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UANFATAIUNITNTIINEN

o K] 2 =2 a a =2 uI/ [ U 1 a a a
inAnefesdAneseds luaaladnssialy ldiieandn 30 udaeim 1eRT1 lurNaATn

nnzlisiasnsn 97 wiheisn  wazseden N IRanEs Wieandn 6 wiefin  Inaduuaafin

soupaaAnANgRs liliaandt 133 wiiafin

1. naamdgAneatl  awulifieandt 30 wiiaia (gsaazidaantin 8-9)

2. UNIATILRNIE AuIUlNTRENIN 97 wudenn Usznausas

219901 AU 27 Uieim Uszneufae

511 106

511107

512101

512102

512103

512104

513 101

513102

513 103

513 104

514 107

514108

LARAARANMFLINANLANARTTAININ 1
(Calculus for Biological Scientists I)
LARAARANMFLTINANNANARTTAN TN 2

(Calculus for Biological Scientists II)

Faanenvialy 1

(General Biology 1)
Fanensialy 2

(General Biology I1)
ﬂﬁu"ﬁmﬁfﬁwm%iﬂ 1
(General Biology Laboratory I)
UfRnadaAneviall 2
(General Biology Laboratory )
vy 1

(General Chemistry 1)

Wil 2

(General Chemistry 1)
IRl 1

(General Chemistry Laboratory [)

UfimAnsweivialy 2

(General Chemistry Laboratory I1)

Wandnugu
(Fundamental Physics)

UftmnsHANdNugu

(Fundamental Physics Laboratory)

3(3-0-6)

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 FFNAWITAIU AU 70 wUERm Usenaunas
2.2.1 3119AU /WK 53 widteia  Usneufng

2211 naNdTlsAu@we A 37 wiheln dszneudtesedansielll

512 201 yiugAans 3(3-0-6)
(Genetics)

512 202 UfiRnsugAnans 1(0-3-0)
(Genetics Laboratory)

512 203 AN 3(3-0-6)
(Ecology)

512 204 UfuRn1silioranen 1(0-3-0)
(Ecology Laboratory)

512 301 TANYNIRITAS 3(3-0-6)
(Cell Biology)

512 302 A9@UINNG 3(3-0-6)
(Evolution)

512 491 NN 1(0-2-1)
(Seminar)

512 493 1A999NUIAY 1 1(0-2-1)

(Research Project I)

512 494 Tps99n1d&e 2 2(0-4-2)
(Research Project Il)

513 231 1ANALATIZ 1 2(2-0-4)
(Analytical Chemistry 1)

513 233 U[URAN9ARTATIEA 1 1(0-3-0)
(Analytical Chemistry Laboratory 1)

513 250 iARBUViEed 3(3-0-6)
(Organic Chemistry)

513 255  UfiiRnisial@uvised 1(0-3-0)
(Organic Chemistry Laboratory)

513 341  TiAdl 1 4(4-0-8)
(Biochemistry 1)

513 343 UfURN1sTaAN 1 1(0-3-0)

(Biochemistry Laboratory I)



515

518

518

512

512

512

512

512

512

512

512

512

512

512

512

205

201

202

20

o a o

AnFAVILENAINENANERTTININ
(Statistics for Biological Scientists)
qadingnyialy

(General Microbiology)
UfrRn1eqadaAnevialy

(General Microbiology Laboratory)

3(2-2-5)

3(3-0-6)

1(0-3-0)

2.2.1.2 nRARTNIIALLRAN  Awau 16 wihede Wiaenainuuulaununiiesielyil

311

312

313

314

315

316

317

318

233

234

235

236

wNY 1 F9nemangnerans Uszneufaasedaseluil

nneRNAN

(Plant Anatomy)

UfjuRnsnieiniAe

(Plant Anatomy Laboratory)
A39IMYNVRIND

(Plant Physiology)

UuRnsdesine 10N

(Plant Physiology Laboratory)

AUNINID UG

(Plant Taxonomy)

UfuRnsaunINa s U

(Plant Taxonomy Laboratory)
ﬁmgmﬁwmmmﬁmﬁﬁL‘f:@@'@éhlﬁm
(Morphology of Vascular Plants)
ﬂf}ﬂﬁmiﬁmgmﬁwmmmﬁﬁﬁL"f'j@lﬁlﬂﬁﬁLam
(Morphology of Vascular Plant Laboratory)
WKL 2 F9ANeedmdanen dszneudaaseiansallil
Andliinszgndumnay

(Invertebrate Zoology)
Ufumnednslaifinszgndumas
(Invertebrate Zoology Laboratory)
AnTinsenndumas

(Vertebrate Zoology)
Ufumnedndiinszandunas

(Vertebrate Zoology Laboratory)

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)
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512 331  Hgyanen 3(3-0-6)
(Histology)
512 332  dfjdmnnsdsymanen 1(0-3-0)

(Histology Laboratory)

512 333  d3sanenaeddng 3(3-0-6)
(Animal Physiology)

512 334 UfuRnnedssinenvesdnd 1(0-3-0)
(Animal Physiology Laboratory)

222 3ruaan swlifieandn 17 winefin WidenAnmnainseisselld uazsite @en

Anwlfannaedanlunquidantisduiaen

1. NANITINONRAEAT Uszneugngsednsielid

512 211 Waaau 2(2-0-4)
(Horticultural Science)

512 212 dfjuRnsiaanu 1(0-3-0)
(Horticultural Science Laboratory)

512 213 Anendransuazinalulagvaandonld 2(2-0-4)
(Orchid Science and Technology)

512214 UfdRnsineemaniuazmatulagveandonld 1(0-3-0)
(Orchid Science and Technology Laboratory)

512215  Rafuddnaden 3(3-0-6)
(Plant and Environment)

512 216 ldeenldidszau 2(2-0-4)
(Flowering and Ornamental Plant)

512 217 UfjuRnsiinenlitsziu 1(0-3-0)

(Flowering and Ornamental Plant Laboratory)

512 322 angN@Ing 3(3-0-6)
(Phycology)
512 323  dfjiAnnsanenanuine 1(0-3-0)

(Phycology Laboratory)

512 326  walulatilefinduasie 3(3-0-6)
(Plant OMICS Technology)

512 327 @nameniainig 3(3-0-6)

(Secondary Metabolites from Plant)



512 413

512 415

512 416

512 417

512 418

512 421

512 422

512 423

512 424

512 425

512 426

512 427

512428

512 231

512 232

512 237

22

NONHANARTNILATEFAA

(Economic Botany)

TsAiNg

(Plant Pathology)

Ufumnnslaniia

(Plant Pathology Laboratory)
nMsnzBentieEouazimadie

(Plant Tissue and Cell Culture)
UfiTRmsmamnzidsaiiedewazimadivg
(Plant Tissue and Cell Culture Laboratory)
nstFudgeiging

(Plant Breeding)
Ufumn1snnsUiudpeiuging

(Plant Breeding Laboratory)
NIReLALERITREANNFEARINEILIAES

(Plant Response to Environmental Stresses)

ﬂf}ﬂﬁmamimu@u@wmﬁmam’mLﬂ?ﬂmmnﬁuwmﬁfau

(Plant Response to Environmental Stress Laboratory)

a a = o =3 dl I~
drenen uazalulagnainisiiuineIasNTau

(Postharvest Physiology and Technology of Horticultural Crops)
UfFnedesinen uazmalulagndiniafivineagesiaany

(Postharvest Physiology and Technology of Horticultural Crop

Laboratory)

g0 5 luULAYNTINI Ty TR

(Hormones and Plant Development)
Ufmnsaesluuuaznisasnyaesine
(Hormones and Plant Development Laboratory)

1 a s

2. naRTARIINEN Usznaudiaasneiaisie il
N ENEIIDIFRTHN T ANAUNAS
(Vertebrate Embryology)

UfiRnsineduisleresdndinszgndlnad

—

Vertebrate Embryology Laboratory)

b

Nnen

(Entomology)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

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)

3(3-0-6)



512

512

512

512

512

512

512

512

512

512

512

512

512

512

512

512

512

238

335

336

337

338

339

341

342

343

344

345

346

347

348

349

431

432

23

UuFnsnginen

(Entomology Laboratory)

nsHARdRTLRanN Il

(Commercial Animal Production)
ﬂf]ﬁ’f?]ma‘ma‘mamzﬁvmﬁﬁ@miwqﬁmﬁ
(Commercial Animal Production Laboratory)
neAnARUNLIesdRSEnIzANAUNAS
(Comparative Vertebrate Anatomy)
UfuAn1snednaFauisuresdniinsegndumna
(Comparative Vertebrate Anatomy Laboratory)
Aninaaag

(Laboratory Animals)

uanen

(Ichthyology)

UfumnsdLInen

(Ichthyology Laboratory)

AgANENINITUANES

(Medical Entomology)
UfuRnsngInemanisunng

(Medical Entomology Laboratory)
nIAaLANUNAIAR TR ERTuAL N THART ST

(Biological Control of Pest and Bio-agent Production)

UfiRn1snsALANuNasARg TR TR UAT N TNART AT

(Biological Control of Pest and Bio-agent Production Laboratory)

#379INUN1TRANANAINNE
(Exercise Physiology)
sdnanen

(Parasitology)
Ufimn1slsdnInen
(Parasitology Laboratory)
AnensianlEva
(Endocrinology)
UfuRAnsImensionsvie

(Endocrinology Laboratory)

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)

1(0-3-0)

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)



512

512

512

512

512

512

512

512

512

512

512

512

512

512

433

434

435

436

437

438

439

441

442

443

444

445

446

447

512 448

512 449
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NNINNLABTARE RS 1(1-0-2)

(Animal Cell Culture)

ﬂﬁuﬁma‘ma‘mzﬁyﬂwﬁ@ﬁ 1201 2(0-6-0)
(Animal Cell Culture Laboratory)

