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WANFATAI UL TIINEN

nAnsAeAnefsn lunuasdgAnunialillitiesndn 30 waeis ssRan lurN AT

nzlitiasndn 94 wdqafn  wazseAT lUUNIARTNAeNLET N TaENGN 6 wiain  Iaed

wiainsunaaauangmnsitioandn 130 wisafin

1. nuaeatiAnEiall - arwsulifiasndy 30 wiiefin (gasazi@uandin s-11)

2. nnmatani:  wnldtieandn 94 wihein dsznaudiae
2.13mﬁﬁyug'1u3wmmam% MUY 24 Mioene Usznaudion
511103  unaRdad MiLEnInaAansganIn
(Calculus for Biological Scientists)
512101 Faamenviall 1
(General Biology I)
512102 Faanevialyl 2
(General Biology II)
512 103 UfuRnsdaanenvialyl 1
(General Biology Laboratory I)
512 104 UfRn1adaAnevialy 2
(General Biology Laboratory II)
513101 ARl 1
(General Chemistry I)
513102 wpiivialyl 2
(General Chemistry I1)
513103 UfAn1aiadiialyl 1
(General Chemistry Laboratory 1)
513104 UfAnaadiialyl 2
(General Chemistry Laboratory 1)
514107 Wandiugu
(Fundamental Physics)
514108 UfRnsiandiugiu

(Fundamental Physics Laboratory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)

1(0-3-0)
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2.2 AWINAY  [9UIU 52 Ve Usznaudag

221 NANITNNALRNIE 31U 36 dbiefin Uszneufamednisiellil

512

512

512

512

512

512

512

512

512

513

513

513

513

513

513

515

201

202

203

204

303

304

491

492

493

231

233

250

255

341

343

205

WUgANAR3
(Genetics)
UiAnIsiugAans
(Genetics Laboratory)
Hirnen

(Ecology)
UfiRn1siliaAInen
(Ecology Laboratory)
TN UTAN

(Cell Biology)

walulatimaniainesiven1siae

(Computer Technology for Research)

Aunun

(Seminar)

TA999714398) 1

(Research Project )
TAT99NUAAE 2

(Research Project Il)
LARALATI 1

(Analytical Chemistry 1)
UfAnsuARaRINZI 1
(Analytical Chemistry Laboratory I)
WARAuYTE

(Organic Chemistry)

Gl RG]

(Organic Chemistry Laboratory)
FAdl

(Biochemistry I)
UfumnsTAN 1
(Biochemistry Laboratory 1)

ADAKINFTUUNANENAIARFTTANIN

(Statistics for Biological Scientists)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(1-3-2)

1(0-2-1)

1(0-2-1)

2(0-4-2)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(2-2-5)



518 201

518 202
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qataINea il
(General Microbiology)
UfimnsaTadnenvialyl

(General Microbiology Laboratory)

3(3-0-6)

1(0-3-0)

222 nguATINALRAn A 16 wihein Tiaenanunulaununilstiellil

weW 1 FoAnenyangneAans Usenaudaasedasalilil

512 311

512 312

512 313

512 314

512 315

512 316

512 317

512 318

AneRNAN

(Plant Anatomy)
UfumnIneRnAe

(Plant Anatomy Laboratory)

@379 1R9NT

(Plant Physiology)
UfRnsdsTinenueig

(Plant Physiology Laboratory)
DYNTNIDIUN

(Plant Taxonomy)
UfAnsaunINa s U

(Plant Taxonomy Laboratory)
zﬁ”m;gm%wmmmﬁmﬁﬁv’ff@@'@@hLﬁm
(Morphology of Vascular Plants)
ﬂﬁu”ﬁnwzﬁ“ruﬂmﬁmmmmﬁﬁﬁLﬁ@@lﬂﬁnﬁm

(Morphology of Vascular Plants Laboratory)

LAY 2 TN NERIINET Usznaudagsnedaisalili

512 233

512 234

512 235

512 236

512 331

aniliinszgndunad
(Invertebrate Zoology)
UfiRnednslaidinsegndumas
(Invertebrate Zoology Laboratory)
AnTinsegndumas

(Vertebrate Zoology)
UfRnsdnsiinszandunas
(Vertebrate Zoology Laboratory)
Noyaanen

(Histology)

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)



512 332

512

512

2.3 Agaan swulitiesndn 18 wiiedn aenAnuiainedame iU

333

334

23

UfmRn sty mInen
(Histology Laboratory)
#3991 2094R T

(Animal Physiology)
UfuRnsdsinevedng

(Animal Physiology Laboratory)

A A =< % a a o o A
LWAY/1178 LzmnﬂnmimmﬂmmmﬂunqmmmmuLzmn

1a (4 1% = ' d”
1. NANVTINYNHAAAT ﬂi:n@ummﬁmmmiﬂu

512

512

512

211

212

213

512214

512 215

512

512

512

512

512

512

512

216

217

322

323

324

325

413

W

(Horticultural Science)

Ufumn1siaau

(Horticultural Science Laboratory)
nenraniuazmnalulagaasnionli

(Orchid Science and Technology)
UfuAnsinenraniuazinalulativaandan
(Orchid Science and Technology Laboratory)
FeruAeuanden

(Plant and Environment)

Iinanldidszey

(Flowering and Ornamental Plants)
Ufurnisliinenldezdiu

(Flowering and Ornamental Plants Laboratory)
ANLNAININE

(Phycology)

UfiRn1sInena e

(Phycology Laboratory)
nenduizlesesianan

(Embryology of Flowering Plants)
UfumAnsneenElaresvanan
(Embryology of Flowering Plants Laboratory)
NONHAIARTNIGATHFNA

(Economic Botany)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

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)

2(2-0-4)

1(0-3-0)

3(3-0-6)



512 415

512 416

512 417

512 418

512 421

512 422

512 423

512424

512 425

512 426

512 427

512428

24

el 3(3-0-6)
(Plant Pathology)

Ufumnslaniia 1(0-3-0)
(Plant Pathology Laboratory)

mamnidsiiodeuazmadi 2(2-0-4)
(Plant Tissue and Cell Culture)
ﬂﬁu“ﬁﬂ’mn’mwmﬁyﬂqL‘f‘f@@@menmﬁ'ﬁm 1(0-3-0)
(Plant Tissue and Cell Culture Laboratory)

nsliuilgeriugine 2(2-0-4)
(Plant Breeding)

UfmnIsnsUfudpeiuging 1(0-3-0)
(Plant Breeding Laboratory)

NIABLALBIIRITIREANNLARI ANNAIL AR 2(2-0-4)
(Plant Response to Environmental Stresses)
UfFnIsNNsmeLALes 1R NTRaANNLATEA

AnAuunien 1(0-3-0)
(Plant Response to Environmental Stresses Laboratory)
daneuazmalulaivdannA LR siagau 2(2-0-4)
(Postharvest Physiology and Technology of

Horticultural Crops)
UfRneaisinenuazimaluladuseniainifien

PRINTAI 1(0-3-0)
(Postharvest Physiology and Technology of

Horticultural Crops Laboratory)

gafluuLaz N TIAI YR INT 2(2-0-4)
(Hormones and Plant Development)
ﬂﬁu“ﬁmmaﬁmumzmm?ﬁymmﬁﬂj 1(0-3-0)

(Hormones and Plant Development Laboratory)

2. nRNRTARANEN Usznaudiaumeidnisielld

512 231

512 232

Ingdniizlaresdniinssandunad 3(3-0-6)
(Vertebrate Embryology)
UfAn1sneduLEleresdniinssgndumas 1(0-3-0)

(Vertebrate Embryology Laboratory)



512 237

512 238

512 239

512 240

512 335

512 336

512 337

512 338

512 339

512 341

512 342

512 343

512 344

512 345

512 346

512 347

512 348

25

Aganen

(Entomology)

Ufjimnsnginen

(Entomology Laboratory)

APINENINITUANE]

(Medical Entomology)
UfuFnsngInemanisunng

(Medical Entomology Laboratory)
nsuARdRdLansw e

(Commercial Animal Production)
ﬂﬁﬂﬁmiﬂf]imﬁmzﬁ’mﬁﬁ@nwmﬁmﬁ
(Commercial Animal Production Laboratory)
neAnAEaLaLIadRTENI TN AUNAS
(Comparative Vertebrate Anatomy)
dfuFEn1snedna e uresdndinssgndumas
(Comparative Vertebrate Anatomy Laboratory)

AnInmnand

—~

Laboratory Animals)

a

UINEN

bt}

(Ichthyology)

UftANsiWINen

(Ichthyology Laboratory)

TADINEIN

(Limnology)

Ufmns 188 NEN

(Limnology Laboratory)
NN3ALANUNAIANIALTIRBUAT N TUART T

(Biological Control of Pest and Biogens Production)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

UfiAn1snsatuanuNasAnglne TN BuazNsuARTA W 1(0-3-0)

