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1) nguA¥1UeAY (Compulsory Courses)

4Aa.2

nangasuuu 2.1 1ieu 3 518791 (SCI04 8001, SCI04 8002, SCI04 8003) Lax
naNgaswuy 2.2 TAS8UNs 6 5187
UIWNUAN (UTTE - UJURNTT - Anwnadenuas)

SCl04 7001

SCl04 7002

SCl04 7003

SCl04 8001

SCl04 8002

SCl04 8003

AunuTInen 1
(Seminar in Biology 1)
FUNUTINYT 2
(Seminar in Biology 2)
ULV 3
(Seminar in Biology 3)
AunuTInen 1
(Seminar in Biology 1)
fULUNTINEN 2
(Seminar in Biology 2)
FUNUTINGT 3

(Seminar in Biology 3)

2) nguAvLaen (Elective Courses)
a = | a & v ~Ne YA i a & dll
Lﬁ@ﬂlﬁ‘&mmﬂﬂ’q&n‘mL’ﬁ@ﬂLﬂ‘W’]%ﬂ’]‘u (MI‘ViLaBﬂ 5 M@@Jﬁ) LLaSﬂ&jﬁJ’mﬁLaaﬂE)u g]

(%
Y

Nailiol A AU YN ZNIATNANYIABINTS

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

e (Usseny - UJUaNIs - Anendenuiaq)

2.1) NEUIVABNLANIZATY

2.1.1) ¥aQalllAIMYIUATANUNANNANLNITINN

SCI04 6101

SCl04 6102

SCl04 6103

SCI04 6104

SCl04 6105

SCl04 6106

MY FWINABUTEAUE

(Advanced Environmental Biology)
msUszdiunansznudsndon
(Environmental Impact Assessment)
MITNBHULEEMITMIFwIndey

(Environmental Planning and Management)

dnrinenae
(Freshwater Ecology)
Denen A
(Terrestrial Ecology)
UNAINYIAU

(Soil Ecology)
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3(3-0-6)

3(3-0-6)

4(4-0-8)

4(4-0-8)
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SClo4d 6107

SCl04 6108

SCl04 6109

SCl04 7101

SCl04 7102

SCl04 7103

SCl04 7104

SClo4 7105

SClo4 7106*

SCl04 8101

SCl04 8102

SCl04 8103*

SCl04 8104

SClo4 8105*

SCl04 8106*

SClo4 8107*

ANUNAINUAIENTIN NN TBYSNY 4(4-0-8)
(Biodiversity and Conservation)

Tnlimans 4(4-0-8)
(Biogeography)

UTINTIUINYT 4(4-0-8)
(Paleontology)

Tnminguazmsinmstliliansou 4(4-0-8)
(Tropical Forest Ecology and Management)
ﬁL’m‘iwmLLasmﬁmmiﬁuﬁﬂjuﬁw 4(4-0-8)
(Wetland Ecology and Management)

Tnringuaznmsinnsanivn 4(4-0-8)
(Wildlife Ecology and Management)

aUTduaz MIAnaUTE 3(3-0-6)
(Species and Speciation)

Tneinguazaluladiwuwes 4(4-0-8)

(Ecology and Sensor Technology)
mstemmitensouinduaznsvieaiededng 3(2-3-3)
(Photography for Conservation and ecotourism)
TnrineuasnsIAnINImeaRar el 4(4-0-8)
(Marine and Coastal Ecology and Management)
ANALAZNTASIILUUTNABINTAINY) 4(4-0-8)
(Ecological Statistics and Modeling)
MUsTMRaEMsUSUMsensUasuwlasaninenne 4(4-0-8)
(Climate Change Mitigation and Adaptation)
mivimLﬁmL%QﬁnmLLazmﬁmmiﬁuﬁﬁumm 4(4-0-8)
(Ecotourism and Management of Protected Area)

Uy A 19inmIve ez AU ANAIgN19TINTN 4(0-12-12)
(Special Problems in Ecology and Biodiversity)

WIUONLAEY 1 INAIN LAY ATUNAIARAIYNITININ 4(4-0-8)
(Special Topics in Ecology and Biodiversity)

TASIURAYA NN EN 1T I LA S BATIE 2 (0-6-6)

e (Special Projects in Biodiversity and Ecotourism)
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SCl0o4 8108*

YATY1AUMAINMAIIN1ITINNUAL N5V BT 9T a Tl
(Usgnounag 3187391 SCI04 6107 AIUNAINUAIENITINN
wazn5eusNY SCI04 8104 msvesfinnBsinauazmsdnns
i ufl fuasp SCI04 8107 TATseuitAwal VA NTAENs

AN NWAL NSV DU YT IFA)

2.1.2) 489adn1me (Zoology)

SCI04 6201

SCl04 6202

SCl04 7201

SCl04 7202

SCl04 7203

SCl04 7204

SClo4 8201*

SCl04 8202*

SCl04 8203*

SClo4 8204*

AR NN LUBIHA

(Diversity of Animals)

doqiienans

(Zoogeography)

a3 Inendanndouvesdn’
(Environmental Animal Physiology)
msfnuszuunsuliviaalisuiisu
(Comparative Endocrinology)

A5 IM1UIER 10N

(Avian Physiology)
mMsdnszuvasdivingeiugs
(Advanced Biosystematics)
Ugmiaun19d@ninen

(Special Problems in Zoology)
WIvoRLAEN19dnIINY

(Special Topics in Zoology)
lasanuiiayn sas 1w iianuly

(Special Projects in Phylogenetic Tree)

YnIyIN15aTIuNUnAuly

(Usznaumiesnedn SCI04 6201 ANUAINTANEYRIFnT,
SCI04 7204 MIIRTPUUANTINTEAUET Wag SCIO4 8203

Tasanuiiriwmsasauwnugiinuled)

2.1.3) uagangnuAans (Botany)

SCI04 6301

SCl04 6302

ATUNAINAAILUDING
(Diversity of Plants)
Wonwnila1ans

(Plant Geography)

19
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10

4(4-0-8)

4(4-0-8)

4(3-3-6)

4(4-0-8)

3(3-0-6)

4(3-3-6)

4(0-12-12)

4(4-0-8)

2 (0-6-6)

10

4(3-3-6)

4(4-0-8)



4Aa.2

SCl04 6303

SClo4 6304*

SClo4 6305%

SClo4 6306*

SCl04 7301

SClo4 7302*

SCl04 8301

SCl04 8302*

SCl04 8303*

SClo4 8304*

SCl04 8305*

SCl04 8306*

SCl04 8307*

SCl04 8308*

SClo4 8309*

neneenaRs LTIy

(Ethnobotany)

NFINTTUUNY

(Plant Systematics)

Frinemsduiugiivuaziudn

(Plant Reproductive and Seed Biology)
Fnevesnaigld

(Orchid Biology)

aTimevesivdugs

(Advanced Plant Physiology)

weluladmsmne deagaduas ooy

(Plant Cell and Tissue Culture Technology)
Frmensziulinanavesiiniugs

(Advanced Plant Molecular Biology)
WIARLaMALANITIINesEAULIENAYaTY
(Concepts and Techniques in Plant Molecular Biology)
Ugymfieeniangnuanans

(Special Problems in Botany)
WioNAYN 1IN NYAIEN T

(Special Topics in Botany)
lAsIuFgaIUNgNEA1anIlTus U

(Special Projects in School Botanic Garden)
TassnuiiEen svau naelditen1 san

(Special Projects in Commercial Orchid Production)
Tassuiiawdaiusitoyuy

(Special Projects in Seeds for Communities)

YW AIUNONLANARSLINT Y

(Us2nauUna8518739 SCI04 6301 ANUNAINNAI1BVDINT,
SCI04 6303 WenuAARSHUTY way SCI04 8305 TASsau
TLAYEIUNNYANENSLIATE)

YAIWIM FRLINAELTTINTAN

(Usenaunles1e3wn SClo4 6306 FInenvasnaielyl, SCI04
7302 mellagmsinzdssaduaziladeiiv uaz SCI04
8306 laTsuiAYnSHaLNGELdTIN15A1)
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4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(3-3-6)

4(4-0-8)

4(3-3-6)

4(0-12-12)

4(4-0-8)

2 (0-6-6)

2 (0-6-6)

2 (0-6-6)

10

10



SClo4 8310%

yo3mideriugiiioyuy

(Us2naunau518739 SCI04 6301 ANUNAINNAI18VDINT,
SCI04 6305 FInenmsduiugiivuaziudn waz SCI04 8307
Tassnufiawdniugioyu)

4Aa.2

10

2.1.4) wagaRugFaAIAYanIIINGT (Genetics and Molecular Biology)

SCI04 6401

SCl04 6402

SCl04 6403

SCl04 7401

SCl04 8401

SCl04 8402

SCl04 8403

SCl04 8404*

SCl04 8405*

SCl04 8406*

SCl04 8407*

PN VOITAR

(Cell Biology)

anyiugAans

(Molecular Genetics)

Uszansiugenans

(Population Genetics)

P TAUNAAIENT

(Bioinformatics)

msaeansluseduiad

(Cellular Signal Transduction)

WALANIONTIINGT

(Techniques in Molecular Biology)

WUTIAINTIUNY

(Plant Genetic Engineering)
Uyvnileunnaiiugenansuas o ¥iiven

(Special Problems in Genetics and Molecular Biology)
Wtofieunaiugaan Shaz ondiInen

(Special Topics in Genetics and Molecular Biology)
lasamsfiviwmalialunuideniseniugaans

(Special Projects in Techniques of Molecular Genetics
Research)

goIymatialuaddenisoniugaans
(Usgnaumedvn SCI04 6402 ayiugatans SCI04 8402
wAtiAn19eITInel uag SC04 8606 lasamsilawinaialy
MTITEN 90 HUIAENS)

2.1.5) wagauluyIneuazuinnssa (Nanobiology and Innovation)

SCl04 6501

nsndaunsdanluniidenistanmn

(Intellectual Property in Bio-research)

21

3(3-0-6)

4(4-0-8)

4(4-0-8)

3(3-0-6)

3(3-0-6)

4(2-6-4)

4(4-0-8)

4(0-12-12)

4(4-0-8)

2 (0-6-6)

10

3(3-0-6)
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SCl04 7501

SCl04 7502

SCl04 7503

SCl04 7504

SCl04 7605*

SCl04 8501

SCl04 8502

SClo4 8503

SCl0o4 8504*

SCl04 8505*

SCl04 8506*

SClo4 8507*

SCl04 8508*

SCl04 8509*

SCI18 7002

NANSENUMNT A LarAnndenesianunly

(Biological and Environmental Impacts of Nanomaterials)
Weing1uly

(Nanotoxicology)

ulumaluladauindou

(Environmental Nanotechnology)
waluladilervasianuily

(Green Technology of Nanomaterials)
wanafnTmmidiionsiann gy

(Bioplastic for Sustainable Development)
wluwianssudmsumsthdath

(Nano-innovations for Water Treatment)
sumAuluTanesiarUselevini@inin

(Silver Nanoparticles and Bio-applications)
mMsUszidiuanudssvesiaguily

(Risk Assessment of Nanomaterials)
nMsdunsIzisyumMauluTanes

(Synthesis of Silver Nanoparticles)
nM3dnmMsvesdsanianuilu

(Nanomaterial Waste Management)
Ugymdiewn1sunlugdinelas uinngsu

(Special Problems in Nanobiology and Innovation)
WNLAYN U LT I ez uTRNT TN

(Special Topics in Nanobiology and Innovation)
lasanuilawdiuinnssuainayn A lugaies

(Special Projects in Bioinnovation of Silver Nanoparticles)
YN ININNTINIINOUM AWIILTAIBS
(Usznauiesnedn SCI04 8502 aumaunlualiesuas
Usglovtine®inn, SCIo4 8504 nsduATIzouMALLLTS
1393 WAy SCI04 8508 1ATINUAYTINTNNTTUIINBUNAU
Tuganes)

fsznaumameluladitugs

(Deep-tech Entrepreneurship)

22

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(4-0-8)

4(2-6-4)

4(4-0-8)

4(0-12-12)

4(4-0-8)

2 (0-6-6)

10

3(3-0-6)



4Aa.2

2.2) nguAvdandy  (Others)

SCI04 6601 DINBUATEDANINTIING) 4(4-0-8)
(Research Methods and Statistics in Biology)

SCI04 6602*  WMATANINTIING) 3(2-3-6)
(Techniques in Biology)

SCI04 6603 MIWHUlUTINYIANENINITIING) 3(3-0-6)

(Scientific Writing in Biology)

SCI04 6604  MsvANIlaLa UsElUTI89IUN IV 3(3-0-6)
(Scientific Research Understanding and Evaluation)

SCI04 6605%  annavudinAny 8(0-0-0)

(Graduate Co-operative Education)
UL
1) Inderliimuiseivla 9 idaselaemivendomaluladasu’ vieneinilfuduvil wemdngnss alud nwaie
#1799 8717114 joint degree, double degree, sandwich program VB NENS S oAU 88 U 1 wameluuas
Aszmrddianus silefuimfinendoweluladgsud e wietginmsiuinedomaluladgsuiDuandn
siflagldsuemudiurouainanufin
2) * yneteneginiivalundngnsuiuuse w.a. 2565

3) NguAIYINIINUS/N15AUAT1BE5E (Thesis/Independent Study)
Fenamuleunei v Inendmsaulas@ I vangns kuu 1.1 wuu 2.1 %38 wuu 22
FuunIEin (Ussene-Ufia-Anudlenuias)

SCl04 8701 Aneniwusauivadia vy 1.1 64
(Ph.D. Thesis Scheme 1.1)

SCI04 8702 AnentnusauUndia wuu 2.1 48
(Ph.D. Thesis Scheme 2.2)

SCI04 8703 AnetnusauiUndie wuu 2.2 64

(Ph.D. Thesis Scheme 2.2)

23
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3.1.4 G798 19LNUNTTANEN
1) néngasuuu 1.1 dwsudidr@nwnau Uiy v Inevininentinusuas laides

ANw151873%0 (64 AUI8AR)

u AemsAnedl 1 w“iae aemsanendl 2 wiae aansAnedl 3 Y
U fin fin fin
1 SCI04 8701 Inenilwudaug 3 SCI04 8701 Ineiinusnud 3 SCI04 8701 Ineiinusnud 3
Uaufian Ly 1.1 (Ph.D. Thesis Judie U 1.1 (Ph.D. Thesis Judie WUy 1.1 (Ph.D. Thesis
Scheme 1.1) Scheme 1.1) Scheme 1.1)
374 3 394 3 394 3
2| scl04 8701 Imednusaug) 3 SCI04 8701 Inendinusnud 3 SCI04 8701 Inedinusnud 3
Uudie wuu 1.1 (Ph.D. Uudie wuv 1.1 (Ph.D. Thesis Uudie wuu 1.1 (Ph.D. Thesis
Thesis Scheme 1.1) Scheme 1.1) Scheme 1.1)
GRTelIGHN )
71 3 37U 3 371 3
3 | sCl04 8701 Inenfinusnug 3 SCI04 8701 Aneninusaud 21 SCI04 8701 Ineinudyud] 22
Jaudie wuu 1.1 (Ph.D. Thesis Uaudin wuu 1.1 (Ph.D. Thesis Jtudie wuu 1.1 (Ph.D. Thesis
Scheme 1.1) Scheme 1.1) Scheme 1.1)
@oulasssngineninug) (@oUineiinud)
37U 3 ety 21 37U 22

e 1) devdeulszananinuf aelu 6 manisfinw
2) apulAsesineniinus Mmelu 7 nenisane
3) WedoukulasssInendnusuim Jsenuseasiviveinusleninni 3 wdein

2) nangasuuu 2.1 SmsuginAnvinaudiggrin lnednwisgdndeiuiae

eAn@en (aiiesmn 16 iedin) wazyindinentnus (48 wiiein)

A1ANTSANEA 1

AANsANYA 2

A1eNsAnEA 3

U hUY it} WY
b fin gfin fin
SC104 8001 dusnifinen 1 1 SCI04 8002 dusn T e 2 1 SCI04 8003 dusnTinen 3 1
(Seminar in Biology 1) (Seminar in Biology 2) (Seminar in Biology 3)
v den Elective Coures) 6 Fwden Elective Coures) 4 A den (Elective Coures) 3
1 SCI04 8702 nenilnudaug 3 SCI04 8702 nenilnudaug 3
Judie wuu 2.1 (Ph.D. Thesis Judie wuu 2.1 (Ph.D. Thesis
Scheme 2.1) Scheme 2.1)
374 7 374 8 374 7
SCI04 8702 Ineinudaug 3 SCI04 8702 nenilnudaug 3 SCI04 8702 neilnudaeg 3
2 Jaudia wuu 2.1 (Ph.D. Thesis Jaudie Luu 2.1 (Ph.D. Thesis Jaudie Luv 2.1 (Ph.D. Thesis
Scheme 2.1) Scheme 2.1) Scheme 2.1)
(FauinAuaLTR)
EleY 3 571 3 571 3
SCI04 8702 3nenilnusnud] 3 SCI04 8702 Avenilwwdawf] | 15 | SCI04 8702 Inenfinudnud 15
3 Tudie wuv 2.1 (Ph.D. Thesis Tudin wuu 2.1 (Ph.D. Thesis Tudin wuu 2.1 (Ph.D. Thesis
Scheme 2.1) Scheme 2.1) Scheme 2.1)
(@oulasesnimeniinud) (@oUinefinud)
394 3 374 15 374 15

e 1) gevdeulszananinuf nelu 6 manisfinw
2) apulAsesineniinus Mmelu 7 apnisanw
3) WedouknulasssInendnusui Jsenuseasivivetinuslaninni 3 wdieia
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3) wangasuwuy 2.1 wuulavfatudinfnun dwsudidi@numnaudiyyiin
Ine@nusnedm Usrukarsneninden (Witesmn 8 iein) annadudinAne) (8 “ulein) way

