1)

Communicative English for Research Presentation in Biology

PN VDUYeR

Cell Biology
NANBUNTUITIY
Principles of Taxonomy
U URAN1seUNIUIT

Laboratory in Taxonomy

NantLIFINgN
Principles of Ecology
UAUANIEIAINEN
Laboratory in Ecology
a3y

General Physiology
NaNNUgAERS
Principles of Genetics
UfUansitugmans

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 39480
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FTuINIg

Evolution
UftRnisuaznsldiadesdiontsinine
Practice and Instrumentation in Biology
I IINTUAZUIANT Y

Integrated Biology and Innovation
FuUN

Seminar

a

IndnusszaulIye3
Undergraduate Thesis
anfafine

Co-operative Education

AsHNaUsLMSaR N ulumUTEINA

International Academic or Professional Training
VMR 518791 258496 way 258497 Hiseuidense vl iunils

98Iyl
General Microbiology
Al

Biochemistry

3(3-0-6)

2(1-3-3)

1(0-3-1)

1(0-2-1)

6 NUWAR

6 wUENe %30

6 NUIYAR

4(3-3-7)

4(3-3-7)

31w lddeendn 12 wiqehn
Taaidanansednlungulafliaeialuil

NAUNNWANANT
258321 A3TINY1VDING
Plant Physiology
258322 dugIUINe1veINY
Plant Morphology
258323 NPANAPANTUDINY
Plant Anatomy
258324 BUNTUITIUVDINY
Plant Taxonomy
258325 LS4INEN
Palynology
258326 gOSLUUNY

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

NALENIINEN

258331

258332

258333

258334

258335

258336

258337

258338

258431

258432

258433

21

N3 AULAUD I
Plant Growth
NONWYANERSLATHNA
Economic Botany
Fmevesivayulng
Biology of Medicinal Plant
I ndelyl
Orchid Biology

o

Aquatic Plants
luslelad

Bryology

A3TINEVRIER
Animal Physiology
Iingvesrenlivie
Endocrinology
WOANTINVOIEH
Animal Behavior
AUNIUITIUVDIFR
Animal Taxonomy
UsAnineniily
General Parasitology
G RGEG !
Zoogeography
dnifinszgndunaa
Vertebrate Zoology
dnildfinsegndunds
Invertebrate Zoology
Un#inen
Ornithology
davinen
Malacology

YU IVDIULAY

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

NALNUSAERNS
258345

258346
258347
258348
258441

258442
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WA AYNIGLATYEAR
Economic Entomology
ARCTEEAE

Apiculture

dnasugia

Economic Animals

iV RGN
Cytogenetics
TUSAERIVDIUYYE
Human Genetics
WugAansUsyYINg

Population Genetics

Tugmansseaulianaiiadiu

Introductory Molecular Genetics

walulagfieue
DNA Technology

= a 2
LﬂiENWﬂEJL?NIﬂJL@Q@LLazmi‘UiSQﬂm

Molecular Markers and Applications

naufineing1Lazdwndoy

258351

258352

258353

258354

258355

258356

258451

258452

ARsdnALazAIL IR BUAN Y

Ecological Literacy and Environmental Education

Aningvesdnd
Animal Ecology
Anine o
Urban Ecology
Anmneniou
Tropical Ecology
UrINeIUsEvINg
Population Ecology
IV 1VOUANY
Pollution Biology

Iinerdundenuaynseuing

Environmental and Conservation Biology

a a X A 3
GU'J'JWEJ']WUVIGQQJU']

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)

3(2-3-5)



258453
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Wetland Biology
nsauANARgivwardn lagdns

Biological Control

nauwAliANIgIneuazmnaluladanin

258362

258363

258364

258365

258366

258461

258462

258463

258464

258465

WALANI9TINYN

Biological Techniques
NTNANTNLALE1EATNNING NGRS
Scientific Illustration
NFAATIENURLAN TV ING WBEDA
Statistical Data Analysis in Biology
welladtinndesdu

Introductory Biotechnology
nsinziEsaodeiie

Plant Tissue Culture
miL‘wwzL?:ENLf:aL?jaﬁmﬁamimamaﬁnaaqﬁ

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

nstnilmAnnsnangluiindecd
Introduction to Induced Mutagenesis in Plants
ftusimnssufindossy

Introduction to Plant Genetic Engineering
Fransaumeiugy

Basic Bioinformatics

Witalaguumatyine

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 ngudnseauindinfne
2.2.3.1 Mgdvwnaandmiunangnsfinanlimiivinisaumemansdanin

257541

257542

257543

257544

Auu hidawndn

WMEPNEARSTINNTIYTUINTT
Integrative Biological Science
L%aéLLaz%ﬁwmwéfwhuaqa%ugq
Advanced Cell and Molecular Biology
watialagdumaimenmansdinn
Current Techniques in Biological Sciences
BIUMUBATIYB AT INLAE N AIUAN

Metabolism of Organisms and Control

12 AUNA

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

2.2.3.2 swdvninsdndwmiunangasinamthmadsimsavimalulagdaniwn
auau hidasndn 12 wulehia

275511
275512
275572

275575

3. JYavnEs

gANANYIDY

WALULAgYINN
Biotechnology
WeeansTInnluanatug
Advanced Molecular Bioscience
& = PP
A5 893N BAlUlagTININ
Instrumentation in Biotechnology
ANUUADANULAZ DA NUANILNALULATTININ

Biosafety and Regulation in Biotechnology

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

U bitdesndn 6 wioeha
Hanausadensouseivile s Mlasoulunniveiaeulsms noan1vu
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3.1.4 WHUNISANE
3.1.4.1 UAALAUNITANE FUSUUSYIATNINIYINTS
FUUN 1 AANSANEIAY

001201 inweznwlng
Thai Language Skills
001211 mwé’qnqﬁs}ﬁugm
Fundamental English
001xxx v Anyily nguivaysemans
001xxx v Enw il nguivivenmaniuasadamans
001281 Auuazniseanimainie (Teruliduniiein)
Sports and Exercises
258100 UsIRuagiauIn1Tn19TInen
History and Development of Biology
256103 wilidosdu
Introductory Chemistry
258122 NONUAANS
Botany
374 20
A 1 meansdnevane
001212 AYIBINGYRAIUN
Developmental English
001xxx vieAnAnwly nauitaywemans
001xxx viseAnAnwialy nauivdseumand
256121 WPIBUNIE
Organic Chemistry
258132 dnaanen
Zoology
261103 Aandioeu
Introductory Physics
39U 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)

“ienn

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

N 2 memsAnenduy
i@yl nguindsnumand
AYIBINGYINIVING
English for Academic Purposes
AMINANENTENSUINEIPNEAS
Mathematics for Science
IV
Cell Biology
nanilAIng
Principles of Ecology
UJuRNsilaeInen
Laboratory in Ecology
UitRnsuaznsliiaTesiionadrinen
Practice and Instrumentation in Biology
A dONET
Free Elective

W 22

ST 2 memsAnevane
i@yl nguivineimansuazadamans
wAaRdEd I UINe1AEnS
Calculus for Science
LAIALATIERTIUS LN
Quantitative Chemical Analysis
ﬂﬁsﬁaaﬂimmé’qﬂqmﬁai’mqﬂasmﬁawwmﬁﬁmm
Communicative English for Specific Purposes in Biology
nanNugAIEns
Principles of Genetics
UuRnsiugaans
Laboratory in Genetics
Qe Angwhly
General Microbiology

9 19

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

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-1)

2(1-3-3)

3(x-x-X)

“enn

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)

“aenn



255111

258201

258221

258222

258302

258xxx

411221

258202

258344

258369

258xxx

258xxx

258xxx

27

HAH 3 mAnsEnendu
e
Biostatistics .
N1380Ea1INHIINGUINBNITIATILITIIVINITNWTVING
Communicative English for Academic Analysis in Biology
NANBYNTUISIY
Principles of Taxonomy
UjuRnnseunsuisnu
Laboratory in Taxonomy
aavieiald
General Physiology
A aen
Elective Course
Al
Biochemistry

) 39 19
UM 3 pansAnvIvany
N13E0ENINYIBINGHANONITUNAUBNAITUNINTYTINE

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)

“hu2enn

1(0-2-1)

Communicative English for Research Presentation in Biology

FIUUINT
Evolution
%ﬁwmyimﬁmil,l,azui’mﬂﬁu
Integrated Biology and Inovation
Auaen
Elective Course
uaen
Elective Course
Auaen
Elective Course
uaenias
Free Elective
3733 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)

“ienn
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FUUN 4 AANISANEIAY

JANANBYULUUIALUUNTS

LL'U'Uﬁ 1
258491

258492
LLUUﬁ 2
258496

258497

WUUT 1
258496

258497
WUUR 2
258491

258492

AU
Seminar

IdnusszaulIy1e3

Undergraduate Thesis
LY

anfafne

Co-operative Education

nsineusumsarnaulum1sUsEIne

International Academic or Professional Training
LY

p24 ]
A |

UV 4 amansAneUane

a =
FUNIANW
Co-operative Education

=% A =9 1
ASHNBUSUNSaRNIUlUAIUTENA

International Academic or Professional Training

37U
duuun
Seminar
IneinusszaulSeyng
Undergraduate Thesis
37

(0-2-1)
PUILNR
“hu2enn
PUILNR
7130
NUIYAR

“u2enn

AUILNR
7199
PUILNR
“ienn
(0-2-1)
PUILAR

“uenn
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3.1.4.2 UAAILAUNTANE AUSUUSIYIATUUUANIMTNINIIYINIST
A1U1INYIAEATYININ

FUUN 1 A1ANISANEIAU

001201 inwzn1wlng 3(2-2-5)
Thai Language Skills

001211 mwé’mqwﬁugm 3(2-2-5)
Fundamental English

001xxx v Anyily nguivaysemans 3(2-2-5)

001xxx vy nguivinemansuazadinmans 3(2-2-5)

001281 Auuazniseaniainie (Teruliduniiein) 1(0-2-1)
Sports and Exercises

258100 UsIRuagiauIn1Tn19TInen 1(1-0-2)
History and Development of Biology

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

258122 NONUAANS 3(2-3-5)
Botany

374 20 Wgnn
A 1 meansdnevane

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

001xxx vieAnAnwly nauitaywemans 3(2-2-5)

001xxx viseAnAnwily nauivdsauemans 3(2-2-5)

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

258132 dnaanen 3(2-3-5)
Zoology

261103 Aandioeu 4(3-3-7)

Introductory Physics
39U 21 Wagna



001xxx
001213

252113

258212

258252

258253

258361

XXXXXX

001xxx
252114

256254

258200

258342

258343

266201

30

HAF 2 mansEnedu
vinaAnEnwmly nauindsaueans
AYIBINGYINIVING
English for Academic Purposes
AMINANENTEINTUINIFENT
Mathematics for Science
Iy VOYeR
Cell Biology
nanilAIng
Principles of Ecology
UJuRnsilaeInen
Laboratory in Ecology
UitRnsuaznsliiaTesiionadrinen
Practice and Instrumentation in Biology
A dONET
Free Elective

W 22

ST 2 memsAnevane

i@yl nguivineimansuazadamans
wAARSEAMIUIN1AEnS
Calculus for Science
LAIALATIEATIUS LN
Quantitative Chemical Analysis
ﬂﬁi%iamimmé’mqmﬁai’mqﬂismﬁmwwsmﬁﬁmm
Communicative English for Specific Purposes in Biology
nanNugAEnS
Principles of Genetics
UuRnsiugaans
Laboratory in Genetics
Q0T Angwhly
General Microbiology

s 19

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

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-1)

2(1-3-3)

3(x-x-X)

“enn

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)

“aenn
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FUUN 3 A1ANISANYIAU

255111 YIade 3(2-2-5)
Biostatistics

258201 mi?‘iaa'ﬁmmé’aﬂqmﬁam'ﬁmwﬁﬁﬁmmima%ﬁwsn 1(0-2-1)
Communicative English for Academic Analysis in Biology

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

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

258302 a3simely 4(4-0-8)
General Physiology

258xxx g waen 3(2-3-5)
Elective Course

411221 Al 4(3-3-7)
Biochemistry

257541 WEIPNARSTINNTIYTNING 3(2-3-5)

Integrative Biological Science
s 22 “ienn
FUUN 3 AANTSANEIYane

258202 mi?%amimmé"mqmﬁ'amiﬂwLauamamuma%fmm 1(0-2-1)
Communicative English for Research Presentation in Biology

258344 FTUINT 3(3-0-6)
Evolution

258369 MY TINITUATUIINT Y 1(0-3-1)
Integrated Biology and Innovation

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

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

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

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

257544 WNURATYRIEE TInuAY ATAIUAY 3(2-3-5)

Metabolism of Organisms and Control
90 20 wdawAa



258491

258492

XXXXXX

257542

258496

258497

32

SUTF 4 mansEnendu
Fuuun
Seminar
ednusszaulIy1e3
Undergraduate Thesis
A0
Free Elective
L%aéuaz%aiw8w3gﬁuhuaqa%ﬁqa
Advanced Cell and Molecular Biology

374 13

24 ]
A |

JUUN 4 MansAnenUane

aunafnw 6
Co-operative Education
nsRnaUTHSoRnUlussUTEIA 6
International Academic or Professional Training

LY 6

1(0-2-1)

6 NUWAR

3(x-x-x)

3(2-3-5)

“hu2enn

AUILNR
=]

958

AUILNR

“ienn
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3.1.4.3 UAAILAUNITANE FUSUUSYYIATUUUAIIMTNININIYINISG

anvmalulagdanin
N 1 memsnedu

001201 inwzn1wlng 3(2-2-5)
Thai Language Skills

001211 mwé’mqwﬁjugm 3(2-2-5)
Fundamental English

001xxx v Anyily nguivaysemans 3(2-2-5)

001xxx vy nguivinemansuazadinmans 3(2-2-5)

001281 Auuazniseanidinie (Teruliduniiefin) 1(0-2-1)
Sports and Exercises

258100 UsIRuagiauIn1Tn19TInen 1(1-0-2)
History and Development of Biology

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

258122 NONUAANS 3(2-3-5)
Botany

374 20 Wgnn
A 1 mansdnevane

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

001xxx vieAnAnwly nauitaywemans 3(2-2-5)

001xxx v Anwily nauivdsaumans 3(2-2-5)

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

258132 dnaanen 3(2-3-5)
Zoology

261103 Aandioeu 4(3-3-7)

Introductory Physics
39U 21 Wagna



001xxx
001213

252113

258212

258252

258253

258361

XXXXXX

001xxx
252114

256254

258342

258200

258343

266201

34

HF 2 man1sEnedu
vl ngaindsaumans
AYIBINGYINIVING
English for Academic Purposes
AMINANENTEINTUINIFENT
Mathematics for Science
IR
Cell Biology
nanilAIng
Principles of Ecology
UJuRnsilaeInen
Laboratory in Ecology
UitRnsuaznsliiaTesiionadrinen
Practice and Instrumentation in Biology
A doNLEI
Free Elective

) W 22

U 2 mansinenvane
i@yl nguivingimansuazadamans
wAaRdEd I UINAEnS
Calculus for Science
LAIALATIETTIUS I
Quantitative Chemical Analysis
NANNUGANENS
Principles of Genetics
msﬁlamimmé’ﬂﬂqwlﬁa*’a’mqﬂizmﬁLawwma%ﬁmm
Communicative English for Specific Purposes in Biology
UuRnsiugaans
Laboratory in Genetics
Q0T Angwhly
General Microbiology

s 19

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

3(3-0-6)

4(4-0-8)

3(3-0-6)

1(0-3-1)

2(1-3-3)

3(x-x-X)

“enn

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

4(3-3-7)

3(3-0-6)

1(0-2-1)

1(0-3-1)

4(3-3-7)

“aenn



255111

258201

258221

258222

258302

258xxx

411221

275511

258202

258344

258369

258xxx

258xxx

258xxx

275512

275575

35

U7 3 MmansAnendy
e
Biostatistics
nsdoasMmdnguion1sinTeidfivnsmidiine
Communicative English for Academic Analysis in Biology
NANBYNTUISIY
Principles of Taxonomy
UjuRnseunsuisnu
Laboratory in Taxonomy
a35nevhly
General Physiology
A aen
Elective Course
Al
Biochemistry
wiAlulag@nw
Biotechnology
) W 22
U7 3 aAn1sfneUane
ﬂWié@ﬁ’ﬁﬂﬂ‘i‘%ﬂ5@?11?]1%‘17‘\1'EJﬂ’]i‘LjWLﬁUE)NaQWUVI’N%’fWIEJ’I

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)

“ienn

1(0-2-1)

Communicative English for Research Presentation in Biology

FIUINT

Evolution

‘Tj’ﬁmmimﬂmmazui’mﬂﬁu

Integrated Biology and Innovation

Auaen

Elective Course

Auaen

Elective Course

Auaen

Elective Course }

WMeIMEASTINNLUAN AT

Advanced Molecular Bioscience

AuUaenfgLaztaMUUANILNALLLagTININ

Biosafety and Regulation in Biotechnology
594 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

7 4 anansAndy
duaun
Seminar
ednusszaulIy1e3
Undergraduate Thesis
AV NADNES
Free Elective
wSaslomanaluladiann

Instrumentation in Biotechnology

s 13
FUUN 4 AANTsANEIYane
AnnNafnw 6
Co-operative Education
MMsHNeUTUNSaRnaUlUsNIUsEIMA 6

International Academic or Professional Training
LY 6

1(0-2-1)

6 BUILNA

3(x-x-x)

3(2-3-5)

“hu2enn

NUIYAR
=]

758

AUILNR

“ienn
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3.1.5 AN95UYS18UN

001201 inwenwlng 3(2-2-5)

Thai Language Skills

mudfyuardnuurvesmwingluiundsaulng warlugtuziniesdenisieans
Seuvilnveta1sUsEanIsIanTIuTINaleag19nI19UmAINTIANY Hadsziandedafiuriuario
didnwseiind Ugniladnideninusnniseu saidninw e mgiinseidenifiefinsanamuands
el waglaslowizedndinuamiennuiAnadostudiailne dealanluuunineg (Asusia
nsidles annnisalineg) audlddunisiauyineemsldnulng lngniuinyeniseruwagnisiigy
JudAny

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 mmé’aﬂqw‘ﬁug’m 3(2-2-5)

Fundamental English

nsWaInsienIm Sinquitugiu msyn Mse1u uavhensalifienisdoanslu
UsuNenee) Tunseseudidusudiaulan

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

communication in various contexts in preparation for a global society.