(Biological Control of Pest and Biogens Production Laboratory)

m?ﬁwmmmanﬁwﬁmw
(Exercise Physiology)
sdmanen

(Parasitology)

2(2-0-4)

3(3-0-6)
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512

512

512

512

512

512

512

512

512

512

512

512

512

512

512

349

431

432

433

434

435

436

437

438

439

441

442

443

444

445

446
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UnRn1sUs@nanen 1(0-3-0)
(Parasitology Laboratory)

Anesian e 3(3-0-6)
(Endocrinology)

Uit sanansientsvie 1(0-3-0)
(Endocrinology Laboratory)

ANINLIAENTARA RS 1(1-0-2)

(Animal Cell Culture)

ﬂﬁﬁ‘ﬁm?mﬂwqxﬁyﬂaLﬁmﬁﬁmi 2(0-6-0)
(Animal Cell Culture Laboratory)

ﬁwmzﬁ“mfiﬁ”mqnﬁwuu 3(3-0-6)
(Mammalogy)

Tn#&3nen 3(3-0-6)
(Ornithology)

UfumnstiEanen 1(0-3-0)

(Ornithology Laboratory)

AL WA AR 3(3-0-6)
(Planktonology)
UTRNI e unasiney 1(0-3-0)

(Planktonology Laboratory)

AN RN AR TN 2(2-0-4)
(Aquaculture)

ﬂﬁﬂﬁm@muwwﬁwﬂ\iﬁmfﬂ”ﬂ 1(0-3-0)
(Aquaculture Laboratory)

nalnnsiaeiumuieseslaast 3(3-0-6)
(Host Defense Mechanism)
ﬂﬁﬂﬁmiﬂ@1ﬂﬂq?ﬂﬂqﬁumuL@q°ﬂ@qTamﬁ 1(0-3-0)
(Host Defense Mechanism Laboratory)
ﬁmﬂﬁﬁﬂax@ﬂﬁwﬁﬁﬁmwa?qﬁcquLﬂmgﬁ@ 2(2-0-4)
(Economic Invertebrate)

ﬂﬁﬂ‘f?}miﬁmﬂﬁﬁﬂizqnﬁwﬁﬁﬁmwéﬁ STUNNGLATENA 1(0-3-0)

(Economic Invertebrate Laboratory)



512 447

512 448

512 449

21

I'e

TANINNIALIUG
(Reproductive Biology)
wallafueniug A anSLaiUgIAINIINANART
(Technigues in Molecular Genetics and

Genetics Engineering)

AN smallafueniugAaniuas ugIAINITNANERT

(Techniques in Molecular Genetics and Genetics

Engineering Laboratory)

1a s L4 1% a ' aly
. nRARTINUsAans  Uszneufasseitisellil

512 351

512 451

512 452

512 453

512 454

WUGAAR TUDING

(Plant Genetics)

Nyt AUgAanT

(Human Genetics)
ATMUINT

(Evolution)
WUGAERTIBILTAN
(Cytogenetics)
UiRnsiugAansreaad

(Cytogenetics Laboratory)

1%

. naNATdAIveEY  Usznaufansedansielll

512 461

512 462

512 463

512 464

512 465

LY DR TN 120
(Animal Ecology)
WAATNENNNNLLA
(Marine Ecology)

HAanantngneai

—~

Mangrove Ecology)

=20

YANENIRUYTNE
(Conservation Biology)
T AN IR

(Plant Ecology)

. naxarssnava THun sedansially

512 171

NTIANTNNNTIINEN

(Biological lllustration)

3(3-0-6)

2(2-0-4)

1(0-3-0)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)
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512

512

512

512

512

512

512

512

172

371

372

471

472

473

474

475

494

516 496

518 313

518 314

518 315

518 316

518 317

518 318

518 411
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U1FN1IN1999N I NNNTINEN
(Biological lllustration Laboratory)
FaanannAduu

(Field Biology)
UftAN e AauN

(Field Biology Laboratory)
luTaralalninafianie@ainen
(Microscopic Technique in Biology)

Ufimnislulasalatinmatiania@aingn

(Microscopic Technique in Biology Laboratory)

AneNITANAUTNNEEIaNEeN

(Current Advances in Biology)
TuTannfu

(Biofarm)

dfmnislulenn iy

(Biofarm Laboratory)

ANTENIY

(Practical Training)
FEULNNINANIT UG AAIUNTIN
(Management System in Industry)
1@%3%8’1%’103%@@5@34
(Environmental Microbiology)
ﬂﬁu“ﬁmmﬁﬁmmmqﬁqLméﬁﬂu
(Environmental Microbiology Laboratory)
ARTIINUNVBINARTTUT N

(Dairy Product Microbiology)
U1RAN99aT93NENTBINR RSN
(Dairy Product Microbiology Laboratory)
Faananuazinaluladansdas

(Yeast Biology and Technology)

UfuRns39ineuazmalulagvesdas

(Yeast Biology and Technology Laboratory)

walulagignannssuaInqauyie

(Industrial Microbiological Technology)

2(0-6-0)

1(1-0-2)

1(0-3-0)

2(2-0-4)

2(0-6-0)

1(1-0-2)

3(3-0-6)

2(0-6-0)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)
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518 412 UfiRnsmalulatgaanvnssnainqduvised 1(0-3-0)
(Industrial Microbiological Technology Laboratory)

518 511 AATIINENNIDIUNG 3(3-0-6)
(Food Microbiology)

518 512 ﬂ@u"ﬁmifi@%fa"immmammi 1(0-3-0)
(Food Microbiology Laboratory)

wazanedTnaw| NNAITNTaaNen lFFuenlH HNaENN18muaa
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WHUNTANHIVANGATHIUNITNTIINEN

N1 aAnisEnsN 1

TURIT Faseian FIUIUNUIENR
080177 | mMEndange 1 3(2-2-5)
512101 | FaAmeviala 4 3(3-0-6)
512103 | UfAn1sdaimenyialy 4 1(0-3-0)
513101 | wadivialyl 1 3(3-0-6)
513103 | UfiAniaadiviali 1 1(0-3-0)
514107 | Wandiugiu 4(4-0-8)
514 108 ﬂﬁu“ﬁmiﬂanm‘ﬁyuﬂm 1(0-3-0)

FANNULENA 16
TR 1 mamsAnud 2

TURIT Faseian FIUIUNUIENAR
080178 | mEnaange 2 3(2-2-5)
511103 WARARAAMTLIININEANARTTINN 3(3-0-6)
512 102 | F9dmaviall 2 3(3-0-6)
512 104 ﬂﬁu“ﬁma‘%ﬁmmﬁﬁﬂ 2 1(0-3-0)
513 102 | wnflvialyl 2 3(3-0-6)
513 104 | UfEiniaiadiialyl 2 1(0-3-0)
............ A aen unguIT Ny ANARSITadIANANARSITTE 3

ALNANGATALAIAANGRT

SANNRULNA

17
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WHUNTANHIVANGATRIUNITNTIINEN

U9 2 aAnisAnEN 1

SUAITN Faseden FTUIUNRUIENA
510 201 AEEINEHTANLANGRT 3(3-0-6)
513250 | \adlauviael 3(3-0-6)
513255 | UfuRn aiaN@uvise 1(0-3-0)
515201 | afAmug 1 4(3-2-7)
518 201 q@%qﬁwmﬁﬂﬂ 3(3-0-6)
518 202 ﬂﬁu“ﬁma‘@g@%ﬁwm%"lﬂ 1(0-3-0)
......... ArnfsAudenlunnamITIene 4
FANNUILANA 19
7 2 AAnsAnEnd 2
FRAITN Fas1edTn AUIUNUILANA
512 201 ugANan3 3(3-0-6)
512202 | UfjiEnisiugrans 1(0-3-0)
512 203 Hiranen 3(3-0-6)
512 204 UfuRnsidiaAIngn 1(0-3-0)
515 205 ADRANFLININENANER TTNN 3(2-2-5)
517 101 poufnlmesTosky 3(2-2-5)
........... A aanTunguaTnIm 3
........... AdenluuanITIAenEs 3

FANNRULNA

20
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WHUNTANHIVANGATRIUNITNTIINEN

1% 3 aAnisAEnEIN 1

FRAITN Fas1edTn AUIUNUIANA
513 231 AR 1 2(2-0-4)
513 233 UALRN3ARBAIZ 1 1(0-3-0)
513341 | 3uad 1 4(4-0-8)
513343 | Ufumn1sTAN 1 1(0-3-0)
........ ArnfsAudenlunuamITene 8
........ Az denlunquiTINyE A an 1TeAIANANARTITE 3
ANLPNARIALATIAANGRT
FANNUILANA 19
37 3 aAnsAnET 2
FRAITN Fas1edHn AUIUNUILANA
512303 | danenveasad 3(3-0-6)
512 304 melulafpenfamesiianiide 2(1-3-2)
........ ArnfsAudenlunnamITene 4
........ ArdenlunquiTnyE A an 1TedIANANERTITE 3
ANLPNARIALATIAANGRT
......... AdenlunanI eI 4
.......... AdenluvuanITAenEs 3
FANRUENA 19
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WHUNTANHIVANGATRIUNITNTIINEN