VMINEUNUS (48 viLene)

u aemsanend 1 e aansAned 2 g aansAned 3 e
R fin fin fin
SCI04 8001 &ununTIINgn 1 SCI04 8002 &uaun 1 SCI04 8003 dusiun 1
1 (Seminar in Biology 1) I1nen 2 (Seminar in ¥ 3 (Seminar in
Biology 2) Biology 3)
A Lden [Elective Coures) 3 Jden Elective Coures) 2 SCl04 8702 Angniinud 3
1 SCI04 8702 Ineilnusnus 3 SCl04 8702 neniinug 3 Auijvadin wuu 2.1
Judim wuy 2.1 (Ph.D. AU UMAN WuU 2.1 (Ph.D. Thesis Scheme
Thesis Scheme 2.1) (Ph.D. Thesis Scheme 2.1)
2.1)
ELet 7 71 6 71 4
SCI04 6605 anfia 8 SCI04 8702 Anefinus 3 SCI04 8702 Anefinus 3
2 Jaudinfnw (Graduate Co- auf Unudia wuu 2.1 AuijUadin wuu 2.1
operative Education) (Ph.D. Thesis Scheme (Ph.D. Thesis Scheme
2.1) 2.1)
(FeuinAuauTR)
ELeY 8 71 3 71 3
SCI04 8702 Inednusaus) 3 SCI04 8702 Ineiinug 15 SCI04 8702 Ineilnug 15
3 J'e e wuu 2.1 (Ph.D. Auivagin wuu 2.1 AuilUngin wuu 2.1
Thesis Scheme 2.1) (Ph.D. Thesis Scheme (Ph.D. Thesis Scheme
2.1) 2.1)
(@oulasesnaineniinud) (@oUineiinud)
ERet 3 71 15 71 15
e 1) aavaeuuszianinug nelu 6 MAnisany

2) aoulAsesineniinus Mmelu 7 nenisAne

3) WedpUrnulaTaT Inendnusuan Jseunsaanivivendnuslaninnin 3 mheia
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4) vangRsuuY 2.2 nsuginfnunnauliyyns Inednusgdndeiuiae
seRvden (Witeumn 32 wuien) wasviinentns (64 wuenin)

A AensAned 1 e AemsAneil 2 ) AensAn 3 %Y
R fin gin fin
SCI04 7001 &unundainen 1 1 SCI04 7002 §uNUNTIINYI2 1 SCI04 7003 dununainen 1
(Seminar in Biology 1) (Semnar in Biology 2) 3 (Seminar in Biology 3)
! Ayuden (Elective course) 9 Ayuden (Elective course) 9 Ayuden (Elective course)
37U 10 57U 10 37U
SCI04 8001 dunundinen 1 1 SCI04 8002 dunuFyIme 1 SCI04 8003 dununTiainen 1
(Seminar in Biology 1) 2 (Seminar in Biology 2) 3 (Seminar in Biology 3)
SCI04 8703 e inusaug 3 SCI04 8703 e inusaug 3 SCI04 8703 Ieinusaug 3
2 Tudie wuu 2.2 (Ph.D. Tudin wuu 2.2 (Ph.D. Tudin wuu 2.2 (Ph.D.
Thesis Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
(@ouinnnaud?)
57U 4 57U 4 57U
SCI04 8703 Weinusnui 3 SCI04 8703 Inenfinusnyf 8 SCI04 8703 Anednudaud
Tudim Wuu 2.2 (Ph.D. Thesis YU e wuu 2.2 (Ph.D. Yud e wuu 2.2 (Ph.D.
3 Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
(@oulasesndineniinud)
37U 3 57U 8 37U
SCI04 8703 Wenfinusaug 8 SCI04 8703 Inendnusau] 8 SCI04 8703 Inendnusaud
Judin wuu 2.2 (Ph.D. Thesis Yud e wuu 2.2 (Ph.D. Yud e huu 2.2 (Ph.D.
4 Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
524 8 57U 8 57U 8
SCI04 8703 Ieinusnuj 6 SCI04 8703 Ineniinusny 3 SCI04 8703 Ineiinusnud
Tudie wuu 2.2 (Ph.D. Thesis Ve wuu 2.2 (Ph.D. U wuu 2.2 (Ph.D.
5 Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
(@pUINENTNUT)
57U 6 57U 3 57U 3

Ve 1) gevaeuUszuianiug melu 6 mantsAng
2) aoulAsesineniinus Mmelu 7 nenisAne
3) degpusnulasssineninusuin Jsenunseasivinentinusleuinnii 3 wdiein
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4Aa.2

5) wangns wuu 2.2 wuulaviatudindnen dmsugdnfnwiiauuSynns

VINEUNUS (64 ViLene)

AR
a

M) Ly

u aamsanend 1 e aansAnend 2 TS amemsanendl 3 e
R fin gin fin
SCI04 7001 dununTainen 1 1 SCI04 7002 dunun@ininen2 1 SCI04 7003 dununTyinen 1
. (Seminar in Biology 1) (Semnar in Biology 2) 3 (Seminar in Biology 3)
JLden (Elective course) 8 JLden (Elective course) 5 JLden (Elective course) 5
7 9 ETetY 6 71 6
SCI04 8001 dunundinen 1 1 SCI04 8002 dunuFayIme 1 SCI04 8003 dununTiainen 1
(Seminar in Biology 1) 2 (Seminar in Biology 2) 3 (Seminar in Biology 3)
SCI04 8703 Ineinusaug 3 SCI04 8703 einusaug 3 SCI04 8703 Weinusaug 3
2 Tudie wuu 2.2 (Ph.D. Tudin wuu 2.2 (Ph.D. Tudin wuu 2.2 (Ph.D.
Thesis Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
(@ouinnnaud?)
79U 4 bl 4 79U
SCI04 6605 anfatndinfnu 8 SCI04 8703 Inenfinusnyj 11 SCI04 8703 Ineiinusnud
(Graduate Co-operative U e wuu 2.2 (Ph.D. U'nd e wuu 2.2 (Ph.D.
3 Education) Thesis Scheme 2.2) Thesis Scheme 2.2)
(@oulasesnineniinud)
7 8 ETeY 11 71 8
SCI04 8703 Weinusnuj 8 SCI04 8703 Ineniinusnyf 8 SCI04 8703 Ineiinusnud]
Judin wuu 2.2 (Ph.D. Thesis Yua e wuu 2.2 (Ph.D. Y'ud e huu 2.2 (Ph.D.
4 Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
37U 8 Rt 8 374
SCI04 8703 Ieinusnuj 6 SCI04 8703 Ineniinusny 3 SCI04 8703 Ineiinusnud
Tudie wuu 2.2 (Ph.D. Thesis Ve wuu 2.2 (Ph.D. U wuu 2.2 (Ph.D.
5 Scheme 2.2) Thesis Scheme 2.2) Thesis Scheme 2.2)
(@pUIMENTNUS)
79U 6 591 3 79U 3
e 1) devdeudszananinui aelu 6 manisinw

2) aoulAsesineniinus melu 7 nenisAnw
3) WedouknulasssInendnusuim Jsenuseasivneinuslaninni 3 wdiein
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3.1.5 AND5UY518IYN
ﬁwa%masw%sma%ﬂunmwu’m f

3.1.6 AMUNUYVBITRE I
EUsyanseAm Ussneudusies 3 fuasiaan 6 5 wihdesedmilamamang fei
aeufi 13 vunede dndnden
A10Uf 45 vunede @i
A7 6 WNEDY  SEAUYDIIIYIVN LT
1A% 6 NUEDY ITEAUUSUIIN

L]
o
o

@Y 7 nangne IvnseauUTayginduga

18 8 Mt AvszAuUSgilen
Seruil 7 wneie  nquvilulena

1@ 0 ¥u188 T1eUsAY

@Y 1 Mgt Uanaillring uasANNYAINIAIEN YN

LAY 2 vaneia UenadnIInen

1A 3 NUNEE HonangNuAans

1A 4 NUNEf NegaRugAansLaz i TIven

@AY 5 vl NegauluTVIng uazuInn Ty

W@ 6 el v dendu o

L8 7 Mg S183INeNInusuarnsAuAINDETY
AT 89 wnedt  @dusedvive ezl
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3.2 Yo-eina AL wazAAinISANYIY99919138
3.2.1 9191387 SURnvaUNENgAs (MARIN )

o o ~Na o &
aL v Fo-ana ABA #IN an1uidniansin Ume
7 N5ANY
1| 9a. asddung @ Ph.D. | Cell Biology | University of Connecticut, 2546
USA
M.Sc. | Biological University of Southern 2540
Sciences Mississippi, USA
WU, | T (Aesh | unnineiduusulnu 2536
ELY)
2| . esvyisieu ey Ph.D. | Botany North Carolina State 2545
University, USA
WU, | B UAINYISEVDULAY 2539
(Aushtia)
3| el ATweAWM @335 | Ph.D. | Crop and Soil | Michigan State University, USA 2546
Science
WA | eeand URTINY RN YATAERNS 2537
Aauando
WU | nneeEns | aensalmvnIne 1§y 2534

3.2.2 919158Us2IMANgAS
1A AT.YNINT lesednn Ph.D. (Animal Physiology), University of Minnesota, USA, 2541
W (F7Ine1), PaNTaiunInends, 2531
MU, @en, NeTAty), 1RINEIaBTIULAL, 2529

2. 5A. 938Ny @3 Ph.D. (Cell Biology), University of Connecticut, USA, 2546
M.Sc. (Biological Sciences), University of Southern Mississippi,
USA 2540
WU, @11, NESATYL), UN1INUISUVBULALY, 2536

3. 5. ASVLGI O Wawan Ph.D. (Botany), North Carolina State University, USA, 2545

WU, @11, NESATYL), UN1INUIFEVBULAY, 2539
4. 56. ATNRINTIA USEansnn e, (MeNA1an$TININ), IRaINTNINIE, 2550
M4, (@n33nen), Pransaluniivends, 2544
WU, @Ie1), Pansaluninede, 25641
5. {Al. A5.029NU8 WIUAS Ph.D. (Molecular Biology), University of Manchester,
UK, 2544
MWL, @INET), W INeFLvaULNY, 2538
6. WA, AT.NIALNN ?j’aﬁm’sﬁ Ph.D. (Crop and Soil Science), Michigan State University,
USA, 2546
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7. WA, 95.5UR Tugue

8. 8. A3.A3anual YWY

3.2.3 8191595d9U

v
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1) 318391U9AY (Compulsary courses)
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UAa.2

SCl04 7001 Seminar in Biology | 1(1-0-2)
Prerequisite: None
Science communication relating to biology in the English 3-min presentation

(speed talk), use of information technology to search for currently published papers

in biology from the accepted databases, learning of the composition of a published

paper, abstract writing without plagiarism, PowerPoint preparation for an academic
presentation, English presentation of the published paper, and team-management for
presenting in the mini-symposium.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Understand and commute the research of biology in the English 3-min presentation
(PLO3, PLO4, Apply);

2. Understand and use information technology to search for currently published
papers from the accepted national and international databases (PLO3, PLO6,
Apply);

3. Understand the composition of the published paper and use it for preparing the
PowerPoint presentation (PLO4, Apply);

4. Write abstract from the published papers without plagiarism (PLO1, PLO3, Apply);

5. Present the published papers in English (PLO3, Apply);

6. Work for class by team-managing the mini-symposium for presenting the published

papers (PLO1, PLO2, Apply).

n-2



UAa.2

SCI04 7002 &uuu1FIING 2 1(1-0-2)
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(PLO1, PLO3, Apply)

5. Unausnanuidesnuilagldnwdingy (PLO3, Apply)

6. AAT1eNHaITeINTUuazas1slunanuideanuilaeldndnnieada (PLOS, PLOS,
Analyze)

7. haufiediusialasdanisnsinauslusuivumsyssauduiungesluguiuunis
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UAa.2

SCl04 7002 Seminar in Biology I 1(1-0-2)
Prerequisite: None
Science communication relating to biology in the English 3-min presentation
(speed talk), use of information technology to search for currently published papers
in biology from the accepted databases, learning of the composition of a published
paper, abstract writing without plagiarism, PowerPoint preparation for an academic
presentation, English presentation of the published paper, analyses of research data
from figures and tables based on statistics, and team-management for presenting in
the mini-symposium.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Present the research of biology in the English 3-min presentation (PLO3, PLO4,
Apply);
2. Use information technology to search for currently published papers from the
accepted databases (PLO3, PLO4, PLO6, Apply);
3. Use the composition of the published paper for preparing the PowerPoint
presentation (PLO4, Apply);
4. Write abstract from the published papers without plagiarism (PLO1, PLO3 Apply);
5. Present the published papers in English (PLO3, Apply);
6. Analyse the research data from figures and tables based on statistics (PLO5, PLOS,
Analyze);
7. Work for class by team-managing the mini-symposium for presenting the published

papers (PLO1, PLO2, Apply).
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(PLO1, PLO3, Apply)
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UAa.2

SCl04 7003 Seminar in Biology I 1(1-0-2)
Prerequisite: None
Science communication relating to biology in the English 3-min presentation

(speed talk), use of information technology to search for currently published papers

in biology from the accepted databases, learning of the composition of a published

paper, abstract writing without plagiarism, PowerPoint preparation for an academic

presentation, English presentation of the published paper, analyses of research data

from figures and tables based on statistics, research data evaluation from at least 2

published papers for the supporting and controversial points, and team-management

for presenting in the mini-symposium.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Present the research of biology in the English 3-min presentation (PLO3, PLO4,
Apply);

2. Use information technology to search for currently published papers from the
accepted databases (PLO3, PLO4, PLO6, Apply);

3. Use the composition of the published paper for preparing the PowerPoint
presentation (PLO4, Apply);

4. \Write abstract from the published papers without plagiarism (PLO1, PLO3, Apply);

5. Present the published papers in English (PLO1, PLO3, Apply);

6. Analyse the research data from figures and tables based on statistics (PLO5, PLOS,
Analyze);

7. Evaluate the research data from at least 2 published papers for the supporting and
controversial points (PLO7, Evaluate);

8. Work for class by team-managing the mini-symposium for presenting the published

papers (PLO1, PLO2, Apply).
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Analyze)
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UAa.2

SCl04 8001 Seminar in Biology | 1(1-0-2)
Prerequisite: None
Science communication relating to biology in the English 3-min presentation
(speed talk), use of information technology to search for currently published papers
in biology from the accepted databases, learning of the composition of published
papers, abstract writing without plagiarism, PowerPoint preparation for an academic
presentation, English presentation of the published paper, analyses of research data
from figures and tables based on statistics, and team-management for presenting in
the mini-symposium.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Present the research of biology in the English 3-min presentation (PLO3, PLOA4,
Apply);
2. Use information technology to search for currently published papers from the
accepted databases (PLO3, PLO4, PLO6, Apply);
3. Use the composition of published papers for preparing the PowerPoint
presentation (PLO4, Apply);
4. Write abstract from the published papers without plagiarism (PLO1, PLO3,
Apply);
5. Present the published papers in English (PLO3, Apply);
6. Analyse the research data from figures and tables based on statistics (PLO5,
PLOG6, Analyze);
7. Evaluate the research data from at least 2 published papers for the supporting
and controversial points (PLO7, Evaluate);
8. Work for class by team-managing the mini- symposium for presenting the

published papers (PLO1, PLO2, Apply).
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SCl04 8002 Seminar in Biology II 1(1-0-2)
Prerequisite: None
Science communication relating to biology in the English 3-min presentation

(speed talk), use of information technology to search for currently published papers

in biology from the accepted databases, learning of the composition of published

papers, abstract writing without plagiarism, PowerPoint preparation for an academic

presentation, English presentation of the published paper, analyses of research data

from figures and tables based on statistics, and team-management for presenting in

the mini-symposium.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Present the research of biology in the English 3-min presentation (PLO3, PLOA4,
Apply);

2. Use information technology to search for currently published papers from the
accepted databases (PLO3, PLO4, PLO6, Apply);

3. Use the composition of the published paper for preparing the PowerPoint
presentation (PLO4, Apply);

4. Write abstract from the published papers without plagiarism (PLO1, PLO3, Apply);

5. Present the published papers in English (PLO3, Apply);

6. Analyse the research data from figures and tables based on statistics (PLO5, PLOS,
Analyze);

7. Evaluate the research data from at least 2 published papers for the supporting and
controversial points (PLO7, Evaluate);

8. Work for class by team-managing the mini-symposium for presenting the published

papers (PLO1, PLO2, Apply).

