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NANgATEIYINIINYT
tnAnwdesdnusedslumnnivdnwiililidesnin 30 wiheda 3w
Tunuaadvaniglddssnin 96 wilefia wazsiedwlunuinisudentaslilesnin 6
wdedn lneiniieiniunaeavangaslitdosnit 132 vuiein

1. vuandndnwinill dwalidesndn 30 wihefn (9519adenni 8-13)
2. nunIvAnNI1e uulidsenin 96 niehn Usenaumig
2.1 AU U 27 NUIENA

511106  wpapdad msutlnIng mansginm 1 3(3-0-6)
(Calculus for Biological Scientists I)

511107  whaRdad nsulnIne1rmansdinin 2 3(3-0-6)
(Calculus for Biological Scientists Il)

512101 Fivnegvild 3(3-0-6)
(General Biology)

512102 UfuRnsTaneily 1(0-3-0)
(General Biology Laboratory)

512205  UuiNsITUYIA 2(1-2-3)
(Nature Recording)

512303  msUssendldaauiimesdmsuingyine 2(1-2-3)
(Computer Application for Biologist)

513101 ieilvily 1 3(3-0-6)
(General Chemistry )

513102 adivily 2 3(3-0-6)
(General Chemistry 1)

513103 UfURnsiadvialy 1 1(0-3-0)
(General Chemistry Laboratory 1)

513104 UfoRAnsiadivily 2 1(0-3-0)
(General Chemistry Laboratory II)

514107 WAndiugu 4(4-0-8)
(Fundamental Physics)

514108 UfURnsHANdNug 1(0-3-0)

(Fundamental Physics Laboratory)
2.2 ynanizaiu  wulitesnii 69 wilein Usenausie
2.2.1 3UAU WU 44 wehe  Usenaumigsieivise bl

512103 TIALArAUNAINVATY 3(3-0-6)
(Diversity of Life)
512 104 UfuRnsTInuavaunaInviany 1(0-3-0)

(Diversity of Life Laboratory)



512 200

512 201

512 202

512 203

512 204

512 301

512 302

512 491

512 493

512 494

513 250

513 255

513 341

513 343

515 203

518 101

518 102

512 233
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Tnssadsuagniniive i
(Structures and Functions of Life)
Wugenans

(Genetics)

Ufuinisiuganans

(Genetics Laboratory)

Uernen

(Ecology)

U URn1sieInen

(Ecology Laboratory)
FIVUUDITAA

(Cell Biology)

FTUINIT

(Evolution)

Auun

(Seminar)

1A59971U398 1

(Research Project )

1A59971U398 2

(Research Project II)

ARBUNIY

(Organic Chemistry)
UURNSLALIBUNTE

(Organic Chemistry Laboratory)
FAdl

(Biochemistry)

UdRnsTLell

(Biochemistry Laboratory)
aaRaSUTININEAERITININ 1
(Statistics for Biological Scientists 1)
92T Angwhly

(General Microbiology)
UftRn1s9atninevily
(General Microbiology Laboratory)

dnilaifinsvandunds

(Invertebrate Zoology)

4(4-0-8)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

3(3-0-6)

1(0-2-1)

2(0-4-2)

2(0-4-2)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

2.2.2 Fyr0sputaan  uulidsenin 8 wiheda @enannsiedvsaludl

3(3-0-6)



512 234

512 235

512 236

512 311

512 312

512 313

512 314

512 315

512 316

512 317

512 318

512 331

512 332

512 333

512 334
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U UAnsdnilaiinseandunas
(Invertebrate Zoology Laboratory)
dnitfinszgndunad

(Vertebrate Zoology)
UfUAnsdnddnsegndunds
(Vertebrate Zoology Laboratory)
NYINIANY

(Plant Anatomy)
Uuinisniedniaie

(Plant Anatomy Laboratory)
A3TINYNVDINY

(Plant Physiology)
UURNSESTINe w0 Ny

(Plant Physiology Laboratory)
BUNTUITTUNY

(Plant Taxonomy)
UfuRniseunsuisuiy

(Plant Taxonomy Laboratory)
Fugninewesiivdifidodosdes
(Morphology of Vascular Plants)
UftRmsduguingwesiivinidodedudes
(Morphology of Vascular Plant Laboratory)
ey Inen

(Histology)

UURn1slsyvInen

(Histology Laboratory)
ANINY0IER T

(Animal Physiology)
UURNTasTINe1v0dn’d

(Animal Physiology Laboratory)

Gl = = ¥ a 1 a v =
LaL/1199 La@ﬂﬂﬂ‘ﬂ'ﬂ,ﬂ‘ﬂﬂﬂi’]EJ’J“U’ﬂ‘UﬂEj@J’JGU']UQﬂULaE)ﬂ

512 211

512 212

2.23.1 ngudvmgnuAans Usenausiesigiviseluil

NI
(Horticultural Science)
RN sivaIu

(Horticultural Science Laboratory)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2.2.3 Ayudsn nuulidsenii 17 niheda asnd@nwiannsiedviselud

2(2-0-4)

1(0-3-0)



512 213

512 214

512 215

512 216

512 217

512 218

512 219

512 220

512 321

512 322

512 323

512 324

512 325

512 326

512 327

512 411

512 415

512 416
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mansuazvaluladvesndigly
(Orchid Science and Technology)
UfuRnsInemansuasinalulagvendialyd

(Orchid Science and Technology Laboratory)

fiyfudaanden

(Plant and Environment)
ldnenlduseau

(Flowering and Ornamental Plant)
UfuAnshinenlduseeu

(Flowering and Ornamental Plant Laboratory)

waasauazliioruth

(Cactus and Succulents)
UfTRmsuansauaylifeaui

(Cactus and Succulents Laboratory)
foAuldluriosiu

(Local Edible Plants)
wialulagnisuanitylau

(Plant Soilless Culture Technology)
A%918NN

(Phycology)

U URNsamIeIne)

(Phycology Laboratory)
wialuladlofindvoiy

(Plant OMICS Technology)
aINRLNNNNY

(Secondary Metabolites from Plants)
Irinenenlil

(Floral Biology)
UHURN1sTINemenld

(Floral Biology Laboratory)
NONYANANTNILATYIA

(Economic Botany)
nMsinzEsaiodeuazivadiiy

(Plant Tissue and Cell Culture)
UftRnsmawnedendodouasaadiv
(Plant Tissue and Cell Culture Laboratory)

2(2-0-4)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(4-3-2)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-2-5)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)



512 419

512 423

512 424

512 425

512 426

512 231

512 237

512 238

512 341

512 343

512 344

512 433

512 434

512 435

512 437

512 438

512 439
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gInINTIzReRiloda ey
(Plant Tissue Culture Business)
A15ADUAUDIVDINTADAINULATIAINEILINA DY

(Plant Response to Environmental Stresses)

U URNIIN13MDUALDIVDINYHOAIULATEAIING I INA DY

(Plant Response to Environmental Stress Laboratory)

a a Y] 2 ~
33981 LLaSLV]ﬂIUIaEJ%aQﬂ'ﬁLﬂ‘ULﬂEJ’JGUENWSUﬁ']u

(Postharvest Physiology and Technology of Horticultural Crops)
UAURN3a39ImMeN wasimalulagnaainmsinuifedsvesiigain
(Postharvest Physiology and Technology of Horticultural Crop

Laboratory)

2.23.2 ngudndnInen Usenausiesieiyisialuil

GHLNGIRERTH

(Brain to Perception)

AnInen

(Entomology)

UURN5A TN

(Entomology Laboratory)
IIIneLsadFuURILTn

(Stem Cell Biology)

Usdninen

(Parasitology)
UJURNSUTENINEN

(Parasitology Laboratory)

R RO IRIE - (o

(Animal Cell Culture)
URTRMsMsINIzAsLeadde
(Animal Cell Culture Laboratory)
wAlAMssAsazm Tt lusadduiuin
(Techniques in Stem Cell Culture and Research)
Un#inen

(Ornithology)

YR sUn#inen

(Ornithology Laboratory)
INYIUNANADUY

(Planktonology)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(1-4-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)



512 440

512 441

512 443

512 444

512 361

512 362

512 363

512 364

512 461

512 462

512 463

512 471

512 472

512 473

512 474

512 475

512 476
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UURNMINe L nannou

(Planktonology Laboratory)
nalnnistesiunuiesvasiaan

(Host Defense Mechanism)
dnilsifinsegndundsitfieuddymansugio
(Economic Invertebrates)
UftRmsdnilifinsygndundsifanuddymansugio

(Economic Invertebrate Laboratory)

2233 ngudvmiuganans Ussneudeseivideluil
Wugeansuavinalulagdinimvesiiy
(Plant Genetics and Biotechnology)
PSpsnefduBuarnsUsTYnd
(DNA Markers and Applications)
FIngnluana
(Molecular Biology)
UURn1s¥Inenluana
(Molecular Biology Laboratory)
Wugrmansvesan
(Cytogenetics)
Juinisiugamansveawad
(Cytogenetics Laboratory)
FanuAndigaluana

(Molecular Systematics)

2234 ngdnineinen Ussneudeseivieluil
TnAvevesdn’
(Animal Ecology)
UM
(Marine Ecology)
UnngUeay
(Mangrove Ecology)
TnAIng1voIne
(Plant Ecology)
Nnwgnandmsutndinemimeia
(Key Skills for Marine Biologist)
ﬂﬂiLUS&JuLLanaquﬁa']ﬂmLLazﬁ%W'ﬁim
(Climate Change and Vegetation)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(1-4-4)