001212 AYIDINGYRAIUN 3(2-2-5)

Developmental English

MslisuANNIMsiiun Sangu Feanansadgnilevinuedusiieg Tuamsseil 21
uazmsiaulusunsile msya mss warhenssl eliidlauazansadeanstoyaiiuiage
yaslanildluuTuniiAedefiunnstaiu

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 AYIBINGYINIVING 3(2-2-5)

English for Academic Purposes

N1IAAUWIN YA BITIN BLABIUTANBENITEU NITWHWIIU BaZNITANYIAUATIT
Instunsimssudidmsudenulan

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

and researching in preparation for a global society.

001221 ansaunemansien1sAnuAuaii 3(2-2-5)

Information Science for Study and Research

ANRLNY AR VDA TAUNA USTLANVDIUMAIENTAUNA NILTDIUAAY
ansaumaingg mslimalulaBansaumanaznsioas msfviiudeuazansauma msdanisanag
Maiden msduaed uaznshiausasauna naonsunsaiualiiFoulianaina wasiiidely
sl danuedu eanu %aé’méLLazﬂﬁﬁgzgﬁiaLwiuau

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 MW §9RY LAY IRIUGTTY 3(2-2-5)

Language, Society and Culture

AuFlufeIfunwn wesarmdiusssninanniiilredinuuas Samsssuionsan
Tonvimtdyedsaunay aussanfiasiiouriuamn fanwmnnundydnul Tnssadioednuuay
Saussalurrumnglysiiiunsuuey msuvsivdsuiaznsldnuilulaniunsuuay

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 Aavsluiinuseaniu 3(2-2-5)

Arts in Daily Life

fugrueud dlalusdnuusdowiu e auAay Anuuang T
ANNFNRUEIENINGTY vesfaunssuUssiameneg loun FWnsfiad Usvenddald virudad landad lan
viauad uar Aavzdeadelml TnesumsiUszaunisaimeaunienm  wagnmeaesUfRnuty
ﬁugmmaﬁiaﬂﬂﬁwizLﬂ'vm"m \ilonsWiIL a3 Whla waznisugnilesatiounisgunses flanunsa
thanszgnelld I dudselond TunsdniuinUsssniu wasduiustuuiunsine falussdufiosiuuas
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 AN TuEIUAIT09Tn 3(2-2-5)

Life Privacy

U%’szzpﬂLLazmmiﬁugmmqéﬁummL‘T]uﬁauéh VNANFNTUYWYYU NHVUIENIATUAIY
Hudaui anuudadsudeya suguain suflegerdouaziavaniu sumaluladasauna ns
fvnansaududni anududiusiluitausysiu

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 WDInlugARIva 3(2-2-5)

Ways of Living in the Digital Age

Wanvinwyeuanssalunslide msldgunsalreninnes wargunsnideasusziam
F199 MTAUAY AATIEN Usuidluan @vsuavnisasnassd asentininansesssularanusuiinyey
YBINUADFIANINNOANTIUNTHOENT

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 AU D INEANY 3(2-2-5)

Music Studies in Thai Culture

SnvnzuasiauInMsvesauniUszaneeg 130 savisunummdhil e
AUAUNIENNUAE AN AT FOFIAN LA TN UETTY

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 AUFUTUIIUDALTN 3(2-2-5)

Happiness with Hobbies

WUIAAADNLEY ENﬁﬂizﬂauﬁugmmmmia%fwmmqﬂumiﬁﬁL‘Du%‘im N3ANBENS
afuassd MIsadassinanuInueAsnileduaiuawauluTinuaydeny

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

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

001229 Sinines 1lagdu Fedifienuvane 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life
af n1swEnasomumuaLes anmAsmaslumslEin ssansuileBustiedng s
mMsguasnsualauidnvesnu madilannuidndnAnvesdu nsmisiauTundudsanasugia
Susssunazdunnden msliTiauagyhauswiugduetniaiassa
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 Usrgrdininednnerisdudinussd1iu 3(2-2-5)

Philosophy of Life for Sufficient Living

ANUINUgIUAIUUSIwaEIUIRn lanvird Fvimd USuantiien wagdinisaniiuiin
Uszaunsaldunsinuen sasnsuladeniodeulandmadonnudnialuiiauasaulunnifvedd
A o~ = o s o Aa  aa a ¢ o
Yorde ieussgndldlunisasneassd suuddnndaunin Tusslevivaznuasodeny

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

ﬂgwm8‘171"Lﬁ'mﬁi’fmﬁ’mmmw%ﬁimmmﬁﬁm LU ﬁw%%y’uﬁumu ﬁw%uuwasuu 93853505 LY
aaiuaﬂmﬁma ﬂgwmammaumﬁjﬁum ﬂgwmaaunmaama m;]VHJ’]EJVILﬂEl’J‘*UENﬂ‘UﬂW?ﬂﬂJﬂﬁEN
AauIniusssy i'JlIVNﬂ{]‘MlHEI’E]u‘] VlLﬂEJ’J?J’eNﬂUﬂ']'iW%Ju’]ﬁﬁWJiﬁsm 21

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 Ineudseanmulan 3(2-2-5)

Thai State and The World Community

auduiussenisUsemalnetudinalan meldniswdsuudadlutiasansi
Fausreuattlvirufedsnlutiigty wasunumvesmeuunilan nassuuultiluewian ns
Usggndldansilensfaunmies masiiudinedisiinusssy uasmadunaiiosifinudves
danlvedazdsnulan

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 915855 TUwAzIUryeyminadu 3(2-2-5)
Civilization and Local Wisdom
i aawv aaaa a aa a d' a
915e55suluEAMNg 9 FDTUETIN 0TI Useind WEnsIu AReue giidyan
Vioddu wazn1seusny dunen wasimungiidyy sy
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 N154dlas LATYENa wazdeay 3(2-2-5)

Politics, Economy and Society

ANUNIBLAZANNFUNUSVDINITIERY 1ATEEAY dau WauINISNslassEAvaINg
maifosiiugiu madeuasnisuiuimessamaiauuas i msnasessunalng szuy
Wswgnalan nansenuvedlanIAdauniaAsyghe megﬁﬂﬁyugm MSWAIUBATYFNILALHIAUVD
Useinelvy uyudiudaay daeuAneug nadassdeudien nstainamedsen Snwordeam
londnunidasilneg sadansuszgndvdnien ieldlunsisstinliegsenlamunszualanuianis
Wasuudasisnadles wiswghakardial ANuduiusvasssuulaniulsewmelng

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 N15IANITNTANLIUT I 3(2-2-5)

Living Management

Anu3iazsinue Aeafuunum wihil sssumAvesuyud uazladeganuduiedidedy
Tuginlirnusuiinveu aa1nAn wavdviviuiauinsmaneemansuasinalulaglunslddinlaviuade
Snnstuiuiinnumdnansssuadesssn swamssdudiniunaimainvedanlumnissui 21 7
Sududpsiiunuimdulsyrruendounazuszvaulan

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 Vinwein 3(2-2-5)

Life Skills

A3 unumntii uaranuiuiaveusenseunss wardan nsusududitunis
Wasuuasesdsay vinwsTinuazeinnisauluamsseil 21 vinwelunisdangu uaznsuus iy
AUANATINETIALAENITMNUATANINTI AUBInWLBY Tinwen1sassufduiusludruuasludenudiy
Sausssu Hnwensifiunandnuazuinseuronanan waginwen1sasen1eiinazn1s SR Yo Use
v

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 miiwhﬁuﬁla 3(2-2-5)
Media Literacy

nszuIuMsiviviudelugafdvia Ianuianudilalung winansenuvesde ngulde

Y

Anw laun wnennad dygemans wuiRnnislavu Audnvue Lazdnsnavesdesivaly uay Ao
A SNz sIuInsendudeuraz Ussanaenanlaegiaviniuaniunisaiiiinduluya
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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 AMgFihfuausn 3(2-2-5)

Leadership and Compassion

ANudAveidn fuiluAnissen 21 n1siSeuimienusn AsEIRMeANsn

1d =l Ao a wa aal o a a d‘ 3 o

nsilunalan wailleasna ﬂmsnLLmiJg]wmmiumsﬂmmﬂiimmeﬁﬁmwmmmLUuLLmﬁmﬂumsﬂm
SRSRRNEIEH!

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 AusIagIunNuTInUsedniu 3 (2-2-5)

Western Music in Daily Life

FUNTEAMNAURT B3AUTENBY 1A59a3N9 wasgAalsvaInunInIuAn Ussnnuaun
wasludinuszdriu wdnnisianssitazJusunienun’ nsruiunnsUsEgndneaunIng Suanly
PinUszaTu

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 N3ANLTIET NATIALAZ WIRN T 3 (2-2-5)

Creative Thinking and Innovation

nszvuMsTLILInnITe BsiddnlagnAwazAunusnmiveslym nsain
Lagn1sdenuwIANAN N13asduLuuYesdudimseuIng neaeuluawmaswasiiudeya nsaiu
N9ATVINITORNUUL/A51Y MAde UT Y ageTInSuaziiuseAvsam navinulidsaluiiuan w
41971 N193EANANINAR NMIFnaUla 153l NATNATIALAYNITINNITAUAUTALES

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 wainnguuaznsviuiuiiy 3(2-2-5)

Group Dynamics and Teamwork

WOANTTNA19Y MALIFUNGANTTUTIWNGH NMIHALINITVRIdABAULAIIY YoINg
daundouviianiieg vesngu madufgdestunguvesyana n1sadesmungy Maasuviauaives
ngu Msdeansnglungy sULUUTBIM BT LM Msadeiiuau uazia3edte Ay
sunfladuieniuvengy TadeiiduaiumaimuiuiuuasiinnsufiRnuduii

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 WIAITAN 3(2-2-5)

Naresuan Studies

NyrIvUTY 'JG\ﬂllLﬁﬁ]‘lN'ﬁ ULIAITUANINY ENLuwziﬂ‘HWWiui’VUﬂiﬂn!EJﬂ‘\]sLUﬂ']'iUi‘lﬂ’]iﬁ"l“Uﬂ’li
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Uiuﬁﬂﬂ“[,UWMGIN"*] Rl ﬂ?iLLﬁ'Nﬁ’]ﬂ']’]@JE AT NE8Y mmnmmq; ANULEYEAY ﬂ']"liﬁ]@ﬂ(ﬂ&l
wazANDANUABNITINTY Ty

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 maduguszneunis 3 (2-2-5)

Entrepreneurship

mi‘Ugummﬂumiwumﬂi“ﬂaumiﬁiﬂf\] IWEJL‘L!‘Uﬂﬁﬂ‘L!WILLu’JﬂU’]ﬂJﬂ@IV&JWNﬁiﬂﬁ] A9
Usziliulemalunismaainlv way miLimimﬂwﬂmLuumiiWUﬁiﬂﬂwwLlJul‘UimLa yn15UTEIIU
mmamamaﬂﬁimﬂuuuu ﬂ’]i’JLﬂi’]‘”‘lﬁa\‘iﬂﬂ“U’J’]\‘lﬂ’J’lﬂJa’lLiﬂiUﬂﬁ@’]LUUﬁiﬂﬁﬂ‘MﬂJuu Liﬂmm’lmmu
mﬂmiﬂamﬁiﬂﬂ‘wm auldudueufiisides LLaqummimmmﬂiuﬂaUﬂﬁ LLUUU’]JJ?,JBJENLGUWIQHQ
mmumiwumﬂimaumi LLauﬂ’NiJL‘UE]&JIENﬂUﬁ']GUTJ“IﬂE)u‘] ANLIVDI LATDVI1NNITUTEA BUNNS
LLau‘W‘LlﬁiJG]iﬁiﬂf\] ﬂaEJVlﬁLWEJmmE)EﬁEJmEJNENEJL!

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 uyududsndon 3(2-2-5)

Man and Environment

FEUUTIALAZAMUVAINTAIENIFININ ANNFURUSTENTINUYEAUSTTUNR Uag
JEUULNAUINIT mﬁLUg&JuLLUaﬂIm\‘ia%NLLaﬁsuumuwﬁ‘ﬁﬁ'ﬂwaﬂiwwia?mmﬁam YOULIANITTIDITU
NanMzvadlan ﬂﬁiLﬂﬁauLLUaﬂaﬂﬂwgﬁaﬁﬂﬁﬂ Wanunenswann iy a5esssudawindeunaznis
a$193ndinuazanunseniin uagnisidiuslunsdanisdaundon

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 poNfmDSaTaumAT LY 3(2-2-5)

Introduction to Computer Information Science

Faunsveamaluladrauiunesanefnislagiunazanudululsvesnalulagly
aUAR BIAUTENOUVDITTUUABNNIINAGS 813AULS gaAuIs Jayanauiinnes 35n15v191uves
poufmsiiugIu szuuedetns wiatedumesidanaynstszendlian enudsdumslfnussuy
N133nN13UeYA sruvansaumea lusunsudinausnludli wialulaBdenay nsuewnsdenaiu ns
gaNUUULAZUILIU BnSnaveuvaluladrouyuduasdeny

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 AdinenansLaratAluInUsEIn Ty 3(2-2-5)
Mathematics and Statistics in Everyday Life
mMsUszgndinadamansuazadiiielfldaeiuinusedriu wu n1sfu mesuias

ﬂ?iﬁﬂauiﬁ]‘lfl’mﬁﬁﬁﬁ]LLaSﬂ’lii’mi%m%mﬂav}?ﬂﬁaaLﬁ@miﬁ’]i’sﬁ]LLﬁBﬂ’]‘Jﬁ@ﬁﬂﬁ]Lﬁ@ﬂé]}u
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 guazansailluginuseiniu 3(2-2-5)

Drugs and Chemicals in Daily Life

amudidosiuvessuanaiiiug Inwuins wdefusieduonns sudueiesdionuas
granasulnsTliludin Ussdriuiifeadesiuguan saenaunsidenlduaymsianisiiieliiAnaany
Uaonfefuguamuazasndon

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 DI THASIDY I 3(2-2-5)

Food and Life Style

UNUIMHAZANAIAYTD99 IS IUTINUTE A1 TY TAUsIsukasngAnssun1TUIlNADIMNT
luglinasaquedanuaylulsemelng sud@ninaveensessiunsssnarenginssunisusiaaves
lng tendnuainazgivayginiueinisvesing MM9idonemMnsT Ny aNAAINEBINITVBITI9N Y
p1mImaden JayaUsenaunisiansaidentonnns waremnswayiidinfunisiudsuutasluge
Tamated anusszmin uazsnvaaindon

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 nasuazwalulaglnde 3(2-2-5)

Energy and Technology Around Us

A fiugruiundsnusazinalulaglnds furvemdsau wdsaulid wdsey
Fowds wdsnumaden meluladuaznsuslaandsnu nsuslnandanumeden aaunsainde
fuannelanieu anunsaifiedestundsnunasvalulad nseydndndnueseeidamsa meld
WEIUeEIRaIn NMswsLAMLNSaNd M UNISIURBILUA N

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 NOANTTUUY B 3(2-2-5)

Human Behavior

aufiAafunnfngsuuyss ludiudneg Wy uuAnisafunginssy Augiumis
Frnwveanginssuuaznalnninfangingsy nsflafduudyye and wararsiifeadesiunisiiad
n135U3 13813 ANdT wazatw wnldgginazauaaindueeg wgAnssunyeen1deny
woinssuUnd TuinTiesingingsudug Wemsussandldluiinused

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 FInuarauam 3(2-2-5)

Life and Health

%%Ll,azwqaﬂﬁmﬂmw mig]u,aLLaza%ﬁflLﬁ%uqmﬂ’m%auwiamhﬁ'ﬂ 39089019
Uszgndldanusuaziinug iensiianneanmiinedsdeiilos

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 vrmansluTinuszaiu 3(2-2-5)

Science in Everyday Life

UNUNNTDINIAERSHaTNALLLAEN1IMUTININ NBATN LaTYIUINITANINIAY
Ineenansvedanieszuuiiieatesiuiinussstu laun ddiTinuardunndon il wdanuuazlndh
nsdeanstnseuunen gadesinen Tanuazeania wazauilysig mdinermansuazinalulad

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 NWLAZNIT9NANEINTY 1(0-2-1)

Sports and Exercises

nsiEuin NMpenidelfioiEiasEaNsInnMNIsINTY LagN1SMAGeU
AUITONINN9NNY

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

fitness test.

252113 ARAFERTENSUIN AR 3(3-0-6)
Mathematics for Science
dlnuazarmsioiilesvasileidu eyusvesileitulaznisussand nassoyius Uiy
voslendunaznsuseynd
Limits and continuity of functions, derivative of functions and applications,

differentials, integral of functions and applications.

252114 wAaRSEd I UINeAEnS 3(3-0-6)

Calculus for Science

wadlanamUiiug seuuiidadedn aunisdeiudsay dusse seuu i AUNUS
don USusaestuLazmsUsTEnd

Techniques of integration, polar coordinate systems, parametric equations, lines,

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

255111 YAt 3(2-2-5)

Biostatistics

YauLunLkarUsElevivesat AN UINgIMEN AN LA TN ARATANTIILN
Lﬁlaﬁﬁmawqwﬁm’mm%ﬁu ﬂ’]iLLﬁ]ﬂLLRNﬂ’J’]@Jﬁ’H]SLﬁWU@Q(?]J’JLL‘Uié’j:iJ NISLANLAIVDIAIADH NS
USEUIUAILAEN TN UANLRAFIY NTAATIZRANULUTUTIU NITATIZVNANDELAZENANTUS N3
nadaulAndE@es

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 o 4(3-3-7)

Introductory Chemistry

lassasnseznau ms1sInuaraniRvesss Wussiadl Usunaansduiud veuds uia
YuNAALAITATAY duAALAll guvnamans saumansiadl liiliail laddunsduazanstaluana
\nffAannden ansuszneuvesswmEndnuaslanenuT edlgnamnsy uasialidades

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 \ARBUNIE 5(4-3-9)

Organic Chemistry

Tassadand@ioly n1si3ende mawSeuuaz§isewesansdunidussnneng q
laun dawau danu oalal welsuAnlalasasuey sasunlunalalau ueanegea Nuesa Biees nIAAS
UOTAN uazayius daftan Al Lalu a1susenouusinalslenin

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 AIASTIZIATIUSU 4(3-3-7)

Quantitative Chemical Analysis

FUSunsiaTest Aemsiesesilaetimin S8n1suenansiadl Wy nsate Samadas
1lasns @ undiAstuesesdloniaaiiieszd wu sanslledadddaauninsnlawmg
Tudlowss ezmeudnueugesudu  awalnsllaund wazlovinesvod-uuud aadn
Tasunlans il

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.