N-10



UAa.2

SCI04 8003 &UNUITIINEI 3 1(1-0-2)
AyrueAunau: Lyl

NsdeasHANUITeN1TTIelusUsuumMsiaweauilngldnudangy ns

a

Tdwelulagarsaumalunisdudunanuideifiuiniadinerndudagiuaingrutoya

L a 6

M5a153N P UNITEBUTU NMSAN®199AUTENDUVRINAINUITLRANUN NISITWeUUNARE DN

v A

N1509AANUNAINUITYRARLNABIAUTIAIINNTABNLALUITIUNTIY NISLASIUABNILIDS

v [

WoELNENITULELDNIIYINT NMsUausranuiITeaiuilagldn1¥8Ingy N153AII9A

v a

Ha33uINgUnazaselunanddeafindlagldvdnnisads n1susadiudeyaidenatuayy

Y

6 1 4

wazdandstunnnanuidefifuiedsiosaaades n1sadvassamideide lnlangesing

M3ITeiinuanranuiiuiedtos 3 3oe wazmseuduiiuiiodanisnisinausly

sUnuUMsUIEINAILNE Y

waé’ws‘ms{%ﬂuifﬁmw%’es:ﬁ’usw%m :

tnAnwruseindtauansoseluil

1. dnauenasuiden1ediingrlusluuunisdnaueaiuunilagldaiwidengy (PLO3,
PLOG, Apply)

2. THweluladasaumdlunsdufunasiiseifanimedinemiduiagiuangudeya
M3aITefldsunseensu (PLO3, PLOG, PLOS, Apply)

3. 14esAUsznovvesnasIuiseifunlunisesoudanianesnesiilon1sunauenig

311115 (PLO4G, Apply)

'
[ =1

4. \PYUUNANEDINNNITOBAAINUNANUITERANLINB LU IAINNN1TABNLEBUITIUNTTH
(PLO1, PLO1, PLO3, Apply)

5. WnauenanuIdefnunlnglin1wdinge (PLO3, Apply)

6. 5UBLAYIATIEYINATIEIINFULAEM TS lunanWIde ARl ldvdnn19ada (PLOS,

PLOS, analyze)

'
a L% v 1%

7. Uspiliutayaide uuauuuamﬂLLsmﬁ’umﬂwamuﬁiﬁ’aaﬁmﬁaéwﬁaﬂamL%IEN (PLOT7,
Evaluate)

8. a5 19assATtldelndandesinemsiTefinuannanuifiuiedeios 3 1309 (PLOT,
Faluate)

9. yhauiileduulasdanisnisinauslusduuunisussgudunungeslusiuuuns

veududiu (PLO1L, PLO2, Apply)
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SCl04 8003 Seminar in Biology I 1(1-0-2)
Prerequisite: None
Science communication relating to biology in the English 3-min presentation

(speed talk), use of information technology to search for currently published papers

in biology from the accepted databases, learning of the composition of published

papers, abstract writing without plagiarism, PowerPoint preparation for an academic

presentation, English presentation of the published paper, analyses of research data

from figures and tables based on statistics, research data evaluation from at least 2

published papers for the supporting and controversial points, creation of new research

topic from the finding research gaps from at least 3 published papers, and team-

management for presenting in the mini-symposium.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Present the research of biology in the English 3-min presentation (PLO3, PLO4,
Apply);

2. Use information technology to search for currently published papers from the
accepted databases (PLO3, PLO4, PLO6, Apply);

3. Use the composition of published papers and use it for preparing the PowerPoint
presentation (PLO4, Apply);

4. Write abstract from the published papers without plagiarism (PLO1, PLO3, Apply);

5. Present the published papers in English (PLO3, Apply);

6. Analyse the research data from figures and tables based on statistics (PLO5, PLOS,
Analyze),

7. Evaluate the research data from at least 2 published papers for the supporting and
controversial points (PLO7, Evaluate);

8. Create a new research topic from the finding research gaps from at least 3 published
papers (PLO7, Evaluate);

9. Work for class by team-managing the mini-symposium for presenting the published

papers (PLO1, PLO2, Apply).
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2) BuINIYLaan (Elective Courses)
2.1) NUINIVNADNLANIZATY
2.1.1) ¥aadlIAINYIUATAIIUNAINNAT1ENIITIAIN (Ecology and

Biodiversity)

5CI04 6101 I AMenFeuIndensziuge 4(4-0-8)

FurdsAunau: SCI04 1001 “aNTIINET 1 A38lALANULAUYBUVIEIVIIU
MsAnwTinendunndouseiugasinis Uszvnsuywd uafviazfivine A

‘ﬂ‘fl'aLLazﬂﬁiL‘UgEJ‘LJLL‘Ua\‘iﬂﬂ’l‘WQﬁE)’]mﬁ ALLASEANISAILING DY WAZAILAIINTI VD1

NITeMTANeFIndou

nadwsnsSeuiiaanTesziusein ;

Undnwisuseinidtauannsaselud

1. a%mammiuawé’ﬂmiﬁﬁﬁﬁ’@lumﬁﬁmm?ﬁma”amlﬁ (PLO4, Understand)

o w

2. ‘1.138Qﬂﬁi%ﬂ?ﬂﬂiLLﬁz%ﬁﬂﬂﬁﬁﬁ?ﬂ@iu%ﬁ%’ﬁ%ﬂ’]ﬁlﬂLL?W%@NTUﬂﬁVTNWUIﬁ (PLOG,
Apply)

3. Teluladansaumndlunsdududoyauaz uisensdiinerdsnndeniiviuarsls
(PLOG, Apply)

4. Sinseilynisaziiausfiogneauifeniadinendwindeudiviuadold (PLOS,

Analyze)
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SCl04 6101 Advanced Environmental Biology 4(4-0-8)
Prerequisite: SCI04 1001 Principles of Biology | or Consent of the School
The studies of advanced environmental biology, including human population,
pollution and toxicology, disaster and climate change, environmental stress, and
current research issues in environmental biology.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of environmental biology (PLO4, Understand);
2. Apply the concept and knowledge of environmental biology for career work (PLO4,
Apply);
3. Use information technology to find current information and research in
environmental biology (PLO6, Apply);
4. Analyze the problem and present current research in environmental biology (PLO5,

Analyze).
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SCI04 6102 AnsUssidiunansznUAwIndey 3(3-0-6)
yrdeAunau: Tl

nszvINNsUsTfiuRansEnuAaadouvesUseindlneuazsisUszima Usziamn
Tasamsiidesgnusziiiu FFUszifiunansenusedaindeumnanionInuariinIm AaAng
TUselovivoanyud wazAMAIRBAMAINTIA NITUTLTUNANTENUNIIEVAIN N3
Uszillunansznuselasvgionazdeny msUszifiuguemaasemnsvesdunndon n1s
Uszifiunansgnudaindeumnegnsmans sULuUsnunsUszifiunansznuaindon
wazmfinam nsdifnevenelusagsinsssme uazmsAnm Ay
nadwsnsEEuiiManTesziusein ;

JnAneieus1edviinnuausaselul

]
a o [

1. 88u1eAUIUAENANNIS mmyiumsﬂsmﬁumaﬂswu?ml,mé’aulﬁ (PLO4,
Understand)

2. Uszynaldmnuiuaznannisfididguesnisussifiunansenudanndenlunisiauls
(PLOG, Apply)

3, Tsﬁmﬂiuiaﬁmiaumﬁiumsﬁuﬁu%gaLLa8ﬂia‘jﬁﬂmmiﬂiaﬁumaﬂswuﬁaLLamﬁau'1‘7i
viuaiyla (PLO6, Apply)

4. Sipszilamuaziauensalinvnsussdiunanseuawndeuiiuadeeludssine
waginalsewnala (PLOS, Analyze)

5. UsguliunuImaimunganlunisannansenuaunaauvadlasinisha (PLOS, Evaluate)
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SCl04 6102 Environmental Impact Assessment 3(3-0-6)
Prerequisite: None
Environmental impact assessment processes in Thailand and other countries,

types of projects to be assessed, impact assessment methods for biological and

physical environments, quality of life, health impact assessment, economic and social

impact assessment, economic values of the environment, strategic environmental

assessment, environmental impact and monitoring report, case studies in Thailand and

other countries, and field studies.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain the concept and knowledge of environmental impact assessment (PLO4,
Understand);

2. Apply the concept and knowledge of environmental impact assessment for career
work (PLO4, Apply);

3. Use information technology to find current information and case study of
environmental impact assessment (PLO6, Apply);

4. Analyze problems and present current case studies of environmental impact
assessment in Thailand and other countries (PLO5, Analyze);

5. Evaluate appropriate methods to reduce environmental impacts of a project (PLO5,

Evaluate);
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SCI04 6103 N15INUHULANITIANTTAIWIAEDN 3(3-0-6)
Fyrdedunou: 1l
ngmang ulewie uazukunsinnsdanndenlussiuviosdiunassedulszing
nginskardennasdandeuseninussma unumuaslassaiisvesesdnuImMsianig
Aswndouvesniasguaziontu waluladnsdanisiids erneads vey veudesunsie
Lazuafindy 9 IATwgaansauanden 1nsgIuTEUUNTIANITAIAdoN MsUsERIUTY
$nstin seauiideing tewmeiwnUTu emsueunUIu aanudndusiiioduandon s
famsdanndenludeanazyuun Ininerdunnden MaasnLazuImsanudandm
Awndouuuuildudan mesussAnsdanden nsdlfnu wazvirudn
nadwsnsSeuiaanTesziusein ;
tAnunikiunedvifauamnsorelud
1. o3uieAnNiuazndnmsiddgylumsnaununaznsinnisasnndenluiusiie 9 1a
(PLO4, Understand)
2. Uszgndldnuduazndnnisiidrdguesnsnanuuaznisinnisdaadeslunsiiny
1g1 (PLOA4, Apply)
3. Ansesitlymnaziiauensdinunisaunuiaznisianisisundeyiivade il

Ussnelazanalseinela (PLO5, Analyze)
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SCl04 6103 Environmental Planning and Management 3(3-0-6)
Prerequisite: None
Laws, policies and action plans for environmental management at local and
national levels, international environmental law and agreement, roles and structures
of government and non- government environmental management organizations,
wastewater, air, solid waste, hazardous waste and other pollutants management
technology, environmental economics, environmental management system standards,
life cycle assessment, ecological footprint, carbon and water footprints, environmental
labeling, environmental management in rural and urban areas, environmental
psychology, environmental conflict negotiation and management, public participation,
environmental campaign, case studies in Thailand and aboard, and field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of environmental planning and management
in different settings (PLO4, Understand);
2. Apply the concept and knowledge of environmental planning and management for
career work (PLO4, Apply),
3. Analyze problems and present current case studies of environmental planning and

management in Thailand and other countries (PLO5, Analyze).
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SCI04 6104 TneAANtnIn 4(4-0-8)

AyrueAunauy: Ll

LuAnuazudnnsiisafuraiingt nisiasgiu jauiusseninadadonis
neniall Tanm wasiasugenanideaulugu ushh Uang fduiuuey wesnsaaudad
naslerANANUBTEULTNA NansenuTesianTTNyuSdeunaniuarnsTans Mtiini
wagiide mansvasiolmiuazmsfinuininau
nadwsnsSeuiiaaniesziusein ;

U =2 d‘ 1 a dgld L ! dﬁl
UnAnwNEus1eIviinnuansanre Ul

[N

. odunemnuuasndnnsiiddaientussuuiinaumanirdeld (PLOG, Understand)

2. AnszikazUszgnaldanusiunsundaymising Reatuszuuilnauvasingals (PLOS,
Apply, Analyze)

3. AwsviuaziauendfonionmsdansssuuinaumaundafivuaterduUsymauar

AgUsenels (PLOS, Analyze)

SCl04 6104 Freshwater Ecology 4(4-0-8)
Prerequisite: None

Concepts and principles of limnology, analysis of the complex interactions of
physicochemical, biological, and socio-economic factors in the watershed area, rivers,
bog, marsh, and lakes affecting the ecosystem productivity, population and
community structures and functions, impact of anthropogenic activities on the
ecosystem and management, water and wastewater treatment, modern analytical
methods, and field studies.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of freshwater ecosystem (PLO4, Understand);
2. Analyze and apply the concept and knowledge to solve freshwater ecosystem

problems (PLO5, Apply, Analyze);

3. Analyze and present current research or case studies of freshwater ecosystem

management in Thailand and other countries (PLO5, Analyze).
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5CI04 6105 fiaAAnenIARY 4(4-0-8)
YeAunau: 1idl

YALAEAUEIAYYDITTULLNIAULUN BNENAVDIL0INA AU uagnlussind
AURATENN A1$UBY WaENAITY KARBAMSTIATH N1Sgosdaty MInLUTBuYEIS 1D
atloamns nadsunladludsiufiuaznantesssuuinmiesainiiy dnd uaznisiu
wsvesgiionna msdansszuvineegnedsdu nsdifinu wagvirudnw
nadwsnsSeuiiaaniesziusein ;

U =2 d‘ 1 a dgjd 1 dgj
UnAnwNEus1eIviTanuaunsanelull

[N

- odunsanuduasndnmsitdRRstussuuiinauuunld (PLO4, Understand)

2. AnsginarUszgnaldanudlunisundynisig o Aeafussuudinauuunls (PLOS,
Apply, Analyze)

3. Ansskazinauenuitenionsdanisszuuiliaavuundituadendludssneuay

AsUsenela (PLOS, Analyze)

SCl04 6105 Terrestrial Ecology 4(4-0-8)
Prerequisite: None

Types and importance of terrestrial ecosystems, climatic, soil, and
topographic influences, water, carbon and energy balances, terrestrial production,
decomposition, nutrient cycling, trophic dynamics, temporal and spatial dynamics of
an ecosystem from plants, animals, and climate change, sustainable ecosystem
management, case studies, and field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of terrestrial ecosystem (PLO4, Understand);
2. Analyze and apply the concept and knowledge to solve terrestrial ecosystem

problems (PLO5, Apply, Analyze);

3. Analyze and present current research or case studies of terrestrial ecosystem

management in Thailand and other countries (PLO5, Analyze).
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SCI04 6106 iLaAINEFU 4(4-0-8)
yrdeAunau: Tl

asRUsznovvediu Jadunaznsyuiunislunisniiiaiu Auanuaedu J)insves
L5769 PAMAINVAaNeNIsTInm anuduiusvesivnasAdiTinlufu aeleimns nisees
aane ANNgANANYTAIYBIAY NANTENUIBIAUAINAINTINYDILYWE UaTivuazAImIdeN
Tnsuvesdn mseysnvau mswasuwlasanmgiienniauasiiu uazsimufng
nadwsnsSeuiiaaniesziusein ;
tAnunikiunedvifauamnsorelud

. gBungANuSiarnannsa A ediussuuiinaludule (PLO4, Understand)

[N

2. Jinsernazyssynaldaiuslunisundamisng q eadussuuiineluduld (PLOS,
Apply, Analyze)

3. WAs1gaziaueuIvessuudnalufunuatenalulseineawaza1aussineta

(PLOS5, Analyze)

SCI04 6106 Soil Ecology 4(4-0-8)
Prerequisite: None

Soil components, soil- forming factors and processes, soil characteristics,
nutrient cycling, soil biodiversity, relationships of plants and soil organisms, soil trophic
dynamics, decomposition, soil fertility, impacts of human activities on soil, soil
pollution and degradation, soil conservation, climate change and soil, and field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of soil ecosystem (PLO4, Understand);
2. Analyze and apply the concept and knowledge to solve soil ecosystem problems

(PLOS, Apply, Analyze);

3. Analyze and present current research of soil ecosystem in Thailand and other

countries (PLO5, Analyze).
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SCI04 6107 ANUANNAININTYININUAZNTOYINY 4(4-0-8)
AvrdsAunau: Ll

A1TILATIZNAINNAINUAENNTININTZAVEUY aUTd warszuutg a1
vanvaten1siinmedian lnennzesaBensdsaamanianevstinwlunfou
nsaysng msadlimusssuvd ilusuuuuresluiiufinasuoniiudl auiaUszeinsiitos
flaninsoglé nsgayitug masysndiugnssy mstuysruuin mavausTsmATiddy
LLazLLusﬁmé’ﬂmSLﬁmﬁuﬂgwmmwdﬁwszmw LU BUAYYIIIAIYAUNAINUAIEN
Fanm whousasrsarndlauasannand ludssgndlilussdugfiniauarseduiosiu
nadwsnsSEuiiAauiesziusein ;
Indnunrnuseinidevausaselui

. BBUNELENEITNINIBINITUIUIVIALNYIAULUATAAUNAINUANYNNTINN Uazn15LY

—_

mmﬁmmmwmﬂwmEmﬂsffa;ﬂat,aww (PLO3, Understand)

2. nlafmdnnnsuaresunenisussiiuanuvainatennsiinmndinalesefu nsedu
Vieshudeszaulan (PLOA, Understand)

3. WauNuUNsIansiienseydndiasnsni ludsuldfusedaniseyindaiiy
wanuarenstInnlulandagdu (PLOS, Apply)

4, wmaaumﬂﬁf-ﬂ,uﬂﬁ@g%’ﬂﬁﬁm%’uﬁuﬁmmmmﬂwawmq%aquq wazosuly

\enansensdafiviuasie (PLOS, Apply)
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SCl04 6107 Biodiversity and Conservation 4(4-0-8)
Prerequisite: None
Analysis of biodiversity in genetic level, species, and ecosystem levels,
possible world” s biodiversity, especially in biodiversity surveys in the tropics,
biodiversity preservation both in situ and ex situ, minimum viable population size,
extinction, genetics conservation, ecological restoration, and sustainable
development, including introduce concepts of international legal protection such as
Convention on Biodiversity (CBD) and build understanding to apply at local and
regional levels.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Interpret academic literature pertaining to biodiversity metrics and utilize diversity
measures from specific datasets (PLO3, Understand).
2. Assess the scientific capacity for measuring biodiversity at various scales from local
to globally (PLO4, Understand).
3. Develop a conservation management plan applicable to a real-world biodiversity
conservation example (PLO5, Apply).
4. Examine conservation techniques for maintaining biodiversity- rich regions, and

interpret states of the art literature (PLO6, Apply).
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a 4

SCI04 6108 FHAEAT 4(4-0-8)

yrdeAunau: Tl

Wannmsveslanuagddidin nsnszasuazdoduiivgiudie 9 lunisnszane

Hadvdanndeniiddvnadonisnsyane mmduiusvesddiiindugivsemea gllenauay

yinvesiu n1sUsufweadsditin dulivsdmegimant uasiimufing

nadwsn1sFouiiananiessiumedv ;

tnfnwiuseiniiiensamnsodolud

1. a%mstmﬁLLawé’ﬂmiﬁﬁﬁzyLﬁh’;f’fUmiﬂsz’maﬁwmﬁqﬁsﬁ%mlﬂiuﬁﬁm q ialanle
(PLO4, Undertand)

= a

2. JnsgvinazUssgnalininuilunisuilaminng 9 nerfudgimansla (PLOS, Apply,

Analyze)

3. Annekazinauanuldeniiigimansnvivadela (PLOS, Analyze)

SCl04 6108 Biogeography 4(4-0-8)
Prerequisite: None
Evolution of earth and life on earth, distribution and distribution assumption,
environmental factors affecting distribution, relationships between organisms and
landform, climate and soil types, organism adaptation, geographical identification, and
field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of how organisms allocate around the world
(PLO4, Understand);
2. Analyze and apply the concept and knowledge to solve problems related to
biogeography (PLO5, Apply, Analyze);
3. Analyze and present current research of biogeography (PLO5, Analyze).
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SCI04 6109 USSNYIUINE 4(4-0-8)

Aynouseu: il

Aaa

AnwiUseiRenansitanuinisvesdddinuulan AllakaziTmuinisvesngy

a aaa o Y a

aadiddanan nsgeyiugnisifiauagnszaeiiug Mavisuwlaeiiomalayduindes
H1ugIaT Msldgnandiussilunsfnwnisisesddutuiuiasigienans uazviauy
= SAaa o ¢ ' = o 3