Un 4 nansAnEN 1

SUAITN Faseden FTUIUNRUIENA
512 491 Auuun 1(0-2-1)
512 492 TAT991134E 1 1(0-2-1)
........... AdenluunanITIanI 8
............ A aen unguIT Ny AR STadIANANARSITTE 2
ANLPNARTALATIAANART
FANNUILANA 12
7 4 aAnsAnE? 2
FRAITN Fas1eiTn AUIUNUILANA
512 493 [GENSRMRETI 2(0-4-2)
....... AdenluunanI eI 6
FANRUENA 8
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AR EUNES18I TN FIUNITITIINEN

512101 @vanennall 1 3(3-0-6)
(General Biology I)
Aafedunieu : *512 103 dfiRnnsdaanenviall 1
*aaFaunFaNiule

v o '

WWIRANINTNANEN AUgILIeTinseAliens N9dnesAlssneussALIEas aidie
uaraduny WUGNITNUAZATBUINIG NNIRURUTILATNITIAsTYI09dRT Fastuudnd scuuniANiY
wyediuszuuiing nisdiudauazngAnsanaednd aefluuiauazininlasn malulatinieive
a a -

T9anenLseyng

Concepts in biology. Molecular basis of life. Cellular level of organization, tissues

and organs. Genetics and evolution. Animal reproduction and development. Animal hormones.

Immune system. Human and ecosystem. Adaptation and animal behavior. Plant hormones and

phytochrome. Plant technology. Applied biology.

512102  @aananaldl 2 3(3-0-6)
(General Biology II)

'
v o

ArnieAunen : *512 104 UfdmnsTaanensialy 2

v

2 2 o
*mmmuwaamﬂm

mmm’mmwmﬁqmw L?:@L%meffmmmﬁm ﬂ’]?ﬂﬁﬂl@itﬁumﬂ'z{u@tﬂ’]i
dpnifasuadluiie Tassabauazniifitesszuuuazeduzsing 7 2094mT mmim@iﬂmuﬂumi
NNUTBITINNNE

Biodiversity. Plant tissues and organs. Cellular respiration and photosynthesis in
plant. Structures and functions of various systems and organs of animals including regulatory

mechanisms.

512103 dfiiAniedaanaaly 1 1(0-3-0)
(General Biology Laboratory 1)

AgnfaAunen ; *512 101 Fananviall 1
al U o %
*gnaiFeunsaniuls
UfiFRnsisenndeiuitamlusedsn 512 101 Faanensialy 1

Laboratory work related to the contents in 512 101 General Biology I.
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512104  UfiiAnnsTaanenvialy 2 1(0-3-0)
(General Biology Laboratory II)

o o

ArnisAunen : *512 102 Ianenvialy 2
a 2 o %
*gaFaunsaniuls
UftRnshasnndesiuillelumeds 512 102 3aanevialy 2

Laboratory work related to the contents in 512 102 General Biology II.

512 171 N19IANNNITIINEN 1(1-0-2)
(Biological lllustration)
FrntsAunen : * 512 172 UURN191ANIMNINTaNen
= E4 o 2
* g1alaunFaNiuls
o o/ QI Aaa a ¥ Ly dll
wannisuaznsEniineelungmannAsiTinlusssuaAnazainniesqansssl e
UsznaunisAneuazaiddenddnenmaniionin wugunslillsunsupenfiomeddnidagidaaly
N199ANN
Principles and practices in drawing of organisms from living and microscopic

specimens for study and research in biological science. Fundamental application of computer

software for illustration.

512 172 U1iEnsn159amWedainen 2(0-6-0)

(Biological lllustration Laboratory)

o o

ArfsAUNeu : * 512 171 N1991ANTWNTLANEN
a U o %

* gnairaunsaniuls
UfjiRnshasanderiuiemluseds 512 171 119910 MN9TINEN
= =2 dl
ANN9IANHIUBNADIUN
Laboratory work related to the contents in 512 171 Biological lllustration

Field trips are required.

512201  WUSAIERS 3(3-0-6)
(Genetics)

o o

FgnilAuniew: 512 101 Faanavialyl 1
512 102 danaialy 2
*512 202 UfjiRnsviugAans
a 4 o %
*gnaiaunsannuls
Taseairamaiaduazaniifiuesasiugnssy nisanaasaduelulilsaslanuazeaislon
NTUAAIDENTBIEUUAZNNTATLAN NITTNENAARNHIUENNAULNIIN NHJTDUNWAA N19EEIFAIN

Indaastinuaznismaundstiuuulasiulon nsdieneaiugnssuuaniasiulon nrsnaeiuguay



132

o a « a

WugA1anfidaliuim WugAranslseansuasidmuins n1samaeiana s uiauaznisli

'

ArLfinemaiugness MsanedediiRnuaiig

Chemical structures and properties of genetic material. DNA replication in
prokaryotes and eukaryotes. Gene expression and regulation. Gene transmission : Mendelism ,
genetic recombination and chromosome mapping, extrachromosomal inheritance, mutation and

quantitative genetics. Population genetics and evolution. DNA fingerprint analysis and genetics

counseling. Construction of genetically modified organisms.

512202  Ufidnswugmans 1(0-3-0)
(Genetics Laboratory)
AmeAunen : * 512 201 WugAans
a b2 o %
*gnaFeunsaNiuls
Ufjtiinshaenndesiuiliemlumedsn 512 201 Wugaans

Laboratory work related to the contents in 512 201 Genetics.

512 203  UwaAanen 3(3-0-6)
(Ecology)
Fpnifadunien: 512 101 Faanenvialy 1
512 102 FaAnensinlyl 2
*512 204 UHIRN s AINEN
*gnaBeunTaNule

o o a

waAalasiun1aliinAInegn Taseade uiinnaziadadnAyaasssuniing nng
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PaUALEITRIRINTARARdNIzLIAReN  AnEnzIANTE ATMUINNT N17AVLANKATEURINILTBY
tszaing TAsea3e evddsznavuaratingeguay Winaanalseenst

Basic concepts in ecology. Structures, functions and important factors of ecosystem.
Response of organisms to environmental conditions. Characteristics, evolution, regulation and

interaction of populations. Structures, composition and types of community. Applied ecology.

512 204  UjiiEn1siaAanen 1(0-3-0)
(Ecology Laboratory)
ATn1lAuUReU : *512 203 HrInen
= U o %
*a1aFeunsaniuld
UftRnshasnandesiuillelumedsn 512 203 fAinen
= =2 dl
NN1PANEIUBNADIUN
Laboratory work related to the contents in 512 203 Ecology.

Field trips are required.
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NEAIU 2(2-0-4)

(Horticultural Science)

o o

Agnfafunen : 512 101 Taanenialyl 1
512 102 Faananviall 2

*512 212 YR sivaacu

¥

a v o
*gnaBaunTan LA
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N3ARAULNATAIN FBNTsaeneiuiauuuenAumalaz e Auma niawisaunisLgn

nslidle nsldarsimaninaadesiunismsgvuiaaesiva nsfuines nsdiulgsiuguaznisaaunu

Amgia  wmalulatldng &n Heanuazldlseau

Horticultural classification. Plant propagation by sexual and asexual techniques.

Planting preparation. Fertilization. Applications of plant growth regulator substances. Harvesting,

breeding and pest control. Fruit, vegetable, flower and ornamental plant technology.

512 212

512 213

UPiiensNTaIU 1(0-3-0)
(Horticultural Science Laboratory)

o o

ArnlsALnewn : *512 211 Naaw
a v o 14
*gnaiTeunsaniulE
UfjiRnshasanderiubemlusedsn 512 211 Aaadu
p = a
HUNITANHIUBNADIUN
Laboratory work related to the contents in 512 211 Horticultural Science .

Field trips are required.

Menaansuazivalulatuaanaas sl 2(2-0-4)

(Orchid Science and Technology)
JenfeAunen: 512 101 FaAnavialyl 1
512 102 FaAnansialyl 2
* 512 214 UJuRAnsanenmaniuazmalulagueandon i
* gnaizaunFannula

dougnianeidlireandogldl  dssimuaznisdauuniiugniag ignuanndaaudiAy

Gewndlasd nsaeneing nslgn Tsseuuaznisquainunndenldl nnsmauAnlsAuazuNatARITeq

naneldl nnsdeeannanslsl

orchids.

export.