3(3-0-6)



512 181

512 182

512 183

512 184

512 381

512 481

512 495

512 496

513 231

513 233

515 204

515 361

516 306

518 203

518 331

518 332

518 339

518 341
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2.23.5 ngudrusznauanv Usenausiesieiyisialuil

NN INNNTIING 1(1-0-2)
(Biological Illustration)

UAURNIINITINNNINNITIING 2(0-6-0)
(Biological Illustration Laboratory)

ANBTAUNINTIING 2(2-0-4)
(Biological Latin)

NIy TUINIT 1(1-0-2)
(Integrative Biology)

mMsdeansivendans 3(3-0-6)
(Science Communication)

lulpswallanisga3inen 3(1-6-2)
(Microtechniques in Biology)

nsEnu 1(laiosndn 90 4alua)
(Practical Training)

WinwrlunswseunazmuauUfuRn1svagyine) 1(0-3-0)
(Skill in Biological Laboratory Class Set up and Supervision)

WwiAAs1E9 2(2-0-4)
(Analytical Chemistry)

UURNIseIaAsIEN 1(0-3-0)
(Analytical Chemistry Laboratory)

adRgnsULNINeIMERsTININ 2 3(2-2-5)
(Statistics for Biological Scientists II)

nsdan1sgudeyamelenias 3(2-2-5)
(Database Management with Excel)

InInensususlunsvingu 1(1-0-2)
(Psychological Adjustment at Work)

Wins13nen 4(3-3-6)
(Mycology)

Frvvuazimnaluladuestan 2(2-0-4)

(Yeast Biology and Technology)

UURNTIMewasinalulaguasdan 1(0-3-0)
(Yeast Biology and Technology Laboratory)

nsUseiuRuAmisU JURNTLaEe NS 2(2-0-4)
(Laboratory and Food Quality Assurance)

90T Angmadandey 2(2-0-4)

(Environmental Microbiology)



518 342

518 351

518 401

518 421

518 422
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UftRns9adainemsduandon
(Environmental Microbiology Laboratory)
Tsuazauamludnfi

(Diseases and Health in Aquatic Animals)
Traumamansidoau

(Introduction to Bioinformatics)
0TI MSLEguAIMN

(Food Microbiology for Health)
Uﬁﬂ’amsa;a%ﬁmmmqmmsLﬁaqﬁumw
(Food Microbiology for Health Laboratory)

3. wAARYAINLES  91uIUllUsENI1 6 NUeRn

1(0-3-0)

4(2-6-4)

2(1-3-2)

3(3-0-6)

1(0-3-0)

Wden@nwilaannnnaednlussruliyansnideaeuluuninerdefaling

$139516391909@0 1 TUBUN AT UAUUTIUINNAUENTIUNITUTLINAULINYANERS N

UnAnwidenfnweinluividenvesmuinivianis wdeniluAnaseAuRbeyown

1839 AV MANILATUVDINLIAIV AN AL NERTIAdR UL lUN1TA LS ANS AN

ALY

mstiuneAnluwsazruindIvl Tduidusiedsn azuentuniieinsiedula

sedvmielU g smuindvnlile
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WHUNTSANEIMANEATENUIIYITIINEN

N 1 aensaned 1

FWEIY Hose3un IMUIUNULAA
-y-uw
SuU101 AavrAaling 3(3-0-6)
SU201 Mwdanguluganava 3(2-2-5)
511 106 wAapdad mutnInemanstInm 1 3(3-0-6)
512101 | §9vewhly 3(3-0-6)
512 102 UFTRN15TAne il 1(0-3-0)
513 101 iyl 1 3(3-0-6)
513103 | UftRmsiadivialy 1 1(0-3-0)
514107 | fAndfiugu 4(4-0-8)
514 108 UFTRnsHANG Mg 1(0-3-0)
3 22

U 1 aansaned 2

IV Fosre3an UIUAUBAR
U-Y-1)
SU102 AaunTaseassn 3(3-0-6)
SU202 Adanguiiton1sdeansuiunea 3(2-2-5)
511 107 wAaRdAdMSUTNINEIPMaNITININ 2 3(3-0-6)
512 103 TAnazANRAINUAIE 3(3-0-6)
512 104 UURNMTIaLazAUaINaTY 1(0-3-0)
513 102 Wil 2 3(3-0-6)
513104 | UfAmsiaiivialy 2 1(0-3-0)
SUxxx Fydonlunuanin@neiialy 3
U 20
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WHUNTSANEIMANEATENUIIYITIINEN

N 2 aransaned 1

WA Fosredw IIUIURUAN
(U-Y-4)
SU301 wallosiug 3(3-0-6)
513 250 \PIBUNIY 3(3-0-6)
513 255 UfuRnIsaldun3d 1(0-3-0)
518 101 2@TIngwhly 3(3-0-6)
518 102 UftRn1s9atninevialy 1(0-3-0)
512 200 Tnssadauaznthiivesdin 4(4-0-8)
SUxXx FpndonlumnnivAnu il Gunwdings) 3(3-0-6)
FAUTIIUIY 18
Ui 2 aansfnedi 2
WA Fosredvn FUURUWARN
(U-Y-4)
SU203 Minvrndeasegnaseasse 3(3-0-6)
SU401 audugszneumsiduindeuseuinnssu 3(3-0-6)
512 201 Wugeans 3(3-0-6)
512 202 U AN siugmans 1(0-3-0)
512 203 UAINeN 3(3-0-6)
512 204 UAURNSHEAINeN 1(0-3-0)
512 205 JUNNGIIUV 2(1-2-3)
515 203 adngmsunIneImansdanIm 1 3(2-2-5)
FAUIIUIY 19




34

WHUNTSANEIMANEATENUIIYITIINEN

N 3 aansaned 1

IV Fosre3an I1UIURULAAR
v-Y-1)
SuU402 UTINITULAZNITODNUUY 3(3-0-6)
513 341 Fuadl 4(4-0-8)
513 343 UuRn1sTuall 1(0-3-0)
........ ITIRuEenlUmNAIBILANE q
........ udenluniInIvIaNIg 6
........ A naONLES 3
3AUIUIU 21
Ui 3 aansnendi 2
WA Fosreivn FIUIURUAN
v-Y-1)
512 301 e veugad 4(4-0-8)
512 302 FuIng 3(3-0-6)
512 303 nsUseyndldnauiawasdmsutindaine 2(1-2-3)
........ UsAuidenluninIvianig q
......... udenluniInIvIanIg 3
......... BLAIGLRIGE] 3
3AUUIU 19
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WHUNTSANEIMANEATENUIIYITIINEN

N 4 aransane i 1

eIV Fosre3an F1UURULAN
U-Y-1)
512 491 duuun 1(0-2-1)
512 493 1A599UI98 1 2(0-4-2)
........... FNFONIUNLINIV AN 6
33U 9
Ui 4 aansnendi 2
EV GRS Fosreivn JIUURUBAN
U-Y-1)
512 494 1A59971U398 2 2(0-4-2)
....... udenluniInIvIanIg 2
FAUIIUIY il




512 101

512 102

512 103

512 104

188

A9 UNYS18BIEIV1IVIVIINY

Fameialy 3(3-0-6)
(General Biology)
Adadunieu : * 512 102 UFTRNTTIneialy

* gralsgunsennula

autRvesdedidin sudoudtnidinermans nsvnszuuadiTinuazaiy

v [

vanvay Lafivesdlidin waduazlaseainaveaad unueddy Wugmans
wugmansluiana WugmaniUszaing nalnvedifauins lassaiauagniifves
fiv Iassadawasnthiivesdnd dueineuasnginssudad

Properties of organisms. Scientific methodology. Classification and
biodiversity. Chemistry of life. Cell and cell structures. Metabolism. Genetics.
Molecular genetics. Population genetics. Evolution mechanisms. Form and
function of plants. Form and function of animals. Ecology and animal behavior.

UjiRn 582 3meniialy 1(0-3-0)
(General Biology Laboratory)
Fgndadunen : * 512 101 Fnewily
* grasgunseunula
UftRnsfiaenndesiudenlusmein 512 101 Fringwild
Laboratory work related to the contents in 512 101 General Biology.

FIuazAUNAINKAY 3(3-0-6)
(Diversity of Life)
dsduneu : * 512 104 UJURNTTInuazAUAINTIANY
* grasgunsaunula

Auidn®in nsgurunIsiinAunaInialereddaddin msdaswunainy
vennmanevesdsidin lan guuaiise enside nshaen fiw fldle dnilifinsgndunds
dnifinszandunas uaraudiAnlarn1seusN¥ANUAINYAIENINTINN

The origin of life. Processes leading to biodiversity. Classification of
organisms. Vira, Eubacteria, Archaea, Protista, Plants, Fungi, Invertebrates and

Vertebrates. Importance in the conservation of biodiversity.

UUANsTIAuasAUvaINiany 1(0-3-0)
(Diversity of life Laboratory)
JdsAuneu : * 512 103 FiaLazAuRaINaly
* praLseuneuiule
UURn1snaenmaasiuiiionlusiedsn 512 103 FInkazaAunainuaie
Laboratory work related to the contents in 512 103 Diversity of life.