AnyRAsSusLazUaINANAIUTIN

HAANSNISEUENAIANTIsTEAUTIEIN

U =2 d‘ 1 a dgjd ! dgj
nAnwINNIUTIINdsANENsaselUll

[N

. o3ueiTaunnisvesdadiTdavulanuarnszuiunisiinreada Wedinsigvunainy
FNIANUUTINTIUINLS (PLOG, Understand)
2. annsnldvinerlunisinmumadiunfienniaussnnnaiiugiu weadsanmiangon
usInNIalagedunisuseiiuengvaseada (PLOS, Apply)
3. gsaUssiiunIswsensiegeadadieidnsene q e muaisnisiiusnvisiegng

Weoadaivnyay (PLO5, Evaluate)

SCl04 6109 Paleontology 4(4-0-8)
Prerequisite: None
Studies of the evolutionary history of life on earth, origin and evolution of
major taxa, extinctions and radiations, changes in climates and environments over
time, use of fossils in biostratigraphy and biogeography, and field trips to museums or
fossil sites.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Describe the general evolutionary history of planet earth and taphonomic biases
to interpret paleontological academic literature (PLO4, Understand);
2. Use basic paleoclimatic interpretation kills to reconstruct the paleo-environment
based on fossil dating (PLO5, Apply);
3. Assess various fossil preparation methods to determine ideal fossil storage

techniques (PLO5, Evaluate).
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SCl04 7101 HnAdnewaznisianistnliniau 4(4-0-8)
AvrdsAunau: Ll
Aufla 3wu1n1s nsdsuulatunudl waznisunsnszaesvesdliiunieu
Tnssadrsvosh asdusznaumsmenin Idun 1 fu s19e1vns uagliln esdusznaums
Fanm o fivwazdnd madsuulasanmueahlsl Svdnavesywd nslimeluladuay
nsdan1sUliniousdndstu n1ssusesnell wasirudne
nadwsnsSeuiiaaniesziusein ;
Shnwiusednitauaunsoseluil
1. o3uieAnNiuazndnmsidfgyiieatuszuuinailiiunieuwaznisdanisle (PLOG,
Understand)
2. Jnszrnazyszgnaldainudnie 9 lunsuadymissuudnadiliunsould (PLOS,
Apply, Analyze)
3. Ansviuaziiauenuddeuasnisdanissruuinadiliunseudituatoncdulssima

wazaeUsenals (PLO5, Analyze)

SCl04 7101 Tropical Forest Ecology and Management 4(4-0-8)
Prerequisite: None
Origin, evolution, succession, and distribution of tropical forests, forest
structures, the abiotic components such as water, soil, nutrient, and fire, and biotic
components such as plants and animals, forest dynamic, human influence, technology
and sustainable management of tropical forest, forest certification, and field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of tropical forest ecosystem and management
(PLO4, Understand);
2. Analyze and apply the concept and knowledge to solve tropical forest ecosystem
problems (PLO5, Apply, Analyze);
3. Analyze and present current research of tropical forest ecosystem and

management in Thailand and other countries (PLO5, Analyze).
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1. aFurgauiuaznannsidrfgynetfussuuinaiunguiiLazn1sinnisla (PLOG,

Understand)
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2. Awekazdszendldnnunng 9 Tunsudlaymssuuiinanunguudild (PLOS, Apply,
Analyze)

3. IR nkaziauenuITekagn1sINNIssrvUtna nungui nuadensluussmauay

AsUsenela (PLOS, Analyze)

SCI04 7102 Wetland Ecology and Management 4(4-0-8)
Prerequisite: None
The importance of wetland, major wetland ecosystems, bog, marsh, lake, and
estuary, importance and factors affecting wetlands, restoration and creation of
wetland, economic values of wetland, the Ramsar Convention, sustainable
management of wetlands, and field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of wetland ecosystem and management (PLO4,
Understand);
2. Analyze and apply the concept and knowledge to solve wetland ecosystem
problems (PLO5, Apply, Analyze);
3. Analyze and present current research of wetland ecosystem and management in

Thailand and other countries (PLO5, Analyze).
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SCI04 7103 WIATINEILAZNITIANITENIU 4(4-0-8)
yrdeAunau: Ll

AITINVANEYesER Yl AudesnIs 91 wagfiogendy naaIaiuls
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. E]ﬁU']EJf""I’J’]lIELLﬁS%ﬁﬂﬂ’]’iVlﬁ']ﬂiLJjLﬂEJ’JﬂUuL'Jﬂ’JVIEHLLa%ﬂWiﬂ]ﬂﬂ’]iﬁ@’J‘U’liﬂ (PLO4,
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Understand)

2. Jinngiikazysegndldnuiang q lunisuddymnisdanisdnivale (PLOS, Apply,
Analyze)

3. iasziuaziaueuideineineuarnsinnsda U divuaonlulssmeauay

AgUsenels (PLOS, Analyze)

SCl04 7103 Wildlife Ecology and Management 4(4-0-8)
Prerequisite: None
Wildlife diversity, water, food and habitat requirement, growth, reproduction,
migration, competition, predation, behavior, population dynamic, genetic diversity,
disease dispersal, wildlife survey techniques, conservation, propagation, and
management of wildlife.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of wildlife ecology and management (PLO4,
Understand);
2. Analyze and apply the concept and knowledge to solve wildlife management
problems (PLO5, Apply, Analyze);
3. Analyze and present current wildlife ecology and management research in Thailand

and other countries (PLO5, Analyze).
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1. edunsuaslUssuiieualtdmuuuifnuwuunig 9 1o (PLO4, Understand)

2. adurwnalnandn « 293n15AREUTE (PLO4G, Understand)

3. UszdlutenansivinisangaiieddulseIan1siTauinisuasnisiinaldd (PLOS,
Analyze)

4. dawsiuAntunseusnealddla (PLOS, Apply)

SCl04 7104 Species and Speciation 3(3-0-6)
Prerequisites: None

Investigations of various concepts of species and possible mechanisms of
speciation by both genetic and organismic level approaches, and discussion of
methods for species protection, especially in endangered species.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain and compare the species concepts (PLO4, Understand);
2. Explain the main mechanisms behind speciation (PLO4, Understand);
3. Assess the most recent literature about evolutionary history and speciation (PLO5,

Analyze);

4. Present the idea concept for species conservation (PLO5, Apply).

n-29



UAa.2

SCI04 7105 TwAInguazmaluladiwugas 4(4-0-8)
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welulaBifuires suouiBnishnduazmsfinnunuinnaiauasnimsadey
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HARLU Wagvirufng
nadwsn1sFouiiananiesziusedn ;
tnfnwiruseisifimsaunsoselud
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Tningnwues (PLO4, Understand)

2. AFINABUAURANAIALALNITNTINABUANINGNADY N1siiuTayadnsueesly (PLOS,

Apply)

3. denmaluladiwumesivanzauiiofudeyansnenmiliieadesiuamiss (PLOS,
Evaluate)

SCl04 7105 Ecology and Sensor Technology 4(4-0-8)

Prerequisite: None
Sensor technology; deployment and monitoring protocols; error and validity
consideration; data retrieval, acquisition, and data analysis; extreme environment
cases e.g. cloud forests, deciduous forest.
Course Learning Outcomes (CLOs) :
Upon completion of this course, students will be able to:
1. Explain the concepts of sensor technology; deployment and monitoring protocols
(PLO4, Understand);
2. Determine the error and validity consideration; data retrieval, acquisition, and data
analysis (PLO5, Apply);
3. Choose the appropriate sensor technology for collecting physical data

corresponding to the research study (PLO5, Evaluate).
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3. Tnmangtauefisrnudfyvesssuuiine anuduiusvesdddinioniseysnduay

nsviesfindediog (PLOS, Apply)

SCl04 7106* Photography for Conservation and Ecotourism 3(2-3-3)
Prerequisite: None
Principles, concepts, significance, processes, materials, and equipment in
photography; ecology interpretation by using photographs. Hands-on during field trips
and used commercial software for doing image processing. Apply photographic
knowledge for ecology conservation and ecotourism.
Course Learning Outcomes (CLOs) :
Upon completion of this course, students will be able to:
1. Explain the principle, concepts, and essential compositions of photography for
conservation purposes (PLO4, Understand);
2. Use photography equipment and image processing software to show the beauty of
nature (PLO5, Apply);
3. Use photography to express the significance of ecology and interaction of creatures

for conservation and ecotourism purposes (PLO5, Apply).

n-31



UAa.2

SCI04 8101 HitaFAnenuazn1sinnismamzianazyeil 4(4-0-8)
yrdeAunau: Tl
wnANARadnMsAeIiUamsmans msudsuvesdedPislungia veils
wazteneiau dademanienimiedl T30 m asughe uazdanu Adnansevusenananvos
umams Melmeia uaztivoiay Madinateyanisdinimuardunndouneilimeia
LAZNSANYINAGUNY
nadwsnsSeuiiaaniesziusein ;
tAnunikiunedvifauamnsorelud
1. oduisuwmuARLazvanMTAEIAUamsAan$ (PLOA, Understand)
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3. o¥uretladenmisnisnimadl a0 LAswgAe wazdsau ATnanTENUABNANARYDS
UMEYNI yeilmzia wagtrmeiay (PLOG, Understand)
4. dnauarosnsdifnuidoyamatinmuasAunndoumeilmeianilulaginassine
(PLOS5, Apply, Analyze)

SCl04 8101 Marine and Coastal Ecology and Management 4(4-0-8)
Prerequisite: None

Concepts and principles of oceanography, biological zoning of marine, coastal,
and mangrove, the physicochemical, biological, ansocioeconomicic factors, affecting the
productivity of marine, coastal zones and mangroves, succession, biological and
environmental data collecting for marine and coastal, and field studies.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concepts and principles of oceanography (PLO4, Understand);
2. Explain the biological zoning of marine, coastal, and mangrove (PLO4, Understand);
3. Explain the physicochemical, biological, and socioeconomic factors, affecting the

productivity of marine, coastal, and mangrove areas (PLO4, Understand);

4. Present case studies of biological and environments in Thailand and international

sources (PLO5, Apply, Analyze).
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(PLOG, Apply)
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Nuaslele (PLO5, Analyze)

SCl04 8102 Ecological Statistics and Modeling 4(4-0-8)
Prerequisite: None
Sampling methods, analysis of variance, analysis of covariance, regression,
multiple regression analysis, multivariate analysis of variance, principal component
analysis, factor analysis, cluster analysis, canonical correlation analysis, discriminant
analysis, logistic regression analysis, non-parametric analysis, Bayesian methods, model
building, and software.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of how to use statistics and modeling in
ecology (PLO4, Understand);
2. Analyze data and test models by using several programs such as R and SPSS (PLO6,
Apply);
3. Analyze and present current use of statistics and modeling in ecological research

(PLO5, Analyze).
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Usewrazsinalseinela (PLO5, Analyze)

SCl04 8103* Climate Change Mitigation and Adaptation 4(4-0-8)
Prerequisite: None
Current trends of climate change, causes and effects, technology and

measures to reduce global warming, technology and measures to adapt to climate
change, and case studies.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Explain the concept and knowledge of climate change (PLO4, Understand);
2. Analyze and apply the concept and knowledge to solve climate change problems

(PLOS, Apply, Analyze);
3. Analyze and present current research or case studies of climate change mitigation

and adaptation in Thailand and other countries (PLO5, Analyze).
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wazyuIuiuYuYY d3nansisase (PLO2, Apply)

2. mmsaa%mwé’ﬂmivimL‘1'7imL%aﬁnﬂLLasmﬁifmmsﬁuﬁﬁmsaﬂﬁ (PLO4, Understand)

3. gunsoranenavUssfiunsdiinwvedusunsunisvesiiond sl YIUINITAUBIA

ANUIINTIINY WasTTUVIRINeld (PLOS, Apply, Analyze)

SCl04 8104 Ecotourism and Management of Protected Areas 4(4-0-8)
Prerequisite: None
Definition of ecotourism, components and types of tourism resource,
development of tourism resources from biodiversity and local wisdom, community
income, types of protected areas, conservation and management of tourism resources
both in and outside protected areas, environmental impact assessment, and field trips.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Work as a team, self-responsibility, good leadership and membership, adaptive
capability to work with the local community, and voluntary mindset (PLO2, Apply).
2. Explain concepts of ecotourism and management of protected areas (PLO4,
Understand).
3. Asses case study of ecotourism program integrating with biological knowledge

(PLOS5, Apply, Analyze).
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SCl04 8105* Special Problems in Ecology and Biodiversity 4(0-12-12)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in ecology and biodiversity

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in ecology
and biodiversity (PLO6, Apply);

2. Apply knowledge of ecology and biodiversity to design and execute research to
find new knowledge or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from ecology and
biodiversity to other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCl04 8106* Special Topics in Ecology and Biodiversity 4(4-0-8)
Prerequisite: None
Lecture and discussion on special topics or recent developments in ecology

and biodiversity not taught in any course.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in ecology
and biodiversity taught in any course (PLO6, Apply);

2. Explain the concept and knowledge of selected topics in ecology and biodiversity
(PLO4, Understand);

3. Analyze and apply the concept and knowledge to solve problems of selected
topics in ecology and biodiversity (PLO5, Apply, Analyze);

4. Analyze and present current research or case studies of selected topics ecology

and biodiversity (PLO5, Analyze).
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SCl04 8107* Special Projects in Biodiversity and Ecotourism 2(0-6-6)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in biodiversity and ecotourism

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in

biodiversity and ecotourism (PLO6, Apply);

2. Apply knowledge of biodiversity and ecotourism to design and execute research to
find new knowledge or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from ecology and biodiversity
to other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self- discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).

SCI04 8108 YAIWIAMUMAINTAIENITINMUATNSviDATiENTsTiLan 10 (0-0-0)
dedunau: Ll

YPIYUTENOUMIETIIY SCI04 6107 ANUVAINTaNETINMLAEN1TBUSNY SCIO4
8104 ﬂ’]i‘l/iauﬁmL%aﬁnmt,azmi%’mmiﬁuﬁﬁmmm waz SCI04 8107 lATeURiLAYAIY

Wﬁ’]ﬂﬁﬁ’]ﬂ%’]x‘i%’)ﬂ?‘wLLﬁ%ﬂW‘i‘ViENLﬁEJ’JL%ﬂﬁl,’m)

SCl04 8108 Biodiversity and Ecotourism Course Set 10 (0-0-0)
Prerequisite: None

This course set consists of SCI04 6107 Biodiversity and Conservation, SCI04
8104 Ecotourism and Management of Protected Area, and SCI04 8107 Special Projects

in Biodiversity and Ecotourism.
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SCl04 6201 Diversity of Animals 4(4-0-8)
Prerequisite: None

Diversity and taxonomic treatment of invertebrate and vertebrate animals,
emphasizing structure, functions, life cycles, behaviors and phylogeny, and phenology
of animals.
Course Learning Outcomes (CLOs) :
Upon completion of this course, students will be able to:
1. Explain by topic as stated (PLO4, Understand);
2. Have skills for work as a team and individually (PLO2, Apply);
3. Apply the knowledge for daily life (PLO5, Apply).
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SCI04 6202 Zoogeography 4(4-0-8)

Prerequisite: None
Studies of the patterns of the past, present, and future distributions of animals

in nature and the processes that regulate these distributions.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Interpret recent literature pertaining to animal locations and distributions including
ranges and movement patterns (PLO4, Understand);

2. Explain the mechanisms of animal dispersal and vicariance throughout evolutionary
history (PLO4, Understand);

3. Use various movement models to measure and predict animal movement patterns
(PLOS, Apply);

4. Build tools for assessment of animal distributions using species distribution models

and expanded assessment of geographic information systems (GIS) (PLO6, Apply).

n-42



UAa.2

SCI04 7201 &35inendanandonvasdn 4(3-3-6)
deAunaw: Ll

a3Tinevesdnififnatostunmsuivdsedanndon Snswavesnnunafuegis
sTTIANAE s INereaRTIne wesdnd Ssrfimaneuauswionsiadeu msfuewns
n1smela n1sduiug nginssy nsldndanu deulivauazssuulszan wagn1sfiny
npawluusuoRnig

HAANSNISEUENAIANTIsTEAUTIEIN

CY a [

InANYINNIUSI8IVLLANNANNNTD Aail

' '
a

1. eSurendnmsuaznguiiiieafuaisinewesdaiifeadosiunisuiudase
Aawndou BvSnavesrunafueg s TIINALAS BRI Y INReaT TN weadn S
ufemsmevaussiensidoulm msfuewns mamela nmsduiug ngdnssu ns
Tindsnu szuuUsgamuazssuusaulivie (PLO4, Understand)

2. esunewadaiiigdestunsany e uasTInewesdas (PLOA, Understand)

3. fupd Sesed wezanunsaifedlesturansuaussig q Adeateafielfiluiiugiu
Tuns@nuarnznsluanuiviiaslddnwselu (PLOS, Apply)

4. fanuAeadeassd aunsaaueRuIMsidamens o fiedeiuassivewesdn’
1INNITUATIEN duATI89 wagUseuranuinianged nasnaunisiiligns
asassauinnssulvd (PLOS, Analyze)

5. fupfiFessing q MiAsadesiuaisivewesdrifiolulszondlfludinused1iu
(PLO5, Apply)

n-43



UAa.2

SCI04 7201  Environmental Animal Physiology 4(3-3-6)
Prerequisite: None

Selected aspects of animal physiology as they related to environmental
adaptation, effects of natural and anthropogenic environmental stresses on animal
physiology including movement, feeding, respiration, reproduction, behavior, energy
utilization, endocrine and nervous responses, and field studies included in some
practical exercises.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principle and theory related to environmental animal physiology and the
effects of environments upon the physiology of animals (PLO4, Understand);

2. Explain techniques used in studying animal physiology (PLO4, Understand);

3. Research, analyze, and integrate with other related academic fields as basic
knowledge to utilize for further special academic field study (PLO5, Apply);

4. Create and solve problems related to environmental animal physiology by
analyzing, synthesizing, and evaluating from gained knowledge that might lead to
new innovation (PLO5, Analyze);

5. Research the topics related to environmental animal physiology and then apply

them for daily life (PLO5, Apply).
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SCl04 7202 Comparative Endocrinology 4(4-0-8)
Prerequisite: None