General morphology of orchids. Classification and identification of commercial hybrid

Propagation, cultivation and nursery. Orchid disease and insect pest control. Orchid
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512 214 Uftinnsinenaaniuazinalulaguainasels 1(0-3-0)

(Orchid Science and Technology Laboratory)

o o

ArnfsAunen : * 512 213 nanAraniuazinalulagvesndonld
= U o %
* gnalBaunTaniula
UftRnshasnndesiuillelumedn 512 213 Inemaniuazmalulagreandon
= =S dl
AnnsAneuananIud
Laboratory work related to the contents in 512 213 Orchid Science and Technology.

Field trips are required.

512215  NEAURIULIARAN 3(3-0-6)

(Plant and Environment)

Sofedunien: 512 101 Faanenialy 1

512 102 FaAnanvialy 2

TadelfiTAnuas it nianaseni sy iuln Wannnsuasnaannaasite nstleeiy
FiaaBaNT mﬁ‘ﬂi‘zqﬂﬁm\‘mﬁiLm:rmﬁ?LL@::ﬂ’]ﬁmﬂ’]ig\iLL’JWE@N

fimsnmuenaniud

Abiotic and biotic factors affecting growth, development and productivity of plants.
Plant defense. Applications for agricultural practices and environmental management.

Field trips are required.

512216 lidmanldiszau 2(2-0-4)
(Flowering and Ornamental Plants)

o o

Fonifedunen: 512 101 Fadneialy 1
512 102 FaAnansialy 2
* 512 217 Uptmnisidnenliidsysiu
* gnazaunFannula

a o 'Y

dszdfauiiunn  diineuazansnidevecliinenliidssdy  nisdgnnisaenesiug
wazmsauainenlBinenliiszay wenmndesilunsliliinenlidszdiensdngou  nsLlanids
WAUTE]

History, physiology and habits of flowering and ornamental plants. Methods of planting,
propagation and nursery. Basic principles in applications of flowering and ornamental plants for

landscape designs. Commercial cultivation.
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512217  djianisldnanldidszau 1(0-3-0)
(Flowering and Ornamental Plants Laboratory)
AnfeAunew : *512 216 aanlddszsu
a 2 o %
* gnalzaundaniuls
UfjiRnsnasandeiuilemlumedn 512 216 lnenlfilszdy
= =2 dl
HNTANEUBNANTUN
Laboratory work related to the contents in 512 216 Flowering and Ornamental Plants.

Field trips are required.

512 231 Anganuilavradnidinszandunas 3(3-0-6)
(Vertebrate Embryology)

v o

JrlAunen: 512 101 Tanenviall 1
512 102 F9anenvialyl 2
*512 232 UfiFnsinendntFlevesdniinssgndumnd
= P o 14
*gnaireunsaNiula
neEsaRAURUE WA EuAZNNIESe4R  duneun sty ludadinsandunas

o

wasannsUfaus  nsdesreadniisle nafian nswasuan ndiunisasyreadniilelivas

o ¥
UNENQNAVEIUN

E?

Oogenesis and spermatogenesis. Developmental stages of vertebrates after
fertilization. Implantation of embryo. Placentation. Differentiation emphasis on the development of

chick and mammalian embryos.

a oo a [ a s a [ [ %
512 232 djismsineganuileradnidinssandumnad 1(0-3-0)
(Vertebrate Embryology Laboratory)
JgiaAuneu : *512 231 IneuduiBlavesdniinszgndunas
a 2 o 14
*gnaiaunsannuls
Ufimnsnsenndeiumenlumedan 512 231 nadniizlevesdnsinazgnduna

Laboratory work related to the contents in 512 231 Vertebrate Embryology.

512 233 AndlafingsanAUnNRS 3(3-0-6)
(Invertebrate Zoology)
Aqnidurien: 512 101 Faanenvialyl 1
512 102 Faanevialyl 2
*512 234 UjuRnsdndlifinszgndlnad

al 2 o v
*gaige NG AN lA
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Habitat and distribution of invertebrates. Internal and external characters.
Classification. Ingestion, respiration, sensation, circulation, excretion and reproduction. Cultivation

of important economic invertebrates.

512 234  djiRnisdndliinszandunas 1(0-3-0)
(Invertebrate Zoology Laboratory)
AgntlAuniew : *512 233 dadlifinszgndunas
al v o %

*gaFeunseniuly
UftRnshasnndesiuillenlumeie 512 233 dndliinszgndumnad
= = =
AnsAnEUenanIun

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

Field trips are required.

512 235  @RINNTTANAUNAS 3(3-0-6)
(Vertebrate Zoology)
Jentladunen: 512 101 Faanensialy 1
512 102 F9anewialyl 2
*512 236 UfjUANsdndinsegndlmas
* gnalBaunFaNnula

(2
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Morphology, anatomy, classification, physiology, behavior and cultivation of important

economic vertebrates.

512 236 UPUBMsARInszANAUUAT 1(0-3-0)
(Vertebrate Zoology Laboratory)
JT19AUReu : *512 235 dndiinszandunad
*gnaBaunFaniulA
UfiRnsnaenadeiumemlumeds 512 235 dndinsegndumas
P~ = a
ANI9ANHIUBNADIUN
Laboratory work related to the contents in 512 235 Vertebrate Zoology.

Field trips are required.
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a

ngmen 3(3-0-6)
(Entomology)

o o

Aonifedunien: 512 101 Faanenvialy 1
512 102 FaAnensinlyl 2
* 512 238 UfRAn1sAganen
* gnalzaunFaniuls

Aigniinen negdnarnand €39ne nM9iasny NsRnuundszinn Tneingn uas

WOANITHUDIUNAY  NNIFANTUNAITHANANATYNIGLATHFTA

Morphology, anatomy, physiology, development, classification, ecology and behavior

of insects. Management of economic insects.

512 238

512 239

UiimEnsnganen 1(0-3-0)
(Entomology Laboratory)
AgilAUnew : *512 237 Aginen
*anaBaunNsaniuld
Ufirnsnaenndesiuitemlusmedsn 512 237 Aganen
i = a
AnnaAnHIUANADIUTN
Laboratory work related to the contents in 512 237 Entomology.

Field trips are required.

figInenmanisunnd 2(2-0-4)

(Medical Entomology)
o e e s L
ATndeAuner: (1) 512 102 Tanesialyl 2
*512 240 UfURNNgInemIanIsunng
W3R (2) 512 106 Faaneniall
*512 240 UHURNNNINMIaNIsuNng
*g1aFeunsa i lA

dnlsrifuargliidelneinluesunasuardniandausatiandaaudrAtgnienisunng

v 5 v -dl dl 1 Y a a a Tl 1 o 1
Wiudndandenidunivzaasisn LLZ\]Z‘WQﬂVlﬂ'ﬂiMLﬂﬂﬁQWNQQ&JL@ﬂV]’NLﬁﬁ“]ﬂﬂﬂ@ﬁ?ﬂﬂﬂﬂqqmﬁﬂ’]mﬁm

Nymtluazdnd n1stadunta naiuinEeng AEN19ALANTIINITAN

Bionomics of insects and other arthropods of medical importance. Emphasis on

arthropods as vectors of diseases and pests. Identification, techniques of collection and

preservation of specimens. Appropriate control measures.
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512 240 UftiRnsiganemneanisunng 1(0-3-0)

(Medical Entomology Laborotory)
ArnieAurien ¥ 512239 Aginamnanisunne
a v o v
* @A unsan A
UfiAnanaenniesiuiienuaedan 512 239 Aganeanienisunme
a = dl
AnsAnEuananIun

Laboratory work related to the contents in 512 239 Medical Entomology.

Field trips are required.

512 303  WIINENURILEAR 3(3-0-6)
(Cell Biology)

Fontladunen - 512 101 F9anansialy 1
512 102 F93nevinlyl 2
513 341 FaiAdl 1
WUIRALALARANE TR TATeas1anazesdtsznauniaiaiivaaad uiihireens
LNUAE  UNUAATU LAY INFNNUAIERT N1TANALSLAZNNINAY NNIADLAUEIARE SN
Taseasnalasiulan  nsuanseanaasiuiaznismauny  lainanesiu wysndusnaad aesluuuas
Fa3u dansad NINANTIRS
Concepts and methodology of cell study. Structure and chemical composition of cell.
Organelle function. Metabolism and bioenergetics. Transportation and secretion. Response to

stimulants. Chromosome structures. Gene expression and regulation. Cytoskeleton. Extracellular

matrix. Hormones and receptors. Cell cycle. Carcinogenesis.