512 181

512 182

512 183

512 184

189

N1IMANINNINYIINED 1(1-0-2)
(Biological Illustration)
WdsAuneu : * 512 182 UURNIINITINANINNNTYINEN
* pnaseuneuiule

n1sussengaenaneInuilemlulfianssedvn 512 182 UUAn13n151a
AMNNTIINYN

Lecture related to the contents in laboratory 512 182 Biological
Illustration Laboratory.

UUANIIN1IINNNNETIINEN 2(0-6-0)
(Biological Illustration Laboratory)
U9AUABY : * 512 181 A1TIANINNINTIINEN
* gnasgunseunule . |
wanmInmsinsineglunisanmddidisfeivaianefalsivainvane
An1sAneuenanIui

Principles and practices in drawing of organisms using different techniques.

Field trips required.

AMPIAZAUNINYIINGN 2(2-0-4)
(Biological Latin)

Use¥anmazdumedainen heinsalnsasfiudosdudmunudiu
Finen Ardwiiildusssnsdnunedadidin ngnisdatoinermans nisudad
Ussenemeiine oy

History of biological Latin. Basic grammar of Latin for biological study.
Latin vocabulary for organism description. Rules for scientific names.

Translation of basic biological description.

BIINYIYIUINIG 1(1-0-2)
(Integrative Biology)

Usgidiuhaulanmsimeluiagiu

finsfnwuenanui

Interesting topics in current biology.

Field trips required.



512 200

512 201

512 202

190

Tnseadeuazniidivesdin 4(4-0-8)
(Structures and Functions of Life)
AnUsAunou: 512 101 H3inewnly o

lassafrauayniivesiivuardnd edouazoioizivuazdnd iy
WIVURATY aNnavredans nszuIuns andedluluauuazliaey nswanwasy
ﬂ’]‘ZILLa”ﬂ\‘iLﬂi’]”ViWJEJLLﬂQ aaﬁuuuavmﬁmmLm‘uimaqwsn ﬂ’]ﬁﬁUWUﬁ“U@ﬂWSIJ REAAY)
Iﬁﬁﬁwﬂmmuaua ﬂ’]iLf"lﬁ@‘Ui‘W} iu‘U‘Ul‘MﬁL’JEJ‘Ll ﬂ’]iLLﬁﬂL‘UﬁEJ‘Llﬂ’]GZi YauINIg
JUANY SEUUUIEAM aaﬁmu ﬂ’]iLﬂﬁQJ,LG]UIC‘l ﬂ’]ﬁﬁ‘U‘W‘Nﬁq

Structures and functions of plants and animals. Plant and animal tissues
and organs. Energy. Metabolism. Homeostasis. Xylem and phloem
translocation. Gas exchange and photosynthesis. Plant hormones and growth
development. Plant reproduction. Musculoskeletal system and movement.
Circulation. Gas exchange. Digestion. Excretion. Nervous system. Hormones.
Growth. Reproduction.

NugAEnT 3(3-0-6)
(Genetics) .
JdsAuneu - 512 101 Trinevinly
512 103 FInLazAINRaINaY
* 512 202 YfuRn1siugaans
* 9ralFeunsouiule
laslulanuagnIsuuLeasd YannNIsaNeNaAaNYAENIINUINITUVDLIULAR
uaenAuastly @Iue1evINIues NIMVUANA NSEENendnyLe
TugnTsugnAuaumesuuulasluloune Wuguseda Sunauazinoudiuty a1s
WugnIsunazlaseadedluy n1s91aedfdue n1suanteanveIBulaznIsAIUAY
nsnaneiiugvesdunazlastuley WuglmnTsy Rugmansusens
Chromosome and cell division. Mendelian inheritance and probability.
The extension of Mendelian laws. Sex determination. Sex-linked inheritance.
Pedigree analysis. Linkage and recombination. Genetic materials and genome
structure. DNA replication. Gene expression and regulation. Gene and
chromosome mutation. Genetic engineering. Population genetics.

UfuRAnIswugAEns 1(0-3-0)
(Genetics Laboratory)
Fdedunau : * 512 201 WugAmans
* mms&mmamulﬂ
UgummiwaamﬂaamuLua%ﬂuﬁﬂmm 512 201 W‘uﬁﬁﬁami
Laboratory work related to the contents in 512 201 Genetics.



512 203

512 204

512 205

512 211

191

UraAIngn 3(3-0-6)
(Ecology) .
FsAuneu - 512 101 Fvne ity
512 103 ApLazAutaInway
* 512 204 YUAn1sindineg)
* 91assuniouiiuld |
wwinlesrumetinaingl lassaing nihnuazdadedrfgresszuuine
N1IMDUAUDIVDIFINTINADAN1ITUINAON BNWALLANIE TTAIUINT N13AIUAL
YUIALALNITNITLA8UBIUTEYINT 1ATIATII 09AUTENOULALYTAVDIYUYY
UAINEIUUTITY
Basic concepts in ecology. Structures, functions and important factors
of ecosystem. Response of organisms to environmental conditions.
Characteristics, evolution, regulation of abundance and distribution of
organisms. Structures, compositions, and types of community. Cultural
ecology.

UfuAnsiAIngn 1(0-3-0)
(Ecology Laboratory)
U U9AUNDU : ¥ 512 203 dnAINg)
* graseunseuiula
UfTRmsiaenedostuiiionlusiedun 512 203 dueinen
fins@nwuenaanuil
Laboratory work related to the contents in 512 203 Ecology.
Field trips required.

YUNNsIsUYIA 2 (1-2-3)
(Nature Recording)

MstuiinseasBennisddinendieninds anfu desuagifviml nns
WeuusTe1edeyan1edaingr nsaiieassAnufaleaemaianistuiinnig
PINeN

Biological record using images, prints, sound and videos. Descriptive
writing of biological information. Creation of an art project using biological
recording techniques.

WYHU 2(2-0-4)
(Horticultural Science)
Fgdadutou : 512 101 FAnevialy

* 512 212 YjURn eI

* pralsgunsouiule

NsIRTIUNNYAIU NFVETBTUTHY NswSengn Jouavaasluuiy 1nwns
999388 UINTFIUAUANNYAT

Horticultural classification. Plant propagation. Planting preparation.
Fertilizers and plant hormones. Smart horticulture. Agricultural community
standards.
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512 212 Uf{uRnIsNYEIY 1(0-3-0)

512 213

512 214

512 215

(Horticultural Science Laboratory)
dsdunou : * 512 211 NyEIu
* praspunseuiula
UfThmsiaenedostuitionilusedn 512 211 fvaou
fins@nwuenaanuil
Laboratory work related to the contents in 512 211 Horticultural Science.
Field trips required.

Ipraansuazinalulagvaindgld 2(2-0-4)
(Orchid Science and Technology)
Fgdaduniou s 512 101 Fdnevhly
512 103 TALazAUBAINKAIY
* 512 214 YU TIneeansuasinalulaguosnaely
* praissunsouule
é’mgm%wmﬁﬂﬂmamé’wlﬁ Usziam waznssuuniugndaeliignuau i
mm’éﬁ ALamalvd nsuannaeldnszansuaznalgldsinnen Lwﬂiuiawaﬁms
Auiien ﬂ’]’iELEUU'i”IEIWLLa”ﬁiNNamL‘W:‘J
General morphology of orchids. Classification and identification of
commercially important hybrid orchids. Cut flower and pot plant orchid

production. Postharvest technology, the utilization, and value added.

Uuansinemansuazinalulagvasnaigld 1(0-3-0)
(Orchid Science and Technology Laboratory)
dsAuneu : * 512 213 Ineimaasiazinaluladvesndigld
* graseunseunula

Ug]immswaamaammu&mﬂuﬂEnﬁm 512 213 Ingrmansuazinalulad
6U@\iﬂﬁ’é&lli«l gnsAnwusndn U

Laboratory work related to the contents in 512 213 Orchid Science and
Technology.

fuiudawindoy 3(3-0-6)
(Plant and Environment)
Apfadunew : 512 101 Iy

ﬂﬁ]’ﬁ]ﬁﬂﬂiﬂﬂ%?@&ﬁ v31330 ﬂ’]iL'ﬁ]iiULLa WRIUIYDINY ﬂ’ﬁﬂi‘UGVJ‘UENW“U ﬂ’l’i
ﬂamumwwmm {j‘ﬂ"ﬂﬂ‘ﬂ?ﬂﬁﬂLL’J@@@@JﬂUﬂ’]iNaﬁW“U ﬂ?iﬁ]@ﬂ?iﬁﬂLL’)(ﬂa@NLW@LWN
NANEH

finsfinwuenaniuil
Abiotic and biotic factors. Plant growth and development. Plant adaptation.
lant defense. Environmental factor and plant production. Environmental
management for increasing productivity.

Field trips required.
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512 216 ldimanlsiuszau 2(2-0-4)

512 217

512 218

(Flowering and Ornamental Plants)
Adafunion : 512 101 Fdnevhly
512 103 TALazAUSAINKATY
* 512 217 Yfunisliinenlduseeu
* 9raseunsounule
Usgifanudunn disineuasdnvasidovedlinenliivseiu 35venisugn
Msvensfiuguaznsquasne mIiiuyadiuaznsuszgnaldlsinenlivszduida
n13A
History, physiology, and habits of flowering and ornamental plants.
Methods of planting, propagation, and cultural practice. Valued added and the
commercial applications of flowering and ornamental plants.