WendnSiaegnintuu 3(3-0-6)
(Mammalogy)

TIn#Inen 3(3-0-6)
(Ornithology)

UfumnstinEamnen 1(0-3-0)

(Ornithology Laboratory)

ANLUNAII AR 3(3-0-6)
(Planktonology)
UfRNMI e unasinay 1(0-3-0)

(Planktonology Laboratory)

MINIAEdR St 2(2-0-4)
(Aguaculture)

ﬂqf]ﬂaﬂ’]ﬁ‘ﬂﬁi‘LWW:La”ﬂ\iﬁmfﬁlﬁ 1(0-3-0)
(Aquaculture Laboratory)

nalnnistlasiunuesaaslaas 3(3-0-6)
(Host Defense Mechanism)

ﬂﬁu‘ﬁm?ﬂ@iﬂm?ﬂmﬁ“umumwmimﬁ 1(0-3-0)
(Host Defense Mechanism Laboratory)
ﬁmﬂﬂﬁﬂi:@ﬂﬁwﬁﬁﬁmqmﬁwﬁrqu (AT 2(2-0-4)
(Economic Invertebrates)

ﬂﬁuﬁﬂﬂiﬁmﬂﬂﬁm:@ﬂﬁuuﬁaﬁﬁ ANANAYNGATIHNA 1(0-3-0)
(Economic Invertebrate Laboratory)

'

TINYNNIALALG 3(3-0-6)
(Reproductive Biology)

WATARUE AU ANAR TUATRUGIAINTINANERT 3(3-0-6)
(Techniques in Molecular Genetics and Genetic Engineering)

UfiAn amallafuepiugAaniuariugIAINIsnAEnT 1(0-3-0)

(Techniques in Molecular Genetics and Genetic Engineering Laboratory)



512 361

512 362

512 461

512 462

512 463

512 371

512372

512 471

512 472

512473

512 475

512 181

512182

512 328

512 329
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3. nfadTugAan3 daznaufiaameimaeluil
WigAanFu0ING

(Plant Genetics)
Lﬂdﬁl"mﬁmﬂﬂaL’guL'ﬂLL@Zﬂ’]iﬂi‘;‘:ﬂﬂﬁ
(DNA Markers and Applications)
Ny ugAans

(Human Genetics)
WUANANTIRILTAR
(Cytogenetics)
UUAnMsiugAanTIeaTas
(Cytogenetics Laboratory)

4. nRNAITIULIAINEN Uszneufagmeimaelilil
TATINEN

(Limnology)

Ufumns1a53NEN

(Limnology Laboratory)

A 189dnT

(Animal Ecology)

WAL NNLLA

(Marine Ecology)
HAnegnaneiau

(Mangrove Ecology)
TnAInenvasi

(Plant Ecology)

5. naxaTUsznausu Thun meATsielld
NNTIANTNNTIANEN
(Biological lllustration)
U[1AN1IN1991RN NNTIINEN
(Biological lllustration Laboratory)
amﬁﬁmmﬁyﬂqﬁu

(Fundamental Molecular Biology)
UfiRnsengdinenidaciu

(Fundamental Molecular Biology Laboratory)

3(3-0-6)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

2(0-6-0)

3(3-0-6)

1(0-3-0)
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512481  lulasaladninelianiedadnen 2(2-0-4)
(Microscopic Technigue in Biology)

512482 dfuRnisluiasalalininatianiedadnen 2(0-6-0)
(Microscopic Technigue in Biology Laboratory)

512483  ANE8N1TA1IUTINNINTANEN 1(1-0-2)

(Current Advances in Biology)

512484  luleviniu 3(3-0-6)
(Biofarm)
512485  UfjuAnislulanaiu 2(0-6-0)

(Biofarm Laboratory)

512495  NMIENIU 1(0-3-0)
(Practical Training)

516498  92ULNNIAANTTIUEAAIUNITH 3(3-0-6)
(Management System in Industry)

518 321 @g@%ﬁm’mmmﬁmﬁmﬁuu 3(3-0-6)
(Dairy Product Microbiology)

518 322 ﬂf}ﬂﬁma’i@%ﬁwmmmmamﬁmeﬁum 1(0-3-0)
(Dairy Product Microbiology Laboratory)

518331  @ansnuaswaluladiueadas 2(2-0-4)
(Yeast Biology and Technology)

518332  UfuRAn1sTaneuazmalulagresdast 1(0-3-0)
(Yeast Biology and Technology Laboratory)

518 341 ﬂ@%ﬁwmm\‘i?ﬁldmmﬁ@u 2(2-0-4)
(Environmental Microbiology)

518 342 ﬂﬁu“ﬁmm@%ﬁmmmﬁqmmﬁ@u 1(0-3-0)
(Environmental Microbiology Laboratory)

518 421 “g@%ﬁwmm\‘immﬂﬁﬂmmw 3(3-0-6)
(Food Microbiology for Health)

518 422 ﬂﬁu"ﬁmﬂ@%fﬁwmmqmmiLﬁ'@qmmw 1(0-3-0)
(Food Microbiology for Health Laboratory)

518431  walulatignaunssuainqauyisd 2(2-0-4)

(Industrial Microbiological Technology)
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518432  dfjuRAnsmeluladignaninssuainqduriae 1(0-3-0)

(Industrial Microbiological Technology Laboratory)
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WHUNISANEUANGATAIUNITITIINEN

N 1 nanisAnEN 1

FUAIT Faseden FTUIUNRUIIENA
(u-1-wu)

081 102 mdanneluainszandu 3(2-2-5)
511 106 Lm@@J@T@ﬁﬁﬁ?ﬂﬁﬂﬁwmmﬁmmﬁqmw 1 3(3-0-6)
512 101 Faanenviall 1 3(3-0-6)
512 103 UfrRnadaAneiall 1 1(0-3-0)
513 101 vyl 1 3(3-0-6)
513 103 UfrEnaadiialyl 1 1(0-3-0)
514107 andingu 4(4-0-8)
514 108 Ui sHANAAug 1(0-3-0)

FANNULATIB 19

7 1 aansAnEd 2
WA Faseddn ANUIURUIANR
(u—-1-u)

081103 NIRRIWNANBENNENSING 3(2-2-5)
511107 WARAAAAMFTLTININE ANARTTIININ 2 3(3-0-6))
512 102 Faamevily 2 3(3-0-6)
512 104 ﬂf]ummﬁq?mmﬁqiﬂ 2 1(0-3-0)
513 102 Wity 2 3(3-0-6)
513 104 UfrRnandiialyl 2 1(0-3-0)
............ Soifaduidenlumansimansiall 3

FANMUENA 17
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WHUNITANHINANGATAIUNITITIINEN

N 2 nAnisAnEN 1

WA Faseien FIUIUNUIENA
(u-1-u)
510 201 NN BN IANART 3(3-0-6)
513 250 Az 3(3-0-6)
513 255 LG E] 1(0-3-0)
515 201 anARugIL 3(3-0-6)
518 201 qadAnavialy 3(3-0-6)
518 202 ﬂﬁﬂﬁmiﬁg@%ﬁwmﬁqiﬂ 1(0-3-0)
......... ArfsAudenlunnamITIaNe 4
FANNUENA 18
37 2 aansAnEd 2
FRAIT Fasnedn ANUIURUIANR
(u—-1-u)
510 202 mi:mﬁ\‘iﬂqm%wﬁ*umig@mi 3(3-0-6)
512 201 WUGANEART 3(3-0-6)
512 202 UAnIIiugAans 1(0-3-0)
512 203 Wrnen 3(3-0-6)
512 204 UftRnMsHFInen 1(0-3-0)
515 205 ADRAMILUNIN A RRTTANN 3(2-2-5)
........... Spdenlusedan Anevinlfiivualneansanenanans 3
........... AraenlunuanITaanLgs 3

SANNRULNA

20
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WHUNITANHINANGATAIUNITITIINEN

1N 3 nAnisAnEN 1

FUAIT Faseden FIUIUNUIENR
(u-1-u)
081 101 mm”lmmﬁﬂﬂw?i@mi 3(3-0-6)
513 231 AR 1 2(2-0-4)
513 233 URURN9ANGIATIZ 1 1(0-3-0)
513 341 Al 1 4(4-0-8)
513 343 UfRnsTuAd 1 1(0-3-0)
........ ArnfsAuaen AR 8
FANUUILATA 19
37 3 aansAnEd 2
SURITN Faseden ATUIURUIIENRA
(-1 -1
512 301 TN URUTAR 3(3-0-6)
512 302 ATmuInIg 3(3-0-6)
........ ArnfsAudenlunnamI e 4
........ AntlaAuden s Anenvialy 3
......... A1 1aen IunNIAITILRNTE 3
.......... AraenlunNIARTReNLES 3

SANNRULNA

19
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WHUNITANHINANGATAIUNITITIINEN

N 4 nAnisANEN 1

WA Faseien FTUIUNRUIIENA
(u-1-wu)
512 491 Aunun 1(0-2-1)
512 493 1A99971348! 1 1(0-2-1)
........... AraenlunNIAITIeNIY 8
............ Fpnifaduienlumansimansaly 3
FANNUENA 13
1% 4 aansAnd 2
SUAITN Faseden FTUIUNRUIIENA
(-1 -1
512 494 TAT99NUIAY 2 2(0-4-2)
....... Araen lunNaAI TN 6
FANNUENA 8
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AR B U518 TN FIUNITITIINE

512101  @aanaall 1 3(3-0-6)
(General Biology )

o o

AgilAUnew : * 512 103 UftiRnsmaanensialyl 1

2 2 o %
*gaFeunsaniuld

WARANTIANEN anTRecdeiasn sxidotdaniednendans nsdadauun uax
AIvaNNETesAsiEan Tan sewesinsiignuasidla enndnsite dndlifinssgndunds dng
HAngzpnduUngay ﬁhgmmﬁﬁm:ﬁuim@q@ nsdnesdlszneuszauitad eideuazeduay nas
fupnzifaguatuarnismielassatiaad Wugmmm%u?zgm%r%”mmmiixﬁuwmﬂ HAaneuae
nAnIsudm T

Concepts in biology. Properties of organisms. Scientific methodology. Classification
and biodiversity. Vira, Monera, Protista and Fungi. Plant kingdom. Invertebrates. Vertebrates.
Molecular basis of life. Cellular level of organization, tissues and organs. Photosynthesis and

cellular respiration. Classical genetics. Macroevolution. Ecology and animal behavior.