512 304  walulafinanfapaiiianisiae 2(1-3-2)

(Computer Technology for Research)

NINUEBNNGTIAY  Nskundeyaiussutiesayanases  N9daulasedneniden
nAANEiliayan@nemansionn NMadisueulan  nisaueNaulugluuuTesdiiun uas
Tawmef nrsidnmeuluangans nsaansidaud@niing

Research planning. Searching for information from digital libraries. Writing research
proposals. Analysis of biological science data. Writing scientific reports. Seminar and poster

presentation. Publication. Patent registration.
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e ANT 3(3-0-6)
(Plant Anatomy)
Fenifadunien ;512 101 Faanenialy 1

512 102 FaAnenvinlyl 2

*512 312 dfFn1snieinipivg

*gnaBeunFaNule

a = O ~ > )
FUALAZNTLRLUANTNURILTAR 1AL Lﬂ@m\ij"ﬂ@dwm Tageasangly daudsznay

= o g o Ay A Aa @
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Types and differentiation of cells in various plant tissues. Internal structures,

composition and patterns of tissue organization in plant organs with emphasis on seeded plants.

512 312

512 313

UpiiEnsnien AN 1(0-3-0)
(Plant Anatomy Laboratory)

o o

FrtsAunen : *512 311 nednnAi
= A o 14
*gaiFaunseniuls
RN snasandeiuilemlumedsn 512 311 madnaig

Laboratory work related to the contents in 512 311 Plant Anatomy.

ATTINENUDING 3(3-0-6)
(Plant Physiology)
Aonifadurien: 512 101 Faanenialy 1

512 102 FaAnenvinlyl 2

*512 314 UJRn9asIme 20T

*513 341 FuAdl 1

*a1aBeunsaniuld

A39NNTLALEAR ANANNUSIzUIUNALNT NN9RATNLAaEN1TAAEN TnTuInng

gagiT  N2AUATIFNeLas  nasvnslavaziunuedty  ansnarestasanfslulaznnsuansa

naRulALazNTIaT IR e

Cellular physiology. Plant-water relations, absorption and translocation. Mineral

nutrition. Photosynthesis, respiration and metabolism. Effects of internal and external factors on

plant growth and development.

512 314

UP1ien1saFsanenaasng 1(0-3-0)
(Plant Physiology Laboratory)
ArlsAuneu : *512 313 @39NE11R9NT
a 2 o %
*aaFaundaniuld
UfiRnMasandeiuiemlumedsn 512 313 dssanenvesive

Laboratory work related to the contents in 512 313 Plant Physiology.
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512315  aynsuIs Ut 3(3-0-6)
(Plant Taxonomy)
Apnifadunien: 512 101 Faanenvialy 1
512 102 FaAnenvinlyl 2
*512 316 YJURAN"92UNINIBIUNT
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*gnaBaunTanulA
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Principles and systems of classification, nomenclature and identification of vascular
plants with emphasis on the flowering plants. Collection and preservation of plant specimens.
Application and construction of identification key. Description, origin, distribution and economic

importance of selected angiosperm families.

512 316  Upimnisaynsauisung 1(0-3-0)
(Plant Taxonomy Laboratory)

o o

ArnAUNeU : *512 315 aynsuds Ul
= A o 2
*gnaeunsaniuls
UfjiRnsnasanderiuiemlusedsn 512 315 eynsadsiuie
a =< dl
AN13AnEIUBNAIUN
Laboratory work related to the contents in 512 315 Plant taxonomy.

Field trips are required.

o a & da d A& o oo
512 317 AugruinenrasindiiaEasaes 3(3-0-6)

(Morphology of Vascular Plants)

o o

Agnfefunen 512 101 Taanenialyl 1

512 102 Taananviall 2

1 1
A S o

*512 318 YfjuRAnnsdtuguiinenvesianiileiioa1iaes
= 2 o ¥
*gaiaunseniuls
anmauzlaseaienisuenuaznig i dunsuniaiulnuaznisiasayresdiusinge 1eeie
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Fmunisresiva Admuinisteslassaieseniauas lassaseAunug el
External and internal structures, stages of growth and development of various parts in
vascular plants. Classification of the extinct and extant vascular plants. Evolution of plant.

Evolution of vegetative and reproductive plant structures.
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512 318 UPliRnsdugruInenrasianiidaitasanaes 1(0-3-0)

(Morphology of Vascular Plants Laboratory)

£ '
o o IS o

AieAunen : *512 317 duguinenvesisniiiie Heaniaes
al v o %
*gnaFaunsaniuls
UftRnshasandesiuillenlumeds 512 317 duguinenvesieniiiiefeaniaes

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

512 322  angn@nsne 3(3-0-6)
(Phycology)

o o

Fpifadunien: 512 101 Faanenvialy 1
512 102 FaAnensinlyl 2
*512 323 URNsnenanie
*anaFaunsaniile

o a

Auguanen aynsasue  uarinAingnvesauneiasuazinaninadivaimnielu

49

o

Vioaliu A NAIATeNAMIIEAaNYEE  NNIUNRREUAZAIB NN ZIALNANIE

Morphology, taxonomy and ecology of freshwater and marine algae with emphasis on

the local species. The importance of algae to human. Isolation and cultivation of algae.

512 323  UjiiEnisanenausne 1(0-3-0)

(Phycology Laboratory)

o o

AINRAUNAY : *512 322 INLNRINTY
a U o %
*gna e unFaN e
RN snasandesiuiiemlumedsn 512 322 Anenamwine
P = P
AN9IANHIUBNAD U
Laboratory work related to the contents in 512 322 Phycology.

Field trips are required.

512 324  Avgwaunuslavasidaan 2(2-0-4)

(Embryology of Flowering Plants)

AglAUnew: 512 311 neanIAnT
*512 325 UjiRAnsinadnileresivanen
= A o 14
*graiaunseniuls
= Ao o = Y - -
stuuuuaznsidasuulaclunsruaunisduiugaesionen nsaialesuazinad

auiug  msthewsny nsdfausuaznisimmnanlalnadudniile welndinda nsuszgndanen

dniizlevesiananlumnaAsgia
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Patterns and differentiation in reproduction of flowering plants: sporogenesis and

gametogenesis, pollination, fertilization and embryogenesis. Apomixis. Applications of embryology

of flowering plants for economic aspect.

512 325

512 331

a oa a [~ a ~
U)iimmsanenanvzlavasnanan 1(0-3-0)
(Embryology of Flowering Plants Laboratory)
AneAunew : *512 324 Anedniitlevesivinan
a % o 14
*anairaunTaniulé
UftRnshasnndesiuillelumedn 512 324 Inenduiizlevesivanen

Laboratory work related to the contents in 512 324 Embryology of Flowering Plants.

Heynanen 3(3-0-6)
(Histology)
Apnifedunien ;512 101 Faanenvialy 1
512 102 FaAnenvinlyl 2
* 512 332 Uil ganen
* gnaFaunsaniuli

Taseaiuazamiifrealiatioyiio [WeEiaNaaiis nszgnaauuaznNIzAn 1ADALAZNNT

U @ A d’j dl [ 0’1 A dy dl 1% d’j dy dl v ¥ dl
arudaaan WalElauazadensinuaey  Walendanuile Waieilliran TaNaTeuasntinnang

Watinrasszuuaduayludniinssgndunasiuga

Structures and properties of epithelial tissue, connective tissue, cartilage and bone.

Blood and blood cell formation. Lymphatic tissue and organs. Muscular tissue. Nervous tissue.

Structures and histophysiology of organ systems in higher vertebrates.

512 332

512 333

UPiiRn1sHeygInen 1(0-3-0)
(Histology Laboratory)

a

Ar11AUAeY : * 512 331 deymane

al 4 o %

* g1alaunaniuly
UfjiRnsnasandesriuiiemlumeden 512 331 Heyginen

Laboratory work related to the contents in 512 331 Histology.

AI5INENUDIRA) 3(3-0-6)
(Animal Physiology)

o o

Ao11faduneu 512 102 Faanaviall 2
*512 334 UJuRAN9asImenvedng
*513 341 TAN 1

@At UNsaN WA
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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.

512 334

512 335

UfiAnsaFsInenaadng 1(0-3-0)
(Animal Physiology Laboratory)

o o

ArnieAunen : *512 333 @3snen1eddng
al V. o %
*gnaFaunsaniule
UftRnshasnndesiuilielumednn 512 333 €sinen1esdn’

Laboratory work related to the contents in 512 333 Animal Physiology.

NNSHARAAILNDNITWITE 2(2-0-4)

(Commercial Animal Production)

v o

Seifadunien ;512 101 Faanenialy 1
512 102 Faamewialyl 2
*512 336 ﬂﬁu“f?lmimmam%“m‘lﬁ'amamﬁmﬂ
*a1a e unsaniuld

F9ananresdndinenisniiiad nsiiusausnuarAnaaniug matulaginaswie

PENERUG NIFOULNANAZNITALY N19AANIINTIAZNIIANTEIN Tl

Biology of commercial animals. Collection and selection of different animal breeds.

Technology for animal breeding, nursing and rearing. Farm and business management.

512 336

Ufiansnsuandndiivamswidies 1(0-3-0)
(Commercial Animal Production Laboratory)
AgnlaAunen : *512 335 NIuARARTINeNITNI el
al £ o v

*graigeunsanule
Ufirnsnsenndeaiuitiemlumedsn 512 335 nsnandndinanisniciae
=l = dl
An13AnEuenanIun

Laboratory work related to the contents in 512 335 Commercial Animal Production.