UfjuRnisldinanldusedu 1(0-3-0)
(Flowering and Ornamental Plant Laboratory)
tsRuneu : * 512 216 ldnenlduszdiu
* pralssunsounule

UftRnsTiaenndesiuiienlusedn 512 216 linenliusesu

finsfinwuenaniui

Laboratory work related to the contents in 512 216 Flowering and
Ornamental Plants.

Field trips required.

uandauazlfoauti 3(3-0-6)
(Cactus and Succulent)
deAuneY ;512 103 WInuazAunaINvae
* 512 219 UfjRnsunadauazlieruh
* 9raseunsounula
Frineweanfanarliioavin AunanuasuaznisTasLun 35013
vg1eRUswazn1TUTUUTIRUS NMswTeulsusau Aunaznisugn nstide nsld
mimﬁﬁtﬁm%’mﬁumiLfﬁz:gLﬁuimt,azmimwmﬁmgﬁﬁu ANUAIAYNILATEFAD
vesunnsauayliorui
Biology of cacti and succulents. Diversity and classification. Techniques in
propagation. Greenhouse preparation. Soil materials and plantation.
Fertilization.  Applications of plant growth regulator substances and pest
control. Economic importance of cacti and succulents.



512 219

512 220

512 231

512 233
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UfvRmsuaadauaglioaui 1(0-3-0)
(Cactus and Succulents Laboratory)
Avdeduiew : 512 104 UJTRNsTAnuazAmmaInane
* 512 218 upasakazlioauun
* pragundeuriuld )
Ufuinsiiaenndesiuilonluseds 512 218 uwandawazlioiuun
fins@nwuenaanuil
Laboratory work related to the contents in 512 218 cactus and succulent.
Field trips required.

AvAulFluiesiiu 3(2-3-4)
(Local Edible Plants)

ﬂ’ﬁiu‘UGU‘uﬂLLauﬂﬂﬂ’]LLUﬂﬂaZLI‘WGU‘Vlﬂulﬂ A malm LLﬁuﬁiJ‘L!lWiW‘HU']‘lﬂu
Uszinelng miﬁﬂmwmﬂuléﬂuwawau%

Mﬂ’]iﬂﬂ‘t‘}’m@ﬂﬁﬂﬂum

Identification and classification of edible plants. Local vegetables, fruits
and herbs in Thailand. A study of edible plants in topic of interest.

Field trips required.

GHORG Rl 3(3-0-6)
(Brain to Perception) .
Anndsduden : 512 101 F3Imenly

neinamansiUesiuresansysd lassainanazn1syinaureiead
Usgamuay Lsziaamﬁ]u nsdnseladse a’msuamaaﬂi a1 MsSUIHIulsEaIm
amaiﬂmuumummmmu nsleEu nssundu nsSusauay mﬁuama AUDY
drufiieitosmazmifiieatuninust ae wazensual muAausnAThie ety
SEUUUTEEM

Basic anatomy of human brain. Structure and function of neurons and
neuroglia. Electrical signaling of nerve cells. Sensory perception with emphasis
on visual, auditory, olfactory, sustatory, and haptic sensation. Parts of the brain
and their functions involved with memory, language, and emotion.
Neurological disorders.

dnlusinszandumnas 3(3-0-6)
(Invertebrate Zoology)
Serdsdunon 1 512 101 T3Imevily
512 103 FinuazANURaINae

* 512 234 UuRn1sdnilaiiinsegndumas

* gralsgunsouiula

LmdﬂﬁaaiLLavﬂ']'iﬂ'ivmstmﬁmﬁziﬁﬂivmﬂéf’wé’q dnwuglaniznglunay
Aeuen mmmunﬂsvmw ASAUDIMT msmsﬂ,a} n1s3an mslvadewden n1s
Tuing wazn1auRug mit,ww,amamﬂmmmvmﬂawawmmmmmwmLﬂiwﬁﬂa



512 234

512 235

512 236
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Habitat and distribution of invertebrates. Internal and external
characteristics. Classification. Ingestion. Respiration. Sensation. Circulation.
Excretion and reproduction. Cultivation of economically important
invertebrates.

UfjuRnisdndlaitinszandumds 1(0-3-0)
(Invertebrate Zoology Laboratory)
Fwdadunew : * 512 233 dniluiinsegndunds
* grasgunsaunula

UitRnsiaenndestuidienluseden 512 233 dnilifinsegndunda

fins@nwuenaanuil

Laboratory work related to the contents in 512 233 Invertebrate
Zoology.

Field trips required.

dndtinszandumas 3(3-0-6)
(Vertebrate Zoology)
TIAUNBY : 512 103 TinkarALBAINKAIY
* 512 236 UfURnsdnddinszandunds
* grasgunsaunula
ATAUINITUAZANMNRAINRATY AEINIAMIEASLAZEITINYT Trneuay
neANTIN AUEALazNTaYSNYER InTEndunAs
Evolution and diversity. Anatomy and physiology. Ecology and

behaviour. Importance and conservation of vertebrates.

UfjuRn1sdndtinszandunds 1(0-3-0)
(Vertebrate Zoology Laboratory)
wndeRuneu : * 512 235 dndlinszandumnds
* praspunseuiula
UftRmsfiaonadesiuidevlusednn 512 235 dnifinsegndunds
fins@nwuenaanuil
Laboratory work related to the contents in 512 235 Vertebrate Zoology.
Field trips required.
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512 237 fgnen 3(3-0-6)

512 238

512 301

512 302

(Entomology)
JUsAuAeY : 512 103 FInlazANBaINRaIY
* 512 238 Y URn15AYInen
* grasgunseuiula
TAUINITUALAIUNANNAVBILUAY NEINAAEANSLAETTIET TAINeILas
NOANTIUVDIUAY N1T0YTNYUAZINNITHUA
Evolution and diversity. Anatomy and physiology. Ecology and behavior.

Conservation and management of insects.

UfUAN13NHIMeN 1(0-3-0)
(Entomology Laboratory)
tadunau : * 512 237 Agneg
* graseunseuiula
UfTRmsiiaenadosiuiilonluseden 512 237 Agine
fins@nwuenaanuil
Laboratory work related to the contents in 512 237 Entomology.
Field trips required.

YaIngvauuad 4(4-0-8)
(Cell Biology)
Jv1UsAUnBUY : 512 201 ‘W‘Lﬁﬁ?ﬁ@]ﬁ

LARLazIEFnEwad Tnseadanasninfiveseesuniuad wadlnsuailen
LLauLGZIaaEJLLﬂiI@m D9AUTENOUNNNLATIUDILTAE miLUﬁEJuﬁﬂ’]Wle@\‘iL‘Uaa WLVUDAT
LWATTINAIUAIEAS NITANALIULAE ﬂ'ﬁﬁaﬂ mimauauamaaum lAseasng
lasluloy nsuanseanvesdukazn1sAIuA lelvaniadu wmsnduenaad sosluu
AU IninsiwaduaznisnIuAl Maiause

Concepts and methodology for cell study. Structure and functions of
organelles. Prokaryotic and eukaryotic cells. Chemical compositions of cell.
Cell differentiation. Metabolism and bioenergetics. Transportation and
secretion. Response to stimuli. Chromosome structures. Gene expression and
regulation. Cytoskeleton. Extracellular matrix. Hormone and receptors. Cell
cycle and regulation. Carcinogenesis.

FUINT 3(3-0-6)
(Evolution)
TIAUNBUY : 512 103 FInuazAINRaINRale
LA IITauIng Useiimansniaitaunnisvesddidie nszuiunis
’J’mmmﬂmvmmamﬂLLavuMmﬂ Wua"m?{(fl’iﬂi”“ti’]ﬂﬁ AUFUNUSNITTINUINTG
O RNl 31JLL°UU“UENﬂﬁﬂ®LaE)ﬂ mmmam M3AnasiTAnedalu
Evolutionary concepts. Evolutionary history of life. Processes of
microevolution and macroevolution. Population genetics. Phylogeny. Patterns
of selections. Biogeography. Speciation.
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n1sussendldaaunawmasdmsuingainen 2(1-2-3)
(Computer Application for Biologist)
eAUNeY : 512 205 TuinsIsuyn
nsdvAuunALIvINIsluszuugudeyaseulal nsldlusunsudusagy
lun15dnn1staya N1SIATIENTRLANIEINGIMERSTININ N13IATULENTIBNUITY
LALONAITONDY NITNTIAOUNITANADANAIIUY NITUNAUDITURDAITITY AT
T¥neufinmesifionsieans
Online information retrieval for academic articles. Use of software
packages for data analysis in biological science. Formatting scientific reports
including references. Plagiarism detection. Scientific public presentations. Use
of computers in communication.

NYINIANY 3(3-0-6)
(Plant Anatomy)
Fgdadunion : 512 101 Tdnevhly
512 200 Tassadnauazniiiinesdin
* 512 312 Y{URn1sneinaiiy
* praissunsounule
fln Msaseyiann wasnthiinshauveniofiess q vesiiy Taseada
meludulsznoukargiuuundesiveaiaidoluefovosit wWufiviifiude
Types, development and function of various plant tissues. Internal
structures, composition and patterns of tissue organization in plant organs with

an emphasis on seed plants.