51

258100 U IRuagiauIN1Tn19Inen 1(1-0-2)

History and Development of Biology

Use ¥R nsfuny waeiamnn1smediine) dnivinenfifidedowedneuazveslan
unumuazaNNddyrestIneredinularAuduegueanyyd ANudUTUSIENINwTINeniu
WPIFMAATAIVIAN ¢ ATTLIVITUNITININNTTINGT

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 NONYAERS 3(2-3-5)

Botany

ANUVAINYANYLAYEUNTHITIUYRINY dug1uiner nedna wazaisinedosiunes
Wy

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

plant physiology.

258132 dnInen 3(2-3-5)
Zoology
Tswadauasnihiidalioudiou AnuvainvatguazauduRusn e Saunsvedns
Comparative structure and function, animal diversity and evolutionary

relationship among phyla.

258200 miﬁiamimmé"mqmﬁ'afmqﬂszmﬁLawww%ﬁmEn 1(0-2-1)
Communicative English for Specific Purposes in Biology
Andle-yanwdangulaefunisesnides nslddmdn dnnu wazguussleaiie

I UTEAIANIININITLAEINTNN19TIING

Listening and speaking English with emphasis on pronunciation, vocabulary,

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

258201 nsfeansnwdinguiensianeiddvnemedinen  1(0-2-1)
Communicative English for Academic Analysis in Biology
ANfa-nenSangulaeltunisasuag NMTATIER NMSAAIY WAZNITHARIAIY

Anuitu e Tnguszasdnaimnnsluaundainen
Listening and speaking English with emphasis on summarizing, analyzing,

interpreting, and expressing opinions for academic purposes applicable to biology.
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258202 nsdoasmmdinguiton1siiauesauneiinen 1(0-2-1)
Communicative English for Research Presentation in Biology
Anthiauenanunisdua’ vienasmidefiedestuaniinendummsnguld

9g138lUszANTAmN
Giving oral presentations on academic research related to biology with effective

delivery in English.

258212 PNV 4(4-0-8)

Cell Biology

asniidulasaduazdnusenovtentad lasadsazdnuseneuveusad
viauagnihiivensad  eefunuadinulumadiusailonuazgailen wadiannsdnuiead dondoa
waglaslulon msuvawaduazipginsvensad nsdeasseninagad nsaevessad

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 NANaUNIUIT Y 3(3-0-6)

Principles of Taxonomy 3

\naustlunsSuunvIavvesdallEin Yervuassrineddishensdamaaemy n1ses
Fo mssuunmnemyauasiiauints msldgudeyani@rimeluanalunisiaduunuaz i
PoyaangIInuInTg

Criteria for biological classification, international code of biological nomenclature,
phylogenetic classification, Molecular biology database for phylogeny construction.

258222 UURnseunsuiIsIu 1(0-3-1)

Laboratory in Taxonomy

afanasiidludnduundumnamy Bnsdaduuniivuazdnioondunaamy s
afauaznsldsuisudmiunsiinssivinvefivuazdnd nénanavesmsivuateineimansuay
Asifant Bnafuuazdnudetnafivuazdnd uazmsadugudeyavesineilviazdng

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 Manieing, 3(3-0-6)
Principle of Ecology
awduiusuesdalTintuAuadenluseMUAdTin sefuuszeng sefuuvy
szRusEULneAkazszaulan I7ineniseusng
Interactions between organisms and their environment at the individual,

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

258253 UuRnsiliaeInen 1(0-3-1)

Laboratory in Ecology

E%miﬁugmiuﬂmﬁu wagaszvivayan1eliiamiven Wy ansnavesdadenia
NEAN Lm‘jLLaz%amwﬁﬁwasiaﬂﬁasgiamaﬁaﬁ%%m ANMUVULLLTIUTEYINT MSHnsIuIY
Use91nT SULUUNTNSEEM msuisugutsiuismeluddiTinsiafertuuassnsintu A
vammansuaznUasuuatmuivesviavesddidin nsaneveandrmilusyuuing Jaden
nennkazdinmlussuuiinAsiassuuiaian NOANTINVOIEH LLazgiﬂMmamiﬁﬂwmafﬁmi
Anneideyaiiienuilasiaiisosdinufivuasdn flunisinumeany

Basic methods for investigate and analyze ecological data; influent of the
physical and biolosgical 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 a3ineily 4(4-0-8)
General Physiology
A3Tmefiug e Tineseduead nags1sena wagnalnnsmuauludnifisdugs
Basic physiology with emphasis on cell physiology, homeostasis, and control

mechanisms in animals and vascular plants.

258321 AITINY1VOINY 3(2-3-5)

Plant Physiology

Tnssadrauazminiivedasadnesieg lufts  aruduiusveniuasiiy
ﬁmmmiﬁ% NMTALATIZYLES NTades nsmgladalas nsSyuasiauIueIne

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

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

'
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Hytuiaziviviondes N1sdnduunANdNTUSIEnINNNGY TInNTTInuaL
Fauns Weafudnvaedde fufley dunsumawiquazimuesdwililfviminiiduiug wadi
mihiiaaeadduiug arwddymaassgiavesiiviiegie

Non-vascular and vascular plants, an interaction for evolution, life cycles, habits,
habitats, growth and development of vegetative and reproductive parts, and their economic

importance.

258323 NYINAFNENSURINY 3(2-3-5)

Plant Anatomy

waad izUUL‘lﬁj@L% Taseasraneluveeiiv %'GJ,JU’]ﬂ’]iLLazmiLﬂaﬂuLLUaﬂﬁJ@ﬂLﬁaLéaﬁlu
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Cells, tissues, internal structure of plant, evolution and ontogeny of vascular
plants.

258324 DUNTUITIUVDINY 3(2-3-5)
Plant Taxonomy
MaNMIUAYTTUUNMSTATUAIIAYY] NMsimusdie MsnTIadeuULnanyaiiY
dnwazlsvinsduaziufieguesiugliinenlutsmelne uazanudiudmadimuninisvesity
Principles of plant classification, nomenclature and identification, characteristics

of family and habitats of flowering plants in Thailand, phylogeny of plants.

258325 LS 3(2-3-5)

Palynology

duguInen Msiinavesusayazalas anvazvataressyvseaUasluiivngy
P99 NIHAUNAT NTIBNVDIALDBAUTURATNTUNAWS N13dnTuunvIavyvesiulaglidnuazves
GELLNER

Reproduction and morphology of pollen grains and spores, pollination and
fertilization, pollen characteristics for plant classification.
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258326 GRRIERITL 3(2-3-5)

Plant Hormones

gosluniiisadostufiv dnvazmanivessesluueondy Juweisadu lelnladu ov’
du warduslwes n1sUssyndldnienisinuns

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

purposes.

258327 NSLASYLAULAUDINY 3(2-3-5)

Plant Growth

nsrUINNTSene 9 lunmsasivlavestio Jadesne q AAedesiunisadyiula
asmuAuMsIsAUle Bvswavesdwanden waynsnouauevesivluzULUUe

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

growth regulators and effects of environment on plant growth.

258331 AN VOER 3(2-3-5)

Animal Physiology

nalnnuassIvevessEuLe ez 9 vesdnd nszuIuNsgeneIs NsuaniUasy
e nsnyulswden Msiuaie seuulssam nsviureand e seuudenl$vieuazszuy

[V

=}
dunug

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

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

258332 Fevesrenlive 3(2-3-5)

Endocrinology

wEnnsiuguReafumseengrsvessesluy Ussianvessesluy uvasdaasie
Simimed adevideatuanithmany nalnnsesngudiasnsmuay melinakazaisinenvesdenlivie
nanlusnene sadaurasasesesiuuinngn

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 NOANTINVDITH 3(2-3-5)

Animal Behavior

nalnn1shanIngAnIsuuasNITUTUNgANTINUBIERT N1591N9UTeIsTULUIEEM
gosluu Wawn15dnd Wugnssu dunaine) wardinuinsveanginssy Uduiusniamginssuvosd
ludsgansiiedniuuas seninanguusevng

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

within and between populations.

258334 AUNITUITIUTN 3(2-3-5)

Animal Taxonomy

vdneynsuis1u dnwawinluuazdnuazianzyesdniluliidusing 4 nsdiuun
yanevyidn maszydednd ndnannaieatuniaiedodn

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

Nomenclature.

258335 Usaninewily 3(2-3-5)

General Parasitology

wé’mﬁugmﬁmﬂiﬁm‘iwm ilavesusAninulurunazdnd IMiveuagiiauinisves
Usdn anuduiusszninalsaniudgnends wagisnislunismunu wadalunisiiviede n1s3dade
N1SATINEADU uazNISLAUSNIFog 19 woIUTan

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 QilFansdnd 3(2-3-5)

Zoogeography

NANNNINNAAEATERNT JUKUUNIINTEANY SunsAseNvaIiugnssulasiiammely
nsiinaladlvil nouaunavealad Tiwuinsvesdiandniuazglimansdnivadlan

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 dnidinszgndunda 3(2-3-5)
Vertebrate Zoology
dougiiner Mmelnamans seuvedyizvesdnilinsegndunads aynsaisu Timuinis
Morphology, anatomy, organ system of chordates and vertebrates, taxonomy and

evolution.

258338 dnilifinszandunds 3(2-3-5)

Invertebrate Zoology

fouguImMen @351 G0rngT aunINIsIY warANNFURUEIIInUINTTYedn Il
nazgndunds dausidnisadifen auflendnifiunuddiadish

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

258342 anugMmans 3(3-0-6)

Principle of Genetics

Tnanswadnisuuagasuuululadauasluleda nann1saenanRuINIsUAIUNUB Y
LABLATNIAYENEVBINYLUULAS NTENEVoANUGNITULaNT AT NugransdUIuu
WUFANANTURINYWELATNITIATIZANARNT NugmansUseyng Iaseasnevadluniagansnugnssy
N1591809a15MWUgN L NMFvIuretduuazlasiuley n1snaneiug n1smuANNIIYIuTesdy

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 Uuinisiugmans 1(0-3-1)

Laboratory in Genetics

UfuRn1snsudradlilndawazluleda n1sa1enananuaenIuiugnIsuvedelldin
eutnazilu nsvegeuladauads Aunauaznisasrsununduuulasiuley Msdesziiugusyin

v a < a a aa a aa

NSANARALDULDWALNITHENVUIARALDULB LAEITLARDLAN AT NS DA

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 FIwuIng 3(3-0-6)

Evolution

WWIAANIITAININIT YANFIUVDINTAMIIAILINTG WluiFtveTIL TIWUINTT
uina nalnnsindsdPinelelmitazarumainvats duliiiannnsuagtiana Fannisgania
wagiugmansuseyIng

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

population genetics.

258345 Wugenansveuead 3(2-3-5)

Cytogenetics

Tassadamtii uasngdnssuvedasliladuiginawaduazileda nsAnwa3lelnd
yosiy 0 uay uywd Madsuuadasiaieuassundeslulauiiuadeilulnd wagifaunisves
Asiidin wadadesiu uay wadensduanalunsinuiugmansvessad

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 WugFNansUa Nyl 3(2-3-5)

Human Genetics

mMsthevendnuazaiugnssy Tassaia mihiuesnginssuvesdunaylasiule
Tusnywd dadeiiinadensiudsunyasdnuasmaiiugnssy Wusnssuuemeids unumvssiugeansly
ATUNITWNNG @15 TUUATIIAN VBN YE

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 WugAansUsyyns 3(2-3-5)

Population Genetics

mMsAnweufuldsmaiugnsslulsznng mawasuulasnuiveduuayalulnd
filugnaieiianmsiasliimadansluanaiviuaiouaznszuaunsmeadinmans delmdlans
\AnaUadln

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 ftugmansseiulinanaifosu 3(2-3-5)
Introductory Molecular Genetics
Tassaiauagniifivesansitugnasy saiugnssy nalnseduwaduarsedulanana
Aefunsiiudiemeiibue miLLamaaﬂLLazﬂ’]iﬂ’m@mmiﬁwmmmﬁu
Structure and function of genetic material, genetic code, cellular and molecular

mechanism underlying DNA replication, gene expression and regulation.

258351 aifinAuardunadeudn 3(2-3-5)

Ecological Literacy and Environmental Education

laszuuinauuuesds teldanuimainemansimudenuyudesdadu
giammi{]igm?ﬁl,nmﬁ@mLLazmmiﬂ/mﬁnﬂ%wm Lﬁ@ﬁ%ﬂﬂﬂizujumiﬁﬂui LarRaNIsUNINISANW 7
LﬁaaﬁU@mﬁﬂmaﬁﬁiiuﬁﬂa LLasuwmmawqwsﬂmwuﬁnﬂ

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 learning processes and education activities toward
appreciation of nature and human role in the ecosystem.
258352 Wrinevodnd 3(2-3-5)

Animal Ecology

Ufduiusvesdnifuiadeniinnuasnienin wganssu Inide wazguhuuved
N13NTEIENUTUDIFNT

Interrelationships between animals and biotic and physical environments,

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

¢ a ada a

Ufduiussenineuywd 3edin uazsssumiludandouvesguvuiios sUuUULAY
msdsuuaudsiinaidmalfinszuuinmios nsnszaeiuazauynyuvesdsiTinlussuuing
diee n1sdreneandsuluszuuinaiios nsdanisuariaiesfiduiusiudymuazuuimandly
dawndenlugumuiiies

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 UnMineaniou 3(2-3-5)

Tropical Ecology

UfduiusseniaddlTinuassssumalussuuinmendou Jadeneneniniazdinm
Tnrimendsdenaliinszuuinmandou laswaduarving sueuduiuslussuuinamandou
AMUAINVABYRITILUTAL A AN TAIEN9TIN N USEUUTALYR SO U mwﬁ’%ﬁmmaugfﬂﬁ
ATNRANIAILN T ININ LLazmiﬂizqﬂﬁﬂ’gmivmﬁnﬂ%mEJWLSUG]%EJu Lﬁaﬁuﬂdizuuﬁmﬂﬁﬁaﬂmu

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 Unrne1Useyng 3(2-3-5)

Population Ecology

(?hLL‘Uiﬁugmm‘%’uamﬂmﬁﬂwmmawixmﬂi Tunassutenativszanns nsiiiuty
vesUsznsTinusar liufummamunuy n13AIUANUTEIINT tAssasengveslssvns Life history
Uiduiusiaznmenisuiaugiszrialszannssnsiiniu nsdanisuagniseusndussunsesedeiy
WAlAN15EN5IAaENTUTEIUTIUUTEVINT

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 YYINNVDINANY 3(2-3-5)

Pollution Biology

SnunirvroaTiuNIN I IMALAENIAY agueansiintaymuaiyly
dawnden mstesiuazuilelymuadiv mssyindaninundon

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

pollutions, protection and conservation of natural environments.

258361 UitRnsuaznisliiaTesiionadrinen 2(1-3-3)

Practice and Instrumentation in Biology

UfTRnsdwsunslfiadesiiefiugumedaine lunsdiens Ta mawdouansiad
wannsuaysnslindoanssmididanseu mailnvinuzdmiuldieseslomearunlnslnlames 1wu
dan1lilaan-3ddaauninslilawes lasuilansnil uae nannisvihuvesdiasng 4 luresufjdfinig
NNTTINY LTU m%aflum’“jmﬁ’mLLiwﬁ@usjﬂaN ﬁﬂaam%a wsesilianusiule \udu anudasade
TuresUfuRns 93es3sun1slddninaaes

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 WMATANINTTINEN 3(2-3-5)
Biological Techniques
a a a o ¢ ¢ & oA« A A o s
wiataeng 9 119T37Ine1 Msvialanans waa Ledeisuaziloodnt n195IUTM
LAzl AUSNBIR0819M19TINe
Biological techniques; cells, plant and animal tissue permanent slide preparation,

specimen collection and preservation of biological samples.

258363 NSIANNLAZENEATNNININYIFNERNT 3(1-4-4)

Scientific Illustration

Lwﬂﬁﬂiﬁugmmmmmwmfmmmam% guN3aIN1510NMN Fupeun1sINAIW MINA
ANABLEU NITIANNLAAITNBULNNNETNALAZTUTIUNVDINY F0T WAZNNEITUIIR nATiaay
MANNITANEAMN fIEndeanssaml naesdnea n1sldlusunsuneuiameitiglunisdnnisguan M3
Yaue NN lUTI8IUNIIBING

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 NTAATIETRLAN NIV ING WBEDA 3(2-3-5)

Statistical Data Analysis in Biology

Uszmnsuazngusiiegelunisaii miﬁy’qauuagm N59UNU FNTINUHUNINARD
NNSHeNITIATIEINeERAvINEaN Nswlananeada uazn1sutauedeyaidenndyingttusy
ATNAZUN LT

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

statistical analysis, data interpretation and presentation in biological researches.

258365 wialulagyannieeau 3(2-3-5)

Introductory Biotechnology

as 4' a o« a o & & s ¥ o a a o

wWAlLLAETININNDNITHENNY NISHARSRT N1TLNNZLEewas aunLila N1SERTATY
wazadanuniiauiu Funaien1siinnasunaunuwasUdndanindeu inalulagnimingdunie
walulag¥inmmandl nsuennananieyinliiasnandaueiusans

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 NSRBI 3(2-3-5)
Plant Tissue Culture
a aal & & A ! ! - v ¢ v
wiatiauazIsn1slun1swiztas s iieldoanndiusis 9 veesiy n1slgduselesinieniy
nsUFuU TGy nsveeuging Tsafiy wagnien1sunmeg
Techniques in plant tissue culture, application of tissue culture for crop

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

258369 I TINTUAZUTINTTY 1(0-3-1)
Integrated Biology and Inovation
msysanmsuazidenlesesirnuimediinenfumansanundu o MAeades thlugnns
UURase msadauinnssy msiaudegenasdnu iinusslevdsdoyuyy deey
Integration of biology and related knowledge lead to practical innovation and

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

Economic Botany

nsAnwRglazaNduiussznIlassassivkaz s iUy sufsenuanlaludiu
Tnssasrauagmiinfivesiin n1sdede Auidia msdh wasnsUsugaiuguesiiavsAvlurne eyl
awian dmsuliiduemns wiesdiu dme endnwilsa wazlifaunennen

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 e wesivayulng 3(2-3-5)

Biology of Medicinal plant

NEINAANSUAE JaNIIALAN vzva e ivaulng dugIuinguasngnyeunIIsy
vosivayulng #uing seduszneumaaiiluivayulng ldunasusenauugugll ansuseneunfegd
LLazﬂizmumi%’Jﬁ'ﬂLm’wﬁmiﬂizﬂaunaagﬁ milﬁ‘uLﬁ‘mLLazmiﬁumﬂﬁuﬁﬁ%aQﬁLWi nildayan
futuazdnsosivosiivayulng

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 Finendaeldl 3(2-3-5)

Orchid Biology

Frmervoandaell mansdiss msuunanauassiiandieliiidnfny msveeus
néelslsneiBnssngg maUgnndaeliidanisiiilennsdsesn

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
Tiwunsvesiivd dugive) neIiniamans eunsuIsIy ANNFUTUSYeIRY

[%
[y

Wiussuuialuwas mseusnuuaznisldusylevdaniisiludaasugna
Evolution, morphology, anatomy, taxonomy of aquatic plants, environmental

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

Bryology

anwEnNFUFININeT NeIn1A kagaunsuiswvasivliiviod i 1y ued
A1edlisn uar sesuisn Madhsedinluumasiioguuusngg uaznsnszane msdsauaziiuiegis
wsesiiouazmadalunisszyviia maiuinu umumdessuuinauaznsliusslovideayud

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 JnEinen 3(2-3-5)
Ornithology

[

e Trine way ATmuin1svesun tagnisdndnununlulszmalng anudfyy
YOINIFANWIUN UAIAAUIL
Biology, ecology and evolution of birds, classification of bird in Thailand and

importance of bird watching.