512102 Fvaneald 2 3(3-0-6)
(General Biology 1)
A e o aem s L
AanfeAunen : *512 104 UuAnsTainavialy 2
al 4 o ¥
*gaaunsaniuly
Wugaraniluians Wugaanilscans uarddmuinisszauqania 1asea319 i uas
nsduiufaesiaiinen taseaieuazniinnresssuuuazedtnsine 1094nd sanianalnnisinaues
$19me aefluudng szuuniANiu
Molecular genetics. Population genetics and microevolution. Structures, functions
and reproduction of flowering plants. Structures and functions of various systems and organs of

animals including regulatory mechanisms. Animal hormones. Immune system.

512103  UfiAns3aAanawialal 1 1(0-3-0)
(General Biology Laboratory I)

o o

AgtlAUnew : *512 101 Faanavialy 1
*gaeunsaniula
UfiRnansenniesiuiiemluamedan 512 101 Faanenvialy 1

Laboratory work related to the contents in 512 101 General Biology |.
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512104  UfiiAns@aaneialyl 2 1(0-3-0)
(General Biology Laboratory II)
Sledunien : *512 102 Foineviall 2
*anaFuuNgaNiuls
UjiRnsiianpdesiuidamlumeia 512 102 Faanawiald 2

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

512 181 N19ANINNINTIINEN 1(1-0-2)
(Biological lllustration)
AgtlAunew: *512 182 UHURAN19ANINNNeTIINEN
a U o ¥
*g1aleunsaniuly
o o P a o - A
wannsuaznsninErluns AN IERTIR lusssuTRuaTaINndesqanssml  iite
dsznaunisdneuazaiddenidinanmaniionin wugiunislilusunsupeniameddndagianly
N1921ANTN
Principles and practices in drawing organisms from living and microscopic specimens

for study and research in biological sciences. Fundamental application of computer software for

illustration.

512 182 U1iEn1sn199an I WNeTTINEN 2(0-6-0)

(Biological lllustration Laboratory)
ATAUNeN . *512 181 N13ANINNTIINE
al U o %

“gaizeunanule
UfiRn1snaenadediuiienluaedan 512 181 N1991ANIMNNTINE
= =S d‘

AnsAnEuenanIun

Laboratory work related to the contents in 512 181 Biological lllustration.

Field trips are required.

512201  WUSAIRAS 3(3-0-6)
(Genetics)
2 e o o a o
AeiaAuien : 512 101 Faanevialy 1
512 102 T9anevialyl 2
*512 202 URnsviugAans
a 4 o b
*gaFeunseniule
Taseairamaiaiiuazantifaasasiugnssn nsanaassdualulilsnslanuazeaislas
NNTUAANBANTBIEUUASNITATLAN NITTNENEAANHIUENINAUGNITH NOHLDUNUAR N19EENFYTY

Tndlaasgunaznismsitusuuulasiuloy nisdrenesiugnesuueniasTulen nisnanewuguay
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WUGANARSITNLTNI U WugAanflszansuazidmuinis nadamzianafiniaduauaznisli

'S

ArLfinemaiugnesy nsainedediiAnulaaiig

Chemical structures and properties of genetic materials. 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  UfiRniswugaans 1(0-3-0)
(Genetics Laboratory)
AmifeAunen: *512 201 Wugeans
= 2 o ¥
*gnaeunsaniule
UfiRnsnsenndesiuiien luaeden 512 201 Wugaans

Laboratory work related to the contents in 512 201 Genetics.

512 203  UwAInen 3(3-0-6)
(Ecology)
Jontladunen: 512 101 F9anansialy 1
512 102 Fanenvialyl 2
*512 204 UfiRn1sidiaAInen

= U o ¥
*aaBeunsaniuld

v
o o a

wurAaLdasiun1etiAIngl Tageadng m’iﬁ‘ﬁ'LLmﬂ@ﬁﬂmmmmmiwuumﬁ N9
ELAUEILRNANTTINABANITUINARN  ANHMZIANTE ATMUANIS N1IAVLANLATEUATTTEND
dszang Tasea’e eedlsznavuazaiinvesguay HAdnandsvensd

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  UiiEn1staAanen 1(0-3-0)
(Ecology Laboratory)

v o

ANALUNAY ;. 512 203 HaFAINeN
a b2 o v
*anaFeunsaniule
UftRnshaenpdesiuitienlumedsn 512 203 HoAingn
~ = =
UNITANHIUANADIUN
Laboratory work related to the contents in 512 203 Ecology.

Field trips are required.
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512 211 WadIu 2(2-0-4)
(Horticultural Science)
Ameduiew: 512 101 Fainevialy 1
512 102 FoAmavialil 2
*512 212 UfjtiRnsaann
*analraunsaNiuls
nsdmsuLnfiTacy FansenaiudicuunenAumauaylienduma nasiesnisgn
N9l msldasiniifiientesiunsssyivinaedite nsfudies nsUfuLlpaeiuguaznisAILAN

o A

Angia  walulatlidng @0 Heenuazlidssay
Horticultural classification. Plant propagation by sexual and asexual techniques.
Planting preparation. Fertilization. Applications of plant growth regulator substances. Harvesting,

breeding and pest control. Technology of fruits, vegetables, flowers and ornamental plants.

512212 djiiEnisNaaau 1(0-3-0)
(Horticultural Science Laboratory)
ArnlsAunen : *512 211 Naau
*anaBeuNFaniuld
ﬂﬁﬂﬁmiﬁmmmé’mﬁmf@uﬂmmﬁm 512 211 Ndau
finsAnmuenaniud
Laboratory work related to the contents in 512 211 Horticultural Science .

Field trips are required.

512 213  Ansdansuazimalulagaasnangly 2(2-0-4)
(Orchid Science and Technology)
Spleduriew: 512 101 Fanavialy 1
512 102 Fanevialal 2
*512 214 UftAnsinenmaniuazimatulagaesndoeld
*gnaaunsaniuls
dougnineinlaesndanldi dezimuaznssauuniiugndenfignuaniidaanuddoy
dewngiasd nsaeneiug nslgn Taeiseunaznisguaiinundosld nismruanlsALazuNaIARITes
ndaeldl nisdsaanndaeldl
General morphology of orchids. Classification and identification of commercial hybrid

orchids. Propagation, cultivation and nursery. Orchid diseases and insect pest control. Orchid

export.
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512 214 Ufinnmsineneansuazinalulagaaindagld 1(0-3-0)
(Orchid Science and Technology Laboratory)
ArnfsAuneu : *512 213 InandraniuazinaTulatasndos
*aaBeunsaniuld
ﬂﬁﬂﬁmiﬁm@mﬂé’ﬂqﬁm‘f@uﬂmm%m 512 213 Angnpaniuazmalulagveandos i
finsnmuenaniud
Laboratory work related to the contents in 512 213 Orchid Science and Technology.

Field trips are required.

512 215 AaruRIWInARN 3(3-0-6)

(Plant and Environment)

Jeifedunen . 512 101 Faanevialy 1

512 102 Fangviall 2

et ifFinuasiinnTina eSS AL Mmuinisuaskaanwaesiia nmsteaiy
RRNTE m@ﬂa‘anﬁm\‘im?mwmﬂmxmiﬂffmmi?qmﬁ@u

finsdnmuenaonud

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

Field trips are required.

512 216 ldpanlilseau 2(2-0-4)
(Flowering and Ornamental Plants)
Sgfedunen : 512 101 FaAnenvialyl 1
512 102 Faangvialyl 2
*512 217 Ufjtimn sidnenliidszsu
*aaiFaunianiul
dsgdfiannuiunn  @sneuazdneoziderediinenliitszdit  nsdgnnisueneiug
wazmsquaineliinenliiszat udnniadesdiulunsliliinenlisssuiensdngan  nsgnids
WATeel
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  djianisldnanlddszau 1(0-3-0)
(Flowering and Ornamental Plant Laboratory)
AgisAunan : *512 216 linanliilszau
a 2 o %

*anairaunsaniuly
UftRnshasnndesiuiliemlumeds 512 216 lnenlfiszd
= =2 dl
HnnsAnmuananiui

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

Field trips are required.

512 231  Angnanidlavesd@mnifinszandumnad 3(3-0-6)
(Vertebrate Embryology)
FgilAuniew: 512 101 39anavialyl 1
512 102 F9anevialyl 2
*512 232 YjuRnsinaduisleresdndinszgndunad
= A o 2
*g1aleunseniuly
NNIA5NIARALRUEINA N UATN198519A004A Tunaunisiastyludndinsvgndunay
wasannsUfaus  nisdesinreaduidle nisfinen nasasuanndiunisasyresdniizleliuas
g g %4
milaENgNeEUN
Oogenesis and spermatogenesis. Developmental stages of vertebrates after

fertilization.  Implantation of embryo. Placentation.  Differentiation with emphasis on the

development of chick and mammalian embryos.