UuAn1sneInIaNey 1(0-3-0)
(Plant Anatomy Laboratory)
Fdadunen : 512 101 Fdneild
512 200 lAssadauazntinfivesdin
* 512 311 NeAnIANY
* graspunsauiule
UfThnsiiaenedestuiionlusedn 512 311 mednai
Laboratory work related to the contents in 512 311 Plant Anatomy.



512 313

512 314

512 315
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#35INY1VDINY 3(3-0-6)
(Plant Physiology)
Fdsfunon ;512 200 Tnseadrauazutinfivesdin
* 512 314 Y{URN5a35Ie1v0iY
* gnaspunseunule
aaTimenspiumad arwduifusseniaihiui magafuuazmsdides s
9115909NY N1SEUATITRRIELEY nsnglalasiuunueddu dvnswavestade
nelulaznieuanmenIsAulaLazN AT Y VO INY
Cellular physiology. Plant-water relations. Absorption and translocation.
Plant mineral nutrition. Photosynthesis, respiration, and metabolism. Effects of

internal and external factors on plant growth and development.

UURANsa3samMneNvaInNy 1(0-3-0)
(Plant Physiology Laboratory)
TIAUNDU : * 512 313 @35INY1V0INY
* prasgunseuiula
UitRnsiiaenndestiuidonlusedn 512 313 a3sinewosiy
Laboratory work related to the contents in 512 313 Plant Physiology.

AUNTUITIUNY 3(3-0-6)
(Plant Taxonomy)
Jndafurion : 512 101 FAnevild
512 103 FnuazAnuvaniaiy
* 512 316 YfURn1sounsHIs WY
* graseunouiule
pEnnIsuarszUUNISuniiY nsdiefituaznisssyiusliifideide

]

andeatiuignen N155IUTINLALAUSIYIAIE 1Y N13as1ewasIsnsldsuIs
ezl TguMUITINsd NN NYARS Anungadug AN YA u
Mia Nsunsnszatesiug waensldusslovivosnenenuiaid

Principles and systems of classification, nomenclature and identification
of vascular plants with the emphasis on the angiosperms. Collection and
preservation of plant specimens. Construction and use of identification key.
Methods of botanical description. Morphological characteristics, origin,

distribution, and utilization of selected angiosperm families.



512 316

512 317

512 318
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UURANToUNTUISIUNY 1(0-3-0)
(Plant Taxonomy Laboratory)
wdsdunau : * 512 315 aunIUISIWNY
* praiseunsouiule
UftRnsiiaenndestuitenlusedn 512 315 synsadsuity
finnsfnunuenaniud
Laboratory work related to the contents in 512 315 Plant taxonomy.

Field trips required.

duguinswesivifidaadides 3(3-0-6)
(Morphology of Vascular Plants)
Adafunion : 512 101 FTdnevhly
512 103 FinlazAuRaINiay
* 512 318 UftRmsduguingwesiiviifidedodides
* 9raiFeunsouiule
o1 vdnnsuazanudduesdugiuinet deduiinansenudedugu
Ingmasiiy sUednunslasaisimeueniaznisly sednlsifetestume
uarlassadaduiug dunounaidulpluszesin 4 vedasaiamneduguined
Usnglufiedifidododndeandueins 4 suszuunisdnsiuunuuueynsuisiuiis
galval duguinendisuiiisuvesiiviigyiuiudinasidadieg Aazviouliiu
ansvestiannmsvesiivfidedosides
Definition, principle and importance of morphology. Factors affecting
plant morphology. Characteristics of the vegetative and reproductive structure
of vascular plants. Stage of growth and development of various parts of
vascular plants, classified according to the system of modern plant
systematics. Comparative morphology of the extinct and extant vascular

plants reflecting overview of plant evolution.

UfoRmsduguinevesiviifidadesdes 1(0-3-0)
(Morphology of Vascular Plant Laboratory)
Jdedudeu : * 512 317 dugwinewesiivifideifosdes
* prasgunseuiula

UfURnsiiaenadostuiiionlusnedsn 512 317 Fugruinevesiiviid
dededndes

fins@nwuenaanuil

Laboratory work related to the contents in 512 317 Morphology of
Vascular Plants.

Field trips required.



512 321

512 322

512 323
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walulagnisugnielinu 3(2-2-5)
(Plant Soilless Culture Technology)
Jpnfadution 1 512 200 lssarauasnthiivesdin

Padeiidmadenisadyivinvesiiv SEUUURNLUUANN 9 Afeulddmsunis
Ugniivl3fiu wiavesfivimnzaslunsugnuuuliin Tssnundafisuiseunan s
Uszgnanuddmiumsdgnitniievilaaluiinuszdriu msadeondn wagns
Urdamafivludsuindey UfURnsnismnziudn mseyuia msthitvasszuuugn
MsiuREINanEn Mslesginisasyiulauasansemsiduselovdlufiniugn
Mgszuuliau

finswauAnunuenaniui

Factors affecting plant growth. Various types of planting system
commonly used for soilless culture. Suitable plants for soilless culture. Plant
factory for the future. Application of knowledge for growing plants in daily life
consumption, building professions and phytoremediation. Laboratory work in
seed germination, nursery, transplantation, harvest, analysis of growth and
beneficial nutrients in soilless cultured plants.

Field trips required.

#1938 3(3-0-6)
(Phycology)
dsAuneu 512 103 FauazauraIniale
* 512 323 YURn1saImsnginegl
* pralFsunsounule
duguInen aunsuIsiuy wazlinAingrvesa et iauasindulaeudy
amseluviosiu amnuddguosamitedenysd msusnanewusliuians 353
wnzdsEmnse wasmalladmslidssledanamsie
Morphology, taxonomy and ecology of freshwater and marine algae with
the emphasis on local species. Importance of algae to human. Isolation and

cultivation of algae. Technologies involving the utilization of algae.

UuANTEmMIIEINeN 1(0-3-0)
(Phycology Laboratory)
FyUIAUNDY : ¥ 512 322 @11318ANEN
* praspunseauiule

UfTRnsiiaenedotuitionlusedn 512 322 amsieiven

fins@nwuenaanuil

Laboratory work related to the contents in 512 322 Phycology.

Field trips required.
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wialulaglafinduasiny 3(3-0-6)
(Plant OMICS Technology)
wndeRuney : 512 201 fugAans
NanNN1LazIsN1TIAT IR luNNYAemaluladdlulind nsuansulniind
edluindlusfilefind wunvelafind uasilufind nisldwaluladlofndifionu
univluvIumvesmsiasuudasanimgioinialan
Principles and methods for analysis of plant genomes by genomics,
transcriptomics, epigenomics, proteomics, metabolomics and phenomics
technologies. Use of OMICS technology for studying plant genomes in the

context of the global climate change.

d1AEQRAINNY 3(2-2-5)
(Secondary Metabolites from Plants)
Jpnfaduton 1 512 200 lnssarauasnthiivesdi
arwdidesiunarfiRnisiieafuarsionini wadalunisada ns
yinldusans nsseyvila uagmsienegninisdinimvesasyisniludiy
Adglulagtukasnsuszendldnianisinens nsunnd waglnwuinis
Basic knowledge and laboratory work related to secondary metabolites
from plants. Techniques for extraction, purification, identification and
bioactivity analyses of plant secondary metabolites. Current researches and

applications in agriculture, medicine and nutrition.

Yanenenld 3(3-0-6)
(Floral Biology)
Fdaduniou : 512 200 lasvadrauagniinfivesdin
* 512 327 UfURn1sT3nementd
* prasgunseuiula
T Adakagdiauinisvesnenld ¥ila lassasiuasdugiuing1venen
LAztenBN NAWINITVBINBN THUUNITHANWUT AuvaInvatevasnanbdluiy
ABNNGNANN 9 FTINYIVBINTTENEAL DO THY
Definition, origin and evolution of flowers. Types, structures and
morphology of flowers and inflorescence. Floral ontogeny. Breeding systems.

Diversity of flowers in different groups of angiosperms. Pollination biology.
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512 327 UUANMsTIINeaentd 1(0-3-0)

512 331

512 332

512 333

(Floral Biology Laboratory)
JdsAuneu: * 512 326 e menld

* praspunseuiule
UfTRnmsiiaenedostuitionlusiedn 512 326 Tinenentd
fins@nwuenaanuil
Laboratory work related to the content in 512 326 Floral Biology.
Field trips required.

Heywnen 3(3-0-6)
(Histology)
Jpadunew : 512 200 lassasauaznifivedia

* 512 332 Y UAnsiayyinen

* 9raissunsouiule
Iﬂiﬂﬁi’]\‘iLLﬁ“ﬁNUg’m@ﬂL‘LJ’EJLEJ’EJ‘UN’] L‘L!’e)LEJ’eJLﬂEJ’J‘W‘lJ ﬂﬁ“@ﬂ@@ULLa‘“ﬂi“ﬂﬂLa@(ﬂ NS5
ﬂ?iﬂi’NLlIWLE‘IE]@ L‘UE]LHE]LLa 27Y2% ‘L!WL‘VTﬁEN Luawaﬂmmua LUEJLEJE]‘Uﬁ a1
IﬂiﬂﬁiNLLazﬁ‘U’msdaﬂLuaLEJEWJEN?%U‘UE]’JEJ”JBIU?!GI’J@Jﬂi%QﬂﬂUﬁaQGUUQQ
Structures and properties of epithelial tissue, connective tissue, cartilage and
bone. Blood and blood cell formation. Lymphatic tissues and organs.
Muscular tissue. Nervous tissue. Structures and histophysiology of organ
systems in higher vertebrates.