258432 demen 3(2-3-5)

Malacology

oyns1isIU UWnasiiegendy nsdusiug maasyiuln meime a35inen ACCRIEEIE It
ANNAIAYNINITUNNY BATVILATEFAIVDIERTTNINTDE

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

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

258433 FYINYIVDILNA 3(2-3-5)

Insect Biology

I MATOUNTUITIUVBIUNAY NOANTITUVRIMNAY WIAINeIToUIa ulasday
msmuauuuasiidulng anuduiusvesuuasiuiiy &7 wyvduardaunadey

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 AR NATYFND 3(2-3-5)

Economic Entomology

wasiifianuddgmaasegia nisldussloviannuuas wu wuasilvindadom
uuaaRule uAmaNATIATLLAIRSETINIR InviarnsmuaNuIasine ANy 19y wasdngile
wuaadnsdnd wuadlutnuiSeulazuiasnvzlse

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 QUEIGIREGN 3(2-3-5)

Apiculture

a a d’{ a a 1 a a dy a s a a ¥

YIINYIVBING VIPUANANT WAZULIFINEIVBING NYINAAIFAT FITINE 1A9A5
demy Anguazlsnves n1saneisy nandue Mdanisuagiiteisesdaglufesiunsdei

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 danasugha 3(2-3-5)
Economic Animals

LY [y

o w va [ & [ [y s s a o
AINAAEY Y3870ANUTUNT NITIWIZLRYE NFIRNNT ﬂ’]iﬂiUﬂE\‘iWUﬁqﬁﬁ’JLﬁ‘Hﬁﬂ‘ﬂﬂ
drryvedlng
History and importance of animals, culture, management and genetic

improvement of economic animals in Thailand.

258441 waluladflowe 3(2-3-5)

DNA Technology

a dy v a a & = 1 a a

WATANUFINIRUFIAINTTY AduenIvEwaznIsAauEY mﬁmaauiugmﬂam N9
duUsnamduelumeuizengnld nslesiziasuiiedlelng nsinsieitoyaniadaansau
wieloedu wazgnisthlulduselovd

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.



66

258442 iseavneidslianauaynnsussynd 3(3-0-6)

Molecular Markers and Applications

Sunveaguaslon vdnmsveardesneidduana edomnelusiu infemsnefidy
ofli35lausladu BiTes uaziSmariuinealolns nisUszgndlunisviunuiidlug nisdaden
TneldiaTomue Msfnu3Tamnns nmsinseiseanng wagn1sTdlududiivenmand

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 FAvendaadeuuazniseyinyg 3(2-3-5)
Environmental and Conservation Biology
Fvevesduindeunarsruuing Jadeiinansenuseduinden wazany

vanvaneYesdidin medanismineinsesadiiu wazniseuing
Environmental biology and ecosystem, environmental impacts, global

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

258452 %aﬁmaﬂﬁuﬁﬂimfﬁ 3(2-3-5)

Wetland B|ology

mmwmmmwumwm miﬁmﬁmmﬂwu‘mum anmuandeufiizitos Lﬁnu N9
mMenn maad FdTinvundn W%LLauammﬁumﬂmu iwmuﬂwmﬂaadmmau wh ey
mmamwuﬁmaqmmaﬂuwwwm miLUafJuLLUmLLau’nwmmi‘umwuwzmuﬂu@mm Uagluuay
2UIAA iwmmmmﬂmmmwuwmmﬂuuuwﬂLLa YUULATEFND

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 nsmuANAnivLardnilnedads 3(2-3-5)

Biological Control

nauiuarisnsmuandngiviazdnilediis Angsssunantunldlunmsauau
l8®338 AnuduiusuasnansenuranIsmIuel Inedvisnessuuinatasnisihivldusslon

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 mswmL?TsmﬁaL?J'aﬁszjl,ﬁaﬂﬁwﬁmmqaagﬁ 3(2-3-5)

Plant Tissue Culture for Secondary Metabolite Production

Jrdadurnion: 258366 Msimzdsiaidoiy

wada funounayBnanzisaiedediy aaorisnsfiieuies ilensudnansyie
pilnTvayulng ﬂﬁeﬁﬁma&iaﬂ'ﬁmﬁmmina&Jgﬁiuamwﬂaam%a MsUSulsuasiasEAvE W
mimamaﬂmaagﬁiuamwﬂaam%a

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 nstmirlhaamsnangluiindesiu 3(2-3-5)

Introduction to Induced Mutagenesis in Plants

Jrifafiuniew: 258366 mamsdsuileidei

Ussavuazasvesdenenisnaly wénns wadlawarRmsidesfurenistniilfian
nsnangluity JadeiinasonisimilliiAansnats msdadeniudnats naenaunIngivaeunis
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 fugimnssuimdesdu 3(2-3-5)

Introduction to Plant Genetic Eengineering

Aentadunou: 258366 Maiwzasaiadod

wdnms wadiauaziinmadesiuresnisdausiugnssylufio Bnsasene nsde
udwnedngiio madndendeidefivillitunismiu mansmasunisunsnegluiluy nsuansoan
yosButhmngluduiiviilasunisaiedu uay meUszend

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 Fransanmaiug 3(2-3-5)

Basic Bioinformatics

ndnnsfiuguesiiasaume grudeyavedyine madududeyaddufidue ens
e waz WUshuang udeyasuimstu nsiieuisudiuidueaziusiu Aduelulasueisduas
MTATIEVINISUARIEBNYRIEY N1sviunelassasnvaslusiu NsUseendldnieiiu
I TAUNA

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 Wvatagiumayine) 3(2-3-5)

Current Topics in Biology

AATIkarIsainaITeluintesieg audrinerlutagiu

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

Seminar

nswisLAeuazNaruMATINsiien1siiaus Tniauerauuaziansainanug
AUAIILAZNITITENNTTINEN

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

a

258492 einusTzauUSeyInT 6 Wi
Undergraduate Thesis
N3ANYIALATIDATENIDITUMILNANNITNININEIAERIAUAUNTAYRILER N TANS

AUATS STV A nTsunaTudmumAneiinug wdoufiiausuasdsanuidelugidu

NIDUNANITY
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 anfafn) 6 N8N

Co-operative Education

nsEnUiAnumelumbenumasgvseensy viiesusswelaglasuniy
Lﬁu%a‘U‘\ﬂﬂMﬁqaﬂﬁﬂﬁﬁl

Practicing in the governmental or private organization or in the foreign country
under the permission from the university.

258497 A150USUNIDNNINUIUFIIUSZNA 6 NUIWAR
International Academic or Professional Training
NSENBUSUNS DR NI ULURIUTENARIUTINGI IS D9 UMN DD

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

261103 Nandidosdu 4(3-3-7)

Introductory Physics

adnean{ldluiand ngnisedeud wseltudas muuasndsau lumufilagnisvy
nsirdeuikuuvyy audAvesaans namansveslva Usingnisainduuasiaeea wedly launind
wiwdnlatih 2saslaiindessu fandeelm

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 90T Angwhly 4(3-3-7)

General Microbiology
Tassaauayvihiivesvadeduni 01T MaaSyuarnsduiug wunuedty Bnsauaudunid
sdemanemy uazstugmans enuddiyvesgdun3dlusnueims gramnssy Aannden nsunng
LAZASIT0NGY

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

industry, environment, medicine and public health.
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411221 Al 4(3-3-7)

Biochemistry

Anwauaudinazlasiasnvewastiluanasii 4 dulawn mslulainse die
nsnexiily 1Ushu nIntheddn nalnnisisesufiseuazvaumansvotoulel sasluunas Insuins
WSWUAANT NITUAAIDBNUALNITAIUANGNBULNIINUTNTTU NITAIUANNTEUIUNTUNUNUDETY
Melusenie Fneluna Frasauna alalvsalal kagn1TATenadsing. nsnedaey
Aslulansn nsvegeudiin nisvageunsnesiilutaslusiu saumansvotaulsyd n1svagaunsa
1ddn wazmeliana¥vineluanag

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, amonoacid and protein tests, enzyme kinetics, nucleic acid test and molecular

biology techniques.

1) sedvszauladiadnen dwmsulifandngasuSyginsuuuinmtiimedvinis
ANUINYIANAATTININ

257541 WIPNEARSTINNTIYTUINTT 3(2-3-5)

Integrative Biological Science

13

MLATILVNITYTUINITVOIAWTIN WY d017) aun3

a uszavluanaluaudslanvas
ﬁd

Q‘NQ

1
13139, ImaLuumiusmﬂmwaﬂmaaswLLa YL UUDIA b

=S @0\

INIBNSNanoTIINe ULiaine)
FTUINTUASANURAINTATE

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
emphasize on the integration of structure and function of organisms that influences biology,

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

Y

Advanced Cell and Molecular Biology

AwiisEniiefuseiudAnuesirinenszauliana ysannsndnnisveslaseaing
waznihfiveswaduuiiugiuresnalnssduluanas iWulssifumsaiuaunisuansoonvesdu Flufied
NIAUANININTVRNYad MsduaTzkazn1saarglusiu nalnnisvudineluad

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 wAtATaTuEInemansgInm 3(2-3-5)
Current Techniques in Biological Sciences
wiatiatagiuilaluauidenamuingimansyinin

Current research techniques in the field of biological sciences.

257544 WUUeATUvesAETInuarnsAUAN 3(2-3-5)

Metabolism of Organisms and Control

NSPUIUNTATIMATAALUNTULANG TEUUNSIUTININ AINTINVINITAIVANLAZNT
MOUALDIYDINTEUIUNSILLNUDATV0 1A EITInAodn L Inde

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

adaptation, and control of metabolism to environment in organisms.

2) sgInsziuvtiudinfne drusuliianangnsusyynsuuuimmtimedvinig
dnvamalulagyinin

275511 wAlulagdnn 3(2-3-5)

Biotechnology

vannsmamalulad@inin Jsusznoufeunngnisaimaaiiuasiineiiie doeiu
A9iTin wialiauaznsufoafmnzaudensiaaetuiesdalidin TamansiaLInsEUNIHas
wanSusindaaAtnmdaduiiadlaludegnamnss

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 Iegnmanitinmlnanadugs 3(2-3-5)

Advanced Molecular Bioscience

lassadauaznthiivesoosuniuadingg meluwadluszduluana wunuedduveusad
MsAnfietu nsdeuusuiiwe n1sinsreudiudu n1sdeasseniuvaduazany  duwusues
AR UANNWINReY karnsUssendldmalulagnieinuead

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 \3esonmemaluladdinm 3(2-3-5)

Instrumentation in Biotechnology

mwd vdnms el MAeadestuiatesiiensnumaliladiinm  mslduazans
thyssnwieieslefiddymanaluladdinmenugnanmvngsy fvwazdn s

Knowledge, principles and theories related to biotechnology instrument, usage and
maintenance of essential biotechnological instruments of industrial, plant and animal

biotechnology.

275575 AMulaonfeLaztanInuanIamalulagsInIw 3(2-3-5)

Biosafety and Regulation in Biotechnology

Auddey n1suseifiumnulaendereiwdnsaginianaluladtininuazdidie
ARLUAITUENTTN 03ANTUAZNININ5 U0 UATIEINNITAALUAITUENITU NOUNIY TanIvun uay
SunsefiAnanmsdaudamiefnudsiugnssy meiamsnasgIunsUTemansarinaluladdanm

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.
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Auilagaulinuanzing2989

258101 Fnendowdu 3(3-0-6)

Introductory Biology

AuandAvesddlidin szifouiBmainermans a1siadvesdsddin lassainas
unUeATuveuad Wugmans lassainazuihilvesiiy lassaiauagninivesdnd nalnnisidn
Wauns anuvainuatevesdiidin UjduiuduesdeltinuasAunnden waengingsu

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 UAURN5YIINEN 1(0-3-2)

Laboratory in Biology

AaNnuUaenduluresufUsinis naesganssal lwaduazeasuniuad N1LUwgad N3
feveadnuuziuInIsy AuraInuateresasiidin (Helediy Tassadauaznisiinuuesi
lassadalaznsiauvesdnd duaine)

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 FIINY1VRINY 3(2-3-5)
Plant Biology
anuvaavaneueity Tassaine vihd dnwaenisdugiu Myiniauay a3Tine1vesity
Plant diversity, structures and functions, morphology, anatomy and physiology of

plants

258211 waduAE I sEAUlIEaNg 3(3-0-6)
Cell and Molecular Biology
Tassaduszduluanauazminivesesiunuadmeluwad fdinsveasad svuunis
N9 LAEANNEUNUS VoTadlasensLalaa
Molecular structure of cells, organelle function, cell cycle and control of cell

cycle, mechanism of cellular function, interaction of cell organelles.
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258261 Wugenan vl 2(2-0-6)

General Genetics

ﬁﬂw’mé’ﬂmiﬁugmmmﬁuqmam% NSANYNOAGN WAL HUTNTTUA NN VBAUUAR E15
WUFNTIN NMFAATRINUGUTEIR NMIAUANNITLEAIRNURIEY Tuntu TIMUINITNIRUGNTTUYRN
AadiTin

Basic concepts of heredity, pattern of inheritance, genetic material, the

mechanism of gene action, change in genetic material, genetic variation and evolution.

258251 UNAINE 3(2-3-5)
Ecology
U v 6 q' aaa U q' ¥ [ 1 1% 1 % Q‘ aaa U
AMuduiusuesdliTInAvasnaenluseiuae o launseavasdiann ssaudsering
TTAURIALAWNTIR Lazsziulanvosdelltin
Interactions between organisms and their environment at the individual,

population, community and ecosystem levels of organization.

258341 WugenanskazITauinig 3(2-3-5)

Genetics and Evolution

fuguvesiugmaninistenesdnunsiugnasy Mevhauvesdu flu Tassadsves
lasunfusaslaslulay anuuUsusludnuaugiugnssy Wugeansves Ussnnswasdmuinisves
AedlTin

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

of heredity, fundamental concepts in population genetics and evolution.



75

3.2 Y9 dNa ALNNLATANAIVEIBIRTSE
3.2.1 919139{3URAYAUNANGNT * nanumadnins nsAuaii 336 viemsusieins seylumanuan

AsEAERU
o - o s Viidnsa (vu/dUaiA
i e - umana P A §1913%1 mmmiﬂj o Useina n1sAnen n13fAnw1)
: N193YINTS AR ndaiu ” »
(W.fA.) wangns | wangns
Uagtu | USuuss

1 eaEudng neuduns et Usa.  @vinen LN BURRA ne 2550 8 10
MAns1Ase | e flugenans UNTINY RN EATANERNS e 2537
My, R UAINYITUNYATANENS ne 2533

2 weinddng v 819138 wma. [3nen unIngaendeslng e 2558 8 10
M. [@nen L INed T ding ne 2554
MU, @Vinen LU Ined T ding ne 2551

3 fsusdnual Bunsega 819138 ma.  wwidesdnith UNTINY TN EATANERNS e 2557 8 10
M. [@nen LU Ined T ding ne 2543
WU, TN UNINYI1BULIAIT ne 2538
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001272
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1.5 ngadywanundley (Geaubiduniaein)
T 1 vdaeia lnedeanainsedvdelull

001250 noaw 1(0-2-1)
001251 Ny 1(0-2-1)
001252  uSMmIne 1(0-2-1)
001253  ANTTULLIIIMNE 1(0-2-1)
001254 et 1(0-2-1)
001255 @ane 1(0-2-1)
001256 mznie 1(0-2-1)
001257  unuInNIs 1(0-2-1)
001258 wevivea 1(0-2-1)
001259  nuila 1(0-2-1)
001260 niUauila 1(0-2-1)
001261 udLNAUDA 1(0-2-1)
001262  wuadiugu 1(0-2-1)
001263  tlnuea 1(0-2-1)
001264 7paladuea 1(0-2-1)
001265 AaugnisiagUasium 1(0-2-1)

1.5 ngadgwanundly (Jeruliduniaein)
WU 1 ndein

001281 AWILaEA1SERNANAINIE 1(0-2-1)

Aasedvnanlunguiv
wausfoeeniudeuiu
18371 001281
fuuaznseanidenie 1u
s daduiildiuniiein

2. v ante uaulidesnda 94 winedia
2.1 Fvaugiu 39U 43 wilefia

2. nandante uaulidesndn 94 wineia
2.1 Fywny Quriugu) 319U 33 wiaehn

251100  USwayrinenenans 1(1-0-2) 258100 Uszifuagimunnsnediinen11-0-2) | -Uiudeiniitugiuduin
252111 pdiarnandidoadu 4(4-0-8) wnu ilelsinssiu uae.1
252112 uPaRdd 4(4-0-8) “Wavudeuaziavsiasein
255111  ¥adh 3(3-0-6) wazdsudesunesneivn
256103 aildosdu 4(3-3-7) 252113 pdaransdamsuinermans  3(3-0-6) }Lﬂésusﬁaﬁmw Fodw rau
256121  AildunId 5(4-3-9) 252114 wpaedadwivivermans  3(3-0-6) | whefnuazAiedunesein
256254 \AIATIETIBUTI 4(3-3-7) AUNANGATANTIN
258122 wonwAIEAS 3(2-3-5) AlRAERTUTUUTS 2559
258132  @n1anen 3(2-3-5) 255111 @b 3(2-2-5) | -USuiAsumheRnain 3(3-
261103  WandiTesdu 4(3-3-7) 0-6) 1u 3(2-2-5) ua
fMesunesgivantiey