512 232 ﬂﬁ‘l;l”?lms%wmL'guu?i'ammﬁmfﬁﬁnsxgnﬁ’uué’a 1(0-3-0)
(Vertebrate Embryology Laboratory)

o o

AiaAuneu 1 *512 231 IneduiElavesdndinszgndumnas
= 4 o 14
*galeunsaniule
UftRnshasandesiuiliemlumeds 512 231 Ineudniiletesdniinazandumnas

Laboratory work related to the contents in 512 231 Vertebrate Embryology.
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512 233 ARdladingsANAUNRS 3(3-0-6)
(Invertebrate Zoology)
AgnisAunan : 512 101 Feaneniali 1
512 102 F9dnaialy 2
*512 234 YR sdndlifinszgndunad
a 2 o %
*anaiaunsaniuls
wiasheguaznisnszanuaesdndliinsandunas danraizienizaslunazneuen
n1sauunszim nsiiuetmns nasinala nssan nmsluaRawaen nsduttauaznsduiug ns
d” o ] 9 o dld o o a
wnziaendndldinszgndundsnianud AyniaiAssgia
Habitat and distribution of invertebrates. Internal and external characteristics.

Classification. Ingestion, respiration, sensation, circulation, excretion and reproduction. Cultivation

of important economic invertebrates.

512 234  dfjiRnisdndliinszandunas 1(0-3-0)
(Invertebrate Zoology Laboratory)
AlAuneu : *512 233 dnflulinszandunas
= U o ¥

*anasuNsaniuls
UfiRnsnaenndesiuiiemuaedan 512 233 dndliinszandunas
= = A
HnnsAnuananiub

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

Field trips are required.

512 235  ARAANTZANAUUAT 3(3-0-6)
(Vertebrate Zoology)

o o

AlAuneun: 512 101 aanenviall 1
512 102 Fadnaialyl 2
*512 236 UuRANsdnInIzAnAUnAS
a 2 o 2
*anaFaunsannuly
UM NEINAAIART N1IIUUNUSTIAN FFTINEN NOANTINUAZNITINIZIAEN
o o= vd‘d o o a
dndinszandunasnilaud Ay aAsEgne
Morphology, anatomy, classification, physiology, behavior and cultivation of

economically important vertebrates.
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512 237
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UfiRn1sdnIsinsandunad 1(0-3-0)
(Vertebrate Zoology Laboratory)

v o

Ag1lAUnew : *512 235 ARTnszandunas
2 2 o %
*galFeunsaniuly
UfjtRnshasnndesiuillelumeds 512 235 dnfiinszgndunds
a =< dl
HnsAnsuenanIu
Laboratory work related to the contents in 512 235 Vertebrate Zoology.

Field trips are required.

nnanen 3(3-0-6)
(Entomology)
Foifedunien 512 101 Faanevialy 1
512 102 FaAnensinlyl 2
*512 238 UfLAN"sNINen
*anaBFeunsaniuld

Augingn  neAniemans €35Men n19asey nasRnuuntssing dnAnen uas

WOANITNUDIUNAY  NIFANITUNAINNANNANATYNIGLATHFTA

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

of insects. Management of economically important insects.

512 238

UPiienisnganen 1(0-3-0)
(Entomology Laboratory)
AgtlAUnew : * 512 237 Aginen
*anaFeunFaniuld
ﬂﬁﬂﬁmiﬁmmmé’mﬁuﬁfmﬂmmﬁm 512 237 N
finsAnmuenaniud
Laboratory work related to the contents in 512 237 Entomology.

Field trips are required.
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F9INe1UILTAA 3(3-0-6)
(Cell Biology)
Fenifedunen ;512 101 Faaneialy 1

512 102 Fadnenvinlyl 2

513 341 FAd 1

WUIARALATIDANHTAR IATAFINLATAIAUILNAUNIANUDUTAR UTINNUDIBDSUNLLAR

N UARTHLALTINANIUANEAT NIFANALNBAZNITNAY NN19IRDLAUBIAAIEN TAsaadalasinlay

n1suanIeenIedEulaznIsrILAN ainamnaiu wyisnduenad aeiluuuasaiu d74nsaad

NNTAANZY

Concepts and methodology for cell study. Structure and chemical compositions of

cell. Organelle functions. Metabolism and bioenergetics. Transportation and secretion. Response to

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

matrix. Hormones and receptors. Cell cycle. Carcinogenesis.

512 302

512 311

ARUING 3(3-0-6)
(Evolution)
AmeAunen : 512 201 WugAand
A o ~ Iy Ao A ada
N1 mnﬂmm:ﬂ@iﬂwLﬂuiﬂimm@amwmmﬂmmumm

Theories, evidence and possible mechanisms of the evolution of organisms.

neANANT 3(3-0-6)
(Plant Anatomy)
Jontladunen: 512 101 F9anansialy 1
512 102 Fanenvialyl 2
*512 312 UfjtiRENsNedn AN
*gnaFeunFaniuld

a a & A = o )
FRALAZNNTLLRLUANTNUBILTAR 1AL Lﬂ@mwj%\‘mﬂ] Taseasangly dautlsenay

a o 4” dl o A v A dl = -3
Lngﬂ uuuNMsEesFreviiatialuadeasrasNEuNIN N LILA A

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

UPiien1snei AN 1(0-3-0)
(Plant Anatomy Laboratory)

o o

AglAUNeW : *512 311 NEANIANT
a v o %
*gaFaunsaniuls
UftRnshaenpdesiuitiamlumeden 512 311 nmedniane

Laboratory work related to the contents in 512 311 Plant Anatomy.
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512 313  @359NenURING 3(3-0-6)
(Plant Physiology)
Aontldunen : 512 101 F9anansialy 1
512 102 Fadnenvinlyl 2
*512 314 UJURN9e3snentesiie
*513 341 FAN 1
*gnaireunsan e
ATingnszALEad pandnugszinaiiufia NNFAATHUATNITAALY F1A1MNT
20901 N13daATsfasuds  nsvnglalazinunueddn  answaresilasanialulazniauense
N9ALIALAYNITIAT Y ISIeD
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.

512 314  UiiEnnsassanenuaang 1(0-3-0)
(Plant Physiology Laboratory)
ArlsAUneN : *512 313 @79IINENR9NT
*anaBeuNFaniuld
ﬂﬁﬂﬁmiﬁmmmé’mﬁmf@uﬂmmﬁm 512 313 43998120

Laboratory work related to the contents in 512 313 Plant Physiology.

512315  aynsaisTung 3(3-0-6)
(Plant Taxonomy)
AnsAunew: 512 101 Faanannalyl 1
512 102 Faanenall 2
*512 316 UJURAN90YNINIBIUNT
al v o 14
*gairaunaniulé
o o P o o s & A o o v A
NANNITUATTEULNITINLUNNTD mmwawmLL@zﬂﬁii:qwuﬂuwuLumﬂ@mL@f—‘N LU
paN  NgsusINLaziuiNEAet1aNe F5n1slEuazn1sainegliony anwaizaensd tunula s
UWNINTZANERUS WATAINANATYNINATETTALDINTABNLNWA
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

512 317

£

133

UfiRn1saynsadsung 1(0-3-0)

(Plant Taxonomy Laboratory)
AAUNEU 1 *512 315 AYNINIIUNG
= Y o %

*anaeunsaniuld
UftRnshasandesiuilielumedsn 512 315 aynsuds uig
AnnsAneuananiud
Laboratory work related to the contents in 512 315 Plant taxonomy.

Field trips are required.

duguInenaasianiilaEiadaeg 3(3-0-6)

(Morphology of Vascular Plant)
Jntladunen: 512 101 F9anansialy 1
512 102 Fadnenvialyl 2
*512 318 ﬂﬁﬂﬁmaﬁmﬁmﬁmwmﬁﬁﬁLf‘f@ dadnides
*anaBeunsaniuld

a

o

anmourlaaaineniauenuaznelu TuseUNAFLIILALNTIATTYIBNEIUFNS] 2B

o v

1
=

N

N A A o o ] o o A o ! & A Ao oo
ﬂJLuﬂLﬂ@@qL@ﬂﬂﬂ@]qu\ij ﬁ'zuuﬂqﬁ\@ﬁ@']LLuﬂﬂﬁ\zLﬂWWmﬁQﬂ@quQW@quﬁLL@QLL@zV]ﬂ\'lllﬂquj
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q ﬁNu’m']ﬁ“’]J@Qﬁ‘ﬂ AT rreelaseds1eINnIeus z‘lﬁmm”iwﬁuﬁuﬁmfmﬁm

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.

512 318

UfiiensduguInenrasveniiialgasiaes 1(0-3-0)

(Morphology of Vascular Plant Laboratory)

o o

ArisAunen : *512 317 duguinenvesiTniiiie Heaniaes

a VU o ¥
*anaeunsaniuld

UfjtRnshasnndesiuillenlumedsn 512 317 dugruinenvesieniiiieteaniaes

= = A
UNI7ANHIUBNANIUN
Laboratory work related to the contents in 512 317 Morphology of Vascular Plants.

Field trips are required.
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512 322  Ang@nsns 3(3-0-6)
(Phycology)

AiAuneun: 512 101 Aaneviall 1
512 102 F9dnaialy 2
*512 323 URn1sanenanuing
% = A o ¥
anaFaunWsaNiuls
fug11IMen aunsdany wazinainenvesauiethanuasiAnlnedivamielu
Tie9du ANNAATYIIAIMILFNYEE  NITUENNUGLAYITNITNIZIARNAUIE
Morphology, taxonomy and ecology of freshwater and marine algae with emphasis on

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

512 323  jiiEnisanenausie 1(0-3-0)
(Phycology Laboratory)
ANALNAY : *512 322 ANENAINITE
*anaBeuNFaniuld
UfiRnsnsenniesiuiienmuaeden 512 322 inanauing
= = a
VNI7ANHIUBNADIUN
Laboratory work related to the contents in 512 322 Phycology.

Field trips are required.