Field trips are required.
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512 337 maamanfFauiiauradhiinssandumnad 3(3-0-6)

(Comparative Vertebrate Anatomy)

o o

Agnilafunen : 512 101 Taanenialyl 1
512 102 Faananviall 2

*512 338 UfjuRAnsnieinanfrauiauresdniinszgndunds
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*g1aFaunFaniula
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Comparative studies of structures and functions of vertebrate organs with emphasis

on evolution of organ development from lower to higher vertebrates.

512 338 ﬂﬁaﬁm’:‘mﬂfimﬂLﬂ‘%ﬂuLﬁﬂummﬁ'ﬁl"iﬁnixgnﬁ'uuﬁq 1(0-3-0)
(Comparative Vertebrate Anatomy Laboratory)

o o

AgnisAunan : * 512 337 nedniABaunsuresdniinszgnduna
= & o 4
* 14 Faunganiuls

Ufinisnsenndeiuitemlumedsn 512 337 nednieuauiaueesdndinezgn

fUnNag
p = a
UNITANIUBNANTIUN
Laboratory work related to the contents in 512 337 Comparative Vertebrate Anatomy.
Field trips are required.
512 339  dMINANDY 2(2-0-4)

(Laboratory Animals)

AgnfaAunen 512 101 Faanenialyl 1

512 102 @ansyiall 2

'
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dszinnuaziufdninlilufiesdjiminae  nisquadnd  F8nn9sine A4 lunisduuay
AaLANARS ngllien nsiudaetnaaen nisanseday n1snnandnslaglinsununaznisiiane
GRS
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ANITANEIUBNADIUN

Types and breeds of animals used in laboratories. Care and management.
Techniques for handling and restraint, medication, blood sampling, anaesthesia, humane and

destruction of carcasses.

Field trips are required.
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512 342

512 343
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qunen 3(3-0-6)
(Ichthyology)
ArnieAunen : 512101 Fanevialy 1
512 102 F9anevialyl 2
* 512 342 YR sNWINEN
a & o ¥
* graiaunaniuly
dugidnen nedaadan nnRuundssinnuasiinAIneneslaiAIEgna

Morphology, anatomy, classification and ecology of economic fish.

UiimEnsiuInen 1(0-3-0)
(Ichthyology Laboratory)
ArnfsAunen: * 512 341 Juanan
a % o 14

* gnairaunsaniuls
UfjiRnsnasanderiuielusede 512 341 Juinen
fAnsAnEMuananIun
Laboratory work related to the contents in 512 341 Ichthyology.

Field trips are required.

BRFINE 2(2-0-4)
(Limnology)
AMNALNRY : (1) 512 203 TAAINeN
138 (2) 516 270 WAL AIUINEAN
516 271 UiANTslnAINeENEIwInien
*512 344 Ufj1RnsTa53NEN
= v [ %
*gaireunsaniule
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Biological, physical and chemical features of lakes, water reservoirs and fresh water

sources. Aquatic organisms. Concepts of utilizing inland water for increasing fishery products.

512 344

UiiEn1saagEInen 1(0-3-0)
(Limnology Laboratory)
FgnilaAuneu : *512 343 TA5INL
al U [ %
*g1aaunsan Ll
UfiRnsisenndesiuiiemlusede 512 343 Ta5anen
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Laboratory work related to the contents in 512 343 Limnology.

Field trips are required.

512345  NISATLANWNAYARSIATIIBUATNTNARTIN N 3(3-0-6)

(Biological Control of Pest and Bio-agents Production)
AriAUnew : * 512 346 UJLURNINIALANLNAIARg IR TR UA N SARTATTU
= A o 14
* gaFaunTaniuly
= a o
518 201 qaT3NENIa
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The control of agricultural and medical insect pests by using their natural enemies.
Mass production of natural enemies emphasizing on microbes. Screening and testing efficacy for

development in quality and formulation of bio-gents.

512 346 UJUANsNITAILANLNAIARSIABTIRE WAL MSNARTIN N 1(0-3-0)
(Biological Control of Pest and Bio-agents Production Laboratory)
AT1ALNRY © * 512 345 NIALANUNAYARITAETNIBUATNINART AT
a U o 14
* gralBaunTaniula
N a o
518 201 qa@YANENTia b
UfiAnsnsenndeiuitiemlumeds 512 345 nispauANuNAIARIlaeTadBuATNNg
HART U]
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Ann9ANEUaNanILN
Laboratory work related to the contents in 512 345 Biological Control of Pest and Bio-
agents Production.

Field trips are required.

512 347 #359N8IN192ANNNARINE 2(2-0-4)

(Exercise Physiology)
ArfsAUnew : 512 333 @359M8N1094RT
N@‘ﬂ@xﬁmj‘@@ﬂﬁ’]ﬁ\m’mLL@m’]ﬁ‘aﬂ‘?ﬂ’aNﬁf’ﬂﬂ’]ﬁ‘ﬁ’m’]wﬂ’aﬂi‘xuuﬁ’]\‘lj Tus1enne nalnnng
@99 euazn1ILFuse9INgAanI TaaNiNAINNe
Effects of exercise and physical training on functions of body systems. Physiological

mechanisms and adaptations of the body to exercises.
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512348  ds@mInen 3(3-0-6)
(Parasitology)
Agaedunen : 512 101 Faaneiialyl 1
512 102 FaAnevialil 2
*512 349 UfjiiRnsusd@nanen
*gnaeunianiule
Auduutreslsdnuaslaad dnugrudnanuaznissiuuniszinn 399ne1 N9
ungnszanauaripansTInveslnsindauazuueunens ssuaanenuazn1siniiialen n1sitiadelsn
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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.

512349  Ujiiensus@nanen 1(0-3-0)
(Parasitology Laboratory)
AT719AUNeY 1 *512 348 UAnanen
*anaBaunFaNnula
UfjiRnsnasanderiuiemlumede 512 348 Usninen
p = a
ANTANHIUANANIUT

Laboratory work related to the contents in 512 348 Parasitology.

Field trips are required.

512 351  WUSAIERTURING 3(3-0-6)
(Plant Genetics)
FmfeAunen: 512 201 WugrAand
NSENENBARUNITNANT  FZULNITHANNUTUAAUGNIINTRININMUANA  TAT9A51
al = = =l o [ = a o =
gasalunie  Sunaznalnnisudnsaanaesdy AN TN UGN TN NTUALATRUIN YRS NT
N A = o o ~
walulaginenisAneuaziulpeiugnasuie
Plant genetic transmission , breeding system and genetics of sex-determination.

Structure of plant genome. Plant gene and their expression mechanisms. Plant genetic variation

and evolution. Technology for plant genetic study and improvement.
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512 371 FIneNn1AFUN 1(1-0-2)
(Field Biology)
A1AUNAY . 512 203 WA
*512 372 UJURANST90NENNIAGUNN
= 2 [ %
*gnaBaunFaniulA
NIANETZULTIIANINEITHTINAFNNUNATIDLULILIENG ] 2qunasty Tewa  thane
|a & a & [ A | | ' o o
wukazlAuTy  nizenUseidefiuiieaeukun1maseInAsun luwwazuaInateAe 1191
g An ulieadfiifinne nadiaumeunanemaniuaznisiniaue
Study of natural ecosystems in various habitats : water reservoir, beach, mangrove

and rain forest. Introductory discussion for field experimental design on each habitat. Laboratory

examination of samples. Scientific report writing and presentation.

512372 Ujimnistiananmaguis 1(0-3-0)

(Field Biology Laboratory)

o o

AN TALNaU © *512 371 FINANNAGLIN
= U o %

*aaBaunFanulA
Uunisnaenndediuitenluseds 512 371 F9anenIAaUIN
p = a
ANIANIUANANIUN
Laboratory work related to the contents in 512 371 Field Biology .

Field trips are required.

512 413 quumam%mqmmgﬁ@ 3(3-0-6)

(Economic Botany)

o o

JT1AUNeN: 512 315 ayNINAsUNG
dsedf  Dunndle dnmusniangnEAIand nsnszaneiuguaznig sz lamiaeanay
e N a o A 9 a A P

wWuanunsuazen NIYRAIUNTIN Lmemﬂi‘t@ﬂﬂuﬂi:mﬂ%ﬂLL@:LﬂJmfau Wrviastuaas e nTuua iy
HpNdAtyuATEgialueu A
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Life history, origin, botanical characters, distribution and uses of plants for food and
medicine, industry and other economic importance in Thailand and tropical regions. Possible future

value of local plants on economic aspects.