266201  qadvinegwialy 4(3-3-7) deldeglumnnivians
411221 Fupdl 4(3-3-7) } Ay

256103  inilidoedu 4(3-3-7) | -USumesuesedviantes

256121 afidunsd 5(4-3-9) | -ALAY

256254 LaATIEATIUTIN 4(3-3-7) | -Audu

258122  wonueans 3(2-3-5) | -AaLdu

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

261103  Wandidesdy 4(3-3-7) | -ALAY
251100  USwgrinerenans 1(1-0-2) 258100  Usyifuasiannnsvedainet 11-0-2) | +Wasudeiw wusiain

Philosophy of Science History and development of biology wanildsumesunesein

ANOSUIETIBIT ADB UL Tl wilelimnzaui

UsgiRvesinermansiazUsugn Moy wag
WA WIMENmMEns saudausingnisal
VUarnISRLINT ANNENTLSTEIINg
INeIAIEnITaNUINge

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

Relationship among the branches of science

UszdR NM3AUNY wazWaIuINITTM
Finen dnTanendiidedewetiveuazvedlan
UNUIMLAEANEAYIOITTINENRREIALLAZ AN
Wuegvouywd anuduiussewindyineiu
INYIFNANTAIVIAN 9] AITUIUITAUNTINEN
IrInen

History, Discovery and Development of
Biology, Famous biologist of Thailand and of the

AV TIINEN
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252111  AdadansiUody 4(4-0-8)
Introductory Mathematics
AN85U18 IV

alauavenuseiilesvesilaitu ourtus
vosileridunaznsUssynd naseyius Usiusves
HaidunarnmsUseynd wallan1smUsius aun1sid
ouusSufunils uuunendwdsle

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 upaRdd 4(4-0-8)
Calculus
AN UIYTIEIUN

syuuiitadeth aumsdeiudsiaty Uinuslings
WU Wunss szuu B eyiusten UiRusvanetu
waEMIUTEYNA AAULAYOUNTUVRITILIUATY BUNTH
AT oUNIUNELADS

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  pfliUoeRu 4(3-3-7)
Introductory Chemistry
AN UIYTIIV

Udunauansduius lnssasnsesnen Wizl
AT ML URVEI51A fauay veaunds vauvan
wazansavans weslulaunfindindl saumansiadl
nsn-wua lulihuedl wniilaedes wazalidundon
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 adiarnansdmsuineimans  3(3-0-6)
Mathematics for Science
ANa5UITIEIU

afnuazanusioidlesvosilaritu eyius
vosilaidunaznsussynd wasnseuius Uiwusves
anduwaznsuszend

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

applications

252114 upagdadmsuIng1mans 3(3-0-6)

Calculus for Science
AN83UITIEIV

wlANSMUSILS seuuiifinidedn
AUNTBIILUTIASH LUASY STUNU D euuStel
USusansdunazmstszgng

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

integrals and applications

256103 LafliUoanu 4(3-3-7)
Introductory Chemistry
AN UMV

laseasieernan A15195 9 wazauTRvs
519 Wusziadl USuraarsduius vouds uia
YOUNAILALAITALANY AR auVNaAIEnS
sauansiad ldiuall widuniduazanstiluana
wnildauanden ansUsznouvessinmvdnuaslans
NIUFTY wnilgnamingsy waznlidaades

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

(WRsusHER Fedn S
NANLAZAIZUIETIEIV
ANUNANGATANIIV
AlAANERTUTUUTE 2559

(WRsusHaR Fed S
NBANLAZAIDEUIYTIEIV
AIUVANGATANIIV
AlAAERTUTUUTS 2559

-USuAasuneseieiniy
wingmsanuIvIANUTUUTS
2560
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2.2 Jynawizauy hidesndn 51 wideda
2.2.1 3vdeau Wiesndn 39 wiaeia
205200  MsAeansmuSinguiite 1(0-2-1)
TagusvasAlane
Communicative English for Specific
Purposes
A5 UNIE T8I
dnvla-nanwdangulagiuunisesnides n1s
Tsdwn druou wazguuseleaitednqustasamg
AINTUALIVITN
Practice listening and speaking English
with emphasis on pronunciation,
vocabulary, expressions, and sentence structures
for academic and professional purposes
205201 MseansmuSingy 1(0-2-1)
Wio MIlereiddnns
Communicative English for Academic
Analysis
A5 UNIE T8I
Hnne-nan1wdangulagiuunisasuainy
ATIATIEN NSAAIIN LLa%ﬂ’ﬁLLﬁﬂ\Tﬂ’]’]ﬂJﬁmﬁu Lﬁlﬂ
TQUIEAIANIIVINTANAIVIVOIITEY
Practice listening and speaking English
with emphasis on summarizing, analyzing,
interpreting, and expressing opinions for academic
purposes applicable to student’ s educational
fields.
205202 miﬁaaﬁmmﬁqﬂqu
Wionsiauenay

1(0-2-1)

Communicative English for Research
Presentation
ANBBUNTIEIU

dniauenanunsaLA weeranuIted
Lﬁ&nmaﬂﬁuﬁﬁ“ﬂﬁ“ﬂ@ﬂaL%EJULUUﬂ’H‘:ﬂéJﬂm]WVLW
po19diuszdnsnn

Practice giving oral presentations on
academic research related to students’

educational fields with effective delivery in

English.

258201  VANOUNIHITIU 3(3-0-6)
258202  UfuRn1seUNIUITIU 1(0-3-1)
258212 F¥ing1vedas 4(4-0-8)
258252 vianilirinen 3(3-0-6)
258253 UUANsHnIAINg 1(0-3-1)
258302 a3sineily 4(4-0-8)

General Physiology

duniundngnsuiny1nsn1sdvinig

2.2 Jynanzane lidesndn 62 wiawdia
2.2.1 3vsau Lidesndn 50 viaehia
258200  MIARANITNIWIBING WD 1(0-2-1)

TrnUsvasAlanIEN 1T TIven

Communicative English for Specific
Purposes in Biology
ANOBUNET187Y

Anfle-yanrndingulasiduniseenides
nsléidm dwau warguusslenileinguszasd
NIBINTUBLIVITINNNTIING

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

academic and professional purposes in biology

258201 M1sAeaInwISingy 1(0-2-1)
o TAATEdRAvINMINIeTine
Communicative English for Academic
Analysis in Biology

FaBUI eI
Anfls-yanwdangulagidunisaguaiy

AMTUATIER N15AAIN LLﬁ%ﬂ?iLLﬁ@ﬂﬂ’J’]ﬂJaﬂLﬁu Lﬁa

Tgusrasanaivinsluannndvine)

Listening and speaking English with
emphasis on summarizing, analyzing,
interpreting, and expressing opinions for
academic purposes applicable to biology
258202 1(0-2-1)
Wion i aueNaNLINITTINen

MIAeEINWITINGY

Communicative English for Research
Presentation in Biology
Aasu1EI1e7

Anauenasunisauai viienauivy
ffertestuauinendunundinguldosnd
Uszansnmw

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

258221  MANBUNTHITIU 3(3-0-6)
258202  UfURn1sOUNTIIE U 1(0-3-1)
258212 FVINe1vouwad 4(4-0-8)
258252 M@ANIIAINYT 3(3-0-6)
258253 UfuAnsinAImen 1(0-3-1)
258302 a3sInenily 4(4-0-8)

General Physiology

Srurumbedndiy Wesan
finsusuiia 1 o3l
fim 258361 UfURMIHaZNNS
THasosionsdiiven Win
Tundngns
AWRsusTaduasiUdsuie
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AB3UIETIEIU

wdnmsugIuIaITIve el Boleaa
Fdna doyayradliivh UszguazvesBesu
msﬁwﬁmmsmwﬁawaa ﬂalﬂﬂ'ﬁ%’m?ﬂﬂﬁﬂﬂ’lw 3
doszyawan ansdeuasmsasudyaad'e
FEUUNANUTINN ﬂmﬂ?iaulmsumlﬁvaa

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 winviugAnans 3(3-0-6)

Principle of Genetics
A5 UIETIEIN

Tndnswaansuuswaawuululadauaslule

B MANNNINNLNBATUTNITUAINNY VRS
FUAALAZATATYIYVBINHLUUAG N1TD1YNDA
WugnssuueniiuAdea ugAansUTIIN g
ANER T
VYDINYWIUATNITIATIWINARANT NUTAIARTUTEYINS
1A598519909T UNkALENTNUGNITN NFTNA0IENT
WugnIsy Msvihnuvesduuaglasiuley nmsnane
W MIAIUANNTYINILVEIEY
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  UfuRMsiugeans 1(0-3-1)

258345  FTRIUINS 3(3-0-6)

ANoBUNET187Y
aSTimenituguiiduaisinenseiued

Amzs13ena waznalnnisniuasluda ifdiugs
Basic physiology with emphasis on cell

physiology, homeostasis, and control

mechanisms in animals and vascular plants

258342 wianugmans 3(3-0-6)

Principle of Genetics
FeBUI eI

Tndnswadnsuuswaduuululndauaslule

Fa MANNNTENENEATUTNITUAUNVBAUNUAALAY
NAYYIYVBINHLUULAR msmwamﬁuqﬂssmuaﬂ
Tupdva fugmanigalsuia fugmansuosyud
UAEMTAATIEANARNT TugAIARTUTYYINT
lasai1avesdlunkarasiugnIsuNsNasEns
MugNIsy Msvinuvesduuaglasiulen n1snane
Mg MIauANMIYINuYedy Telind

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

a wva o s

258343 UUANNTWUGAERS 1(0-3-1)
Laboratory in Genetics
UftRnsmsudagadluladauazluloda
ﬂﬂiﬂlﬂﬁl‘ﬂEJﬂﬁﬂ%szWQWUQﬂiimﬂaﬂgﬁﬁﬁaGl A
andu mmegeulatauais dunauaznisaing
wuiiBuuulaslulon Mynneifuguseid ns
naneiug MsatnAlduleuaznIsuenIUIARLSwelne
TBeadianinslnEda
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
258361 UftAnsuaznsliindesile

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

Ty

N19%IINeN

“UAsuarsvaivnay
ANBBUNYTIEIWN

“laruarsvaivnazusu
ANDSU8TIBINN

- UAsuaYsHERI
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258491  duuun 1(0-2-1)
Seminar
ANBBUNTIEIU
NTENLEUONAINULAZIANTUNAIIUNITAUAY
WAMTINENTIINEN
Practice on scientific presentation,
scientific writing skill, reference searching skill
and discussion of scientific papers especially in

biological science research

258492  Aneniinusszauligns 6 WwAn
Undergraduate Thesis
AaSUIEIIEIV

MSANYIAUAIUS B TERNANNEYlR AL
anveslidnnelanmsguavetoraise
'ﬁﬂ%ﬂﬁf}’] BaeNITUNIT

Undergraduate Thesis or research in
biology of students based on their interest

under supervision of advisor and committee

Practice and Instrumentation in Biology
Aa5uIe eI

UfiRmsdmsunsiiedesilefiugiums
F2amen Tumsdams 3a mawSeuasied wénms
warIsmsldndesqanssmididansou msilnvinue
dwildiedosdionaninsTnlawed wu
danliletan-3a0aaUnlnslilawe3 Tasuilan
3 wag vidnn1svineuvesiienn 4 Tuesujuainis
M987Inen 1y idesduidsaiousmiguinans §
ﬂa@ﬂl,%’f] Lﬂ%‘laaﬁqmmﬁﬂa L‘ﬂuﬁu meaamﬁs‘Lu
WoeUfufns ssusssumslidn ivaas

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
ABB UYL
mMsysanmsuagzidenlesesdnmims
TAnerAvmansavdu o Mdeades dilugns
UTRTe Msauinnssu msimusesenash
Aui Tidnusslevisayusu dau

258369 F1nenysannsuazuinnssy

Integration of biology and related
knowledge lead to practical innovation and
developing knowledge for social and

communities.

258491  duuun 1(0-2-1)
Seminar
AN UETIMIYN

maweudouagnanundvinmsiiionts
daue Iniausnanuuazinnsalnas umsauaii
WAZAITITENITIING

Preparation of academic media for
presentation, practice on scientific presentation,
reference searching skill and discussion of
scientific papers especially in biological science
research
258492 Avenfiwusszauligans 6 wiein

Undergraduate Thesis
ANosU18I1E7V

MIANIAUATIBAIE RO EMIUNANNNT
mMangmansauanuadnvesidnnelinsoua
ﬁuaqmmﬁéﬁﬁﬂmLLazﬂmmﬁLfJuQmU@m
Angniinug wiominiuausuardsnanuidelugiiay

Y3RUNANNITY

Aiwsnedulvl 2 ey
nausAnNTiAu 5183
WANIEAUABSIEIY 258344
UftAnisuaznsldiedesile
NTTINYT LAz 518397
258369 FVINgIyIUINITUAY
uinnIsu

AR v

- USumesunesieien

- USumasunesieien
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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  @unaAnYI 6 wuwhn | research article
258497 msilneusuiieinnulusng 6 wiwAn | 258496  audadn 6 wiefn
Uszne 258497 mswnesuswReRnuluae 6 wieie
Usewe - AYLFIY
Mg 518791 258496 Uay 258497 Fisuulien - ALY

g3t Ivnile

MEe, 518791 258496 Uay 258497 Hiseuiion
el Invile

266201  q@aTrIneWnly
411221 Fadl

§18119NMLIAINNUIY
(3 mnw)

2.2.2 Jyuden lLidesndn 12 wideia
Tnadonansednlunguledld dessluil

NAUNGNBAANS

258321 @35INE1VRINY 3(2-3-5)
258322 FUgIUINGIVRINY 3(2-3-5)
258323 MeAN1AAIERSUDINY 3(2-3-5)
258325 Yangnvesivayulng 3(2-3-5)
258421 pYNIUITIUTVDINY 3(2-3-5)
258422 ilenansiynssn 3(2-3-5)
258427 weuusloladveaiiy 3(2-3-5)

dniunangn susygynsuuuiantinni3gng

a ¥ IR 1 ] a

Junawizeru lLidewndt 74 wideda
2.2.1 ydedu Lideendn 50 wuennin
2.2.2 Jyuden ludesndn 12 wiqefin

Tnadonanaedvitunguladld dsmeluil

NAUNYNWAARNS

258321 #35IMe1voLHY 3(2-3-5)
258322 FugnuInenvesiiy 3(2-3-5)
258323 MeANAAIARSUDINY 3(2-3-5)
258422 Finenvesiivayulng 3(2-3-5)
258324 pUNIUITIUVDINY 3(2-3-5)

258421 NONWANANTLATEFNY 3(2-3-5)
Economic Botany
AND5 LTIV
ASANYIRBLAEANFUNUS ST WINg
Tassasefivwazmaihllg sufemnudilaludu
Tassasauazmiifivesity Msnede aumiin nMsAn
wazmsUFuUsiusuesinmgialurriiay
awan dwiuliiduens wlesiiu dme endnw
15a waglifaunenveou
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

Lﬁmwﬁﬂqmuwﬁwmﬁwma
N5 desEvIfAe @1
IeEEnsTINNLaYEIU
waluladFnmitesesiu
fanfazAnunelusziv
Tadindne Seddndeaou
AT IaN A iLaInUnR
62 mheAndu 74 wieie
-ASLAN

-ASLAN

-ASLAN

(WAsausTEiv
(WAbausEiv
Ups1eiw 258422 HilArans
WAy 258427
lenusleladuasity @anan

~
WYNTIEU

FaleN g
WesnlildUnaoudaund
W.A. 2555
(Asmavsiaivuay

AN UNYTIBIY
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258423 WNWANEANSLATHFAT 3(2-3-5) now and future for food, beverages, textile,
Economic Botany medicines and ornamental gardening
A5 UNIE T8I 258325 Ly INeN 3(2-3-5) | -Asuausrain
fouaznannaniieiidnansenuseiasugio | 258327 maaiquAvlavesite 3(2-3-5) | -wWAsuausiEIv
fnnsnsinums uazfivayulng feid 258326 gosluuily 3(2-3-5) | Asuausviain
wudlunfigdanuddluangfidanmsuauaauly | 258423 F3inendeld 3(2-3-5) | -wWAsuavsEIn
UIA 258424 i 3(2-3-5) | -UAsuasai
Valuable plants and economic uses, 258425 luslelad 3(2-3-5) | vl
agricultural crops and medicinal plants, Bryology
possible future value of plants in shortage period | A1885UNEI1E3V
AnvaznedugIuIveT Mednie uay
aunsisuvesiivlifivieddes Wy vea Anes
B34m uaz gasulisn mssssinluumasioguuy
FAN99 LAYNINIEANY MIETIaLaLAUAIBENS
inestionazmadalumssvyein mafiuinw
unumsessuuinawasnslivsylevisenyue
258424 L5043M8N 3(2-3-5) Morphology, anatomy and taxonomy of
258425 mstaseyiiulavesiiy 3(2-3-5) bryophytes such as mosses, liverworts and
258426 gasluuiiy 3(2-3-5) hornworts, ecology, habitats and distribution,
258428 Finenaaldl 3(2-3-5) fields survey and specimens collection,
258429 ﬁﬂlﬁf’] 3(2-3-5) identification tools and techniques, ecological
implication and utilization
Ngu&RINeN
258338 dnilaifinsvgnaunds 3(2-3-5) | -wasuwavsiain
258337 dndiinsegndumaa 3(2-3-5) | -wWaswavsiain
258334 punsuITIUVDIENT 3(2-3-5) | -Aup
258331 @37INe19098n T 3(2-3-5) | -wWAsmaswai
258333 WoANIUUDIERNT 3(2-3-5) | -WAsuiavsiain
258336 filenansdnd 3(2-3-5) | -wasuwavsiain
258433 FINY1UVDIUNAY 3(2-3-5) | -UAsuavsiiain
258332 1 Ine1vessonlivie 3(2-3-5) | -wWasuavsiaivuay
Endocrinology AUV
Aa8U18I187
wé’nmaﬁuimﬁmﬁ’umiaaﬂqwémm
gosluy Uszinvveseesluy uasdinsensiannos
defontestntmune nalnnseengusiagns
naudmIInen AILAL MednmAkarasTIvevesnaulsviendniu
258332 dniliifinsendunds 3(2-3-5 | T19me Taudevasasngesluuinnde
258333 dnidinsegndunda 3(2-3-5) Fundamental concepts of hormone
258334 ayﬂiu?ﬁmmaﬂﬁmf 3(2-3-5) actions, classes of hormone, sources, receptor,
258335 &35IN81U09ER 3(2-3-5) target tissue or organs, mechanisms of hormone
258353 Wqﬁﬂiima&é’mf 3(2-3-5) actions and regulations, anatomy of major
258431 Qﬁﬂ?ﬁﬂ%ﬁmf 3(2-3-5) endocrine glands including miscellaneous
258432 TYANYUDIUNAS 3(2-3-5) endocrine tissues
258433 Fing1vewionlivie 3(2-3-5) 258335 Usaningwily 3(2-3-5) | -WAsuavsiaivuay