Physiology of endocrine systems, mechanisms of hormone action, and
physiological roles of hormones and overall integration in regulating development,
reproduction, and homeostasis of vertebrates and invertebrates, examples of the
experimental basis for the current understanding of the endocrine system in various
organisms.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principle and theory related to endocrine system of vertebrates and
invertebrates (PLO4, Understand);

2. Explain types of hormone, functions of the hormone, and mechanism of action of
each hormone (PLO4, Understand);

3. Explain types of endocrine gland, hormone(s) of each endocrine gland, abnormality,
and pathophysiology of endocrine glands (PLO4, Understand);

4. Explain the association of hormones in the regulation of homeostasis (PLO4,
Understand);

5. Explain techniques used in studying the endocrine system (PLO4, Understand).

6. Research, analyze, and integrate with other related academic fields as basic
knowledge to utilize for further special academic field study (PLO5, Apply);

7. Create and solve problems related to endocrinology by analyzing, synthesizing, and
evaluating from gained knowledge that might lead to new innovation (PLO5,
Analyze),

8. Research the topics related to endocrinology and then apply for daily life (PLO5,

Apply).
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SCl04 7203 #3538 Va9EanIUN 3(3-0-6)
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SCl04 7203 Avian Physiology 3(3-0-6)

Prerequisite: None

Systemic physiology and its regulation of wild and domestic birds, endocrine

control of each system, physiology and its mechanism underlying avian behaviors such as

migration, incubation, flicht, and diving.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Explain principle and theory related to the regulation of systemic physiology of wild
or domestic avian species, the relation/ association of organ systems in the
regulation of homeostasis, migration, incubation, flying, and diving of birds (PLO4,
Understand);

Explain techniques used in studying avian physiology (PLO4, Understand);
Research, analyze, and integrate with other related academic fields as basic
knowledge to utilize for further special academic field study (PLO5, Apply);

Create and solve problems related to avian physiology by analyzing, synthesizing,
and evaluating from gained knowledge that might lead to new innovation (PLO5,
Analyze),

Research the topics related to avian physiology and then apply them for daily life
(PLO5, Apply).
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SCl04 7204 Advanced Biosystematics 4(3-3-6)
Prerequisite: None
Comparison of modern analytical methods used in systematic and

phylogenetic reconstruction.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain the concepts of the field and principles of phylogenetic analysis (PLO4,
Understand);

2. Discuss and apply methods to generate relevant molecular data, mainly sequence
data (PLO5, Apply);

3. Choose and apply software to generate relevant molecular data to the
phylogenetic analysis (PLO6, Apply);

4. Analyse and evaluate the results of phylogenetic analyses (PLO6, Analyze).
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SCl04 8201* Special Problems in Zoology 4(0-12-12)
Prerequisite: None
Research work which can be finished within one academic term on a specific

topic in zoology

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in zoology
(PLO6, Apply);

2. Apply knowledge of zoology to design and execute research to find new knowledge
or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from zoology to and other
disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self- discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCl04 8202* Special Topics in Zoology 4(4-0-8)
Prerequisite: None
Lecture and discussion on special topics or recent developments in zoology

not taught in any course.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in zoology
taught in any course (PLO6, Apply);

2. Explain the concept and knowledge of selected topics in zoology ( PLO4,
Understand);

3. Analyze and apply the concept and knowledge to solve problems of selected
topics in zoology (PLO5, Apply, Analyze);

4. Analyze and present current research or case studies of selected topics zoology

(PLOS5, Analyze).
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SCl04 8203* Special Projects in Phylogenetic tree 2(0-6-6)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in a phylogenetic tree.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in a
phylogenetic tree (PLO6, Apply);

2. Apply knowledge of phylogenetic tree to design and execute research to find new
knowledge or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from phylogenetic tree to
and other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCI04 8204* Phylogenetic Tree Course Set 10 (0-0-0)
Prerequisite: None

This course set consists of SCI04 6201 Biodiversity and Conservation, SCI04 7204
Ecotourism and Management of Protected Area, and SCI04 8203 Special Projects in

Phylogenetic tree.

N-56



UAa.2
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SCI04 6301 AMMUNAINRANYVDINY 4(3-3-6)
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SCl04 6301 Diversity of Plants 4(3-3-6)
Prerequisite: None

Studies of major plant families, especially those found in Thailand and
Southeast Asia, practical methods for identifying plant species, including protected
species and economically and medicinally important species, phenology of plants,
and attendance on field trips to natural forest areas or botanical gardens.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Recognize plant family of plant sample in field and indicate the taxonomic

character of the family (PLO4, Apply);

2. Identify plant species (PLO5, Apply);
3. Provide the photographic illustration and description of plant samples (PLO4,

Apply).
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SCI04 6302 WonENNA1ENT 4(4-0-8)
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SCI04 6302 Plant Geography 4(4-0-8)
Prerequisite: None
Concepts, general aspects, and taxonomic basis of plant geography, patterns

and factors affecting plants distribution, plant geography of the world, Southeast Asia,

and Thailand, and field studies.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain the theoretical framework for how plants disperse and expand ranges (PLO4,
Understand);

2. Analyze the potential for propagule pressure in predicting plant species
distributions (PLO5, Analyze),

3. Develop basic range maps for plant species of interest. Using expanded geographic
skill (GIS) to build quality maps (PLO6, Apply);

4. Use species distribution models with real plant locations to predict geographic

distributions on a variety of scales (PLO6, Apply).
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SCl04 6303 Ethnobotany 4(4-0-8)
Prerequisite: None

Meaning of ethnobotany, diversity, and development of folk taxonomies,
people and plant utilization such as food, construction, medicine, plant in culture and
religion, traditional home garden, ethnobotanical literature review, explore and plant
collection, plant identification, and field trip on Thai ethnobotany case study.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Review, compose and present on ethnobotanical knowledge in Thailand (PLO4,

Understand);

2. Explain and do research on ethnobotany (PLO5, Apply).
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SCl04 6304 Plant Systematics 4(4-0-8)

Prerequisite: None

Study on the principle of systematics, plant biological evidence used for
making an evolution-relationship system, phylogenetic analysis, and study of major
vascular plant groups according to updated phylogeny, leaning via practice exercises,

and field trip in nature forest or botanical garden.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain the principle of plant systematics (PLO4, Understand);

2. Apply the plant biological evidence for phylogenetic analysis (PLO5, PLO6, Apply,
Analyze).
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SCl04 6305 Plant reproductive and Seed Biology 4(4-0-8)

Prerequisite: None

Study on floral traits, pollination syndromes, breeding system, genetic variation
process, polyploidy, fruit and seed traits, seed germination and dormancy, and use of
the knowledsge for agriculture and plant genetic conservation applications.

Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:

1. Explain the nature and pattern of plant reproductive biology and seed biology
(PLO4, Understand);
2. Give the idea on how to apply knowledge on plant reproductive biology and seed

biology for agriculture and conservation (PLO5, PLO6, Apply, Analyze).
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SCI04 6306 Orchid Biology 4(4-0-8)

Prerequisite: None

Study on taxonomy, ecology, reproductive pattern, propagation, utilization,
and conservation of the orchids.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Identify taxonomic groups of the orchids including genus and species (PLO4,
Understand);
2. Analyze biological pattern of the orchids (PLO5, Analyze);
3. Propagate and care for orchids (PLO6, Apply);

4. Give the idea for conservation and sustainable uses (PLO6, Apply).
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SCl04 7301 Advanced Plant Physiology 4(4-0-8)
Prerequisite: None

Acquisition of resources, energy and carbon, mineral nutrients, and water,
physiological and behavioral responses of plants to naturally occurring and modified
environmental factors, mechanisms underlying physiological processes that give rise
to ecologically important responses at various levels of organizations, and field studies
included in some practical exercises.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain the acquisition of resources, energy and carbon, mineral nutrients, and
water of plants (PLO4, Understand);

2. Explain physiological and behavioral responses of plants to naturally occurring and
modified environmental factors (PLO4, Understand);

3. Explain mechanisms underlying physiological processes that give rise to ecologically
important responses at various levels of organization (PLO4, Understand);

4. Use information technology to search knowledge or current topics from different
sources related to environmental plant physiology to present and discuss with
others in the classroom (PLO6, Apply);

5. Apply the learning knowledge to analyze and solve the set problems of

environmental plant physiology (PLO5, Apply, Analyze).
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SCl04 7302* Plant Cell and Tissue Culture Technology 4(3-3-6)
Prerequisite: None

Theory and practices of plant cell and tissue culture, growth and
development of cultured cells and tissues, factors affecting growth and development
of cultured cells and tissues, applications of tissue culture techniques for plant
propagation and improvement, cytological, biochemical, and physiological studies.
Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

[N

. Explain theory and practices of plant cell and tissue culture (PLO4, Understand);

N

. Identify factors affecting the growth and development of cultured cells and tissues
in vitro (PLO4, Understand);

3. Prepare explants, plant culture media, and perform laboratory work on plant cell
and tissue culture (PLO4, Apply);

4. Apply the tissue culture techniques for plant propagation and improvement,
cytological, biochemical, and physiological studies (PLO5, Apply);

5. Plan, design and perform a research project related to studies of plant cell and
tissue culture (PLO5, Apply);

6. Demonstrate self- discipline, punctuality, leadership, humility, public mind, and

cooperation skills in conducting laboratory (PLO2, Apply).
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SCI04 8301 A MeszAUlNLANAYIINYYUES 4(4-0-8)
AyrteAuniou: Ll
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SCl04 8301 Advanced Plant Molecular Biology 4(4-0-8)

Prerequisite: None

Nuclear genome organization, genetic information in organelles and their

expression, transposable elements, signal transduction, molecular genetics of plant

development, application of gene transfer technology in plants, and current issues in

plant molecular biology.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Explain about nuclear genome organization, genetic information in organelles and
their expression, transposable elements, and signal transduction (PLOA4,
Understand);

Explain processes and molecular mechanisms of plant development including seed
germination, plant growth, development of leaf, flower, fruit, and seed, as well as
leaf senescence and death (PLO4, Understand);

Discuss the application of gene transfer technology in plants to solve problems
including yield gain, disease resistance, stress resistance, etc (PLO5, Apply);

Use information technology to search for knowledge or current topics from different
sources related to plant molecular biology to present and discuss with others in

the classroom (PLO6, Apply).
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SCI04 8302* wuIAALATINATANINYIMEITTAUTULANAVIINY 4(3-3-6)
yrdeAunau: Ll

WuLwuIAALaznATANI9TINe15EAUlIaNaYeINY N1AUTILIEATOUARY
Taseasedluy MawseuuarIneiasiugnssy lwaddnivsingda Ujnsegniglndie
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) a%mml,mﬁmLLazmﬂﬁﬂmﬁﬁwmszﬁ’u‘imaqammﬁsﬂﬁ (PLO4, Understand)

2. Winwrlun1sduAudeyaannunasditansauinaniadiingrseauluanavesity (PLOS,
AppLy)

3. idsuuagALdunsmaasileatafiiuoareniidue wadidninslnida uagnisiiia
Jnufiduelaeufisengnidindwersald (PLOS, Apply)

4. gansaATEkazeiuTeNanIsnasdld (PLO5, Analyze)

5. uanseenfsrnusuiinveusienueslunsinujdfinis aswenan Sanudugu fay

goutiouteunu JFnanssne wazanunsavihnuswiugduld (PLO2, Apply)
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SCl04 8302* Concepts and Techniques in Plant Molecular Biology 4(3-3-6)
Prerequisite: None
Emphasizing concepts and techniques in plant molecular biology. Lecture
topics covering plant genome, preparation and analysis of genetic materials, gel
electrophoresis of DNA and RNA, the polymerase chain reaction, mutagenesis,
molecular markers, genome editing and bioinformatics, laboratory- based works
including construction and expression of genes in bacteria, extraction of DNA, RNA, and
protein, gel electrophoresis, polymerase chain reaction, gene transformation, and
bioinformatics in molecular biology.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Describe concepts and techniques in plant molecular biology (PLO4, Understand);
2. Use information technology to search bioinformatics databases related to current
techniques in plant molecular biology (PLO6, Apply);
3. Prepare and carry out laboratory experiments to obtain DNA, RNA and protein, gel
electrophoresis, polymerase chain reaction, and gene transformation (PLO5, Apply);
4. Analyze and explain the laboratory experiment results (PLO5, Analyze);
5. Demonstrate self-discipline, punctuality, leadership, humility, public mind, and

cooperation skills in conducting laboratory (PLO2, Apply).
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SCl04 8303* Special Problems in Botany 4(0-12-12)

Prerequisite: None

Research work that can be finished within one academic term on a specific

topic in botany

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Use information technology to search current information and research in botany

(PLOS, Apply);

. Apply knowledge of botany to design and execute research to find new knowledge

or innovation (PLO4, Apply)

. Analyze data using necessary programs such as statistics, informatics, or

geoinformatics (PLO6, Apply);

Analyze and criticize research results using knowledge from botany to and other
disciplines (PLO5, Analyze);

Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCI04 8304* HataNLAYNIINGNWAEAS 4(4-0-8)
Ayrdenunau: Ll
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Analyze)

SCl04 8304* Special Topics in Botany 4(4-0-8)
Prerequisite: None
Lecture and discussion on special topics or recent developments in botany

not taught in any course.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in botany
taught in any course (PLO6, Apply);

2. Explain the concept and knowledge of selected topics in botany ( PLO4,
Understand);

3. Analyze and apply the concept and knowledge to solve problems of selected
topics in botany (PLO5, Apply, Analyze);

4. Analyze and present current research or case studies of selected topics botany

(PLO5, Analyze).
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SCl04 8305* Special Projects in School Botanical Garden 2(0-6-6)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in School Botanical Garden.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in school
botanical garden (PLO6, Apply)

2. Apply knowledge of school botanical garden to design and execute research to find
new knowledge or innovation (PLO4, Apply)

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from school botanical garden
and other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self- discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCl04 8306* Special Projects in Commercial Orchid Production 2(0-6-6)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in commercial orchid production

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in
commercial orchid production (PLO6, Apply);

2. Apply knowledge of commercial orchid production to design and execute research
to find new knowledge or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from commercial orchid
production to other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCl04 8307* Special Projects in Seeds for Communities 2(0-6-6)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in seeds for communities.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in seeds
for communities (PLO6, Apply);

2. Apply knowledge of seeds for communities to design and execute research to find
new knowledge or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from seeds for communities
to and other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCI04 8308* YAIYEIUNGNEAENILTTEU 10 (0-0-0)
AyrueAunau: bl
YA3Y1UsENOUAI8I183Y1 SCI04 6301 AIIUNAINNATBVDINY, SCIO4 6303

NNEAERSNUUIY Lag SCI04 8305 1ATSUillAYaIuNgNEAEASLIUS oY

SCl04 8308* School Botanic Garden Course Set 10 (0-0-0)
Prerequisite: None

This course set consists of SCI04 6301 Diversity of plants, SCI04 6303
Ethnobotany, and SCI04 8305 Special Projects in School Botanic Garden.

SCI04 8309* ¥advn1swauInaleldigenisa 10 (0-0-0)
FurUsAunau: bl
YAIw1UENoUAIEIIEIYT SCI04 6306 F3Ineveanalslyl, SCI04 7302 mnalulad
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SCI04 8309* Commercial Orchid Production Course Set 10(0-0-0)
Prerequisite: None

This course set consists of SCI04 6306 Orchid Biology, SCI04 7302 Plant Cell
and Tissue Culture Technology, and SCI04 8306 Special Projects in Commercial Orchid

Production.

SCI04 8310* YA IuAANUSINaYTY 10 (0-0-0)
yrdsaunau: Lud

YATY1UTENOUAIEII8TY1 SCI04 6301 AIUNAINNAEVDINY, SCI04 6305
Finemsauiusiouazudn uay SCI04 8307 lasssmufiawdniugiloyuy
SCl04 8310* Seeds for Communities Course Set 10(0-0-0)
Prerequisite: None

This course set consists of SCI04 6301 Diversity of Plants, SCI04 6305 Plant
Reproductive and Seed Biology, and SClI04 8307 Special Projects in Seeds for

Communities
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2.1.4) wapaNugANENILAZENTIINGT (Genetics and Molecular Biology)

SCI04 6401 I INe1vaLLaR 3(3-0-6)
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SCl04 6401 Cell Biology 3(3-0-6)
Prerequisite: None

Biological studies at the cellular level of prokaryotes and eukaryotes,
including biomolecules of cell composition, structures, and functions of organelles

(cell membrane, cell wall, cellular matrix, cytoskeleton, chloroplast, mitochondria,

and nucleus), cell junctions, cell motility, metabolism and bioenergy transformation

in cells, DNA replication, transcription, translation, cell cycle and controls, cell division,
and basic techniques to study cells.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of biomolecules of cell composition, structures and functions of
organelles (cell membrane, cell wall, cellular matrix, cytoskeleton, chloroplast,
mitochondria, and nucleus), cell junctions, cell motility, metabolism and bioenergy
transformation, DNA-replication, transcription, translation, cell cycle and controls,
cell division, and basic techniques to study cells (PLO4, Understand);

2. Self-learning using information technology and different learning sources on the
current techniques for studying cells and presenting and discussing with others in
the classroom (PLO6, Apply);

3. Apply the learning knowledge to analyze and solve the set problems of cell biology
(PLOS5, Analyze).
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SCIO4 6402 DRYWUFAENS 4(4-0-8)
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SCI04 6402 Molecular Genetics 4(4-0-8)
Prerequisite: None
Genes, genomes, chromosomes, transcription, post-transcription, translation,

regulation of gene expression, molecular genetics of development, molecular genetics

of evolution, laboratory techniques in molecular biology.