U URAN sy vInen 1(0-3-0)
(Histology Laboratory)
UIAUNaY : ¥ 512 331 Uy Inen
* grassunsauiula
UfThmsiaenadosiuiiionilusiein 512 331 Seyaine
Laboratory work related to the contents in 512 331 Histology.

#35IMNUBERT 3(3-0-6)
(Animal Physiology)
Addiuriew : 512 200 Tnssasauagmiiiivesdin
Maﬂmiwu%mmﬂmuaii’mmmaﬂam nalnn1syineulLay ¢NITIPIVANVDY
wadnauileuaziwaduszam assinemesszuulszam ssuulvadouden ssuu
Mela STUUYALDITLAYTINSWUAIENT mimmjuqﬁwqmmiwms JPUU
Fudneuagszuusenlivie nsUszgndliuaznsdl@nuniliisidos
Fundamental concepts of animal physiology. Mechanisms and controls
of muscle cells and neurons. Physiology of nervous system, circulatory system,
respiratory system, gastrointestinal tract and bioenergetics. Body temperature
regulation. Excretory and endocrine system. Applications and related case
studies.
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512 334 UJUAN13633IN81v098R 1(0-3-0)

512 341

512 343

512 344

(Animal Physiology Laboratory)
TIAUNDU : * 512 333 @3TINY1VDIERT
* praspunseuiula
UfThnmsiaenadostuitionlusein 512 333 a3sinevesdnd
Laboratory work related to the contents in 512 333 Animal Physiology.

Iy gARAUNLLA 3(3-0-6)
(Stem Cell Biology)
Andadunew: 512 200 lassadawayntifiveadin

Frinevenasduriie wasdurdauaznmsiiniede wadduriaan
Mgeu wadruiilnangiveg unumvessasauinlalun1ssnwnnsaunaves
$19me eudanavaluladieadduiudn wazanddefiiedes

Stem cell biology. Stem cell and tissue formation. Embryonic stem cells.
Adult stem cells. The roles of stem cells in body homeostasis. Stem cell
technology and related research.

UsdinInen 3(3-0-6)
(Parasitology)
Jpndadutiou : 512 101 Fainervialy
512 103 FINUagANUNAINYAY
* 512 344 YURnsUsERINeN
* grassundouiule
ANudNRusvesUsanLaslaad dugiuinewarn1sTwunyssian ¥3en
N1TUNINILAUUALININTVINVLNTINGILALNUBUNYT FTUININY ANV A
Aalsa MeAdadelsnduinanlsdnvesaulazdniiasugia
Host-parasite relationship. Morphology and classification. Biology,
distribution and life cycle of protozoa and helminths. Epidemiology and

pathogenesis. Diagnosis of parasitic diseases of man and economic animals.

UUAn1sUsanImen 1(0-3-0)
(Parasitology Laboratory)
JyUsAuNeUY : ¥ 512 343 Usaninen
* grasgunsaunula

ﬂﬁﬁ’amﬁﬁaamé’aaﬁ’uLﬁawﬁuswﬁm 512 343 Usdninen

finsAnwuenanuil

Laboratory work related to the contents in 512 343 Parasitology.

Field trips required.
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wugAansuazinalulagyinmvasng 3(3-0-6)
(Plant Genetics and Biotechnology)
FwdsRuney : 512 201 Wugeans

IAssas1wesdluniiy Msieseidluuiy Bulaznalnnsianieonuesduie
N1301ENDATUINITTUNY TTUUNINAUNUSHAaTNUTNTTUYBINITAMUANA AR
wsvesiugnssufivuariiannnsvesiiy maluladdanmiiensAnwuazyuiuuge
WUFNITUNY

Structure of Plant genome. Plant genome analysis. Plant genes and
their expression mechanisms. Plant genetic transmission, breeding system and
genetics of sex-determination. Plant genetic variation and evolution.

Biotechnology for plant genetic study and improvement.

LﬂéaewuﬂﬂﬁLSuLaLLazmsUizqnﬁ 3(3-0-6)
(DNA Markers and Applications)
FwdeRurien : 512 201 WugAans

Nunvesfivuazdn vénnisvenaiomnefiduie weadaiugwililuns
Anspiiedeamnefidule wiewmnefiduedliisleuilawiunarilduiazen
anlalndwesisaduiiugiu weiosmunsfiduoandrduia n1susegndld
LASDINLERALEUENIUNITUINE N15nEAT N15ANEIITAINIS wasnisld
\3sneRSuenaiiivendans

Plant and animal genomes. Principles of DNA markers. Basic techniques
for DNA marker analysis. Hybridization-based and polymerase chain reaction
based DNA markers. DNA markers from sequences. Application of DNA markers
in medicine, agriculture, evolutionary study, and using of DNA markers in
forensic science.

FaImeluana 3(3-0-6)
(Molecular Biology)
FwdeRunieu : 512 201 Wugeans
512 202 YfuRn1siugeans
* 512 364 UfURn15¥Inenluana
* graseunouiule
naninaginasd Uil ineluiana laseainadlunnazn1singukuy n1s

fansiiduenasBu wadadosiuluiugimnssa msdnwdduindlelndlugn
dnlU 3IMe138UU WAzt IneIdnaATIEY N13AIVANNITHANIDENYRITUlUTLAUA
Wue 915idue waglushu welulaglminiaddneluanauaznisuszandldnig
N1TWNNERazNITNYAs WU waluladlelind n1sanuUaddluy wazdiaisauine
Bessmuiieatosiuinineluiana



512 364

512 381
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Central dogma. Genome structure and organization. DNA and gene
manipulation. Basic techniques in genetic engineering. Next generation
sequencing. System biology and synthetic biology. Regulation of gene
expression in DNA, RNA and protein levels. New technologies in molecular
biology and application in medical and agricultural aspects such as omics
technology, genome editing and bioinformatics. Ethics related to molecular
biology.

UUan1s3amenlutana 1(0-3-0)
(Molecular Biology Laboratory)
FwdeRuieu : 512 201 Wugeans
512 202 UjURn1swugenans
* 512 363 3Ineluiana
* gralspunsouiule
muaeadsluresufiinig msldlulastiunlideing mandeueims
Feadeuunfiiouavimaialaonide nisatauennatain n1siasaoiduluise
Funny Nsadauenddue MaleszinuniasinUsunafidue jnsengnly
Indweisa MynsginunmkazInUTIIuRowe Hrasauna nsatauenens
e MIaszigunnwer IUSuesowe nsaiauasuenlusiu
Laboratory safety. Mastering Micropipette. Bacterial media preparation
and aseptic technique. Bacterial subculture. Plasmid isolation. Restriction
enzyme digestion. DNA isolation. DNA quality and qualification. Polymerase
chain reaction. Bioinformatics. RNA isolation. RNA quality and quantity. Protein

extraction and separation.

nsAeaNsINeAENS 3(3-0-6)
(Science Communication)

UWVELAESEAUYDIURYaNIaINeIMans MIgauarn1saguaAg MsULaUD
fogamainermans in3esilodniunisioans nsudnde F5nsdeasdoya ms
Mvuangudivaneg nsidangudvang

Sources and levels of scientific data. Summarization and conclusion.
Scientific data presentation. Communication tools. Media production.

Communication methods. Target audiences. Target group approach.
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WONBAEASVIUATHFND 3(3-0-6)
(Economic Botany)
Jpdaduten : 512 101 F3Inewily
512 103 FInLazANRaINay

UsedR dudide dnwazmawgnuemans nsnszaneiusuaznislivsslovd
vosfividuemsuaren fvgpamnssuuaziviasvgialulsemalneuazivniou
flvipsduvedlnefifiuunlisinud Ay duasughaluounan

finsfinwuenaniui

History, origin, botanical characters, distribution and uses of plants for
food and medicine. Industrial plants and economic plants in Thailand and
tropical regions. Possible future values of local plants on economic aspects.

Field trips required.

nmsiziRsaiadouazivadiy 2(2-0-4)
(Plant Tissue and Cell Culture)
Fdadunion 1 512 200 lassadeuasntifivesdie
* 512 416 Uﬁﬁaﬂ’limim’wLgﬂﬂLﬁaL?jaLLazL%aéﬁ%
* pralseunsouule
mmﬁwﬁayLLaz{]ﬂ%’aﬁﬁmaGiammwwmgsuﬁm%ﬁ% naNN1TLazIATNS
wnzdssiafeninetuizing 4 vesiivlunaeanaaes emsduasedt sedluuity
uaznnsmuAuan Indenlfivunzauienisveneiug Usuugaiug waznns
auInYangiuginy
The importance of plant tissue culture. Factors affecting plant tissue
culture. Principles and practices of cultivating tissues from various plant organs
in vitro. Artificial media, plant hormones, and appropriate environment control

for plant propagation, crop improvement and germplasm preservation.