512326  nalulagladinduasig 3(3-0-6)

(Plant OMICS Technology)

ArnlsAunew : 512 313 @359M81209NT

512 314 U{URN9d3sinen1esing

nanNN1Tuazaan139tAziA lun s aamalulagalufind neuarsdiniind Tusilefind
wunuelaind uaztefalufind nnslimahuladledndiednenaluuftaluBuneeenisnaeuuas
an n)Ran1Alan

Principles and methods for analysis of plant genomes by genomics, transcriptomics,

proteomics, metabolomics and epigenomics technologies. Use of OMICS technology for studying

plant genomes in the context of global climate change.
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512327  @1sRaniaInig 3(3-0-6)
(Secondary Metabolites from Plant)
ArnfsAunan: 512 313 @359ne1209NT
512 314 URAnNsd3sINeN8INT

a A

4 d’l 14 dl o a = a o a o
ANGIlesAunaiuamAtgiaInivg arslsenauniuan Wanlouess unutu  damn
o = & o = o o o Y a ar a a
ants waiuead uazlnalales waluladilunisdnnses neadn nsinliiisgns uaznsuanansyae
a =1 a o/ o/ L8 -ﬂl Ce

ARl dsr luilaqiivnaznisdszgnaivadss Tamilunienisinems nasunmns wazinauinig

Basic knowledge of secondary metabolites from plant: phenolic compounds,
flavonoids, tannins, alkaloids, terpenoids and glycosides. Technologies for screening, extraction,

purification and production of secondary metabolites from plant. Current researches and

applications in agriculture, medicine and nutrition.

512 328 mg%’%mmﬁymﬁu 3(3-0-6)
(Fundamental Molecular Biology)
Amnfesunen : 512 201 WugAans
512202 UiiAnsiugAans
*512 329 fRnsend@aineileciu
*pnalBeunWGaNiulé
anginanenaeensinanandeyailgnas  TASAF 19898 IRUENITN NNFRNABIALEULD
nafiaANdsmaLazMsTaNuTNAdue  nssansanuluiaasasiugnesnluszAuTians  ne
nansauaznIsulasia  nismauANNIswanseanaestiulullsnislanuargaislen  malulatinisany
TANEN ToaNsAUNALATTIRTAART
Molecular biology of genetic information transfer. Structure of genetic materials. DNA
replication. DNA damage and repair. Genetic recombination at molecular level. Transcription and
translation. Gene regulation in prokaryotes and eukaryotes. Technologies in molecular biology.

Bioinformatics and bioethics.

512 329 ﬂﬁﬁamianﬁﬁwmtﬁyﬂqﬁu 1(0-3-0)
(Fundamental Molecular Biology Laboratory)
AmfeAunen : 512 201 WugAans
512202 UiiRnsviugAans
*512 328 engdIneniiledin
*anaizaunTaniuld
ﬂﬁu“ﬁma‘ﬁmmm’imﬁuﬁ{wﬂumﬂﬁfﬂﬁ 512 328 andarAnauilasi
finsAnmuenaniud

Laboratory work related to the contents in 512 328 Fundamental Molecular Biology.
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512 331  dgydInen 3(3-0-6)
(Histology)
A a4
Anilsduniaw : 512 101 Fadnaviall 1
512 102 F9dnaialy 2
*512 332 UfjiiRn 8oy 1ane
= A o ¥
*anaiaunsaniuls
Taseadauavaniifoeviiotiayi IHaEoNENl NITANEULATNIZAN LADALALNNT
v @ A & A o & & & A o g A b v o
asadiaden Walleuaradinzinmaes Waliendnie  Wedelsram lassaisuazuiinnaeg
\ageaesszuuadtny ludniinssandundsdigs
Structures and properties of epithelial tissues, connective tissues, cartilages and

bones. Blood and blood cell formation. Lymphatic tissues and organs. Muscular tissues. Nervous

tissues. Structures and histophysiology of organ systems in higher vertebrates.

512 332  UjiiEnisHydanen 1(0-3-0)
(Histology Laboratory)
AT119AUNeY : *512 331 Neyaane
*anaaunwsaNiuls
ﬂﬁu"ﬁmiﬁm@mﬂéz’mﬁmﬁ@wﬂm’mﬁm 512 331 Heyaanen

Laboratory work related to the contents in 512 331 Histology.

512 333  #35INUNURIAANI 3(3-0-6)
(Animal Physiology)
AnisAunew : 512 102 Faanenialyl 2
*512 334 UfURN9esImeneednd
*513 341 TLAR 1
% = v o VLBJ
ANALTYUNTANNULA
waAnlafiuNedTIIMeNT0IdRn g ﬂ@iﬂmiﬁ’]\‘mul,mzﬂ’]imuQummm@ﬁﬂéﬁmlﬁmmz
- a a = 2 a =
wadLszay @asinenaesszuuilszay scuvluanawden scuunala srUUMNGALeIUNTLAZTY
WANIUAIART NNIAILANA MY HTBNINNY svLduteuazssuusen v
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.
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512 334  UPiRn1sa3sInenuesdng 1(0-3-0)
(Animal Physiology Laboratory)
ArnifsAunean : *512 333 @359neN1094nS
a 2 o 14
*gnaBaunTanulA
UftRnshasnpdesiuilienlumeie 512 333 €5sanenvedns

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

512 335  NSHARAAIANANITWIALE 2(2-0-4)
(Commercial Animal Production)
Atidurieu © 512 101 Fadnewialy 1
512 102 FaAnenvialyl 2
*512 336 ﬂﬁﬂﬁmsmmﬁmzﬁvmﬁﬁﬂmmwﬁm’
*gnalraunsaniuls
FaAnenvesdndianmendiad nsfiusumnuazAnmeniug  walulaginianig
SR mimémml,mmmﬁ”m N199ANTINNTUUATNNIIAN TN ETE]
Biology of commercial animals. Collection and selection of different animal breeds.

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

512 336 Ufianisnisuandadianmswiiiad 1(0-3-0)
(Commercial Animal Production Laboratory)
AqaAunen ;. *512 335 NIUARERTINENITNI s
= U o %

*anaizeunsaniule
UfiRnsnsenndesiuiienluaeden 512 335 nsnandadinanianiciae
~ = ~
NN1ANHIUBNADIUN
Laboratory work related to the contents in 512 335 Commercial Animal Production.

Field trips are required.

512 337  meamanfFauiiauradriinssandunad 3(3-0-6)
(Comparative Vertebrate Anatomy)

o o

FgnilAuriew © 512 101 F9anavialyl 1
512 102 Faanevialyl 2
*512 338 UfjtiAnsnnednAnlseuiauresdndinssandunas

[

*paiaunaniulé
=2 = v v dl [ % 1 a o o=l o o v
ﬁm:mLiﬁ‘ﬁmLWEJUTMM?NLL@wmw’ummm:LLm@mum@mmm?:@nauﬁm b
ATmunsresedtarmuduaeunisasAndndtun N dudnddugs
Comparative studies of structures and functions of vertebrate organs with emphasis

on evolution of organ development from lower to higher vertebrates.
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UjifnsmelnanFaufiaurasdnifinssandunas 1(0-3-0)

(Comparative Vertebrate Anatomy Laboratory)

v o

AgilAUnew : *512 337 neAniAFauisuLedRdHN s nAUMAS
= & o ¥
*gaeunsaniuly

UftRnshasnandesiuilielumede 512 337 mednanauiisuresdndinszgn

fnsAnEuenanIui
Laboratory work related to the contents in 512 337 Comparative Vertebrate Anatomy.

Field trips are required.

A0 IMARRY 2(2-0-4)
(Laboratory Animals)
Jontladunen: 512 101 F9anansialy 1

512 102 F93menvialyl 2

dszinnuasiugdndn i uliesfumne nsquadnd  38n19sie MlElunisduuay

poUANARS nsliien  nafiudetnuden n1geeEnaay  Nenndndndlaglinsunuuaznisinans

FNART

= = A
HUNTANTHIURNADIUN

Types and breeds of animals used in laboratories. Care and management.

Techniques for handling animal and restraint, medication, blood sampling, anaesthesia, humane

and destruction of carcasses.

512 341

Field trips are required.

Huanen 3(3-0-6)
(Ichthyology)
Aontladunen: 512 101 F9anansialy 1
512 102 F93nevialyl 2
*512 342 AN s iuInen
*gnaBeunFaniuld
douguinen neAnAd1gnd nsRnuunLstinnuazinAingedlaniAsEgia

Morphology, anatomy, classification and ecology of economic fishes.
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512342  Ujiimnsiuinen 1(0-3-0)
(Ichthyology Laboratory)
ArnfsAunen : *512 341 Juanan
a v o ¥

*g1aBeunsaniuld
UftRnshasnndesiuilienlumeden 512 341 Huinen
= =2 Qll
VNI2ANHIUBNADIUN
Laboratory work related to the contents in 512 341 Ichthyology.

Field trips are required.

a

512 343 ng%wﬂ'm'mmfiuwwé 3(3-0-6)
(Medical Entomology)
AenlsAunen: (1) 512102 T9aneviald 2
*512 344 UfuFnsngIneaniensunng
Wse (2) 512106 Tanenviall
*512 344 URURNsNGINemansunng
a U o %
*gnairaunsaniule
= o Ao o o & v A Ao o o -
dn1lsyifuarglide Tneialinesunasuardndandounsainiaoud 1 Atynienisunmd
Y o & v A A gy a a a A o .
diudndandenidunivzreddsauaznonnneliiinanugaidaniuasegianraneninuiinnyse
nymtuazdns nsitiadaniia naiuinefesng 3an1sAtuANTINIZAN
Bionomics of insects and other arthropods of medical importance. With emphasis on

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

preservation of specimens. Appropriate control measures.