Course Learning Outcomes (CLOs) :

Upon completion of this course, students will be able to:

1. Explain meanings and functions of genes, genomes, and chromosomes (PLO4,
Understand);

2. Explain the processes of transcription, post-transcription, and translation (PLO4,
Understand);

3. Explain and apply molecular genetic mechanisms of gene expression regulation,
development, and evolution (PLO5, Apply);

4. Use information technology to search for knowledge or current techniques from
different sources related to molecular genetics to present and discuss with others

in the classroom (PLO6, Apply).
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SCl04 6403 Population Genetics 4(4-0-8)
Prerequisite: None
Concepts and analytical methods of investigating gene frequencies and the
mechanisms of their changes within populations and between populations,
mechanisms of speciation and evolution, genetic variation in population in relation to
environmental changes.
Course Learning Outcomes (CLOs) :
Upon completion of this course, students will be able to:
1. Use the Hardy-Weinberg principle to explain when microevolution occurs (PLO4,
Understand);
2. Provide techniques that can be used to identify genetic variation within and among
the population (PLO5, Apply);
3. Explain how mutations, gene flow, nonrandom mating, genetic drift, and natural

selection contribute to the process of microevolution (PLO4, Understand).
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SCI04 7401 FrasauwnAAIans 3(3-0-6)
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SCl04 7401 Bioinformatics 3(3-0-6)
Prerequisite: None

Biological basics of bioinformatics, biological databases, use of programs to
search and compare the nucleotide and amino acid sequences, decoding of genomes,
analysis and prediction of structures and functions of nucleotide and amino acid
sequences, similarity and homology analyses, and phylogeny analysis.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of biological basics of bioinformatics, biological databases, search
and comparison of the nucleotide and amino acid sequences, decoding of
genomes, analysis and prediction of structures and functions of nucleotide and
amino acid sequences, similarity and homology analyses, and phylogeny analysis
(PLO4, Understand);

2. Use programs to analyze nucleotide and amino acid sequences to obtain biological
data (PLO6, Apply);

3. Apply the learning knowledge to analyze and solve the set problems of

bioinformatics (PLO5, Apply, Analyze).
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SCl04 8401 Cellular Signal Transduction 3(3-0-6)
Prerequisite: Consent of the School

Principles and concepts of signal transduction at a cellular level covering
classifications and regulation mechanisms of signaling ligands, signaling receptors, and
effector pathways, examples of specific signaling pathways, significances of signal
transduction in endocrinology and immunology, and cancer biology.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles and theories related to signal transduction at the cellular level
covering classifications and regulation mechanisms of signaling ligands, signaling
receptors, and effector pathways, examples of specific signaling pathways,
significances of signal transduction in endocrinology and immunology, and cancer
biology (PLO4, Understand);

2. Explain techniques used in studying signal transduction (PLO4, Understand);

3. Research, analyze, and integrate with other related academic fields as basic
knowledge to utilize for further special academic field study (PLO5, Apply);

4. Create and solve problems related to signal transduction by analyzing, synthesizing,
and evaluating from gained knowledge that might lead to new innovation (PLO5,
Analyze);

5. Research the topics related to signal transduction and then apply for daily life
(PLOS5, Apply).
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SCI04 8402 wWANANIIBNTIINYT 4(2-6-4)
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SCl04 8402 Techniques in Molecular Biology 4(2-6-4)
Prerequisite: None
Emphasizing principles and basic techniques in molecular biology. Lecture
topics covering plasmids and their usefulness in molecular cloning, preparation and
analysis of genetic materials, gel electrophoresis of DNA and RNA, Southern and
Northern hybridization, the polymerase chain reaction, mutagenesis, molecular
markers, and bioinformatics, laboratory- based works including construction and
expression of gene in bacteria, DNA and RNA extraction, gel electrophoresis,
polymerase chain reaction, and bioinformatics in molecular biology.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Describe principles and basic techniques in molecular biology (PLO4, Understand);
2. Use information technology to search bioinformatics databases related to current
techniques in molecular biology (PLO6, Apply);
3. Prepare and carry out laboratory experiments to obtain recombinant DNA (PLO5,
Apply);
4. Prepare and carry out laboratory experiments to obtain DNA and RNA, gel
electrophoresis, and polymerase chain reaction (PLO5, Apply);

5. Analyze and explain the laboratory experiment results (PLO5, Analyze).
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SCl04 8403 Plant Genetic Engineering 4(4-0-8)
Prerequisite: None

Studies of the development and current status of DNA technology, genetic
engineering in generating new desirable plant species, macromolecular interactions,
control mechanisms, and alteration in transgenic plants.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain the development and current status of DNA technology and genetic
engineering in generating new-desirable plant species (PLO4, Understand);

2. Explain about macromolecular interactions (PLO4, Understand);

3. Explain about control mechanisms and alteration in transgenic plants (PLO4,
Understand);

4. Use information technology to search knowledge or current topics from different
sources related to plant genetic engineering to present and discuss with others in
the classroom (PLO6, Apply);

5. Apply the learning knowledge to analyze and solve the set problems of alteration

in transgenic plants (PLO5, Analyze).
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SCl04 8404* Special Problems in Genetics and Molecular Biology 4(0-12-12)
Prerequisite: None
Research work which can be finished within one academic term on a specific

topic in genetics and molecular biology

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in genetics
and molecular biology (PLO6, Apply);

2. Apply knowledge of genetics and molecular biology to design and execute research
to find new knowledge or innovation (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Apply);

4. Analyze and criticize research results using knowledge from genetics and molecular
biology to other disciplines (PLO5, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

6. Demonstrate self- discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

7. Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCl04 8405* Special Topics in Genetics and Molecular Biology 4(4-0-8)
Prerequisite: None
Lecture and discussion on special topics or recent developments in genetics

and molecular biology not taught in any course.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in genetics
and molecular biology taught in any course (PLO6, Apply);

2. Explain the concept and knowledge of selected topics in genetics and molecular
biology (PLO4, Understand);

3. Analyze and apply the concept and knowledge to solve problems of selected
topics in genetics and molecular biology (PLO5, Apply, Analyze);

4. Analyze and present current research or case studies of selected topics genetics

and molecular biology (PLO5, Analyze).
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SCI04 8406* Special Projects in Techniques of Molecular Genetics Research 2(0-6-6)

Prerequisite: None

Research work that can be finished within one academic term on a specific

topic in techniques of molecular genetics research.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Use information technology to search current information and research in

techniques of molecular genetics research (PLO6, Apply);

. Apply knowledge of techniques of molecular genetics research to design and

execute research to find new knowledge or innovation (PLO4, Apply);

. Analyze data using necessary programs such as statistics, informatics, or

geoinformatics (PLO6, Apply);

Analyze and criticize research results using knowledge from techniques of
molecular genetics research to other disciplines (PLO5, Analyze);

Use information technology to present research data and results in writing and oral
presentation (PLO6, Apply);

Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills (PLO2, Apply);

Demonstrate morals and ethics in doing research (PLO1, Apply).
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SCI04 8407* Techniques of Molecular Genetics Research Course Set  10(0-0-0)
Prerequisite: None

This course set consists of SCI04 6402 Molecular Genetics, SCI04 8402
Techniques in Molecular Biology, and SCI04 8606 Special Projects in techniques of

molecular genetics research.
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SCl04 6501 Intellectual Property in Bio-research 3(3-0-6)
Prerequisite: None

Trademark, patent, petty patent, product design patent, copyright,
geographical indication, trade secret, search via Thai and international patent
databases, plant protection act, patents relating to the uses of microorganisms, plants,
and animals, management of the intellectual property from research, advantages/
disadvantages of patents, and current topics relating to intellectual property in bio-
research.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of trademark, patent, petty patent, product design patent,
copyright, geographical indication, trade secret, plant protection act, patents
relating to the uses of microorganisms, plants, and animals, management of the
intellectual property from research, advantages/ disadvantages of patents (PLO4,
Understand);

2. Use information technology to search Thai and international patent databases
(PLO3, Apply);

3. Write a patent from research data (PLO4, Apply);

4. Solve the given problems relating to the intellectual property in bio-research (PLO4,
Apply);

5. Analyze the designated problems relating to the intellectual property in bio-
research (PLO5, Analyze);

6. Use information technology to search the current topics of the intellectual property
in bio-research (both Thai and English) to present and discuss in the classroom with

classmates and the teacher (PLO2, PLO3, PLO6, Apply).
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SCl04 7501 Biological and Environmental Impacts of Nanomaterials 4(4-0-8)
Prerequisite: None

Nanomaterials in commercial products, nanomaterials in detergents and
cosmetics, behaviors of nanomaterials in the environment, uptake and potential
mechanisms of nanomaterials in living organisms, effects of nanomaterials in aquatic
organisms, soil organisms, and human health, environmental risk assessment of
nanomaterials, and current topics related to biological and environmental impacts of
nanomaterials.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of nanomaterials in daily life, behaviors of nanomaterials in the
environment, uptake and potential mechanisms of nanomaterials in living
organisms, effects of nanomaterials in aquatic organisms, soil organisms, and human
health, environmental risk assessment of nanomaterials (PLO4, Understand);

2. Apply the learning knowledge to solve the given problems relating to the biological
and environmental impacts of nanomaterials (PLO4, Apply);

3. Compare and analyze the biological and environmental effects of different
nanomaterials (PLO5, Analyze);

4. Use information technology to search for the current topics on the biological and
environmental impacts of nanomaterials (both Thai and English) to present and

discuss in the classroom with classmates and the teacher (PLO2, PLO3, PLOS,

Apply).
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SCl04 7502 Nanotoxicology 4(4-0-8)
Prerequisite: None

Stability of nanomaterials in  environment and living organisms,
physiochemical properties of nanomaterials, models for studying nanotoxicology, toxic
mechanisms related to stress and inflammation, toxic mechanisms related to
genotoxicity, toxicity studies of nanomaterials in different forms at cellular and genetic
levels, monitoring, prevention, and risk to human health of nanomaterial exposure in
the workplace, nanoethics and regulation of the control of nanomaterials in the
environment, and current topics of nanotoxicology.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of stability of nanomaterials in environment and living organisms,
physiochemical properties of nanomaterials, models for studying nanotoxicology,
toxic mechanisms related to stress and inflammation, toxic mechanisms related to
genotoxicity, toxicity studies of nanomaterials in different forms at cellular and
genetic levels, monitoring, prevention, and risk to human health of nanomaterial
exposure in the workplace, nanoethics and regulation of the control of
nanomaterials in the environment (PLO1, PLO4, Understand);

2. Solve the designated problems relating to the contents of nanotoxicology (PLO4,
Apply);

3. Compare the similarity and difference of the toxicity mechanisms of different
nanomaterials (PLO5, Analyze);

4. Use information technology to search for the current topic of nanotoxicology (both
Thai and English) for presenting and discussing in the classroom with classmates

and the teacher (PLO2, PLO3, PLO6, Apply).

n-104



UAa.2

sCl04 7503 unlumaluladdswindoy 4(4-0-8)
JyrdeAunau: bl

unluwaluladAduiinssedawindsy nstduluwmalulaglunisuaninaseann n1s

[ a

AMIRANSAUNSE N1SUNTADINTA NI5ETD N1SUIUANNSUULUaUTBIE15AT lNRIAULAY

v
o L% v (%

inlfdu nmsnsafanaziidaensiuuas wagdeagiuiifsadosiuulumalulad
Aandon

nadwsnsSeuiiaaniesziusein ;

tnfnwiruseisifimsaunsoselud

. aSuenanmsvesunlumalulagiduiinsredndau nistdulumaluladlunisuda

[N

thazein nsidnansdun3d mavidaena masidie nathtanisvuiiouvesansiad
Tuihidularinléiu nsnsatauayfdngteiuas (PLOA, Understand)

2. uflangdgmitdmuelidiiorfuulunaluladdunndoulngldniuianidonilu
518371 (PLO4, Apply)

3. Wisuisuaiuuazdedifnvesnaluladfildludlagiuionsiainesiuuas (PLOS,
Analyze)

1. Tmaluladansaumalunisfsnanusifsfuhdedegtusuulumeluladfuindes
(nmwlveuaznundingw) WetiausuazefunelududsuhutudfeulufuFouas
919158 (PLO2, PLO3, PLO6, Apply)

N-105



UAa.2

SCl04 7503 Environmental Nanotechnology 4(4-0-8)
Prerequisite: None

Eco-friendly nanotechnology, nanotechnology for purified water, removal of
organic compounds, air cleaning, disinfection, remediation of contaminated chemicals
in surface and groundwater, detection and elimination of pesticides, and current topics
related to environmental nanotechnology.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of eco-friendly nanotechnology, nanotechnology for purified
water, removal of organic compounds, air cleaning, disinfection, remediation of
contaminated chemicals in surface and groundwater, detection and elimination of
pesticides (PLO4, Understand);

2. Solve the given problems relating to environmental nanotechnology via the
knowledge from this course (PLO4, Apply);

3. Compare the advantages and limitations of current technology to detect pesticides
(PLOS5, Analyze);

4. Use information technology to obtain knowledge relating to current topics in
environmental nanotechnology (both Thai and English) to present and discuss in

the classroom with classmates and the teacher (PLO2, PLO3, PLO6, Apply).
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SCI04 7504 wialulagleivadaguilu 4(4-0-8)
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SCl04 7504 Green Technology of Nanomaterials 4(4-0-8)
Prerequisite: None

Principles and mechanisms of eco- friendly syntheses of nanomaterials,
emphasis on the uses of extracts derived from plant, animals, and microorganisms to
synthesize nanomaterials, the uses of biopolymers in the groups of polysaccharides,
proteins, and nucleic acids to synthesize nanomaterials, the uses of living cells (such
as bacteria and plants) as biofactories to synthesize nanomaterials, and current topics
of green technology of nanomaterials.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles and mechanisms of eco-friendly syntheses of nanomaterials,
emphasizing the uses of extracts derived from plants, animals, and microorganisms
to synthesize nanomaterials, the uses of biopolymers in the groups of
polysaccharides, proteins, and nucleic acids to synthesize nanomaterials, the uses
of living cells (such as bacteria and plants) as biofactories to synthesize
nanomaterials (PLO4, Understand);

2. Use the knowledge from the course contents to solve the designated problems
(PLO4, Apply);

3. Analyze and compare the mechanism of nanoparticle formation using different
extracts (PLO5, Analyze);

4. Compare the mechanism of nanoparticle formation in bacterial and plant cells
(PLOS5, Evaluate);

5. Self-searching to gain knowledge via the use of information technology on the
current topics of the green technology of nanomaterials (both Thai and English) to
present and discuss in the classroom with classmates and teacher (PLO2, PLO3,

PLO6, Apply).
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SCl04 7605* Bioplastic for Sustainable Development 4(4-0-8)
Prerequisite: None

Classification of bioplastics derived from petroleum-based and bio- based
bioplastics, synthesis of biodegradable polymers from microbes, applications,
properties, testing of biodegradability, degradation of bioplastics, green technology,
eco-technology, green-labeled products, environmental concern

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Know and explain principles of classification of bioplastics derived from petroleum-
based and bio-based bioplastics, synthesis of biodegradable polymers, applications,
properties, testing of biodegradability, degradation of bioplastics, green technology,
eco-technology, green-labeled products (PLO4, Understand);

2. Self-learning on current topics on the environmental concern and law of bioplastic
products via different learning sources, including information technology, (both Thai
and English) to present and discuss with others and the teacher in the classroom
(PLO1, PLO2, PLO3, PLO6, Apply);

3. Apply the learning knowledge to analyze and solve the set problems of production
and degradation of bioplastics for medical, agricultural, and industrial applications

(PLOS5, Apply, Analyze).
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SCl04 8501 Nano-innovations for Water Treatment 4(4-0-8)

Prerequisite: None

Principles of nanomaterial applications for the production of clean water and

wastewater treatment by removing contaminated compounds (organic and organic

compounds, and heavy metals) via adsorption, functional membrane, photocatalysis,

microbial control and disinfection, innovation development for detecting water

contaminants, and current topics of nano-innovations for water treatment.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Explain principles of nanomaterial applications for the production of clean water
and wastewater treatment by removing contaminated compounds (organic and
organic compounds, and heavy metals) via adsorption, functional membrane,
photocatalysis, microbial control and disinfection, innovation development for
detecting water contaminants (PLO4, Understand);

Apply the learning knowledge of this course to solve the given problems (PLO4,
Apply);

Analyze the designated question by using the learning knowledge from this course
(PLO5, Analyze);

Use information technology to search on the current topics of the nano-innovations
for water treatment (both Thai and English) to present and discuss in the classroom

with classmates and the teacher (PLO2, PLO3, PLO6, Apply).
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SCI04 8502 ayn1AuluTaIasuazUszleviniedanaw 4(4-0-8)
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SCl04 8502 Silver Nanoparticles and Bio-applications 4(4-0-8)

Prerequisite: None

Principles of silver nanoparticle synthesis via chemical, physical and biological

approaches, morphology, properties, and mechanisms of anti-bacterial, anti-fungal,

anti-viral, anti-inflammation, anti-angiogenic, and anti-cancer activities, applications as

antibacterial agents and sensors for detecting biomolecules and metal ions, and

current topics of bio-applications of silver nanoparticles.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Explain principles of silver nanoparticle synthesis via chemical, physical and
biological approaches, morphology, properties, and mechanisms of anti- bacterial,
anti-fungal, anti-viral, anti-inflammation, anti-angiogenic, and anti-cancer activities,
applications as antibacterial agents and sensors for detecting biomolecules and
metal ions (PLO4, Understand);

Solve the given problems relating to the modification of silver nanoparticles for
bio-applications (PLO4, Apply);

Compare the advantages and limitations of different sensing technologies (PLO5,
Analyze);

Use information technology to find knowledge relating to current topics on the bio-
applications of silver nanoparticles (both Thai and English) to present and discuss

in the classroom with classmates and the teacher (PLO2, PLO3, PLO6, Apply).
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SCl04 8503 Risk Assessment of Nanomaterials 4(4-0-8)
Prerequisite: None

Principles of risk assessment of nanomaterials, including risk assessment
process, description, and usages of nano materials, physical and chemical specificity,
hazard and tests, health and environmental hazard data, environmental
transformation data, contacts of nanomaterials, assessment of alternative risk
management, decision, records, implementation, revision, deployment, and regulation
by government, and current topics of risk assessment of nanomaterials based on other
international standards.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of risk assessment of nanomaterials, including risk assessment
process, description, and usages of nano materials, physical and chemical
specificity, hazard and tests, health and environmental hazard data, environmental
transformation data, contacts of nanomaterials, assessment of alternative risk
management, decision, records, implementation, revision, deployment, and
regulation by government, and current topics of risk assessment of nanomaterials
based on other international standards (PLO4, Understand);