Field trips are required.
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512 415 TeAT 3(3-0-6)
(Plant Pathology)

ArisAunen : *512 416 Ufmnaslsaie
518 201 4aT9NaWa L

al v o %

*gnaFaunsaniuly

anvpaaslsais  Anwozaesianiiulsn nsszurtinqadnnalsaluia nsfndeuay
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nMafnlen msunsnszaneeside ﬁ@%‘wdﬂ‘ﬂmLLmﬂ@@Tﬂa\iLmméﬁ@mtﬁm%mﬁunmﬁmim Tomitaf
ARty nalnnn9etjsenaesqaTnialin miﬁmsmwmqﬁmﬂ"imﬁwfan@%wﬁﬂimluﬁmﬁu auvans
PoaiuuazaLAN

Causes of plant diseases. Symptomatology. Identification of plant pathogens.
Infection and pathogenicity.  Dispersion.  Pathogens and environmental factors related to
pathogenicity.  Important plant diseases. Survival mechanisms of pathogens. Ecological

consideration of local plant pathogens including prevention and control.

512 416 Ujiienslsan 1(0-3-0)
(Plant Pathology Laboratory)
FTAUReU : *512 415 TepiNa
a b4 o ¥
*anaiaunsaniule
UfjiRnsnasanderiuiemlumedsn 512 415 lspia

Laboratory work related to the contents in 512 415 Plant Pathology.

512 417 MawziAgulalBauas I tad v 2(2-0-4)
(Plant Tissue and Cell Culture)

o o

AraAunen ;512 313 d@3mananuesie
* 512 418 UUFAn1sManIzIRes el BULAT A AN
a % o 14
* gnairaunsaniuls
o ax Py & A o , p %
WANNITLAZIENITNITIAtAlalEeaInadrazsi1e) 1esiTlunaaanases  n19ld
L% ) o g v v dl' % v | ]
gadluuie  ermsdunnziuaznisaauananinindenivnizan ensyiuliidause  veaie
lunaaanaaesiinaasyivinuazifeuudasliduunadavizaadanzdausing 7
Principles and practices of cultivating tissues from various plant organs in vitro.

Application of plant hormones, artificial media and appropriate environment to initiate growth and

differentiation of plant culture to callus or organs.
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a ea & - | 41
Ufidnsnamnzidaailaitianazidaa v 1(0-3-0)

(Plant Tissue and Cell Culture Laboratory)

o o

FNALARY © *512 417 NaNITIAE B D UAZIT AR
al 4 o %
*gnaFaunsaniuls
UftAntshasnpdesiuillenlumeien 512 417 Manziaesileit suasisaang

Laboratory work related to the contents in 512 417 Plant Tissue and Cell Culture.

nsudurlganugng 2(2-0-4)
(Plant Breeding)
rnfsAunean 512201 WugANand
*512 422 UftAN1sN9UFuLpanug e
* gnazaunFaniula

nstmanugAansanLssgnAie AN uiNTAsHgRa  Aanadevsiulunig

diulpaiugianonuansowes wanuandauuazgnuan nsuanwaniig nshmalulagdoninunld

Tunsdiudgeiugineg

Applications of genetic principles to improve agronomic qualities of economic plants.

General methods for plant breeding in self-pollinated, cross-pollinated and hybrid plants. Seed

production. Implementation of biotechnology for plant breeding.

512 422

512 423

dfinnisnisuiudlgenugie 1(0-3-0)

q

(Plant Breeding Laboratory)

o o

AgtlAUnew : *512 421 neUlFudlgeiuging
a b2 o %

*gaizeunsaniuls
UftiRnshaenndesiuiliemlumeds 512 421 msufulgeiugineg
= = Py
HnnsfneuananIui
Laboratory work related to the contents in 512 421 Plant Breeding.

Field trips are required.

NSAAUAURIARINTADAMNLATLAAINRILIAADN 2(2-0-4)

(Plant Responses to Environmental Stresses)

o o

AieAunen : 512313 @nenvednT
* 512 424 YURnniImeuanesIesiTfeANATEAAINEILINADN
= A o 14
* graFaundaniuly

NIRBLAWINNEITINEuazdugWInen lugsepNrTananadefauanfen
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Physiological and morphological responses in plants to stresses caused by

environmental factors : temperature, water, light, radiation, salinity, gases and pesticides.

512 424  UPiENI9NSARLAURITRINTADAINLATEAAIMNAILINADN 1(0-3-0)

(Plant Responses to Environmental Stresses Laboratory)

o o

a1laAUNaK © *512 423 NMIAALALEIURINTARANIATIAANAIUIAR AN
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= E4 o 14
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Laboratory work related to the contents in 512 423 Plant Responses to Environmental
Stresses.

Field trips are required.
512 425  g3sangwazinalulaguainisinusnasuasng@Iu 2(2-0-4)

(Postharvest Physiology and Technology of Horticultural Crops)

o o

AneAunew : 512 313 @3sanenvasiv
*512 426 UfiRnedrImeuazmalulagndiniafivifectesitaou
a U o ¥
*gaire e ulE
dl o a o al a [ % < dl [
naiaauulamedugnidneuarasddszneunaalilundnuanasnisiuies dade
A Y a a a PX = dl =
mﬂuﬂﬂLmzmﬂ‘luwnﬂimﬂmma‘zgﬂ&lme@\mmﬂm ununaasaasluung lun1silasuilamnedss-
anen mﬁw‘lﬁ?ﬂLmzmm‘ﬂmmm@iﬁ LVI@I‘LAI@@LL@&LLu’JV]NIuﬂWiﬂﬁﬂﬁLﬁ'ﬂ@mﬂﬁi@p&l@ﬂﬂmwammﬂwﬁﬂ
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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.

512 426 ﬂf}ﬂ“ﬁlmsa‘s‘sawmLLaxmﬂTu‘iaEuﬁamsLﬁuLﬁ"mmmﬁ*'nmu 1(0-3-0)

(Postharvest Physiology and Technology of Horticultural Crops Laboratory)
AneAunen : *512 425 @asanenuazinalulagudinisfiuinaauesiva g
a % o 14
*aaFauntaniuld
UftRnshasnndesiuillemlumedsn 512 425 desanenuazinalulagudanisiiy
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\NenaaanTaq
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Laboratory work related to the contents in 512 425 Postharvest Physiology and
Technology of Horticultural Crops.

Field Trips are required.

512 427  g@a5luuLazNSLA3ARING 2(2-0-4)

(Hormones and Plant Development)

o o

AgnisAunan © 512 313 g75anennaie
*512 428 UfRnsaeiuuuazNITATTYIRINT
= U o v
*anaizeunsaniuls
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Hormonal regulation for plant growth and development processes: cell division,
enlargement and differentiation. Germination, dormancy, maturity, flowering, fruiting and

senescence. Interaction of hormones and environmental factors : light, gravity, temperature and

water on physiological responses.

512 428  UjiiRnisaeiluunaznisiasyaasidg 1(0-3-0)

(Hormones and Plant Development Laboratory)

o o

AneAunew : *512 427 gefluunaznisiasy e
a 4 o 14
*gaiFaunsaniuly
UfiRnanaenniasiuiienluaeden 512 427 gefluuuazniaasny 1o

Laboratory work related to the contents in 512 427 Hormones and Plant Development.

512 431  anssanlina 3(3-0-6)
(Endocrinology)

o o

Ar11fafuneu : 512 333 4399NeN1eddnd
*512 432 UjiRnnsinensienlsvie
a Y o/ v
*ga e unsan i lA
dnugnianeuazdsingnzessienlivie AN TENNLANUR9FR T TNLLAZNA NN 19U
UNUINAIES TN UN T A AN INI9LBI579 8l

Morphology and physiology of endocrine glands. Chemical properties of hormones

and their mechanisms of actions. Roles of hormones to body functions.
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512 432 Ujidnisanensanlive 1(0-3-0)
(Endocrinology Laboratory)
ArieAuneu : *512 431 Inensexnlivie
al 4 o %
*anaiaunsaniuls
UftRnshasandesiuillenlumeds 512 431 Inestenlvie

Laboratory work related to the contents in 512 431 Endocrinology.

& o o
512 433 NITINIZLANLERR A 51 1(1-0-2)
(Animal Cell Culture)

o o o

ATlAUneN : *512 434 URLTRNsMazidsaaddng
a 2 o %
*g1aFeunsaniulA
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518 201 qaTIINENNF 1]
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Principles and techniques of animal cell culture. Environments of cultured cells.

Applications of animal cell culture technology for agricultural, industrial and medical purposes.

512 434 UPiRn1sNsmzIReTaagn g 2(0-6-0)
(Animal Cell Culture Laboratory)

o o o

A1 TAUNBY : *512 433 NNINIZLRSNTARART
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*gnaFaunsaniuls
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= = =
finsfnsuananud
Laboratory work related to the contents in 512 433 Animal Cell Culture.

Field trips are required.