Endocrinology
AN95U18 T8V
ANARNEATILALAULANAITIULTIN8TNA
Al wazassinenvesszuuneadlsve Tunindmaidl

General Parasitology
Aa5UIETIEIN

=

naniugueulsEnIneT vinvesUsdn
wuluauwardnd Trmeuagdinuinsvessan
ANuduuSTEninssdniudgnerde uwazisnslu

ANDSUN8TIEINN
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nsvgndundstugauassusin matassuunmsheures | msmuan wadialumsifuiiegts nsiteds ms
dndinseandunds uazdmluinszgndunds M39980U warmaiiuinuidiegnedsdn
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 M3LAENA 3(2-3-5) | -USuresunesigdn
Apiculture
258434 UsAningwhly 3(2-3-5) ANBT U8

General Parasitology
ANO5UIETIBIT

sULUUYeINSILUTaRn F1ineuay
FTmunsueslsdn muduiusTessdniu
ngnefeuazisnislunisaiuau wailalunsiiu
Foe19 Matady Msesiadeu waznsi udnwn
19819U8IUTER

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

identifying, examining and preserving parasites

258435 NSLATIAS 3(2-3-5)
Apiculture
AN UL

FAnewhluvesia wAnIsy nsdeas N
WLUsZ1Ns NMSUENsa I‘;ﬂLLazﬁmgmaa
fe nansfumandaits msdamsie maisldraenay
LNATNNNITINYAT

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

agricultural crops

258436* JuInen 3(2-3-5)
258437 UnEiInen 3(2-3-5)
258438 §a1INeN 3(2-3-5)
258439 WlAEIAYNINATYFND 3(2-3-5)

FAne o Figlienans warlineing1ves
i meimaman? a3siven Taswadneden Ainguay
TsAves NMsmneisey wandue nMsdnnsuaziiite
L%"aai]aigﬂ’ulﬁmﬁuwﬁl,gmﬁq

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 Uniinen 3(2-3-5)
258432 davinen 3(2-3-5)
258434 LUAIEIANILATEENA 3(2-3-5)
258436 &nilATugna 3(2-3-5)

Economic Animals

AaBU1EI1E7
o o wa & &

ANUEIALY UseInanuduun MSwWIsiaes
M33aNs MsUSulseiusdniinvgianddgyues
ny

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

of economic animals in Thailand

NAUNUSANARS

258345 WugFaNSvaTAd 3(2-3-5)
Cytogenetics
Aadungsein
Tassadremiid uasnninssuvesiastaley
ludpdnswaduazluleda msfnwaslelndvesity
&0 was wywd maAsuuvaslasiaiuazoy

Taslulauniinaseilulnd wasiauinsvesdeditis

- Ynsedmnguedniinen
WesnlildUnaoudausd
W.A. 2555

(WRBwaus i
(WRbmausEiv
(WAsmausaivuay
greseINNnauNEy
frinewarande 1
aglungudnineg - punde
e lungudnIImen
U 13 579799 wazinig
ety 14
831
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a v a
S URUUAYIHEI VLAY
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nauusAEnS
258342 fugAanivesead 3(2-3-5)

Cytogenetics
ANOBUIETIBIT

Tassanaund uagnginssuveslaslulewd
WRenfumsanemendnuaznieiugnssy
msidsuuladassasaazsiulasiilsiifinanon
W wardTmunsvesddidin aslolnuves
fwuavdnn mavhusuitusazmeiaidewmilunisin
WIUgManTTaNYaa

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 WugFansveNy Yl 3(2-3-5)

Human Genetics
ANBBUNITIEIU

MINYNOARNWULVINUTNTTH 1ATIATI N
kagngAnssuvesduuagiasuley
Tunywe Yade Ananensidsundasdnuaigma
WUFNTTU UNUMVBIRUGANENSTUATLNITUIME
ANFITUFULALFIAUVDINYYY

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

Population Genetics
ANBBUNTIEIU

AILELRE msiwasuuUasmuivesdy uagd
Winlulszans navesauives
SunomuiuLUsTRIdNYMEAN 9 V0sEiTIn waz
NILUIUNISAANITITMUINT

Population and equilibrium, factors
affecting gene and genotypic frequencies,

mechanisms of evolution process

weiladesdu ua w|ﬂﬁﬂmﬂmaqaiumsﬁﬂmﬁuq
AdnsveNYad
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 ugAARSUBILLY 3(2-3-5)
Human Genetics
ANa5UITIEIU
MItevenanYMEnaiugNIsy 1Asiaing
wihiagngAnssuvesdunaglasiuley
Tusyud Yedofiinadensideundasdnunnis
WugNTIY WUGNTINVBWLSS UNUIMVBINUG-AERS
ludnunisunng anssaguiardinuvenyyd
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 Wugenansuseyng 3(2-3-5)
Population Genetics
AasuIEI1EI
MsAnwIANRULUTIMaugNsTaly
Usznns maivAsuutasnnuiivesuuasdlulndd
thlugnsindimunmslagldinadeniduanad
Vuasfouagnszuaunsnadinenans dlidlans
natTdlng
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

258448 Wugmaniszivlanadesiu  3(2-3-5)

258441 wialuladiidule 3(2-3-5)
DNA Technology

ANaBU18I187

Lwﬂﬁﬂﬁugmmqﬁuqimnﬁm Mdue
winguaznslaaudu msmeduluganslen i
Uinaddueluiieufisengnld nstnsizim
arruilndlelnd msliasgideyanisdiansauna
Bousu wasmailuliuselond

“Udvuarsvaivay
ANBS U8B

“UABuarsviaivnay
ANDU18IIUIN

s desnldleda
aoumaust we. 2555
(URBuaus v

- §eegivanngumada
NTFINY LAY
walulag¥inmaneglungs
Wugaans
(WabuavsEdTIan
258445 18y 258441 uazuu
ANDBUNYTIBIUN
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Basic techniques in genetic engineering,
DNA vector and gene cloning, gene transfer in
eukaryote, DNA amplification by polymerase
258443 ﬁuqﬂﬂﬁm%sﬁzuga 3(2-3-5) chain reaction, nucleotide sequencing, data
analysis using basic bioinformatics, applications
258444 usmanssvduluanadesiu  3(2-3-5) of DNA technology - 18l
258442 Lﬂ%iawmal,%ﬂmaqa 3(3-0-6) | - AsReTedulunguiiug
waznsUsEend AEns 31U 6 9183
Molecular Markers and Applications
ANa5UITIEIU
Alunvesguaslen vdnNTVeATRIVINY
\Baluana w3esvmnelusiu eSeamnefiBuedly
FWlavdlawdu BATnT waridmarduiandlelng
nsUszgndlumsyiusuddluy msdndenlagld
W30 NMsANIIANg MIeTE
Uszrns wagmslalusudfinedans
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.
- Ynsedmnguilaeinen
nguinAineuarAuandey wazdunndensen 3:e3m
dlesmnllléiUnaeudausd
W.A. 2555 fg 1) 918739
258324 Gt voie
2) T183% 258351 pilenans
Yosdinudedidin
3) s1e391 258453 Aululad
- ALLFY
258352 fnivevesdnd 3(2-3-5) | - Waswavsiasedn an
258439 windnelegngy
dnanen
-se3vlng
258351 giflnAuazduandondne  3(2-3-5)
Ecological Literacy and Environmental
nguinAinguardundou Education
258324 Arinevesiiy 3(2-3-5) ANaBU18I187Y
258351 piimansvesdanudsditin 3(2-3-5) wileszuuinauuueadsay tieldaug
258453 fululad 32-3-5) | meingmansimundsnuyudosnedsiy ysannis
Hymaunndoutazainuinidneine eais
NIEVIUNITFEUS UarfanTsunamsinm ety
ANANYBITTINYIR UazUNUIMTBLILBEluszULilne
Understanding  the  principles  of
258352 AAinguasdnd 3(2-3-5) ecosystem organization and using science
258439 wuaEIAYNINATEINA 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 - WaswavsHas e
258453 mseuANdngiivuacdnilaedi®s 3(2-3-5) | - wWasuavsvEsEin
258356 IVINgVDIUaTY 3(2-3-5) | - Wasuavsiaein
258451 Tringndanndennazmseuing  3(2-3-5) | - Wasuiavsiaseivn
258452 FAmenituiiduni 3(2-3-5) | - el
258353 Ay uiles 3(2-3-5)

Urban Ecology
AES UYL

¢ a ada

Ufduiusszminauywe 3130 wagsTsuYf
ludauandeuvesyuvuiiies FULUULALANS
Wasnulandelinafidwalifnszuuinaiios ns
nszanefuazAuYnYuYesdsiidinlussuuiig
Weos mateveandsuluszuuinddios msdnnis
warduilesfiduiusfulyninazuuimisudle
dunadenluyuvuidios

N3

258451 MsmuANdnIiguazdnilnedis  3(2-3-5 The interaction between human, organism

258452 Fng1veduaiy 3(2-3-5) | and nature in the urban environment, ecological
258454 %’ﬁﬁnaﬂaﬁLL’JﬂﬁamLazﬂ’]iaq%ﬂﬁ 3(2-3-5) processes and patterns that characterize urban
258455 YYINLNUNYUL 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 fiiveuniou 3(2-3-5) | vl
Tropical Ecology
Aa8U1EI187
UfdmusszminedaliTinuarssumnaly
syuvinAuniou adunismeniniazinnim
fnainededenaliinszuuinauniou Tnssadne
wagwing sanenudiudlussuuinmandou
ANVAINNAYYDITILUNALAL ANUAAINUATIN
Fanmluszuvinewndou naliuaueysnyg
AMUVAINTIAIENITINN kAN IUTZENARAIINING
fnringuaniou ottuyszuuinaideslngy
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 nAIng1Uszving 3(2-3-5) | 3vinyd
Population Ecology
ANosU18I1E7V
(?hLLUiﬁuiwum%LLamﬂmé’ﬂ‘wmmaq
Uszenns lumaesunewativseeing msiiniuves

Usgnsnvunay iiduivanuvuiiiy Msaiuau
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nauwmafianedyinguarmalulad¥inin
258361 NM3ANNUALENEAINNI
neans

3(1-4-4)

Photography and Drawing in Science
AaSUIEs 183U

mﬂﬁﬂ*ﬁugmms’n@mwmfmEnmam
2UNIUNITINNN FumeunTNANIN N3N
2NABLEU NITNANNUEAIEN AL NABINIALAY
AgUVRINY dR wAAMETIUYIR WnATALay
PANNITANLAIN AIYNABIYANTIAU NADIRINDA N5
Tolusunsumeuitimesyiglumsinnmsguam

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% wmaluladfdue 3(2-3-5)

Useans laseainee1yvedussnns Life history U3
fuiusuarnmensuALe IS eI sEnTe1ie
fu msdamsuaznseyinvussensegisdady
waansaTIalarnsUsEliuTIuINUTETINS
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
nguwAtianwIInguazmalulaifinm

258363 ANTIIANINLAZ EIUATNNN
Inerans

3(1-4-4)

Scientific Illustration
AeduIeTIEIN

mﬂﬁmﬁugmms’mmmwmﬁmmmam%
gUnsaiMTINNIN FumELNITANIN MTNANIN
Bl MIMANNRAAITNYAENNNEINALAY
douguvesiiy dnd LaznmsIIuYA waiauay
MANNTENLNN FILNTBIFANTIAN NADIATNDR N3
Tilusunsumeuitimestiglumsdnnsguam
msauennlugun1eIvINg

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 abfuasn1TIATIzvideya 3(2-3-5)

NSFINYI

Statistical Data Analysis in Biology
ANaBU18I187

Uszmnsuaznaudiegnslumeada n1s
ézqauuﬁgﬂu MFBYNIU TTNITINUNUNITVAGDY N3
1FaNIBAATIEINSEDA MAINZ AL N1ShUaNanIg
4t wasn1sdnaueteyaidemedvingnlugy
AT UAZUNUYH

Statistical population and samples,

hypotheses, Inferences, Experimental designs,

- Wasuwarsiadvuasdedn
20 258361 N151IANNLAL
ANUANNIINYFENERS
(Photography and Drawing
in Science) \u 258363 M3
MANNUAZE1EATNAG
Ineeans (Scientific
[lLustration)
wazUsuA1esUIYTIwIV

- §egivanngumedia
TN WY
walulaginwleglungu
Wusmans wazdeuausiia
Av1ann 258445 1Y 258441
- 53l
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Statistical analysis, Data interpretation and

presentation in biological researches - Wabmavsiatin
258461 wAllAn @I Inen 3(2-3-5) | 258362 wallan i ing, 3(2-35) | - Waswaswaiv
258462 msinwidsaiiedodiy 3(2-3-5) 258366 mawnzideailedodiy 3(2-3-5) - WabmavsHEIN
258471 walulagTanmndoadu 3(2-3-5) 258365 wealulagdammidesdu 3(2-35) | - Waswaswaiv
258495 vivelagtunagying 3(2-3-5) | 258465 vhitelagtune¥iinen 3(2-3-5) | - 9wl

( )

258461 ﬂ’]iL‘W’]%LgENLﬁBLg@ﬁ‘l}Lﬁ@ﬂqi 3(2-3-5

nanan IRl

Plant Tissue Culture for Secondary
Metabolites Production
ANa5UITIEIU

wadatuneunarisnmsmzisaiedoi
naenIsmsAiAgies ilemsuanansyisgianniie
asulns Yadeiidnadonmsndnansyiiogiiluanm
Uaoniie mMsviuUsalas sy avsamnisedn
mmﬁﬂgﬁluamwﬂaamﬁa

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 mstnuilmdansnangluiiy  3(2-3-5)
\eeku
Introduction to Induced Mutagenesis
in Plants

AN83UIUTIIV

Uiumﬂmeqmémaﬂ%ﬂdamiﬂma NANNNT
winilauazisnisiesiuvesmsdnilfiAnnisnas
Tufis YadedifinasionsdniliAnnisnate ns
AnLEENIUENAY MABAIUNINTIFAOUNMINATY

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 Wugimnssufimidoy 3(2-3-5)
Introduction to Plant Genetic
Engineering

AasuIETEI

wdnms madauagiinmadesiuresnisd
wUsiugnssuluiio Bnsasranve nsaediu
Whnedngin nsdmiendadoivilazunsd,
8u mInsrvaeun1sunInegludlun nsuanseen
vosduthmneluduiivilddumsdedu uas ns
Uszgnd

AvrdeAuneu: 258462 NS
Wwngiasaiiodony

- 513 vy

Frdafuneu: 258462 113
& o

Wwingideaiawdony
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AvrteAunau: 258462 NS
X X 4o
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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 FrensaumeAiugIy 3(2-3-5)

Basic Bioinformatics
ANa5UITIEIU

wanmiuguvesiimsaume gudeya
M3T3Anen msdududeyadiduiibue o15idue
wag lUsAuang udeyasu1m1sBu MmsilSeuliiey
aruiuenarlusiu Aouelulasuelsduaznis
Arneinsianoanvesdu nMsvitunelassEiisues
Tsiu msuszendldniainu
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

- sne3n v

2.2.3 nguivisgauiadindnen lLidesndn 12
WUWAR
dfuanuinenmansiinin e

257541 Angmansiinmdaysanms - 3(2-3-5)
257543 wiadalagtundineimansdinm
3(2-3-5)
257544 LunUeATIYRAEITINLAYNTAIUAY
3(2-3-5)
257502 iwaduardrineszduluanadugs 3(2-3-5)
drfuavinaluladinin de

275511 waluladtanw 3(2-3-5)
275512 Ingnmansianmluanatugs  3(2-3-5)
275575 aulasaiolaglamuang
walulad¥inmn 3(2-3-5)
275572 wiesilemameluladinn 3(2-3-5)

3. nuandrudenes  Lidesndt S1uau 6 widaeia
Adeaunsadenizeunesivile q Nlageulu
WINEFSMS viseanTuaaufnudu

3. nuaadvndends lddesnda druau 6 wuqeia
Adeaunsadonissuseivile g Mlaaeuluy
WIMENFesMS viseanTuaaufnudu

-ASLAN

593 130 “U2BAR

NaNgATUSUYININIATINTG - 59U 131 wileia

nanga U3 nsuuuinndmieivnig
393 143 vi"8in
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LNESLUUKNYLEY 4

ATIUUTHUTIBULHUNTANNVANGATIAN 81013818 9MeT W.A. 2555 AuununsAnemangns

UFuuge 81913818238 W.A. 2560

NANGATLAN W.A. 2555 ni2eiin nangnsuTuuse w.A. 2560 mi2ein

T 1 Gu) 7 1 (Fu)

001201  Winwgnwlng 3(2-2-5) 001201  Winwgnmwlng 3(2-2-5
Thai Language Skills Thai Language Skills

001211 mmﬁaﬂqwﬁugm 3(2-2-5) 001211 mmé’aﬂqwﬁyugm 3(2-2-5
Fundamental English Fundamental English

001232 ﬂgwmaﬁugmﬁa@mmw%ﬁfm 3(3-0-6) 001ox  vieAwAnw ALY nauATIaYBEANERs  3(2-2-5)
Fundamental Laws for Quality of Life 001xx  sInIwAnEvilY 3(2-2-5)

001272  pefinmosasaumATuNugI 3(2-2-5) nauIvInemansuarAtnAans
Introduction to Computer 001281 AWILAZNITOBNAIRINIY 1(0-2-1)
Information Science Sports and Exercises (litfuniienin)

251100  USwgynivenenans 1(1-0-2) 258100  UsifuazWaunsn1edainen 1(1-0-2)
Philosophy of Science History and Development of Biology