2. Solve the designated problems relating to the risk assessment of nanomaterials
(PLO4, Apply);

3. Analyze and evaluate the risk of nanomaterials from the given questions (PLO5,
Analyze);

4. Use information technology to search on current topics of the risk assessment of
nanomaterials based on other international standards and use of nanomaterials
with the responsibility to the society (both Thai and English) to present and discuss
in the classroom with classmates and the teacher (PLO2, PLO3, PLO6, Apply).
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SCl04 8504* Synthesis of Silver Nanoparticles 4(2-6-4)
Prerequisite: None

Principles and methods to synthesize silver nanoparticles via physical,
chemical, and biological routes, experimental studies in using chemical and biological
methods to synthesize silver nanoparticles via uses of chemicals and biological
extracts for a reduction reaction couple with heat, microwave, and sonication.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles and methods to synthesize silver nanoparticles via physical,
chemical, and biological routes (PLO4, PLO5, Apply);

2. Synthesize silver nanoparticles using chemical and biological methods via the use
of chemicals and biological extracts for a reduction reaction coupled with heat,
microwave, and sonication (PLO4, PLO5, PLO6, Apply);

3. Present and discuss the data via analytical statistics with classmates and the teacher
(PLO2, PLO6, Apply);

4. Search information (both Thai and English) and solve the given questions (PLO4,
Apply);

5. Do experiment works as a team (PLO2, Apply).

6. Write the experimental report without plagiarism (PLO1, Apply).
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SCl04 8505 Nanomaterial Waste Management 4(4-0-8)
Prerequisite: None

Principles of classification of nanomaterial waste, management of
nanomaterial waste via recycling, incineration, landfill, and organic process, and
current topics of nanomaterial waste management.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Explain principles of classification of nanomaterial waste, management of
nanomaterial waste via recycling, incineration, landfill, and organic process (PLO4,
Understand);

2. Solve the given problems relating to the nanomaterial waste management (PLO4,
Apply);

3. Compare the advantages and disadvantages of methods to get rid of nanomaterial
wastes (PLO5, Analyze);

4. Use information technology to search for the current topics on nanomaterial waste
management with society responsibility (both Thai and English) to present and

discuss in the classroom with classmates and the teacher (PLO6, Apply).
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SCl04 8506* Special Problems in Nanobiology and Innovation 4(0-12-12)
Prerequisite: None

Research work that can be finished within one academic term on a specific
topic in nanobiology and innovation

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in

nanobiology and innovation (both Thai and English) (PLO3, PLO4, PLO6, Apply);

2. Apply knowledge of nanobiology and innovation to design the research topic with
benefits to the society, and perform an experiment by correctly using instruments
(PLO2, PLO4, PLO6 Apply);

3. Analyze data usirelatinging statistical and information technology programs (PLO6,
Apply);

4. Analyze and criticize research results using knowledge from nanobiology and
innovation and other disciplines (PLO7, Analyze);

5. Use information technology to present research data and results in writing and oral
presentation, and discuss with classmates and the teacher (PLO6, Apply);

6. Write experimental report without plagiarism (PLO1, Apply).
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SCl04 8507* Special Topics in Nanobiology and Innovation 4(4-0-8)
Prerequisite: None

Lecture and discussion on special topics or recent developments in
nanobiology and innovation not taught in any course.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology (both Thai and English) to search current information
and research updates in nanobiology and innovation (PLO3, PLO6, Apply);

2. Explain and integrate the concept and knowledge of selected topics in
nanobiology and innovation (PLO4, PLO5, Apply);

3. Analyze and apply the concept and knowledge to solve problems relating to the
selected topics in nanobiology and innovation, and the national difficulty topic
with the scientific solution according to government and industrial demands
(PLO2, PLO5, PLO7, Apply, Analyze);

4. Present current research or case studies of selected updated topics nanobiology

and innovation and discuss with classmates and the teacher (PLO2, PLO5, Apply).
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SCI04 8508* 1ATwUNLAYIILIANTTNINBYMAL UTALIDS 2(0-6-6)
yrdeAunau: Ll

NuITelasauiiayinalialunuiTen1snEnwas kAU INNIINIINOUNIA
anunsoiasadunielu 1 niansAny

nadwsnsSeuiiaaniesziusein ;

tndnwfiiuseiuniiienuansadelud

1. Mmaluladansaumaiionisdviudoyanazanuidoimadalunuisediuinnssuan
aumﬂ‘ﬁ'ﬁuaﬁa (ﬁ’qumlwal,l,azﬂmﬁé’mqw) (PLO3, PLO6, Apply)

2. MWenwiiilsdannsaudulumanifieides e fmussdonisyilassnuduinnssu
mneynauludaneiiauls Tnefesansdaselovifidenuniniiaglduanlaseau
#anand (PLO1, PLOS, Apply)

3. Soufinadauaznisliiedesilofiisadostulassnu sonuuunsveass wazduiunis
nRad (PLO4, PLO6, Apply)

4. Aaszvoyalagldlusunsunneads (PLO6, Analyze)

5. AATITRLaEININYNan1sIve wagtausuugn1sunlulduselewl (PLO5, PLOT, Apply,
Aanlyze)

6. Weunenulassnulagusaanmsaenieowissanssy (PLOL, Apply)

7. dnauslassnuwuulnan wazadusenanuiiisuludulssuwarai1anse (PLO2, PLOS,

Apply)

N-125



UAa.2

SCl04 8508* Special Projects in Bioinnovation of Silver Nanoparticles 2(0-6-6)
Prerequisite: None
Research work that can be finished within one academic term on a specific

topic in production and bioinnovative concepts of silver nanoparticles.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in
bioinnovation of silver nanoparticles (both Thai and English) (PLO3, PLO6, Apply);

2. Use the received information from searching in relating scientific fields to specify
the interesting topic of the bioinnovation of silver nanoparticle project (PLO1, PLOS,
Apply);

3. Study and use techniques and instruments relating to the project, design
experiments, and perform the experiments (PLO4, PLO6, Apply);

4. Analyze the data using a statistical program (PLO6, Analyze);

5. Analyze and criticize research results, and point for applications (PLO5, PLO7, Apply,
Analyze);

6. Write report without plagiarism (PLO 1, Apply;

7. Orally present the project results and discuss with classmates and the teacher in

the classroom (PLO2, PLO5, Apply).
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LHen NIBNLAVLATNITAALYE TeUUNTANAULALNITENIAY NTNEVBILHE
fuinagTannuarAunndeuneessy uazanudAuldmedanin (PLO1)

3. Mwalulafanszaumalunisduiuisesuianssuainesdniuidutandinm
NNNSWNNE(PLOA)

4. asnsavisniduiiuifiessnuuutaganmmisnisunngiaula (PLO2 PLOT)

5. aunsndiauedeyanuulinalaglidenneinesy siumeluduiouly
vdefiuuely (PLO3)

6. annsavanuduimiionniaueiasmasiduianssumsiiauslutubou
(PLO2)

7. esvewmadiafildlunisveasseg 9 (PLOL)

8. L UYUTINULALIATIZANANITNAADS (PLO6)
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SCl04 8509* Advance Medical Biomaterials 4(3-3-6)

Prerequisite: -

Introduction to medical biomaterials, biomaterials, proteins, protein-surface

interactions, blood- biomaterial interactions and coagulation, inflammation and

infection, immune system and inflammation, wound healing, biomaterial surface and

physiological environment, and biocompatibility, and the experiments related to

medical biomaterials.

Expected Learning Outcomes:

On completion of this course, students are able to:

1.

Describe the concepts of medical biomaterials and relevant interactions
(PLO1);

Explain the principles of medical biomaterials, biomaterials, biomaterial
surfaces, proteins, protein- surface interactions, blood- biomaterial
interactions and coagulation, inflammation and infection, immune system
and inflammation, wound healing, biomaterial surface and physiological
environment, and biocompatibility (PLO1);

Use information technology to search for the innovations and products
based on the medical biomaterials knowledge (PLO%),

Work as a team to design medical biomaterials of interest (PLO2, PLO7);
Orally present the information in the given topic with a use of PowerPoint
and give a class discussion (PLO3);

Work as a team for presenting and managing the class presentation activity
(PLO2).

Explain techniques used in the experiments (PLO1);

Write lab report and analyze experimental results (PLO6).
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SClo4 8510* Emniimﬁmﬁaﬁuge 4(3-3-6)
Fydadunew: 1l

unthgimnsanileide mamisidsaead wauedfuresead nisdenmead
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3. [waluladanszaumalunisdvAudeauinnssuainesdninuimuicmngsy
eide (PLOA)

4. sunsovhouduiiuiiessnuuuimnssudedoitaula (PLO2 PLOT)

5. anunsadauedeyauvuUinianlaslddennaneswesy eAuneluduiouly
vadedimuels (PLO3)

6. anunsnviuduiuifionniiaueuaznisduiuianssunninaueluiuFeu
(PLO2)

7. duvewmedadildlunisvaaesing 4 (PLOL)

8. I WHUTILIULAZIATILVNANITNAFDY (PLOG)
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SCl04 8510* Advance Tissue Engineering 4(3-3-6)
Prerequisite: -

Introduction to tissue engineering, cell culture, cell metabolism, cell imaging,
stem cells, design of in vitro culture and bioreactor, organ-on-a-chip, tissue-engineered
skin transplant, and vascularization of tissue transplants, and the experiments related

to tissue engineering.

Expected Learning Outcomes:
On completion of this course, students are able to:

1. Describe the concepts of tissue engineering and its importance (PLO1);

2. Explain the principles of cell culture, cell metabolism, cell imaging, stem
cells, design of in vitro culture and bioreactor, organ-on-a-chip, tissue-
engineered skin transplant, and vascularization of tissue transplants (PLO1);

3. Use information technology to search for the innovations and products based
on the tissue engineering knowledge (PLO4);

4. Work as a team to design tissue engineering of interest (PLO2, PLO7),

5. Orally present the information in the given topic with a use of PowerPoint
and give a class discussion (PLO3);

6. Work as a team for presenting and managing the class presentation activity
(PLO2).

7. Explain techniques used in the experiments (PLO1);

8. Write lab report and analyze experimental results (PLO6).
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SCI04 8511* nAluladAINTTIANIAFININVUES 4(3-3-6)
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3. Mmaluladanszaumalumsdvdudesuinnssuanesdanuifusngaiansdanm
(PLOY)

4. anunsovhauduituiiessnuuuiinmaianstinmilaula (PLO2 PLOT)

5. ansnseiiauadoyauuuinalaglddennneiwost efuneludueuluided
vualit (PLO3)

6. ansavhauduiimiionisinausussmssiiuanssunninausluduFou (PLO2)

7. e3uemadafildlunisvaaewsing 4 (PLOL)

8. WUUTIBIULALIUATITANANITNAGDY (PLO6)
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SCl04 8511 Advanced Biosensor Technology 4(3-3-6)
Prerequisite: -

Introduction to biosensors technology, temperature sensors, ligsht sensors,
spectro-photometry, detection of fluorescence, electrochemical sensors, piezoelectric
sensors, immunosensors, lab- on- chip biosensors, and nanobiosensors and the

experiments related to biosensor technology.

Expected Learning Outcomes:
On completion of this course, students are able to:

1. Describe the concepts of biosensors technology and key components (PLO1);

N

. Explain the principles of temperature sensors, light sensors, spectrophotometry,
detection of fluorescence, electrochemical sensors, piezoelectric sensors,
immuno-sensors, lab-on-chip biosensors, and nanobiosensors (PLO1);

3. Use information technology to search for the innovations and products based

on the biosensor technology knowledge (PLO4);

4. Work as a team to design biosensors of interest (PLO2, PLO7);

5. Orally present the information in the given topic with a use of PowerPoint

and give a class discussion (PLO3);

6. Work as a team for presenting and managing the class presentation activity

(PLO2);
7. Explain techniques used in the experiments (PLO1);

8. Write lab report and analyze experimental results (PLO6).
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SCI04 8512* YA3Y1TIUIANTINIINBYNIAUNUTALIDS 10 (0-0-0)
yrdeAunau: Ll

Y Iy1UTENaUAIETIEIYY SCI04 8502 aunAuIluTaosuazUselevtiniednm,
SCl04 8504 n15deLATIETRYNIAUIIUTALIRS Lag SCI04 8507 LATIURLAYNITHAALAY

LWIARTILTANTTUIINOUN AL UTALIES

SCl04 8512* Bioinnovation of Silver Nanoparticles Course Set 10(0-0-0)

Prerequisite: None

This course set consists of SCI04 8502 Silver Nanoparticles and Bio-
applications, SCI04 8504 Synthesis of Silver Nanoparticles, and SCI04 8507 Special

Projects in Production and Bioinnovative Concepts of Silver Nanoparticles.
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2. anunsaIeuiiguaumilaunssunnn 19vesy Usenaunisinalulagduge (PLOS,
Apply);
3. @usnesuiefsumunenisussneun1sveny kazanulululnvetaunimig 9 gae

ﬁﬂﬂqmmmaﬁ?u (PLOS, Apply).

SCI18 7002 Deep-tech Entrepreneurs 3(3-0-6)
Prerequisite: None

Lecture and example of entrepreneurs who use deep technology to run a
successful business. This includes businesses or social enterprises that help people
and change the way they live. This course will also study the background and
biography of these individuals from the beginning and their motivations that led to
entrepreneurship. There will be a group discussion on self- understanding and
individual entrepreneurship goals, including basic management.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Know biography of deep technology entrepreneurs and their impacts (PLO4,

Understand);

2. Compare and contrast various deep technology entrepreneurs (PLO5, Apply);

3. Describe self entrepreneurial goal and possibilities leading to that goal (PLO5, Apply).
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2.2) w3y ndendu ¢ (Others)

SCI04 6601 J3ILUazaANINTITNGN 4(4-0-8)
IdeAunau: Ll
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6. N IUUULNUNITNAADY MATAFITIALALANFAIRE1S ATUINVUIAAIDENN ADAT

WINNEANNUILINEVIRU Laztaus (PLOG, Apply)
7. 1lUsunsu R vive SPSS NwneaulumsinsgideyanisadnainlandUymnivualv

(PLOS6, Apply)

SCI04 6601 Research Methods and Statistics in Biology 4(4-0-8)
Prerequisite: None
Principles of researcher ethics, animal research ethics, human research ethics,

guidelines of research relating native and wild plants, suidelines of biosafety, chemical

uses, and research-working safety, research process, appropriated selection of statistics

for research data analysis including descriptive, interferential, and non-parametric

statistics with the contents involving measures of central tendency, distribution,

probability, survey and sampling technique, experimental design, sample size

determination, power of a test, hypothesis test, means comparison between 2 groups,

means comparison more than 2 groups, correlation and linear regression, chi-square,

computer programs for bio-statistical analysis, research publication in conference and

journal, database, impact factor, and writing without plagiarism.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

9. Explain and use the principles of research ethics in the given topics (PLO1,
Understand);

10.Explain research working according to animal research ethics, human research
ethics, guidelines of research relating native and wild plants, guidelines of biosafety,
chemical uses, and research-working safety, research process (PLO1, Understand);

11.Explain the uses of research data to publish in conference and journal, database,
impact factor, and writing without plagiarism (PLO1, Understand);

12.Apply knowledge from the contents to solve given questions and analyze research
data by statistics, covering measures of central tendency, distribution, probability,
survey and sampling technique, experimental design, sample size determination,

power of the test, hypothesis test, means comparison between 2 groups, means
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comparison more than 2 groups, correlation and linear regression, chi-square (PLO4,
PLO5, Apply, Analyze);

13.Choose descriptive, interferential, and nonparametric statistics for the given
question (PLO4, Apply);

14.Choose the experimental design, survey and sampling technique, sample size, and
statistics appropriate to the research of each student (PLO4, Apply);

15.Use the R or SPSS statistical programs suitable for data analysis of the given
questions (PLO6, Apply).
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SCI04 6602* MANANIAIING 3(2-3-6)
yrdeAunau: Ll
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3. uAAIISNIBNUMeE1INTIIMelagnaes (PLOG, Apply)

4. uwansisnisatauaziiasizinuninasiiugnssusmsaninsiladmesuaziaadianing
W3@ale (PLO4, Apply)

5. LLamﬁﬁmsLﬁ'mﬁﬁmuﬁLé‘uwﬁaaﬂﬁﬁ%mqﬂiﬁﬁwaamawﬂé’ (PLO4, Apply)

6. IHlUsunsumethansaunalunsanwmduewazlusiula (PLO6, Apply)

7. WormasuliaudulunisifunmyugauiiossysiundsisvdednSldlussduidosdu
(PLO4, Apply)
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PLO3, Apply)
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SCl04 6602* Techniques in Biology 3(2-3-6)
Prerequisite: None
Emphasis on principles, applications, and practicing basic techniques in

biology. This covers the use of various types of light microscopy and electron

microscopy, collection and preservation of plant and animal specimens, preparation

of genetic material from living samples, spectrophotometer analysis of genetic material

quality and gel electrophoresis, DNA proliferation by polymerase chain reaction, using

bioinformatics programs for biological studies, and capturing high-angle images to

locate plants or animals from a distance with drone vehicles for biological research.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Describe principles and guidelines for utilizing fundamental biological techniques
(PLO4, Understand);

2. Apply the knowledge in the course to analyze and solve the given problems (PLO5,
Analyze);

3. Show how to collect biological samples correctly (PLO4, Apply);

4. Demonstrate methods for extraction and quality analysis of genetic material with a
spectrophotometer and gel electrophoresis (PLO4, Apply);

5. Show how to multiply DNA by polymerase chain reaction (PLO4, Apply);

6. Able to use bioinformatics program to study DNA and protein (PLO4, Apply);

7. Use a drone vehicle to capture an aerial view to identify plants or animals at a
preliminary level (PLO4, Apply).

8. Self-learning by using information technology and various learning resources in
search of knowledge of current techniques in biological studies for classroom

presentations and discussions (PLO6, PLO3, Apply).
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SCI04 6603 N5LABUTULTINYIANEAIN9TIINYY 3(3-0-6)
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3. W@YUNUNOINGIFEnITeg1siliasusssu (PLOL, Apply)