Uftmanamnzidsadaiouaziadiiy 1(0-3-0)
(Plant Tissue and Cell Culture Laboratory)
Sdafuneu - * 512 415 Msunziasaileidouazisadity
* graseunseniula
UiiRmsTiaenndestudeniusein 512 415 mawwdsailedenanvadi
fins@nwuenaanuil
Laboratory work related to the contents in 512 415 Plant Tissue and Cell Culture.
Field trips required.
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512 423

512 424
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gaamawsidsailaboiiy 3(3-0-6)
(Plant Tissue Culture Business)
I10sAUABY : 512 415 N1SINIE LaEJ\‘lL‘Ll@LEJaLLa L‘Uaa‘W‘U
512 416 UURN1INMSNTE AeadleBouaniwadiin

ﬂ’]i‘ﬂ(ﬂﬂ’]i‘ﬁ@\‘iﬂ{]Uﬁ]ﬂ’]iLW? LaENLuawawmmiiawauauma ANNUanany
&[,‘U‘VI’EJ\TUQUWﬂ’]i W%Lﬂi‘@%ﬂ%%mﬁﬁifﬂﬂﬂ’ﬁLW’]uLaENL‘L!’eJLEJ’e)WGU ﬂ’J’WlIL‘lJ‘L!N‘lJiuﬂBUﬂ’]i
ﬂ'li‘\](ﬂﬂ'ﬁﬁiﬂﬁ]LLauIE]ﬂ’]ﬂV]Nﬁiﬂ‘\] LLNUSiﬂ‘\] k121319 mamumumamwm mum n19
YUAS ‘\]'i'iEJ’]‘U'i'iELIB\IUi NBUNIT ﬁ’iﬂﬁ]@ﬂﬁLﬂﬂ’J"UaﬂﬂUﬂ’]iLWW LaEJQLUE]LEJE]‘W"U
AselAnEN

finsfinwuenaniuil

Plant tissue culture laboratory and nursery management. Laboratory
Safety. Economic crops produced by tissue culture. Entrepreneurship. Business
management and business opportunity. Business Plan. Marketing. Crop
production planning. Cost. Shipping. Ethics of Entrepreneur. Other business
involving plant tissue culture. Business studies.

Field trips required.

ﬂ"liﬁl@‘l]ﬁ‘i«!@ﬂ?lé]\‘iﬁ‘uﬁiaﬂ?'mLﬂ%‘c’]ﬂ%"lﬂalsiLL'JG’IéIE]QJ 3(3-0-6)
(Plant Responses to Environmental Stresses)
Fdadunen : 512 200 lassadauarntinfivesdin
* 512 424 YfTRnsMImevaLwasiivsameSnNAwInden
* EJ’T‘i]Li‘EJ‘IJWiEJiJﬂulﬂ
mimauauaamqasmmma ﬂm%’WU’JV]EJ’fLUW“UW?Jﬂ’NﬂJLﬂﬁﬂﬂ%’]ﬂ‘ﬂ%%ﬂ
mmaam EJZL!WﬂlI ‘IA’] V5N ﬂ']’]lll,ﬂll ﬂ’]"'ZJ LLauﬁ’]iﬂ’]ﬁmﬁ@iW“U
Physiological and morphological responses in plants to stresses caused
by environmental factors: temperature, water, light, salinity, cases and

pesticides.

UjtiRnnsnnsnauauavasiivranInAsanIndwIndan 1(0-3-0)
(Plant Responses to Environmental Stresses Laboratory)
Sndaduniew : * 512 423 MIneUaUBefivienIASAIINAIInEeY
* onaounieuriule

UfAnisiidenndastuilenilusiedun 512 423 minevausvesiase
AILASEAIINAIINED

fins@nwuenaanuil

Laboratory work related to the contents in 512 423 Plant Responses to
Environmental Stresses.

Field trips required.
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f3riveuazmaluladndinisiiufervesiveay 2(2-0-4)
(Postharvest Physiology and Technology of Horticultural Crops)
Fdafunion 1 512 200 tassadeuasntifivesdin
* 512 426 UfTRmIaiTimeuasmaluladvdsmaiuifewesiveu
* pralseunsouule
ﬂ’]iLU%EJ‘IJLLUENWN?T&J%’]N%V]EJ’]LLa peRUsENoUMIATluNEANaNdInSIAY
e ﬁﬁ]ﬁ]EJﬂWEJU’eJﬂLLﬂM’]EJMV}ﬂ@IMLﬂ@miamLam@ﬂwamwa UNUIVD 980 TLUN
1uﬂ’l'§LUaEJULLUﬁQV]Nﬁ'ﬁ'i’J‘V]EJ’] ﬂ']'i'i’NI’ﬁEJLLa ﬂ?'ﬁﬁﬂﬁUENNabLll WAlUlagLAZILUINI
Mmiﬂg‘umL‘W@aﬂmiamLaﬂmaﬂmammawaﬂmimuLﬂm
Changes in morphology and chemical components of postharvest
products. External and internal factors causing losses of products. Roles of
plant hormones in physiological changes: senescence and fruit ripening.
Technology and practical guidelines for the reduction of postharvest product
losses.

UftRnssisimeuazmalulagvdsniaiuietvasiivaiy 1(0-3-0)
(Postharvest Physiology and Technology of Horticultural Crops Laboratory)
Agndadunew : * 512 425 a3Tiveuasmaluladndnsfiuieivesfivay
* praspunseuiula

UftRnmsfiaenndestuideniluseion 512 425 a3singuazmalulaings
nMsviuiReavesiivaIy

fins@nwuenaanuil

Laboratory work related to the contents in 512 425 Postharvest
Physiology and Technology of Horticultural Crops.

Field trips required.

mMswnziReuasans 2(2-0-4)
(Animal Cell Culture)
Agndadunew : * 512 200 tassad1uazntinfiveddin
518 101 9aT7Ang1vhly
* praspunsauiula

ndnMswarmalareinsinsiasuTaddnd dundouvengadiass nsth
walulafvesmsimeiisagaddaulduselonimeiumainues gramnss waz
ATUNNE

Principles and techniques of animal cell culture. Environments of
cultured cells. Applications of animal cell culture technology for agricultural,

industrial and medical purposes.
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UfTRnsnsmziRsvadan 1(0-3-0)
(Animal Cell Culture Laboratory)
Jurdadiuriew : * 512 433 msinzAsnTadan’
* praspunsauiula
UfThnmsiaenedosiuitionlusein 512 433 mawneiboaraddng
fins@nwuenaanuil
Laboratory work related to the contents in 512 433 Animal Cell Culture.
Field trips required.

waliansmizidswaiteluvaddunin 3(1-4-4)
(Techniques in Stem Cell Culture and Research)
Jdafurion: 518 102 UfTRns9aTainevhly
512 200 Tassadnauazniiiinesdin
* grasgunseunula

wadalunsmzsdeneadduiiin msdavowfifing iwdesdiouargunsal
WALANIINITANLYNLAZATITADUAMAN WL ARAUA1LTR MaUAsuudasanin
vougadfuiiinuarnsnsvinfiisades

Techniques in stem cell culture. Laboratory set-up, equipment and
tools. Stem cell isolation and characterization techniques. Stem cell
differentiations and related assays.

Un#¥nen 3(3-0-6)
(Ornithology)
TIAUNBU : 512 203 TnAInen
* 512 438 YuRn1sUndinen
* 1asgunseuiule
FIUUINIT NIFTWUNUIZAN E3TINGATNYANTINVIIUN AUEIAYTVDIUN
Tuds dneusnis wazn1seysnvun
Evolution, classification, physiology and behavior of birds. Importance of

birds in ecosystem services and bird conservation.

Uuan1sUnEinen 1(0-3-0)
(Ornithology Laboratory)
UIAUNDY : 512 203 WAFINeN
* 512 437 Undinen
* graseunseniula
UftRnsfiaenndesiuienlusein 512 437 Un@inen
finsAnwuenanuil
Laboratory work related to the contents in 512 437 Ornithology.
Field trips required.
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INYMNAINADUY 3(3-0-6)
(Planktonology)
dsAunew : 512 203 GnAINen
* 512 440 URURNMTIneunasniney
* 9raissunsounule
aunsuIsIUMardnMINg1vsIwNaIiney I5n1sAusnwfiegskazn1siy
$auunasineu Yadedng 9 Afnasenisuninszate madvlauagnisuiug
ANUAIAY VDI NAINADURDWILGD19N3
Taxonomy and ecology of planktons. Methods for preservation and
numeration of planktons. Various factors affecting distribution, growth and
reproduction. Importance of planktons to food chain.

UfuRnsIneunasinau 1(0-3-0)
(Planktonology Laboratory)
AndeAuney ;512 204 U{URNSHNAINeN

* 512 439 ANYILNAINADY

*gnasounsouiuld

UftRnsiaenadestuilenilusein 512 439 Ingunasinou
finsfnwuenaniui

Laboratory work related to the contents in 512 439 Planktonology.
Field trips required.

natnnistasnunuiesvasladn 3(3-0-6)
(Host Defense Mechanism)
AuUePunau : 512 200 1ASIES LA NTNTNVD9TIN

|3

AN INLaEaNNISYRsTTUUTANiuvasdn Tlilinseandunas wazdn?
inszandunds n1sUsEynAvannIsYesTEUUNNANAUEN TR TATY wazen
Basic knowledge and principles of immune system of invertebrates and

vertebrates. Application of immune system for vaccine and drug development.