512 344 UfiRmsiganememsunnd 1(0-3-0)
(Medical Entomology Laboratory)
ANAUNaU . *512 343 ﬁg’immmqmmwwﬂr
a U o %

*g1aFeunsaniuld
UfiRnsigenndeaiuitem luseden 512 343 AZganenieanisunmes
AnsAnUaNanIUn
Laboratory work related to the contents in 512 343 Medical Entomology

Field trips are required.
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512 345 NMSATLANUNAIARSIALTIIBUASNITHARTIN N 3(3-0-6)
(Biological Control of Pest and Bio-agent Production)
AglAunew:  *512 346 UPriAnIntsmuANuNaARIaeTaTEUATNNINA AT
a 2 o 14
*a1aFeunsaniuld
aa
518 201 qaEIINEN9 1l
nisaruANuNAILduARgNIensInERsuaznansunndlaa 1 AR sssuTI A n1sLiK
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ANUIUARFEIINTI A TAHUNNAUAUVTE NN9AANIDILAYITN AR LI AN IWINA NI AW
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MAUAUNNLATgAIA 3N N AR T WA W
The control of agricultural and medical insect pests by using their natural enemies.
Mass production of natural enemies with emphasis on microbes. Screening and testing method for

efficacy in strain development for quality and for formulation of bio-agents.

512 346 UfiRnsmsaruanunaIAnslaaTdEuasMsNAnTIA N 1(0-3-0)

(Biological Control of Pest and Bio-agent Production Laboratory)
ATNNAUNBU : *512 345 N9IALANUNAIARSIALTITBUATNNINARTAITTUT
= A o 14
*gnatreunsaniuly
N a o
518 201 qaTaanenialyl

UfiAnsnsenndesiuiiemlumedsn 512 345 nispauANuNAIARIlaeTaRBUATNNg

a o -

NARTVA D]
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Laboratory work related to the contents in 512 345 Biological Control of Pest and Bio-
agent Production.

Field trips are required.

512 347 #399781N1922NNNRINNE 2(2-0-4)
(Exercise Physiology)
Aradunen ;512 333 d39nen1e9dnd
HAT8IN9RBNMINAINNBLATNITHNGaNsiaN1TUTesTLUFeT] Tudanie natnmie
g39menuaznsliusageseaniesieaniseeninaanne

Effects of exercises and physical training on functions of body systems. Physiological

mechanisms and adaptations of the body to exercises.
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512 348 Usananen 3(3-0-6)
(Parasitology)

Agnifefunen : 512 101 Faanenialil 1
512 102 Fa3naviall 2
*512 349 UfjiiRnsus@nanen

1%

2 2 o
*gaFeunsaniuld

o

pNduiusreslsdnuazlaas  dugudvenuaznisdiuundstian TAnen nn9
wnsnszaneuazdnanstintedinsndauasiueunens ssuadneuwaznsinlifialen  n1sitiadelan
%'\‘uﬁmfmﬂﬂa‘ﬁmmmmm:ﬁmimmgﬁ@

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)
INALUNAU : *512 348 Us@mangn
“gaise NN Wle
UfiRnsnaenndesiuiemuaedan 512 348 ds@ranen
~ = ~
NN1IANHIUBNADIUN

Laboratory work related to the contents in 512 348 Parasitology.

Field trips are required.

512 361  WuUgAERTURING 3(3-0-6)
(Plant Genetics)
AmnifeAunen: 512 201 Wugeans
NISTNENEANUANITNAT  SxULNIHANTUUATAUGNIINTRININMLAWA  TAT94519
al = al = o o = a o ]
mfawiuuwm ELLLLZQZT]@VLT]ﬂ’]i‘LL@@xﬁ‘ﬂﬂﬂﬂﬂx‘iﬂu mmmuuﬂsmmwmmsuwmmmﬁummﬂmwm
A = o o ~
walulagiitenisAnwuarliulasiugnsuiie
Plantgenetic transmission, breeding system and genetics of sex-determination.
Structure of plant genome. Plant genes and their expression mechanisms. Plant genetic variation

and evolution. Technology for plant genetic study and improvement.
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512 362 AsRIUNNEALEUIaLAzNTUsTaNA 2(2-0-4)

(DNA Markers and Applications)

IdeAunew: 512201 WugA1anT

512 202 UfjiRnnsiugrAans
a e~ o & o dl a @ a dl’j dl A a o
ATUNURINTUAZART UANNITUBILATEINHNILALAULD mﬁuﬂwuﬁmw‘lﬂummLm’]m
dl a @ dll a & o yaa a o Aoy [asa ' = - &

iATEIMNNERLEWe wrTeanne ABe Ts latTlarduwaci il jisengn s inaume fisaidunugu
nsilsegnlEATaanunafauan19AIunITLANE N9NERT NNTANHIATEUINIG uaznis i
LATENMINERLB AN TR ANARS

Plant and animal genomes. Principles of DNA markers. Basic techniques for DNA
marker analysis. Hybridization based and polymerase chain reaction based DNA markers.

Application of DNA markers in medicine, agriculture, evolutionary study, and using of DNA markers

in forensic science.

512 371  dafanNe 2(2-0-4)
(Limnology)
ANALNAU (1) 512 203 HLFInen
* 512 372 UfjtiAnsazanen
198 (2) 516 270 RFAINENAILIARDN
516 271 UiAn1silnAInendaunion
* 512 372 Ut s7a5Inen
a U o %
* gnqFeunsani e
a = 1 [~3 Ogl 1 09/ A QI aaa 0”
ANNANNTINTN NIUNTNLAZLANIBINZLAANL B1UALUNLASWRAITINAR  AINTRR TN
wurAnlun s unaainiie N N ARAR N1 Tval

Biological, physical and chemical features of lakes, water reservoirs and fresh water

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

512 372 djiiEnnsaaganen 1(0-3-0)
(Limnology Laboratory)

o o

ArnlsAunen : *512 371 TaTANEN
*gnaBeunFaniuld
UfiRnansenndesiuiienluaede 512 371 1a59nen
o 4
AnnsAneuananIud
Laboratory work related to the contents in 512 371 Limnology.

Field trips are required.
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512 413 quumam%mamwgﬁq 3(3-0-6)

(Economic Botany)

ieAUnen : 512315 auNINITIUNT

dsgdi  Dundlle dnmusnengneAIand nsnszaneiuguaznsldsslomivesivan

2 = a A A 9 a Ao [
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HPNAATYTATHgTA lUaUIAR

= = A

UNNTANHIUBNADIUN

Life history, origin, botanical characters, distribution and uses of plants for food and
medicine. Industrial and other economically important plants of Thailand and tropical regions.
Possible future economic value of local plants.

Field trips are required.

512415  lsaiT 3(3-0-6)
(Plant Pathology)
FrieAunen : *512 416 UfiEnslsei
518 201 aadaAnevilyl
*anaizeunTaniuls
awmueslinits Anenwaesianidulse nesvysiaqainnalialuis nsindeuas
nafalen msunsnszaneTeside Q@%Wﬂ'ﬂ‘i?ﬂLL@%%@“&J?@IQmeé’@uﬁﬁm%mﬁumﬂﬁmim Tt
Adty nalnnnsegsanvesqatnnalsn m?ﬁmﬁmﬂmaﬁmﬂ%wmmmaﬁwﬁﬂimhﬁmﬁu sauiang
PeaiuuazatLAu
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 UjimEnslsan 1(0-3-0)
(Plant Pathology Laboratory)
AanlaAunen : *512 415 laaia
al E 2 o %
“1aFeunNsaN 14
UftRnshaenndesiuitiemlumeds 512 415 lsaie

Laboratory work related to the contents in 512 415 Plant Pathology.
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512 417 NITLNIECLRLLUBLEDELLASLTRANT 2(2-0-4)

(Plant Tissue and Cell Culture)

v o

ArnlsAunen: 512 313 g359nenae9ivg
*512 418 UJURAn1sNsmIziRBleltauaiadT
a 2 o 14
*mmmuwmmuvl,m
[ aal d’j d’l dl o 1 A A %
mﬂmnmmﬁﬂ’mm’m@mLu@m@mnmmzmqq m@mﬂumammmm mﬂmmﬁuu
= o ' % v f—'ll % Y 1 =
We mmsmmezmmxmimu@mmwmm@@ui‘wmmmu L‘W’ﬂﬂ‘i%[ﬁlulﬂ'&ﬂluﬁﬂﬂﬂ m@q‘wﬂu
= a a -ﬂl o A o ] 1
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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 in culture containers to form callus or organs.

512 418  dfiiAnisnisiwziasaiiaidauazitaaieg 1(0-3-0)
(Plant Tissue and Cell Culture Laboratory)
AtaAunen ;. *512 417 nansiaeiiaElanasima anT
a A o ¥
*gnqFeunNsan Wl
UfiRnsnsenndesivilemluamedan 512 417 nMamnziaeiiaiauasimadng

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

512421  nsdfudgenugine 2(2-0-4)
(Plant Breeding)
AmfeAunen: 512201 WugAand
*512 422 UfUAnsnsduLgaiugig
al 2 o 14
*aaFaundaniuld
° v o P el o A a aal &y
nsvanugAanINNLsTe NAN RN AN NULANTLATHFNA Asnadevsiulunig
Uiutlpaiugiananuansones wonnasdnuuwazgnuan nswasmudanug nistnalulagdaninanld
TunnsdFuslganugeg
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.
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UfimAnsnsdiudlgenugne 1(0-3-0)
(Plant Breeding Laboratory)

v o

AgilAuniew: *512 421 nistFudgeiugiveg
a 2 o b
*graizaunieniuls
UftRnshasandesiuilielumedsn 512 421 msfuleiugine
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ANITANBIUBNADIUN
Laboratory work related to the contents in 512 421 Plant Breeding.

Field trips are required.

NSARUAURIURINTADAINLATLAINNRILIAAAN 2(2-0-4)
(Plant Responses to Environmental Stresses)
AgsAunen: 512 313 d359Ne1289NT
*512 424 URURANINMIRELAUENTBIRTFRAYINIATEARINEIWIAGEN
a e o ¥
*anaizeunsaniule

mimuzﬁumquﬁﬁwmme?vmgm%mmqﬁwi@mwLﬂ?ﬂmmnﬂm‘fﬁﬁqmez’ifam

HLUNAN T Was NIUHTIA AMAN AT uazansnandmgN

Physiological and morphological responses of plants to stresses caused by

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

512 424

Auanfan

Stresses.