SCl04 6603 Scientific Writing in Biology 3(3-0-6)
Prerequisite: None

Scientific writing, paragraph structure, graph, table and statistics explanation,
essay writing, opinion, classification, cause-and-effect, argumentative and comparison-
contrast essay writing, literature review, citation-handling software, research and thesis
proposal, research report, dissertation, and scientific journal publication.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Use English in different types of scientific writing (PLO3, Apply);
2. Use knowledge of biology to write any scientific document correctly and

appropriately (PLO5, Apply);

3. Write any scientific document ethically (PLO1, Apply).
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SCl04 6604 Scientific Research Understanding and Evaluation 3(3-0-6)
Prerequisite: None
Research and journal databases, the integrity of research authors and their
results, conflict of interest, research ethics, complete and updated references, recent,
well-approved and objective corresponding method, simple and easy-to- understand
data analysis and presentation, appropriateness and correct interpretation of statistics,
logical, complete and direct discussion writing, not beyond research scope and
limitation conclusion, research implication and application.
Course Learning Outcomes (CLOs) :
On completion of this course, students are able to:
1. Use information technology to find current information and research in
environmental biology (PLO6, Apply);
2. Explain the conflict of interest and ethics in scientific research (PLO1, Understand);
3. Explain the main idea and content of scientific research written in English (PLO3,
Understand);
4. Analyze and evaluate any scientific research by using up- to- date, integrity,

credibility, and ethics (PLO5, Analyze, Evaluate).
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Prerequisite: None
This course emphasizes the student co-operative work with private and public

enterprises to gain real experiences in the broad views of management, problem-

solving, and research of biology. Students work with the enterprises for at least one

entire trimester, The enterprises assign a supervisor for students during their work. After

the co-operative working ends, students are required to present and discuss their

working results to the responsible university instructors and the representatives from

the enterprises.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1. Use information technology to search current information and research in biology
(PLOG6, Apply);

2. Apply knowledge of biology to solve problems in the enterprises, leading to
enhancement of academic knowledge (PLO4, Apply);

3. Analyze data using necessary programs such as statistics, information technology,
or geoinformatics (PLO6, Analyze);

4. Analyze and criticize the problem- solving results in the enterprises using
knowledge from biology and other disciplines (PLO5, Evaluate);

5. Use English and information technology to present the data and problem-solving
results in writing and oral presentation (PLO3, Apply);

6. Demonstrate self- discipline, punctuality, leadership, management skills, public
mind, and cooperation skills in conducting problems in the enterprises (PLO2,
Apply);

7. Demonstrate morals and ethics in working and dissemination of the results (PLO1,

Apply).

n-144



UAa.2

3) 59839 INYANUS (Thesis)

SCI04 8701 Anentinusquijiudia wuu 1.1 64
Avrdsaunau: lidl

entinusdmiuinAnwseaudIyauTvinutngin auuuu 1.1
nadwsn1sFouiiananiessiumedv ;

U =2 d‘ 1 a dgjd 1 dgj
nAnwINNIUTIINdTANEnsaselUll

—_

- Mwaluladarsaumaiionisduiuuaziamuauinmihvesteyauazuidonis
FAneviuas (PLOG, PLOG, Apply)
2. Wanuimadiineiiesenuuuuazdiidunsidoiielvldnnuinieutnnssulg 4
(PLOG, Apply)
3. Anrwideyalaglilusunsuiisidusing q fmeedi walulaBasauwmea viemalulad

a

auansauwme (PLOG, Analyze)

4. '3mswﬁuaz%wwme?mamﬁ%’aiﬂﬂ%’mmima%ﬁwméamﬁ’umam%u 5 (PLOS,
Evaluate)

5. ldawdanguuazinalulagasaumelunisiiauedeyauaznan1 i deluguuuuseau
LazUnlan wazanunsneAuTenasaufuiienlutuiSounayenansd (PLO2, PLO3,
Apply)

6. wanpeanivAUTURATEUMEAUEIluN1IINUITY asenal Sanududin day
faulaunauAY JAna15150uy LLazmmmﬁwmuﬁ'mﬁwﬁu (PLO1, PLO2, Apply)

7. uanseanfInduilnusTINLAEesIINlUN1TTININLAENISIHEWNS11W3TY (PLOY,
Apply)

8. AumuauivIeaiuinnssalnl q Aaunsadfuiluansarsmedvimsiléiuns

gausulusEaurIANsauILTIA (PLO7, Create)

n-145



UAa.2

SCl04 8701 Ph.D. Thesis Scheme 1.1 64

Prerequisite: None

Thesis for students with the Ph.D. Thesis Scheme 1.1.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Use information technology to search current information and research in biology
(PLO4, PLOS6, Apply);
Apply knowledge of biology to design and execute research to find new knowledge

or innovation (PLO4, Apply);

. Analyze data using necessary programs such as statistics, informatics, or

geoinformatics (PLO6, Analyze);

. Analyze and criticize research results using knowledge from biology and other

disciplines (PLO5, Evaluate);

Use English and information technology to present research data and results in
writing and oral presentation, and discuss the results with classmates and the
teacher (PLO2, PLO3, Apply);

Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills in conducting research (PLO1, PLO2, Apply);

Demonstrate morals and ethics in work and research dissemination (PLO1, Apply);
Discover and publish new knowledge or innovation in a well-recognized national or

international academic journal (PLO7, Create).

N-146



UAa.2

SCI04 8702 Anenfinusgufundin wuu 2.1 48
yrteAunion: Ll

WeninusdniutinfnwseiuuSyyusvanuldaga sl 2.1
nadwsnsSeuiiaaniesziusein ;

U =2 d‘ 1 a dgld 1 dgj
UnAnwNEus1eviTanuaunsanelull

—_

Iwalulagarsaumaiien1sduauiazinniuainuinmiivesteyauazauifenig
I ineviuaiy (PLOG, PLOG, Apply)
2. Tanuine@yineniiessnuuusazatiiunisideielilannuivseuinnssulvg 9
(PLOG, Apply)
a € v o @ & aa = = =
3. Ansznveyalagldlusunsundndusine 4 Nmeada wealuladansauna viewmalulad

a

auansauwme (PLOG, Analyze)

4. Ainseiuarininsnanisifelagldmnuiniadiinensidvaansdu 9 (PLOS,
Evaluate)

5. lawndanguuazinalulagasaumelunisiiiaueteyaiasnansidelugluuuseau
warUnilan waranunsaeAuTenasiufuiioulutuiieunazene1sd (PLO2, PLO3,
Apply)

6. wanpaNivAUTURATEUMEAUEIluN1TINUITY aswwenal Sanududin day
DOUtaUNINAU HINEI1TOL LLazmmmﬁN'}uiwﬁ’wﬁu (PLO1, PLO2, Apply)

7. 4anI0anfInNilANsTIURALTEFIINIUNITYINIIULAENISINELNSIIUITE (PLOY,
Apply)

8. AunuAmNInIeasauinnssulvi 9 farunsaffniluansarsmadgnisilasunis

gousulusTAUTIANIaUIUITIR (PLO7, Create)

n-147



UAa.2

SCl04 8702 Ph.D. Thesis Scheme 2.1 48

Prerequisite: None

Thesis for students with the Ph.D. Thesis Scheme 2.1.

Course Learning Outcomes (CLOs) :

On completion of this course, students are able to:

1.

Use information technology to search current information and research in biology
(PLO4, PLOS6, Apply);
Apply knowledge of biology to design and execute research to find new knowledge

or innovation (PLO4, Apply);

. Analyze data using necessary programs such as statistics, informatics, or

geoinformatics (PLO6, Analyze);

. Analyze and criticize research results using knowledge from biology and other

disciplines (PLO5, Evaluate);

Use English and information technology to present research data and results in
writing and oral presentation, and discuss the results with classmates and the
teacher (PLO2, PLO3, Apply);

Demonstrate self-discipline, punctuality, leadership, humility, public mind, and
cooperation skills in conducting research (PLO1, PLO2, Apply);

Demonstrate morals and ethics in work and research dissemination (PLO1, Apply);
Discover and publish new knowledge or innovation in a well-recognized national or

international academic journal (PLO7, Create).
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Prerequisite: None
Thesis for students with the Ph.D. Thesis Scheme 2.2.

Course Learning Outcomes (CLOs) :

1. Use information technology to search current information and research in biology
(PLO4, PLO6, Apply);

2. Apply knowledge of biology to design and execute research to find new knowledge
or innovation (PLO4, Apply)

3. Analyze data using necessary programs such as statistics, informatics, or
geoinformatics (PLO6, Analyze);

4. Analyze and criticize research results using knowledge from biology and other
disciplines (PLO5, Evaluate);

5. Use English and information technology to present research data and results in
writing and oral presentation, and discuss the results with classmates and the
teacher (PLO2, PLO3, Apply);

6. Demonstrate self- discipline, punctuality, leadership, humility, public mind, and
cooperation skills in conducting research (PLO1, PLO2, Apply);

7. Demonstrate morals and ethics in work and research dissemination (PLO1, Apply);

8. Discover and publish new knowledge or innovation in a well-recognized national or

international academic journal (PLO7, Create).
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1) Kamkrathok, B., Sartsoongnoen, N., and Chaiseha, Y. (2021). Neuropeptide Y and

maternal behavior in the female native Thai chicken. Acta Histochemica. 123; 151698.

2) Sartsoongnoen, N., Kamkrathok, B., Songserm, T., and Chaiseha, Y. (2021). Distribution

and variation of neuropeptide Y in the brain of native Thai chichen. Avian Biology

Research. 14: 27-36.

3) Xayyasith, S., Douangboupha, B., and Chaiseha, Y. (2020). Recent surveys of the bird

trade in local markets in central Laos. Forktail. 36: 47-55.
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Zaguri, S., Bartman, J., Avital-Cohen, N., Dishon, L., Gumutka, M., Chaiseha, Y., Druyan, S.,
and Rozenboim, I. (2020). Targeted differential monochromatic lighting improves broiler
breeder reproductive performance. Poultry Science. 99(7): 3697-3708.

Sinpru, P., Sartsoongnoen, S., Rozenboim, I., Porter, TE., Halawani, El, ME., Chaiseha, Y.
(2018). The effects of replacing eggs with chicks on mesotocin, dopamine, and prolactin
in the native Thai hen. General and Comparative Endocrinology. 263: 32-42.
Sartsoongnoen, N., Kamkrathok, B., Chaiseha, Y. (2018). Effect of temperature on
reproductive hormones and egg quality in the native Thai chicken. Avian Biology
Research. 11: 183-190.

Namken, S., Sinpru, P., Kamkrathok, B., Sartsoongnoen, N., Chaiseha, Y. (2017). Role of
vasoactive intestinal peptide during the transition from incubation behavior to rearing
behavior in the female native Thai chicken. Poultry Science. 96: 3768-3774.

Kamkrathok, B., Porter, TE., Halawani, El, ME., Chaiseha, Y. (2017). Distribution of
mesotocin-immunoreactive neurons in the brain of the male native Thai chicken. Acta
Histochemica. 119: 804-811.

Sinpru, P., Porter, TE., Halawani, El, ME., Chaiseha, Y. (2017). Effects of nest-deprivation
on hypothalamic mesotocin in incubating native Thai hens (Gallus domesticus). Acta

Histochemica. 119: 708-717.
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1) Kongpreecha, P., and Siri, S. (2021). Simple colorimetric screening of paraquat residue in

vegetables evaluated by localized surface plasmon resonance of gold nanoparticles.

Biotechnology and Applied Biochemistry. DOI: 10.1002/bab.2191.

2) Janthima R., and Siri S. (2021). Cellular biogenesis of metal nanoparticles by water velvet

(Azolla pinnata): different fates of the uptake Fe®* and Ni** to transform into

nanoparticles. Artificial Cells, Nanomedicine, and Biotechnology. 49(1): 471-382.
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Phuruangrat, A., Siri, S., Wadbua, P., Thongtem, S., and Thongtem, T. (2019). Microwave-
assisted synthesis, photocatalysis and antibacterial activity of Ag nanoparticles supported
on ZnO flowers. Journal of Physics and Chemistry of Solids. 126: 170-177.

Chumpol, J., and Siri, S. (2019). In vivo formation of spherical and rod lead nanoparticles
in root cells of water velvet (Azolla pinnata). Biotechnology and Applied
Biochemistry. 67(6): 991-999.

Bamroongnok, K., Khamhaengpol, A., and Siri, S. (2019). Comparison of ethanolic extracts
of phytoestrogenic Dendrolobium lanceolatum and non-phytoestrogenic Raphanus
sativus to mediate green syntheses of silver nanoparticles. Chemical Report. 1: 43-50.
Chumpol, J., and Siri, S. (2018). Light-mediated green synthesis of DNA-capped silver
nanoparticles and their antibacterial activity. Journal of Nanoscience and
Nanotechnology. 20(3): 1678-1684.

Sritong, N., Chumsook, S., and Siri, S. (2018). Light emitting diode irradiation induced
shape conversion of DNA-capped silver nanoparticles and their antioxidant and
antibacterial activities. Artificial Cells, Nanomedicine, and Biotechnology. 46(1): 955-
963.

Janthima, R., Khamhaengpol, A., and Siri, S. (2018). Egg extract of apple snail for eco-
friendly synthesis of silver nanoparticles and their antibacterial activity. Artificial Cells,
Nanomedicine and Biotechnology. 46(2):361-367.

Chumpol, J., and Siri, S. (2018). Simple green production of silver nanoparticles facilitated
by bacterial genomic DNA and their antibacterial activity. Artificial Cells, Nanomedicine,

and Biotechnology. 46(3): 619-625.

10) Jaisabai, W., Khamhaengpol, A., and Siri, S. (2018). Sericins of mulberry and non-mulberry

silkworms for eco-friendly synthesis of silver nanoparticles. Artificial Cells,

Nanomedicine, and Biotechnology. 46(3): 536-543.

11) Khamhaengpol, A., and Siri, S. (2017). Composite electrospun scaffold derived from

recombinant fibroin of weaver ant (Oecophylla smaragdina) as cell-substratum. Applied

Biochemistry and Biotechnology. 183(1): 110-125.

5



Uma.2

12) Khamhaengpol, A., and Siri, S. (2017). Green synthesis of silver nanoparticles using
tissue extract of weaver ant larvae. Materials Letters. 192: 72-75.

13) Busayapongchai, P., and Siri, S. (2017) Sensitive detection of estradiol based on ligand
binding domain of estrogen receptor and gold nanoparticles. Analytical Biochemistry.
518: 60-68.

14) Busayapongchai, P., and Siri, S. (2017). Estrogenic receptor-functionalized magnetite
nanoparticles for rapid separation of phytoestrogens in plant extracts. Applied

Biochemistry and Biotechnology. 181: 925-938.
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NAITUNIIVINT/HAIIUIRY:

1) Srisanga, P., Muangsan, N., Choopan, T., Thangthong, J., Pratcharoenwanich, R., and

Watthana, S. (2021) Maerua koratensis (Capparaceae) a new species from Thailand.

Phytotaxa. 498(3): 213-219.

2) Thummavongsa, T., Watthana, S., Musimun, C., and Muangsan, N. (202 1). Asymbiotic

germination of Habenaria rhodocheila Hance on different culture media and impact of

plant growth regulators. Asia-Pacific Journal of Science and Technology. Accepted June

17, 2021.

3) Abeysena, M.A. C., Polyium, W., Watthana, S., and Muangsan, N. (2020). The effects of

Lecucaena on native species of mixed deciduous forest fragments in northeastern

Thailand. Suranaree Journal of Science and Technology. 28(5): 1-8.
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4) Monthathong, K., Machikowa, T., and Muangsan, N. (2019). Cytological and food reserve
changes in sunflower cotyledons in vitro. Suranaree Journal of Science and
Technology. 26(2): 141-150

5) Phantong, P., Machikowa, T., Saensouk, P., and Muangsan, N. (2018). Comparing growth
and physiological responses of Globba schomburgkii Hook. f. and Globba marantina L.
under hydroponic and soil conditions. Emirates Journal of Food and Agriculture. 30(2):
157-164.

6) Saensee, K., Machikowa, T., Kaya, Y., and Muangsan, N. (2018). Relationship between
floret size and anther culture response in an ornamental sunflower. Asia-Pacific Journal

of Science and Technology: 23(02): 1-9.
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1) Jeratthitikul, E., Sutcharit, C., Ngor, P.B., and Prasankok, P. (2021). Molecular phylogeny
reveals a new genus of freshwater mussels from the mekong river basin (Bivalvia:
Unionidae) European Journal of Taxonomy. 775: 119-142.

2) Jirapatrasilp, P., Backeljau, T., Prasankok, P., Chanabun, R., and Panha, S. (2019).
Untangling a mess of worms: Species delimitations reveal morphological crypsis and
variability in Southeast Asian semi-aquatic earthworms (Almidae, Glyphidrilus). Molecular
Phylogenetics and Evolution. 139: 106531.

3) Jeratthitikul, E., Phuangphong, S., Sutcharit, C., Prasankok, P., Kongim, B., and Panha, S.

(2019). Integrative taxonomy reveals phenotypic plasticity in the freshwater mussel
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Contradens contradens (Bivalvia: Unionidae) in Thailand, with a description of a new
species. Systematics and Biodiversity. 17(2): 134-147.

4) Jeratthitikul, E., Sucharit, C., and Prasankok, P. (2019). Molecular phylogeny of the
Indochinese freshwater mussel genus Scabies Haas, 1911 (Bivalvia: Unionidae) Tropical
Natural History. 19(1): 21-36.

5) Muanta, S., Jeratthitikul, E., Panha, S., and Prasankok, P. (2019). Phylogeography of the
freshwater bivalve genus Ensidens (Unionidae) in Thailand. Journal of Molluscan

Studies. 85(2): 224-231.
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1) Pimchan, T., Maensiri, D., Eumkeb, G. (2017). Synergy and mechanism of action of a-
mangostin  and ceftazidime against ceftazidime-resistant Acinetobacter baumannii.
Letters in Applied Microbiology. 65(4): 285-291.

2) Tsi, N., Maensiri, M., and Maensiri, D. (2017). The effect of green synthesized
nanoparticles on rice germination and roots. Advances in Natural Sciences:

Nanoscience and Nanotechnology. 8(3): 035008.
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