256103  infileedu 4(3-3-7) 256103  iniliilosdu 4(3-3-7)
Introductory in Chemistry Introductory Chemistry

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

574 20 wiaEnn 374 20 wiEin

W 1 Wane) T 1 Wane)

001212 Aw1denguiamu 3(2-2-5) 001212 Aw18enNgwimIU 3(2-2-5
Developmental English Developmental English

001222 AMWIHIANLAL TUUTITH 3(2-2-5) 001 vieAwAnwwWialy ngudvaywemans  3(2-2-5)
Language, Society and Culture 00Lxx AR dvAnw iy naudvdsauenans  3(2-2-5)

001237  Yinwedin 2(1-2-3) 256121  LadBuUN3d 5(4-3-9)
Life Skills Organic Chemistry

0012xx  Fymarunde 1(1-0-2) 258132  dn3Inen 3(2-3-5)
Personal Hygiene Courses Zoology

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

256121 LARBuvse 5(4-3-9) 39U 21 wuqenn
Organic Chemistry

258132 dnaiven 3(2-2-5)
Zoology

37 20 wiawnA
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NANGAILAN W.A. 2555 i2eiin nangnsuTuuse w.A. 2560 mi2ein
AT 2 Gu) i 2 @)
001212  AWIDINHTIIYINTG 3(2-2-5) 001213  AWITNYHIIVING 3(2-2-5)
English for Academic Purposes English for Academic Purposes
001221  ensaumAmansilomsAnwIFuAT 3(3-0-6) 00Lox  vneAwAnw WAl nguivdsaumans  3(2-2-5)
Information Science for Study 252113 pdlaransdmsuinemans 3(3-0-6)
and Research Mathmatics for Science
001274  swazasalluTinUsziniy 3(3-0-6) 258212  IAvevedLea 4(4-0-8)
Drugs and Chemicals in Daily Life Cell Biology
252112 uPaRdd 4(4-0-8) 258252 venileinen 3(3-0-6)
Callulus Principles of Ecology
256254 \ATRATIZATIUTUY 4(3-3-7) 258253  UfuRnsiaAIne) 1(0-3-1)
Analytical chemistry Laboratory in Ecology
258201  viAN@YNTLIsI 3(3-0-6) 258361  UftAMsuaznsliiefesiloniadainen  2(1-3-3)
Principle of Taxonomy Practice and Instrumentation in Biology
258202 UjUin1seunsuisnu 1(0-3-1) 000X AYUFBNLET 3(x-x-x)
9 21 waedn Free Elective
374 22 wiqwna
7 2 Wane) T 2 Wane)
205200 ﬂﬁiﬁ@ﬁﬁimm5@ﬂqmﬁ@*§mqﬂszmﬁmww 100-21) | 001 ynednAnwily 3(2-2-5)
Communicative English for Academic Analysis nauAvINewansuazAtnFans
258212  FInenvenad 4(a-0-8) | 258200 msARANIMWIBaNgY 1(0-2-1)
Cell biology Lﬁa"i’mqﬂizaqﬁmwwmq%ﬁwm
258252  waniliaeingn 3(3-0-6) Communicative English for Specific Purposes in
Principle of Ecology Biology
258253 UfUAMsineIng 100-3-1) | 252114 ueaRdadMSUINeMans 3(3-0-6)
Laboratory of Ecology Calculus for Science
261103 #andTowdu 4(3-3-7) | 256254  LATATIZATUSINM 4(3-3-7)
Introductory physics Quantitative Chemical Analysis
266201 9a@¥inewhly 43-3-7) | 258342  vidnWugeans 3(3-0-6)
General Microbiology Principles of Genetics
00X Y NFRNES 3xxx) | 258343  UfUAMsugeans 1(0-3-1)
Free Elective Laboratory in Genetics
T 20 wiaefn 266201  gatAnewily 4(3-3-7)
General Microbiology
374 19 wEin
FuT 3 Fu) Ul 3 (Fu)
205201 nsAeanImmdinguiioniereids  1(0-2-1) 255111  ¥ada 3(2-2-5)
313 Biostatistis
Communicative English for Academic 258201 msAeansmmdinguiionsieneids 100-2-1)
Analysis FNIMNITING
255111  Fadd 3(2-2-56) Communicative English for Academic
Biostatistis Analysis in Biology
258302  a3TImeily 4(3-3-7) 258221  wANeUNINITIU 3(3-0-6)
General Physiology Priciple of Taxonomy
258343 wdnviugeans 3(3-0-6) 258222 UfURMIeYnIHIsIY 1(0-3-1)
Principle of Genetics Laboratory of Taxonomy
258344 UjURAmsiugmans 1(0-3-1) 258302 @sImeialy 4(4-0-8)
Laboraotory in Genetics General Physiology
258xxx 3w ADN 3(2-3-5) 258xxx  AvWEDN 3(2-3-5)

Elective course

Elective Course
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NANGAILAN W.A. 2555 i2eiin nangnsuTuuse w.A. 2560 mi2ein
411221 Fuad 4(3-3-7) 411221 Fuedl 4(3-3-7)
593 19 wiqein Biochemistry
571 19 e

e Usyinsuuudnanidimiadvinisinsiedvn 1
8391 sy 22 wiqnfn
ANVIAINYIFNFRSTINNS UL

257541 Ingmansiinmideysanns 3(2-3-5)
g nnalulad@inmiseusein
575511 wialulag@nn 3(2-3-5)
I 3 Wane) i 3 Wane)
205202  MsAeanImudnguitenisiiauenay 1(0-2-1) 258202  msAeansmudnguitenisiiiaue 1(0-2-1)
Communicative English for Research Presentation NAIIUN9TINEN
258345 3Tmung 3(3-0-6) Communicative English for Research
Evolution Presentation in Biology
258491  duuwn 1(0-2-1) 258344  FTwung 3(3-0-6)
Seminar Evolution
258xx¢  AYdeN 3(2-3-5) 258369  FVingysanmsuazuinnssy 1(0-3-1)
Elective course Integrated Biology and Innovation
258xxx Y WEeN 3(2-3-5) 258xxx  AvAeN 3(2-3-5)
Elective course Elective course
258xxx ¥ Een 3(2-3-5) 258xxx  ATEDN 3(2-3-5)
Elective course Elective course
00X AWNARNLES 3(x-x-x) 258xxx  Avuden 3(2-3-5)
Free Elective Elective course
bt 17 Wiaein XXX AT WADNLES 3(x-x-x)
Free Elective
374 17 waenn
vanewg: Uganiuuufmimeisnmaiianeiv sy
Uadinfine 2 edvuaziedvidonad luSeuluduld 4
naBeudy sy 20 wianin
ANYINYIAERTTININSEU 2 518397
257543 wiadalagtunidingrmansdinn 3(2-3-5)
257544 LunUeATUYRAEITINLATNTAIUAY 3(2-3-
avunaluladdinmiseu 2 183
575512 nenmansiinnlnanatugs 3(2-3-5)
257575 amulasaislazdennuaniamaluladiniw
3(2-3-5)
TR 4 Fu) BT 4 (Fu) dwulygiaimedvnig
WUUTi 1 WUUTi 1
258492  Anenfiwusszauligang 6 wiwAn | 258491  duuun 1(0-3-1)
Undergraduate Thesis Seminar
WUUT 2 258492  AnegniinusszaulSeyni 6 wein
258496  @nnafne 6 Wedn Undergraduate Thesis
Co-operative Education WUuTl 2
258497 msHneususEeRnaulusUssne 6 wuleiin wEe | 258496  @vdadnwn 6 i
International Academic or Professional Training Co-operative Education
37 6 wuAn 258497 msAneusuvielnaulusslssne 6 wihefn wie

International Academic or Professional Training
Eert 6 38 7 widwin

MB: 256491 Foeasaiu 256492
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NANGAILAN W.A. 2555 i2eiin nangnsuTuuse w.A. 2560 mi2ein
Fulit 4 (Fu) dwundngasfnamiimedsinis
#uInea@ansianan
258491  duuun 1(0-2-1)
Seminar
258492 Anendnudszaulieyyng 6 nihehin
Undergraduate Thesis
XXX AT UABNLES 3(x-x-X)
Free Elective
257502 waduasiinensitlanatugy  3(2-3-5)
37 13 wdaena
U 4 Fw) dwsundngasinantimadvinis
davrnaluladdinin
258491  duuun 1(0-2-1)
Seminar
258492 Avendnudszaulieyyng 6 hehn
Undergraduate Thesis
XXX AT LaBnLEs 3(x-X-X)
Free Elective
275572 edesdlomamaluladTanm 3(2-3-5)
37 13 wuaene
7 4 Wane) U 4 Wane) dufuliunnimaisinis
fandendeunuulauuunil fandendeunuulauuunil
Wuufi 1 WUl 1
258496  @nnafnw 6 WiewAn | 258496  @wiaAny 6 Wiwin 3o
Co-operative Education Co-operative Education
VD! 258497 nnsEneusuvseRnuluAsUTEmA 6 wiiede
258497  msineusumseinaulumsussing 6 efin International Academic or Professional Training
International Academic or Professional Training wuuii 2
258491  duuun 1(0-2-1)
LL‘U‘U‘ﬁ 2 Seminar
258492  Anendnusszauuiygns 6 wiwAn | 258492  Anerdwudsyauleyyni 6 i

Undergraduate Thesis

Undergraduate Thesis
394 6 w30 7 wein

MBI 256491 ABdAsATiU 256492

Y ol oY = o v o a 4

IUUN 4 (Ya1e) a1usudseieynnsuuunIaniIniglvInIsme 2

191

258496  @WNAANWN 6 Mwin 150
Co-operative Education
258497  AsHnaUsUVseRnaUlusNsUTEWA 6 vein

International Academic or Professional Training

594 6  wiwha
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(mwlng) A Tnutpduatey

(Mw1dnge) : Wandee Wattanachaiyingcharoen

NAIIUNIGIVINIS

a

1. UNAMUNISIBINIT/UNAINIFLNANY
& Yaduldva wiauvieszyyegudoya
1.1 STAVUIUIVIR

=

(Besarauanntiagiudounds 5 U uazaudy
HAUNANUHLHELNS)

=2

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 S2AUYIA
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 ﬂq'aJ 1)

1.3, Anunlusreauduiiianinn1suszgudvinig (Proceedings) s8AULIUNYIA

1.4 Afuwlusieuduillosainnisussgadvms (Proceedings) sefuUuA

#3n yaduden uay Juf JawdeBuasy msdaduunisieslulsddes Lucolinae Tag
Toasuiandlelnavesdulululnapuinieusiin cytochrome c oxidase subunit | (CON. Tu nos
UTVIINITITY UMIINYIGYULTAIT, UTTAUITNNT. N15UTEYUIUINITASEUBNANUTTETEAY

v a

Tudin@nwILviann® Asedl 38; 19-20 NUAIWUS 2559; UnTIne1dewseds Nwadlan; 2559, i 440-

I

U137 AgnEndn @36ws e way Yul Yaudeiaady. nansiauianssausnsg
uidgmuvusmiesenisdnnisieusnunseunisadurenisiSeusuuy DEEPER 130955UUNS
dogams dmiuiniFoudusisoufnul 4. nsUszdvnstudinfnussiumfasuni
pdsdl 6; 11-12 n3ngnen 2559; a AuSFuANgPAnY Tau ngamme, 2559, i H 425-37,
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2. WanunlasuniIsanansuns

3. A15/VikNED

4. NAUIVINTT AN DU

5. waumeIvInshsuldden
@ ' a Yy v Qs = = o o <
vafusasiHanumMIvINstiu ldlddmumtisvasmsfnwinaduusyan Wukasu
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UseIALAZNAIUNINIVINAG
%o - ana
(mwlne)  : Awed 1Wsudn
(Mw199ngw) : Siripong Premjet

NAIIUNIIYINTG
1. unAnUMATINIs/unAnuAdeRianaem (Sesdrduanntitegiudounss 5 U uazdaudu

& Inidulddo wiouszydogrudoyafinacugnifisnieuns)

1.1 3ZAVUIUIYIR

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/SClmago)

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/SCImago)

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 STAUYIH

Ghebreslasie Z, Premjet D, Premjet S. Screening of fungi producing ligninolytic enzymes
. KKU Research Journal 2016; 22(1):200-9. (TCI ﬂﬁjm 1)

1.3 ANunluse9udulladnInn1suszyudvIns (Proceedings) sEAUUIUIYIA

1.4 Afuwlusienuduilesannisuszguiuins (Proceedings) sefuUA

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. NaUNlASUNI5INENSURS

3. NS/ MikedD

4. NauIvIMsludnudy Wy d1Usehvg vsesuaieassn s

5. NaUNI9IvIn1snsuldaenau

o ' a Yy v 9 1 =% ) A o &
vaiusasimanumMadvInstieiy lilddunilavasnsfinwunesudigyn Wunaau
MIIYININLATUNITHELNTAUUENNAINAIMUA TUN1THRT TULAIRSTIYAAAA T9AILALNI
s Wuwanunadvinisluseu 5 U founds uasdeunmuguuuuussanynsy

(509A1@MN519158 AS.ASNaY LWSUIM)
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UsZINLATHAIUNINIBINAG

%o - dna
(mwlne)  : §dnuval I
(nMwoengw) : Sirilux Chaijamrus

NAIIUNIIBINTG
1. unAnumMArINs/unanuAdeiianuem (Sesdduanntiegtudounas 5 U uasdadu &

Faduldde wiousrydogrudoyafinasugnifisvieuns)

1.1 3ZAVUIUIYIR

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. (1SI)

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 STAUYH

1.3 AfunluseudulianInnsuszyuivinig (Proceedings) SEAULIUNYIA

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.
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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 ARuluseanuiuidesannisussyuisins (Proceedings) sefuia

Vichitnak P, Sommanas D, Chaijamrus S. Screening of probiotic bacteria for dietary
supplements in swine raise. In: The Office of Agricultural Research and Extension Maegjo
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. narwildFunisanayanstns
sA.n3.83anwal Yud13a nsnTagaduuailiseluslulednlveglululasuauganielusiuuy
lelaslaien. waustiudl 23 waedn1eu 2558 fa Yufl 27 flurau 2561 w@wdl 1203000361
30.05.858nwal Fus13a uarunedfa Adana. nssuiBnsnAnemsINzAs Lo fivTinay

ansafnayulnsiieswe. dasaiuil 10 Gmnau 2558 §a3ufl 4 nsngnAN 2561. Lavhl 1203000687
3A.05.83anwal Yad13d N35UIBN1TARRAITIUAINRALLAENTIIAUTENT. Aausnun1wus
2552 flansnAn 2557. LavTl 0803000878

3. is/millsde
fadnwal Fag13a. nsldusgloviannuraansnensnaunuieiuyaaxEn fouel.

Wwyadlan: UnIMEeNReUIAIT; 2555.

4. naudvInsluanuaedy W FaUTeavg MIeauas1eEsa auwla
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UsZINLATHAIUNINIBINAG

%o - dna
(nmwlneg)  :g5uns Yeglvannna
(Mw199nge) : Surin Peyachoknagul

NRIUNIIVINTG
1. unAnumMArINs/unanuddeiianuem (Sosdrduanitegtudounds 5 U uazdudu &
Faduldde wiouszydogrudoyafinasugnifsvieuns)
1.1 S2AUUIYIA
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.
(ISI/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 COl 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. (SClImago/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:10.1007/513562-013-0232-8
(Scopus/SCimago)

1.2 5zAUYIf

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. (TCl ngyl 1)

1.3 Afunlusreauduiiianinnisuszyuivinig (Proceedings) sEAULIUNYIA

1.4 ANuWlus1891UEULRIINN5USEYIVINS (Proceedings) 5EAUYA

2. HaunlasUNI5ANENTUNS

3. is/vilsde
fauns Yezlyannna. siugieanssudosdu. ngame: drinfuiuninedoinunsenans;

2539.

a ¢ a

fauns Vezlvamna. wsemunefidue | 3niiugiugnIsusvend. ngamn: drdnfiud

q
L2 s

NMW%V]EJ’]@EJLFWEWSWWGWS; 2552.
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4. #aUIYINMI TSN dY Wy FeUsehvg vsoauaieassa s

5. NaUNI9ITIN1sNsUldEIAN

va5usasdwanunIIvInstnedy Lilddunisvasni sanwivesuliygy Wunaau
MeIN1NIRTUMSINEUNIAUrANINaeINnrua lun1 TR sUILAIRsTiyARAAITIALMLINIY
s Wuranunadvinisluseu 5 U founds uasdeunmuguuuuussanynsy

(599Man519138 A5.83uns Yozlyanng)
19109UTE IRUAZNAIUNINING
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UsZINLATHAIUNINIBINAG

Yp-dna
(Mwlneg) U518l wreaw
(Mw1dInaY) : Pranee Nangngam

HAIIUNIIYINIT
1. unAnUMeAIvINT/unAnuddeiianem (Sesdduanntiegtudounds 5 U uasdadu &
Faduldde wiousrydogrudoyafinasugnifisvieuns)
1.1 S2AUUIUYNA
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. (AC)

1.2 STAUYIH

1.3. Anunlusreauduiianinnsuszgudvinig (Proceedings) s8AULIUNYIA

1.4 fulumenuiuilosainmsUszyudnns (Proceedings) seRUTA

gousm duuzly, Usidl w1eey, ayus neduin. navadlalalatiukazeanduranisiasey
wazimuvasly Aeschynanthus parviflorus (D. Don) Spreng. asdluamnlasmie. lu nesu3ms
N7IF8uazUseiuAMAIMNITAN Y UINeNdensLen, UTTuIENIS. msﬂamﬁm’?mmiwum'i%’sm%y’qﬁ
2;2556 UNTIAN 18-17 ; UWINYIREWLLEN. WELe: NNINYISENELYN; 2556, Wil 268-72.

Sysdna unin, AYIUS Naduin, Us1al w1e9u. anuvainvatenssiaiuguesnalell u
RNEIUWAIYIAKLIA. Tu ANEINGIMIENT UMIINYIFUULIAT, UTTUITNIT. NTUTEYUIVINIS
eenaniisunsn 4;2555 Fuay 13-12 ; ININeNSeuLseIT. walan: nIne1deusms;2555 ,
W 179-83.

NOuWIET AINLIL, auius nedufin war Usidl wie1w. anuvainvatgvesilaiuganadln
e luiuiinamilensuvuvesUszmalne. 1u NBIUIMITNITIFLArUTEAUANAINAITANY
URINYIRYNLLYT, UTTUIBNNS. ms‘dizsqm%mmiwzwﬁ%’aﬂ%ﬁ 1; 12-13 UnS1AN 2555; UN1INenae
WYL WL, 2555. 1 462-77.