Faflaifinszgnduvdsifianuddymaasugia 3(3-0-6)
(Economic Invertebrates)
Jrtadutiou 1 512 101 F9inervialy
512 103 FINUagANUNAINYAEY
* 512 444 YFoRnsdnilitihsygndundsiifimnuddymaasugd
* gralseunseauiule
TAnguarininewesdnilifinszgndundsifaudAgmaasugiauas
nsunmnd Fnsilulduaznsimunsuasygie
Biology and ecology of economic and medical important invertebrates.
Methods of utilization and economic development.



512 444

512 461

512 462

512 463

211

UftRnsdaslaifinszgnduvdsifianuddymaasegia 1(0-3-0)
(Economic Invertebrate Laboratory)
Jodaduneu : * 512 443 dniliifinszgndundsiifinnudAgmaasugia
* graseuniouiiule

UftRnsiaonadestuidomlusieien 512 443 dnfldfinsegndundedid
ANUAIARNLATYTAR

fimsAnwuenaaui

Laboratory work related to the contents in 512 443 Economic
Invertebrate.

Field trips required.

WUFANAASVRLYRE 2(2-0-4)
(Cytogenetics )
Fwdadunew : 512 201 WugAans
* 512 462 YfuRn1siugaansvedsad
* grasgunseunula
lassasvadlasiulay ’j’g%’ﬂimaéua“miLLﬂQL%aéLLUU"Laﬂw%a QURRINERh
wuululedauaznisainswaddunug miﬂﬂw%mﬂaiw m’mmﬂﬂmaammu
Taslalesy m’mmﬂﬂmaﬂmaaiwiﬂﬂui%u LazHaTAnT uAodn Yo WugnITu
msﬂﬂmiﬂsimiszmamqwumu
Chromosome structure. Cell cycle and mitotic cell division. Meiotic cell
division and gametogenesis. Karyotype study. Chromosome number
aberration, chromosome structure aberration and the effect on phenotype.
Basic study of chromosomes.

UfuRAnIsugAEnsvaad 1(0-3-0)
(Cytogenetics Laboratory)
FwdsAuneu : * 512 461 WugAansveaa
* prasgunseunula
UitRnsiidenadestuidenilusein 512 461 Wugmansvoasad
Laboratory work related to the contents in 512 461 Cytogenetics.

FawmuAndLdeluiana 3(2-2-5)
(Molecular Systematics)
FwdeRuneu: 512 201 fiugmans

AsAneTaNIAng Usugriveiaans Usugridwuinis a1siinnnu
VAINVAIENNAUINTTY BNTINTITHUINTVRIEY NsduAuTayadIngIudeya
Wugnssu madentdtoyaniiugnssy nsUsuinddiuresfiidwe Mseenwuy
Iwsied msadausuniitannmsnaiug mszyviauasnsdianguuesdeddin

NUHUNTITAUINTNIANUS NMIMAIAIUAIITNIRUGN T



512 471

512 472
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Systematics study. Philosophy of Science. Evolutionary philosophy.
Genetic diversity occurrences. Evolutionary rate of genes. Genetic database
searching. Genetic data selection. DNA sequence alignment. Primer design.
Phylogenetic tree construction. Species identification and classification from

phylogenetic tree. Genetic distance calculation.

WAL VBIEN 3(3-0-6)
(Animal Ecology)
AUIAUNDU : 512 203 TULFInen

U s

AT TEn IR iivawnden naAnssu ITRINsuazNTgyRugUes

o 3

[ (3

dnf nseusnduagnisdanisdniluiiudl wmededns 9 lunsfinudnd uas
Tsandderwadnifeasuineinevesd

fins@nwuenaanuil

Interaction between animals and their environment. Animal behavior,
evolution and extinction. Conservation and habitat management. Various
techniques in animal study. Mini project on animal ecology.

Field trips required.

UIAINYIMIWLLA 3(3-0-6)
(Marine Ecology)
FdaRuneY : (1) 512 203 WIeAng)

w3 (2) 516 270 duAinerdanndey

nsuvawalumayns dadedunndounmszia msdanguuazinineves
dsfifinlunzia Mscenoandsnuuarnsvyuisusine s ssuuinammeLa
HANTENUINUYBOADILUVTLIANIINLLE

finsfinwuenaniuil

Ocean zonation. Marine environments. Classification and biology of
marine organisms. Energy transfer and nutrient cycling. Marine ecosystems.
Human impacts on marine ecosystems.

Field trips required.



512 473

512 474

512 475
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JudIngrdrveiau 3(3-0-6)
(Mangrove Ecology)
WwndeAuneY : (1) 512 203 AN

wia  (2) 516 270 dueinendundey

Tassasvasimeay nsuiufresisuardnidensudsuuamiand
WAEMEAN BURSASENTENIANsLaEdEnd A Aywarnseysnylmeay

finnsAnunuenantud

Structure of mangrove forest. Plant and animal adaptations to chemical
and physical changes. Interaction between plants and animals. The
importance and conservation of mangrove forest.

Field trips required.

UAINY1VDINY 3(3-0-6)
(Plant Ecology)
WwndeAuneY ;512 203 dneAnen
dufty nsnszane Sumshzensewinefivivdannden nadanisduiaogis
VWY LALITNTIATINAIALNY wifAnlATET1avesdInuity nainvosdenuity
finnsAnuuenaniud
Plant Community. Distribution. Interaction between plants and their
environment. Sampling techniques. Theories and methods in plant community
analysis. Concept of plant community structure. Plant community dynamics.
Field trips required.

NNWEUANFIMSULNIINN1NLA 3(1-4-4)
(Key Skills for Marine Biologists)
UIAUNDY : 512 203 HKeIven

nsssdnlunziauasnsUsumeiunadou nstndafedunnden maie
nsiusegitardnuianin n1ssuundediddelunianaznisanyidelsunn
nann1sInn1snaaetluriesUinnig

fins@nwuenaonuil

Basic Sea survival and first aid. Measurement of environmental factors.
Sampling and preservation techniques. Identification and quantitative study of
marine organisms. Principles of laboratory experiment manipulation.

Field trips required.
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512 476 n'ﬁm?iaul,l,ﬂaaanﬁwgﬁmmﬂuazﬁmwssm 3(3-0-6)

(Climate Change and Vegetation)
Ideduney 512 203 GnAINeN
ﬁﬂ’]‘Wﬂ“ﬁ@’]mﬂLLaSmiLU?ﬂIEJULLiJa\‘]ﬁﬂ’]WQﬁmmﬁ UTLNNUAENITNTTIYVD
flumssaunavesnsdsunlasaningiionnadenisiaTyivlauasnandnveal
ﬂTﬁLTJ?]‘IEJuLLUaWI’N%QQJQJE]’Imﬁ?JVIEHLLazaﬂﬁUizﬂaU“UaﬂéﬁﬂmﬂﬁU NSANAULAZANT
Uasdosansusuvesthnelinisiasuuvasaningfiennie
Climate and climate change. Vegetation types and distribution. Effects
of climate change on forest growth and productivity. Changes in phenology
and composition of plant communities. Forest carbon sequestration and

emission under climate change.

512 481 lulaswmatinnedainen 3(1-6-2)
(Microscopic Techniques in Biology)
Fgdadunen . 512 200 lassadauasntinfivesdin
ndnmsuazmaialunsmssunasSnnanmiegraiiadoivuasdniiiie
N13AN® MIENdeanssAulsEaneg 9 ddeuuavinatinnsdondniegne s
Soswlunsfnwmendesganssmididnaseu
Principles and techniques in preparation and preservation of plant and
animal tissues for various types of microscopes. Dyes and staining techniques.
Basic knowledge in electron microscopy.
512 491 duuun 1(0-2-1)
(Seminar)
deduneu : 512 303 MIUssgnAliRaNimesAImSULNTIINeN
Foulv: TneanudiureuvesniAivdyine
Fununlumdeuraulams®aiven Benanunanunsisnmsntsndnge
fiffulusansseduunYd
Seminar on topics of interest in biology by the consent of Biology
department. Selected English articles from international journals.
512 493 1A3397U398 1 2(0-4-2)

(Research Project I)

deduneu : 512 303 MsUssgndldmauitimesamsungIne,
Wonidenuide Auaideus Madsunazdauelasesnsnuidy
Selecting a research topic. Literature review. Writing and presenting of

a research proposal.
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512 494 A998 2 2(0-4-2)

512 495

512 496

(Research Project II)
TIAUNBY : 512 493 lasuidy 1
n15398luiTen19Tinet  aelanisuugihvesearsdlunialeaine,
ﬁwﬁﬁaaﬂamﬂUVlmmismﬂﬁmMé’Qﬂqw U5¢nounseiusny Lagasunanisivy
Research on a biology topic under the supervision of Biology
departmental staffs. Searching English publications for research discussion and

conclusion.

N8N 1(Laidaandn 90 F2lua)
(Practical Training)
Wauly : IneAudugeuveIN1AIBTIIN
a dyu I3 &
FUANALIU S U U
s iRulussdinsiagmnuiureuresnIAIYTInen
Practical training in an organization by the consent of the Biology

department.

vinwzlun1saseauazauguuiAn1 MBI Ine 1(0-3-0)
(Skills in Biological Laboratory Class Set up and Supervision)
Joule: Awiltonadu s vie U
nsiaineelumswisukarauanUURnImeddinet msdiaRanssy
LAENISENENanAINN3
Biological laboratory class preparation and teaching skill development.

Activity set up and knowledge transfer.
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