512435  ANdRIANgNAIEUN 3(3-0-6)
(Mammalogy)
ArfsAuneun : 512 101 I9anavialy 1

512 102 Fqaneniall 2
nsanuuNlsziam  Msundnszane woRAnssH  waznnsliudnTesdndiatagniaeusie
% a o r-:l” % -:4‘ 1% o o o rdﬁl % a
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LmemwuﬁLﬁmmméwﬁ
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Classification, distribution, behavior and adaptation of mammals to the environment.
Endangered species. Roles of mammals in the ecosystem and human impacts on mammals.

Field trips are required.
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512 436 nEanen 3(3-0-6)
(Ornithology)

o o

ArlsAUneu : 512203 UnAINeN
*512 437 UfuRAnstnEINen
al b2 o %
* anaFaunsaniuls
Amunig mRuundssnn @39nen woEngsn  unuanaesunlussuuiinAwas
HANTENUMAAAN NN
Evolution, classification, physiology, behavior of birds. Roles of birds in ecosystem

and human impacts on birds.

512437  djimEmsinianen 1(0-3-0)
(Ornithology Laboratory)

v o

A1AUNAY : 512203 UFINeN
*512 436 1In#anen
* analaundannula
Ufirn1snsaenndeiuiem luseden 512 436 Tnidnen
~ = a
ANTANIUANANIUN
Laboratory work related to the contents in 512 436 Ornithology.

Field trips are required.

512 438  ANYILNAINADY 3(3-0-6)

(Planktonology)

o o

ArlAUAeN : 512 203 WAINEN
* 512 439 UiiRnsaneunasineu
= Y o 14
* naiFaunsannuls
BUNINITULATHII AN VBIUNASI RBU AENaivinwdetaaznIaiLaIuw
unasrimen  tTadesing o) Nlkasansuninszaty  naiulauwaznALRLg  ANd1ATyeunNaart
nausaltaIung
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.
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512 439 UftiRn1sIinenunasinau 1(0-3-0)

(Planktonology Laboratory)
A9ALNAY : *512 438 ANYUIUNAIN AL
a L4 o v
“gaieunsanule
ﬂﬁﬁﬁmsﬁmmmz’imﬁmﬁwﬂumﬂﬁm 512 438 ANLNUNAINI DL
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Laboratory work related to the contents in 512 438 Planktonology.

Field trips are required.

2

J L o
512 441  MSWWISLALIARIUN 2(2-0-4)
(Aquaculture)
Ao aa
Anilsduniawn © 512101 Faanaviall 1
512 102 F9anavialy 2
*512 442 UfFRnismawziaesdndin
a 4 o/ ¥
*anaiaunsaniuly
Augnuiinen  medneraniuadIsIentesdndinasgRanmiziaesulszina e
namnzin nslianms  unmiuasyinunamnziaesdndtn sluuuresiedasuazginand
dszney  gianIsmnziaeNdRinLaynsdeaen
Morphology, anatomy and physiology of economic aquatic animals cultivated in
Thailand. Hatching, feeding, water quality and problems in aquaculture. Types of cultural ponds

and accessory equipment. Aquacultural business and export.

o

512 442  dfiAnienisiwnziaesdnduin 1(0-3-0)
(Aquaculture Laboratory)

o o

AneAunen : *512 441 NTziAENdR TN
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*aaFaundaniuls
UftiAnshaenndesiuitiemlumedsn 512 441 mawziaesdndin
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Laboratory work related to the contents in 512 441 Aquaculture.

Field trips are required.

512 443 nalnnisilasiunuiasuaslaas 3(3-0-6)
(Host Defense Mechanism)

o o

FrntisAunen ;512 101 Fanamialy 1
512 102 Taanensialyl 2
*512 444 UJuRnnsnalnnstesiunuesaeslaas

@At Uns AN lA
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Basic knowledge and principles of immune system of invertebrates and vertebrates.

Application of immune system for vaccine and drug development.

512 444

512 445

Ufjinmsnalnmstasiunuiasuasiasas 1(0-3-0)

(Host Defense Mechanism Laboratory)

o o

Arifaduneu : *512 443 nalnnistleaiumueauaslaast

a 9 o 14
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UfjiRnshasanderiubenlusedn 512 443 nalnnistlesriunueseedlaasd
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Laboratory work related to the contents in 512 443 Host Defense Mechanism

Field trips are required.

AndlafinszandunasnainnudIANAsHENA 2(2-0-4)

(Economic Invertebrates)

o o o o

ArnliAuneu : 512 233 dndludinszgndunad
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Biology and ecology of economic and medical important invertebrate. Methods of

utilization and economic development.

512 446

NLATHFNA

ﬂﬁﬁamsﬁ'm'?l.siﬁnsz@nﬁ’uuﬁ'ﬂﬁﬁmmﬁ']ﬁ'mmqmsﬂgﬁq 1(0-3-0)
(Economic Invertebrate Laboratory)
AisAunen : *512 445 dndliinszgndundsniacndAynaiAsegia
a L4 o v
*gaiFeunFaniuls
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WNTANTIURNADIUN
Laboratory work related to the contents in 512 445 Economic Invertebrate.

Field trips are required.
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512447  F9neNsAUNUG 3(3-0-6)
(Reproductive Biology)

o o

Fpnifadunian ;512 101 Faanenvialy 1
512 102 Faangvialy 2
nstuuaLNALasTATIEE 191099 ULAURLE zmﬁmuﬁﬁm;ﬁmﬁumﬁuﬁuﬁ N19AIT
MAEMTAENUTARALNL  NITLIUNIMAEsingnTessauiug msdnssiinedd nsuaufies
WANNIUALRBNNIANALTA
Sex determinations and structures of reproductive systems. Hormones related to
reproduction. Gametogenesis and gamete transportation. Physiological processes of

reproduction. Semen analysis. Artificial insemination. Principles and methods of birth control.

512448  MANARUAMNUEAIRATUASWUEIAINTTHANEAS 2(2-0-4)

(Techniques in Molecular Genetics and Genetic Engineering)

o o

AtaAunan : 512 102 Fananiall 2
* 512 449 UPiRnsmATlAf U iU ANARTLATAUGIAINITNANART
al 2 o 2
* analaunTaniuls
Anmfgaiumeiialunimeses  sauflsuannisuazasnisiniaalidananiugaans
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Study on laboratory techniques including principles and research methodologies of
modern molecular genetics and genetic engineering in plants and animals. Isolation techniques.

Cloning and nucleotides sequencing. In vitro mutagenesis. Polymerase chain reactions, Northern

blot hybridization, Southern blot hybridization and Western blot analysis. Immunoassays.

512 449  UJURANSIMATARUB NN UEARATUASNUSIAINTTNAEAT 1(0-3-0)

(Techniques in Molecular Genetics and Genetic Engineering Laboratory)
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ApieAunen : * 512 448 mAllAG UBNUIAARTULATIUGIAINITNANART
a 24 o %
* gnaeunianiuls
UfiRnsisenndeaiuitemlumedsn 512 448 nAllafnuenugAERTLATLY
FFAINITNANANT
Laboratory work related to the contents in 512 448 Molecular Genetics and Genetic

Engineering.
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512451  NYHEWUGAERT 2(2-0-4)
(Human Genetics)
aAunew 512201 WugAans
wannisuaznalnaesnisingnanan e naiugnssu lusyeed TasTulnua eyl
mmﬁmﬂﬂﬁumzimﬁﬁmmmmﬁuqmm nsnsyangrestiulutlszains g
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Principles and mechanism of human genetic inheritance. Human chromosomes. Human
abnormalities and genetic basis of human traits and diseases.  Gene frequency in population.

Prenatal diagnosis of genetic diseases. Human genome project. Gene therapy.

512 452 29U 2(2-0-4)

(Evolution)
aAUnew ;- 512 201 WugAERT
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Theories, evidence and possible mechanisms of the evolution of organisms.

512 453  WUSAIEATUIDILRA 2(2-0-4)
(Cytogenetics )
IpeAunen : 512201 WugAan3
* 512 454 UfiAnsviugAansresas
a kA o v
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wetadiassiulunisAnslasTuley

Chromosome and behavior of chromosome during cell division. Chromosome

aberration. Basic techniques in chromosome study.

512 454  UJUBMsRUsMARTIRUTAR 1(0-3-0)

(Cytogenetics Laboratory)
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Laboratory work related to the contents in 512 453 Cytogenetics.



159

512 461  WAINEIUDIAAI 3(3-0-6)
(Animal Ecology)
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Interaction between animals and their environment. Animal behavior, evolution and

extinction. Conservation and habitat management. Various techniques in animal study.

Field trips are required.
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(Marine Ecology)
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Biology of marine animals. Environmental factors in oceans and estuaries. Ecological
factors affecting population and community of marine organisms. Marine ecology in Thai waters

and tropical seas. Applications of marine ecology to fisheries and pollution management.

Field trips are required.
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(Mangrove Ecology)
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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 are required.
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(Conservation Biology)
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