UHIRNTNTADLAUDIUDINTABANLATEAAINRILIARDN 1(0-3-0)
(Plant Responses to Environmental Stresses Laboratory)
AT9AUARY . *512 423 N1IMALAUBIVBINTADANNLATEARNNAILIARDN
a E2 o %
“gnaFeuns ANl

UfiRn1ansenniediuiienuameian 512 423 N1RaLAUeITRINTFRaAINLATEARN
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HWNITANTUANANTIUN

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

Field trips are required.
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512 425  @359NgLasiNAlLlaguaInIgINULINEaINTd1 2(2-0-4)
(Postharvest Physiology and Technology of Horticultural Crops)
ANeAUNeN . 512 313 @3T9NENTRING
*512 426 UfjRnsdsineuazmalulagvdsnisiuineresivea
al 2 o 14
*@ﬁ@LiﬂuWi’ﬂNﬂu1®
nﬂl o/ = & = a o =3 nﬂl o
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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 ﬂﬁﬁ“ﬁlmsd’éﬁwmLmzmn‘[u‘[aﬁué’qmﬂﬁuLﬁﬂqm@aﬁmmqu 1(0-3-0)
(Postharvest Physiology and Technology of Horticultural Crops Laboratory)
Jeniledunien . *512 425 gasanenuazinatulaindaniafiuieovesiiaan

*gnaBeuNFaniuld
ﬂﬁﬂﬁmiﬁm@mﬂéz’mﬁmﬁwﬂumﬂﬁm 512 425 d3sanenuazmalulaiudenisiiuien
1RINTA
finsAnmuenaniud
Laboratory work related to the contents in 512 425 Postharvest Physiology and

Technology of Horticultural Crops.

Field Trips are required.

512 427  #a5luuLazNSLAsARING 2(2-0-4)
(Hormones and Plant Development)
ArnlaAunen . 512 313 d799NeNUa9neT
*512 428 UjuRAn"saefiuuwaznisasyIenT
a Y o v
*graFeunFaNiule
& -Q;d 1 a a = 1 I
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39918 AunsnIEnseuINaesinuiuladadaionien uad wsapnnrealan goungiiaziinasanis
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Hormonal regulation for plant growth and processes of development: 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  Ujiimnisaeiluunaznisiasyaasig 1(0-3-0)
(Hormones and Plant Development Laboratory)

o o

AN1eAUNeN : *512 427 geflNuLaYNITIaTy I

a U o ¥
*gnaFeunsaNiuly
UftRnshasnndesiuilienlumeden 512 427 gefluuuaznisiasyeanT

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

512 431  anssanlina 3(3-0-6)
(Endocrinology)
ArnfsAunen . 512 333 @79nenve9dng
*512 432 Uit sinesianivie
*gnareunEaniule
Augianenuazdrminenvesienlivie andiniuaiizesaeiiuuuaznalnnisinam
unmaesaesuARAeN1 R0 NN
Morphology and physiology of endocrine glands. Chemical properties of hormones

and their mechanisms of actions. Roles of hormones to body functions.

512 432 djiiAansanennanliva 1(0-3-0)
(Endocrinology Laboratory)
ArnfsAunen : *512 431 Inesienlbvia
*g1aFeuNTaniuld
ﬂﬁu"ﬁmiﬁmmmé’mﬁmﬁwﬂumﬁ%ﬂ 512 431 Inesienlévie

Laboratory work related to the contents in 512 431 Endocrinology.

512 433 NITINIZLALLTRAAAD 1(1-0-2)
(Animal Cell Culture)
FrnieAunen: *512 434 UjiRnismamiziaeaeaddng
al 2 o 4
*gaiFensan e
g L
518 201 aTIINENNF 1]
NANNITUAZINATATBINITINZLATARART  AIWIARONIBITARLALY  NITHN
walulagireanismnzidsamasdnd bl lilse lommiefrunisinens gpainnssy uaznisunne
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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512434  dfiRnanisiwiziAsataadng 2(0-6-0)
(Animal Cell Culture Laboratory)
ArAunen ;. *512 433 NTINSAENITARERS
a U [ %

*gnairaunsani e
UfjtRnshasnandesiuiliemlumeds 512 433 nawnziaeaaddng
AnnsAnEuenaniui
Laboratory work related to the contents in 512 433 Animal Cell Culture.

Field trips are required.

512435  Anendndiasegnénsun 3(3-0-6)
(Mammalogy)
Aifedunen: 512 101 Faanesialyl 1
512 102 FaAmaniialil 2
NIUUNLIZAN NITUNINIZANEY NFNITH Lmeiﬂﬁ“uﬁqm@qﬁmilﬁ”ﬂq@,ﬂ’mﬂuuﬁi@
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anazuanden atnvesdndiansgnioaunilndqning unuinaesdndiaaegnicaunluszuuiing
WAZHANTENUMIA AR NN Y]
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Classification, distribution, behavior and adaptation of mammals to environment.
Endangered species. Roles of mammals in the ecosystem, and human impacts on mammals.

Field trips are required.

512436  in#inen 3(3-0-6)
(Ornithology)
AnaAuniaw : 512203 HiAIneN
*512 437 UfURENsTINEINeN
= 4 o 14
*graiaunianiuls
ATMUINIT N9 BNz @339087 WeFANTTN UNuNTeIun TusTuuTnALAE
HANTTNUMAAAINNY 1

Evolution, classification, physiology, behavior of birds. Roles of birds in ecosystem

and human impacts on birds.
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UiiEnsiindanen
(Ornithology Laboratory)
AAUNAY . 512203 HWAAINEN

*512 436 TInEanen

*gnaFeunFaniuld
ﬂﬁu"ﬁmiﬁmmﬂﬁmﬁuﬁ/@uﬂumﬁm 512 436 nENEN
finsAnmuenaniud
Laboratory work related to the contents in 512 436 Ornithology.

Field trips are required.

AMNLUNRINADY
(Planktonology)
ATnleAuUnen 512 203 HAIne
*512 439 UJTRNSINEUNaeineu

= A o 2
*anaeunsaniuld

1(0-3-0)

3(3-0-6)

BUNTNABNURATTLATNENTDIUNAITAEY FEN19iuTnEIfat1Lazn1siua 1w

unasi-new  tadusinee Dluadenisundnszats naEutnuaznsALRLg  Aoud1ATyeIunaart

AauRavaalganng

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.

512 439

UJiRnsInenunasnnau
(Planktonology Laboratory)

o o

AaAUReN . *512 438 IeUnAdInew
*anaEeunsaniule
UfiRnsisenndesiuiiemluamedan 512 438 Inenunasineu
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HWNITANTUANANTIUN

Laboratory work related to the contents in 512 438 Planktonology.

Field trips are required.

1(0-3-0)
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512 441  PISINNELAENARIN 2(2-0-4)
(Aquaculture)
Apifedunien: 512 101 F9anenvialy 1
512102 F93nevilyl 2

*512 442 YjuRnsnismnziaesdndun

= A o 14
*gnaFeunsaniulA
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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 equipments. Aquacultural business and export.

2
o

512 442  dfianisnisiniziaesdndin 1(0-3-0)
(Aquaculture Laboratory)
A9 TAUReY : *512 441 NIFNIZLAENARTTIN
a E2 o v

“ga e unan e
UfiRnsnaenndesiumienluaede 512 441 nawnzidendndun
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Laboratory work related to the contents in 512 441 Aquaculture.

Field trips are required.

512 443 nalnnstlasnunuiasaaslass 3(3-0-6)

(Host Defense Mechanism)

o o

Fprfedunien ;512 101 Faanenvialy 1
512 102 F93nenvialyl 2
*512 444 UJuRAnsnalnnstesiunuesaeslaast
*g1aFeuNFaniuld
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ANERUg LAz INUTIeeT LN ANIUesdRS lilinssandundsuazdndiinsrgn
funda nstszensmannIsesss UL R AN NIRRT AT LA SN
Basic knowledge and principles of immune system of invertebrates and vertebrates.

Application of immune system for vaccine and drug development.
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512 444 Ufjtinnisnalnmstasiunuiasuasiass 1(0-3-0)
(Host Defense Mechanism Laboratory)
Aqfaduney ; *512 443 nalnnistlesiumuiearaslaast
a Y o/ v

*gnaieunsaniuls
UftRnshasnndesiuilienlumede 512 443 nalnnistlesiumueseadlaast
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Laboratory work related to the contents in 512 443 Host Defense Mechanism

Field trips are required.

512 445 ﬁ’m"ﬂa&ﬁnsxgniuué’qﬁﬁ ANNAIATYNILATHFNA 2(2-0-4)
(Economic Invertebrates)

o o o o

ArlAunen: 512 233 dndlilinszgndunad
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*512 446 AnSlilinssAnAUnANR AN AyniaiATHgia
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Biology and ecology of economic and medically important invertebrates. Methods of

utilization and economic development.

512 446 ﬂﬁﬁ'ﬁmsﬁ'&vﬂa&ﬁnizgnﬁuuﬁaﬁﬁmwﬁﬁﬁ'ryvmmsa:&gﬁq 1(0-3-0)
(Economic Invertebrate Laboratory)
AisAunen:  *512 445 dndlifinszgndundiniannd Ay niassegnia
= U [ ¥
*anairaunianiuls
UfiRnsnsenndesivilemlumeda 512 445 dndlilinszgndundaniaoudidy
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Laboratory work related to the contents in 512 445 Economic Invertebrate.