2. WanUNlAsuNISANENSUNS
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3. f5/milede
U518l w1991 wae 5981 Ymes. wsaldluamunneinermans in1ine1dousens. ivalan:

WA WSURIINR; 2559.

4. NAUIVINTT AN DU

5. WasunIIvInsisuldaeny

Ya3UIBIINanUNIIvIn1sdedu Lilddrunilsvasmsinenvesudigyyn Wunaau
N193YININATUMSIREUNIAUrANLN sINAU Tun1 TR sULAIRSTUARAATTIALMLINIY
s Wuranunadvinisluseu 5 U founds uasdeumuguuuuussanynsy

(M9.U5788 ©199W)
L91UD9UTE IR ATHAIUNIIBINNT
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UsZINLATHAIUNINIBINAG

%9 - @na
(mwlneg)  : udTIU WIAYUNA
(Mw12Inge) : Maliwan Nakkuntod

NRUNIIVINTG
1. unAnUMeAIrINT/unanuddeiianem (Sesdduanntiegiudouvas 5 U uasdauda &
Faduldde wiousrydogrudoyafinasugnifuvieuns)
1.1 SZAUUYIA
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.

(SClmago)

1.2 52AUVIA
UA5I WIAYUNA, AT gABuNS, ayus nadufia. 2015. n1sdndnnunnaleldananvany

3
a a a &

mignalinfigans-asiorlueanusiinmduelunaslsnatas. Thai J Genet 2015 ;8(3):160-6. (TCI ngy
1)

algnua Inwaune, adlan algnstlung, 189550 WIAYUNA. N5IRTUNIYIIATIANelaeldRae
Iiwmaﬁﬁl,ﬁuwmimﬁwmmamﬁgiww 2557; (aUuitAw):1-5. (TCI ﬂfq':u 1)

957550 WeLasey, Iey wnleidles, auus nedaiiin, HA2330L UWIAYUNA. ANANBULITILULENE

% ) & a v & a Vv A aa ¢ ¢ ~
vaegnuautinanasenitndesfuluninniuidesfululimenealiniidens-ensueviueaii. 115813
Weenansysnn 2557;@0uiivew): 104-15. (TCl ngu 1)

1.3 Anunluse9uduliadnInn1suszyudvIns (Proceedings) sEAUUIUIYIA

1.4 ANuWluse9udUlaaINN1sUsEYaIvINIg (Proceedings) 52AUYIA

2. HaunlasUNI5ANENSUNS

3. H151/UNED
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4. NaUIVINTIUANEULDU 19U FAsUseRvg MI09uasassn ulla

5. NaUNI9IvIn1snsuldaenau

vasusasimanumdvinisiiedu llydrunilsvasnisdneiinesudiygy Wuwasunia
Imsilasunismeunimundninaainiua lun1sinasauinsliyaraa seiuiane3vinisg
Wuwasumadginisluseu 5 U dounas wazilisunuguwuuussanynsy

({98ans1n5d A5.UFITIN UIAYUNA)
L91U99UTE IR ATHAIIUNIGIBINT
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UsZINLATHAIUNINIBINAG

%o - dna
(nmwlneg)  : fd18d arelAvna
(Me99nge) : Srisangwan Laywisadkul

NAYIUNINIBINTT
1. UNAMNTNSITIM /NN AR
1.1 S2AUUIUYNA
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) (TCl nau 2)

1.2 SEAUTH

1.3. Anunlusreauduiianinnsuszgudvinig (Proceedings) s8AULIUNYIA

1.4 AnunlusreudulenInnsuszynivInig (Proceedings) sEauYIA

2. wanunlisun1sandnsuns/eyansins

3. ANS1/MiNED

4. NAIUIVINITMIANEUZ DU

5. wWanumIvinisnsulddeny

vasusasimanumdvinisdredu lulydrunliwssnisdneiveiudsgn Wunanunig
NSNATUNISHE LN URANN NI MU TUN1 TR TGN THYARAAN TIRIUMLINIIVINTS
Juwasumadvinisluseu 5 U dounds wazilisumugunuuussanynsy

(H9erans1ansd as.Asdsnad a1eliauna)
L91UDUTE IR AT HAIUNIIVINT
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UsZINLATHAIUNINIBINAG

%o - dna
(mwlve)  : andnwal 35Uy
(nMwo9ngw) : Supaluck Viruhpintu

NAIIUNIGIVINTG
1. UNAIUNINIVINIST/UNAIUIFLNANUN
1.1 STAVUIUIBIA

1.2 SEAUTH

1.3. Anunlusreauduiianinnsuszgudvinig (Proceedings) s8AULIUNYIA

1.4 fuwlussauduillosinnsuszudvns (Proceedings) seAuA

Andnwal 35Ny, saini vigyakas 15U Lelan. ANUNaINNaIenNaTININYDIUNLAE
dninitensvieaiiendailiensdlfinu suavy suneidunzuie Sminfivalan. msudmsdants
AURAINUANYNNTIN TNV R ﬂ%ﬂﬁ 3 Biological and Cultural Diversity: Living in Harmony; 15-
17 figuigy 2559; ddnauimuineimansuasinaluladuiewd audnisiseuiLasuinsizng
LASOUNEUYNTHIAIN TN RBUTL. 11U; 2559. (MAIeETENINNTANUNINTANS 59d EO-01)

WIATT gVSN1T wae Ananeal IFURWY. AMUVAINTAI8YRIUNTUEUN AN YISTINYIR eneu
WHaALA. NTUTEYIVINITTEAUBAINEAENTITY s 8; 30-31 WOWAAN 2559; UNNINEAY
WeLe; 2559. v 141,

Ananwal 3Ny, Anuvansie wagdvilanumilouvesunluliuganssauasiifuiunseay

G‘l;ﬂqumulmwﬂaum\‘iﬁ Species Richness and Similarity Index of Birds in the Mixed Deciduous

and Lower Montane Rainforests at Mae Wong National Park. WSLEJﬁ{fEJﬂ%ﬂﬁ 5; 29-30 Uns1AU 2559;
UNINYITENSLYT WL, 2559. B 160.

aAndnual 33vituy uaziendnual Aums. n1sdrTIInIma It sunlulAuLATlugne Y
WAITIARUI9A FTIUTAAIUNILNYS The Survey of Bird Diversity in Lower Montane Forest in Mae
Wong National Park, KamphaengPhet Province. n15U5¢g339n154az il uanauivInisaIedng
MASeanne I iUsemelne adadi 5:16-17 SUMAN 2558; AUTIUANENST UM INBNDULNUATANERT:
2558. 11 223-8.
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5UFwe) Towan, sauind vlgyyey was gndnwal A5uRNuY. Aneninvesunuazdnivnienis

o o q

VioueuBeilian Usziangun druavun sneiiiuuzysn Smdafivalan The Potential of Bird and

Wildlife in Ecotourism in the Context of Bird-Watching in Chom-Poo Sub- District, Nern Maprang,
Phitsanulok. Wete1398A539 5; 28-29 UNTIAN 2559; URMINUIGENLET Weke; 2559. i 262-3.

2. wanunlasun1sInaNsUns/aYaNsUns

3. fs/milede
Andnwal YN Uaslnyses WWAs. 2559. AW IAEUN19gun A Step for Birding.
Tnita U3ufs fiunlan.ISBN 978-616-7902-99-9
Andnwal A5y saudwtl wTausy 3UTYe) lewian. 2558, YUUNANTITUVIF o TruTul Hed

WSy iwadlan

andnwal 3Fufiuy. 2555. f151 ECOLOGY. ngaimme: u. uaiiing Suinesreveistu 1in. ISBN
978-616-7407-39-5

Andnual 33uRuy Lanssu Buut 4n1af yaynse. 2555, dilegunluumiine douisms

Bird Guide of Naresuan University.fiwajlan: nan.lssiuinsenalne.

4. wanuIvInsludnuasdy
Ananwal YUY wazinaduns SWdees. “unduemududes” Tupedul emansiv

yuyw” lugans”scence news” Uil 2 aUuil 4 WWiauawgu 2556
Andnwal FuNwY). Lasliiunasaswmsauanuasuelinunassansey 130 ogen.

Weenansiuguyu Tunsans Science News (Msansesulatnneingrmans uineduusens) U9
3 aUuil 1 1o Uns1AY 2556.

5. wasumeivnsnsulideay
faananssu “azwendasdacun”asefi 1-3 T w.A.2555-56-57 Umsivnisthqunuas
WELIANLITNIUN ez A den T UL Inedeusms Tngldsunsatiuayu
JUUTEIURINAAINAIINE
-NM39RUTH” workshopinatan1sdnnanssuyuyudnUneyuenisuedlulsaseu” U w.e.2556
dmsulssseulunawmiienauans lngldsunisatuayuaudszananinnesu3nisivnnis
APuAmennsizesunuarsssed wasmsihgunlifussoysndsssumnivesnusdsaumans
uazayvernans SedalriuinGouseuldeudian uasiougiing luguraindnvesusuth
UfuRImMeIns en.as. Ul 2554-2555-2556-2557-2559-2560
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va5usaIImanumMBBvInIstnedu lilddruniiswesmsfneiaduuiygy Wunanunis
NTATUNMSIELNIAARENNAI NI HUATUNI TN TUILAINTIHUARA A TIRILVLNIIRINTG
Wunanumednnisluseu 5 U founas wazi@ounuzuuuuussanynsy

(Heans1anse as.ananwal I5viumn)
109U IRUATHANUNIIVINTG
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UsZINLATHAIUNINIBINAG

Ya-dna
Mulng)  : auInd veuIuns
(Mw1dINaY) : Somjit Homchan

NAIIUNIGIVINIS
1. UNAIUNINIVINIST/UNAIUIFLNANUN
1.1 STAUUIUIYR

1.2 SEAUTH
a ¢ o ¢ a a ~ v A °
du3nd neudung, Nveysan dans. n1sussendltinsemanelaeaeanislun1sdwunuas

o

ATIRERUANUR LUV UgN S SuvewnulsuwiasTuNaldvilin Psyttalia fletcheri wag P. incisi

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

1.3, Anunlusieuduiiianinnsuszguivinig (Proceedings) s8AULIUNYIA

1.4 ARulumenuiuilosainmsUszyudams (Proceedings) seRUTA
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. wanunlasunsanansinsy/audnsuns

3. AN51/MNED
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4. HAUITINTTIUANYULDY

5. NasunIIvIN1snsuldaeny

@ : a Yy oy 9 1 = = o o <
vaiusasimanumnInstriulildduniiavasmsanuiinesulsynyn Wukasums
Fmsilasuniswennsaavaninueiinrualunsiansanudnliyana1 R LmIsI¥INTg
Juranumedrnisluseu 5 Ydounduasdeunuguuuuussanynsy

(Heeans1ansd as.audng vieudung)
L91U99USE IR ATHAIUNIIBINT
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UsZINLATHAIUNINIBINAG

Yp-ana
(nmwlneg) 3R Uszanunwus
("Mwdnge) : Surisak Prasarnpun

HAITUNIIAYINTS
1. unAnuMeArINIs/unanuAdeiidnum (Sesdduanntiegtudounas 5 U uasdadu &
Faduldde wiousrydogrudoyafinasugnifuvieuns)
1.1 SEAUUIUNYIA
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 52AUYIA
SUUTTL TN, a3dna Usza1unus, auani seudd, 851 Yunos way otunde
GRYEIVALH] maszmﬁmﬂé’aEJlﬁuuﬁugmﬁuaamﬁLmﬁzﬁmim@mﬁmmﬂauﬁama%. 158N INYENERNS
YN, atuiiley N13UsERivINsTEa Ui Inemaniive adafi 6: 20-21 fluea 2557, #i1 47-56.
(TCI nay 1)

1.3, Anunlusreauduiiianinnsuszgudvinig (Proceedings) s8AULIUNYIA

1.4 Afuwluseauduilosainnisuszguivins (Proceedings) sefuUuTA
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. wanuilldFunisanansins
suusI aend etfundy gasneu uar §3MNA_Uszauwus. oydnsinaiaiesdieuazisns
seyviiandeldfiifuusfuninuenedunasvesunasindauassaudumaianisueuiiuyes
Aoufimes, Yuil 16 nuawius 2559, Lavil 1403000376,

3. A151/ViNED

4. NAUIVINTTIIANEUZDU

5. WasunIIvIn1sisuldaeny

vasusashmanumIvinstnedy lulddumibsvasnisineniosuuiyan Wunasums
FynsnlasunasmeunIaumaninasniualun1sNsUILAIRSITYAAAAN SIRILALMNIYINTT
Juwasunmadvinisluseu 5 U dounds wazilisunuguuuuussanunsy

(Heeans1se as.a3ang Usvanunug)
L9N1UDIUTLIALAERNAITUNIIVING
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UsZINLATHAIUNINIBINAG

%9 - @na
(mwlve)  :euwus nedadin
(Mw1d9nqe) : Anupan Kongbangkerd

NRUNIIVINTG
1. unAnuMeArINIs/unanuAdeiidnum (Sesdduanntiegtudounas 5 U uasdadu &
Faduldde wiousrydogrudoyafinasugnifuvieuns)
1.1 SEAUUIUNYIR

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. (SClmago)

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. (SCImago/Scopus)

1.2 52AUVA
UAITTU WIAYUNA, A35HU gndumns, aunus nwduda. 2015, NsdnTunndleldananaiu

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

9
1 a aa 3 s a a a
AULNAUANTDII-DILDNLLDANUILIEUA

1)

13 L 6

Als 2519, SeAn1ud Tai3es, aunus nedade, A Sauan, sullyy) yndad. witadaluium

Y

1 ]
s A

LAz NS IARLKANTEAUNTUAAIBBNYBIBU sesquiterpene synthase lulilaLdalnzideng Thai J
Genet 2015; 8(3):182-90. (TCl ﬂ@:m 1)
957550 easey, ey wileiles, aunus nedufia, ud500 wIAgUNA. AndNvzAdEang

vaegnuaudinanasenitudesfulununiudesdululiiemaiiafidens-ensueriuaaii. 115813
WMIMAATYINT 2557; (RUURiLAw):104-15. (TCI Ny 1)
gullug ynded, Mls 15y, SaAnud Tuses, aynus nslada. nsiseuiisunisaineisiou

wanafieldlunmsAnwnisuanteenvesiusemaie RT-gPCR 91nfivdAnsnlng. 1. g, 1. 2556;
41(4):1030-42. (TCI ngat 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 mj::u 1)
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5UTNST e, oAt Auseaa, oyius neufia. nisAnwarmduiuSIMaTugnsTIYesndaels]
aﬂqa%j’m (Rhynchostylis BL.; Orchidaceae) @875 Amplified Fragment Length Polymorphism (AFLP).
Thai J Genet 2013; 6(1):1-10 (TCI nqa 1)

ayius nataiia, 5uIns 2wen, uaufeu 155vA. JadeiinadonsiaTyuariauivesiy
gouBesinUsU (Dendrobium ochreatum Lindl) Midssluszuuutdans. NIATNGNYAIERS N
2012; d@Uuiiey):159-68. (TCI ngy 1)

WuTAs1 nua, asaedl yaduseyy, aywus neduin. naveslelalafiukazeendusdonisimun
voufoifemuiismiiue (Curcuma manga Valeton & Zijp.). 1M3a13ngnueansing 2012; 4@vu
WLAi):87-92. (TCI Nyt 1)

ayius nedan, Ui AMINITYSNY, Ansal wivue1sd, Aigle vuls. navesalsaiuANng
Lﬁ]‘%ﬁg@dmaqﬁwiamiLﬁﬁgmawaméamg@%ﬁmmu (Dendrobium sulcatum Lindl.) Tuaniwiasn
0. NIasngnuransive 2012; d@duiivay):81-6. (TCl nay 1)

1.3 ﬁﬁuw"‘lusﬂmmﬁmﬁaemnmiilimgu%mms (Proceedings) S£AUUNUNIYIA

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 ARuluseauduiiesninnisssyudvnis (Proceedings) sefuUmA

gousnyl sunyly, audng neuduns, auus netufin. HAYBIGNTOINNT LAAITAIUANNT

Wigivlasonisiasgyuazimuivedusinaesunalslidwgyanyiug (Vandopsis gieantea (Lindl.) Pfitz.).
Tu AugIMemans unnIng deguasiesll, ussansnig. madssinnisngnumansiisusemalng
adsil 10; 16-18 Tqu1u255 9; wAneIdguanve1dl. guaswsil: un e deguasvsnil; 2559,
Wi 240-9.

ayius neliafa, Va3 AEINTYINE. SULUUTBINITMIZIABalUsInAB SuTBINd e lii

(Epipactis flava) senisiaseiiulanaznisiaundususeuluaninlasade. Tu augineraans
WTIMEIFQUaTI¥ENT, UTIUIENIS. NsUTERATIN TN NYMARSUiIUsSEWAlneasan 10; Jui 16-18
fgu1gu255 9; W IngduauaTvenil. quasI¥sIil: i ineduguasTIwsil; 2559, w1 269-79.
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gousnt Sunslu, andnd vendund, ayius nelufa. navesimendnsusuihatadul e
nstasylariauveslusinaesy naaeliwaanyiug (Vandopsis gigantea (Lindl.) Pfitz.) Tuanmw
Uaoaide. lu Angiveteans unTivendengien, ussansns. neUssgninnsinetmanside s fui
30-31 WEWAIAN 2559; NNTINENRENSLEN. WeLe: UATINISBNTLET; 2559, Uil 78-82.

suIns 2w, Tndu Indusing, fiving Sudun, ayius nelfufa. naves NAA $auffu BA fans
W3gyuaviauiveslunenindng Drosera communis St.HIL lunasanaass. Tu aazinerrans
UM INEIEENELEN, UTTANENS. N15UTEYNATINTINe1manside 8 Tuil 30-31 nauatAu 2559;
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Cancer Prev 2016; 17(8)4049. (PubMed/ MEDLINE)
Neanvongpanit K, Siengdee P, Buddhachat K, Brown JL, Klinhom S, Pitakarnnop T,
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Siengdee P, Euppayo T, Buddhachat K, Chomdej S, Nganvongpanit K. Two
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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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of holland papaya. Proceedings of the National and International Conference Interdisciplinary
Research for Local Development Sustainability (IRLDS 2015). July 23 Nakhon Sawan 2015, Thailand;
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Curriculum Map of Bachelor of Science (Biology)
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