Field trips are required.
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512 447 FINLINITRUNUE 3(3-0-6)

Q

(Reproductive Biology)
ArnfsAunen: 512 101 Iaanavialy 1
512 102 Iaanevialyl 2
o v ) o '8 dl dl v o =) o '8 2

NINMUANALAZIAPAIN9B9TLLALWUY  aefluuiineddeafunIsauiig N19a31e
WAZNIAENUIARALRLS NITUAUNNINNEIIINNIBINTALNUE N1ILATITIINEER NNINANLTTN
WANNIIUALRBNNIANATA

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  MANARUANNUEAIRATUATWUEIAINTTHAEAT 3(3-0-6)
(Techniques in Molecular Genetics and Genetic Engineering)
Aptduieu: 512 102 Fadnewialy 2
*512 449 UfiRnsmANAS e U AaRTUATAUGIAINITNANERT
*gnairaunsaniuls
AnsAeafumeilialunimmaaes FNTNUANNIUAL BN 99N AdE Ll e pyugANan S
wazwugamnssuAaniasieludluituas 4ns wallamsugnidelosa nislaauile uaBuesdy
famdlalnd nananeiuflunaeananes Uijiungnls ueSswisuuenlaslamdu wiuisuuen-
lanslasrdy waznistimsziiuunamaiuuen n1snsani1anyludnen
Study on laboratory techniques including principles and research methodologies of
modern molecular genetics and genetic engineering in plants and animals. Virus 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  UJURNSIMATARUB NN UEARATURSNUSIAINTTNAEAT 1(0-3-0)
(Techniques in Molecular Genetics and Genetic Engineering Laboratory)
ApieAunien : *512 448 wallafuaniugAaniLasiugiAINIsuAans

= v o v
*gnaBeunTaniulA
UfiRnsisenadesriuitiem lusedsn 512 448 wmAlAR LB RUTAARTUAZILGTAT-
NITNANART

Laboratory work related to the contents in 512 448 Molecular Genetics and Genetic

Engineering.
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512461  NYHEWUGAERT 2(2-0-4)
(Human Genetics)
AmeAunew : 512 201 WugA1anT
wannisuaznalnaasnistnananansuenaiugnesnlunyeed TasTuloune sy
m’mﬁmﬂnﬁumiiﬂﬁﬁmmmfmﬁuqmm nsnszangpestiulutlszanng nisaiadalsAn1eilgnITy
Tunceniounasn Tasansalunaasuyssd  Buiiniin
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.

512 462  WUFAIRATIDAULAA 2(2-0-4)
(Cytogenetics )
AmeAunen ;512 201 Wugeand
*512 463 UiAnsiugAanireanag
= 2 [ ¥
*graizeunseniuld
Tastulmauaznginssuaealaslulonlunisutaugad Auiadnfvesdasiulon uas
watiadesiulunisfnmtasiuley

Chromosome and behavior of chromosome during cell division. Chromosome

aberration. Basic techniques in chromosome study.

512 463  UJliRn1swugAARGUIRITAR 1(0-3-0)

(Cytogenetics Laboratory)
AmfeAUnen :  * 512 462 WUGAARTIRITAR
a U o v
* gnaisaunsaniuly
UfiAnssenndeiuitiemlumede 512 453 WugAaniaeqaas

Laboratory work related to the contents in 512 453 Cytogenetics.

512 471  WAINgNUa9dm) 3(3-0-6)
(Animal Ecology)
ANALUNY ;512 203 WA
FURINFETEMINARTALAIUIAGDN WOFANIIN FTRUINNTUATNIGEYNUGLRIdRT N3
. - . PR - = .
auinHuazn13ANIdRTIuNUN AR Tunsdnundng
~ = =
HNTANEUBNANILN
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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512 472  ULIAMNLINNNLLA 3(3-0-6)

(Marine Ecology)
AeAUneY ;. (1) 512 203 AN
198 (2) 516 270 RNAIMNENFIUIARDN
516 271 UiAn1silinAinendaunies

a a o o o QI % a oy ] o a a dld

GIVNUNUDIARAINELA ﬁ'ﬂ@ﬁl@x‘iLLQ@@@NI‘L&‘V]ZL@LL@%U?LQmuWﬂ?@ﬂ {Taqam19iiinFang NN
HAGDUITTINIUATTNTUBBIAINTIR TnAdne izl uin nauaznziaesen nasdseyns
ﬁmm%mm\‘immhmiﬂi:mLmzmﬁmmimqu

= =S zdl

UNNTANHIUBNADIUN

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.

512 473  ddngihgnsaun 3(3-0-6)
(Mangrove Ecology)

NAUNeU : (1) 512 203 HAINeN
Ve (2)516 270 feinendannde
516 271 dfiAn1atliaminendauinien

TAg9as a9t TN eLa L m’;‘ﬂ%‘uﬁammﬁmLL@:ﬁm'ﬁifaﬂ’mﬂgﬂuuﬂmmqLﬂﬁLL@:mﬂm‘w
fumsnsenszuinanauardnd  AnudrAnyresthanaauuazniseaying

finsdnmuenaonuf

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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WA URINT 3(3-0-6)

(Plant Ecology)

v o

NAUNe . 512315 AYNINATIUNT

D)

I~ o o o

AN SUAINTNLINTALAIWIAFEN AHNAINIATEY NOBUAZITNTIAEITAIAN

ZR

W1 watlansguinetng nsAnsansariasaiaresdsnnie

a =< Qll
HNTANBIUBNADIUN

Plant community. Interaction between plants and their environment. Diversity. Theories

and methods in plant community analysis. Sampling techniques. Study of plant community

structures.

512 481

Field trips are required.

TulasalatlninAtiaAn19@ainen 2(2-0-4)

(Microscopic Technigues in Biology)
Jontladunen: 512 101 F9anansialy 1
512 102 Fadnenvialyl 2
*512 482 UfjtiEn sl lasalalnnaiianiedadnen
*anaBeunsaniuld

o a = o 1 dﬁl d‘ I~ & Y d’l b4 =2
nannsuazmaiialuniswiransiatliaiia Nt iazdn mmgmmmu’lummnmwm

% A @ = & dl =2 b4 ¥ s v
NABNANTTAUBALANFATDU ﬂqi‘Lﬁl?ﬁN@i@mL‘W‘aﬂ’]?ﬂﬂ‘iﬁﬁWlf;lﬂ@@\‘iﬂ@‘l’lﬁ‘?ﬁul,mﬂlﬁLLZN

Principles and techniques in the preparation of plant and animal tissues. Basic

knowledge in electron microscopy. Preparation of slides for light microscopy.

512 482

512 483

Ufinmslalasalatlnmnaiianie@adinen 2(0-6-0)

(Microscopic Technigues in Biology Laboratory)
Agnifasunen : 512 481 lulasalallninaiiannadadnen
a U o v
*graFeunFaNiule
UitRnshaenndesiuitielumede 512 481 lulasalatnmatianndaine

Laboratory work related to the contents in 512 481 Microscopic Technique in Biology.

ANLINITNIINBINGTINEN 1(1-0-2)
(Current Advances in Biology)

o o

AIALNAU : *512 491 FUNUN
a A o ¥
*gaeunFaniuls

NsAUANIENANT  NIssumNuaznIsagiioya  Mslasziuaznisiansaiuunliinaes

NudEnsEanen Tuilaqiiuiasuansgnusadany

Literature review, data collection and conclusion. Analysis and discussion on

biological research trends and its social impact.
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512 484 'lulannsu 3(3-0-6)

(Biofarm)
ArieAunen:  * 512485 dfjuRnaslulennin
a 2 o v
* graiaunteniuly

a = o

nslsgnAANNEUg U TanenTesie i uazqduvied AussuunisianaiuuLy

= o o 3

nannaulng i ldanspidsanziiliudadlunnsunliinssgndundsuasiinszgndunasaunnid

FEmsulssUnandnanhilidunandniifiyaangiin nsudsylseadeduidlusruylularsai
Lﬂmwﬂiznfﬂuﬁﬁsﬂm’]LL@:Lﬂuwﬁwuwmmu izuumﬁmmmﬁuLﬁfﬂffmqﬂizmﬁ@\‘iwqtﬁﬁ
Application of basic knowledges in biology of plants, animals and microbes in
integrated farming system without using synthetic chemicals with emphasis on invertebrates and
small vertebrates farm animals. Conversion methods of farm products to higher value products.
Conversion of organic wastes in biofarm systems to valuable compounds and substituted energy.

Farm management system for commercial purposes.

512 485  Ufiidnislulaviia 2(0-6-0)
(Biofarm Laboratory)
Aanilasunen:  *512 484 lulanniu
al L2 o %
*gnaiFeuntaniuls
UfiRnsnaenniesiuiiemuaedan 512 484 lulannfu
AnsAnEuenanIun

Laboratory work related to the contents in 512 484 Biofarm.

Field trips are required.

512 491 AUNUN 1(0-2-1)

(Seminar)
A faAUnew : (1) 512 313 g399Nea89NT
Yee  (2) 512 333 d39ANeNUe9dnT

Aunun lwindentinaulan19dnanen IneANiuTaLU89N AT TN

Seminar on topics of interest in biology by the consent of Biology department.

512 493  TA999uI_E 1 1(0-2-1)
(Research Project 1)
Goula - IneAa N Busentesnn AT IEYANeN
wenvindiesniddn Auafrdiaya nalisuuaziinaualneneenuien
Selection of a research topic. Literature search and submission of a research

proposal.



512 494

512 495
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TAF99UIRE 2 2(0-4-2)
(Research Project II)
UIALARY ;512 493 TATNIUARY 1
a o o Vv a a 2 o a a a
e luiidan1eiaang Mg lFinnsuuetinae9e1ansel lUNATINTI NN

Research on a topic in biology under the supervisions of Biology departmental staffs.

n5enau 1 (laisiaaindn 90 dalaq)
(Practical Training)

Heula : InyANEuLaNIRINIATTN TN

Aidananu S vise U

a ea o dl dl v (=3 a a a
nsEnUfmnuluessniimifaadesaaauiiugeuaesnipdgngaang

Practical training in relevant organizations by the consent of the Biology department.
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