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NANgATENIYINIINYT
PnAnwdeednesiedvlunuinivndneiilulidesnin 30 nileds el
PuIAIvIanIzlildaendn 97 wuledn wazsiedvnlunulinividsntashitdesnin 6

wiein lneimhefnsunaeandngaslitdesndt 133 viefn

1. vanadvanw il swuliidfesndn 30 miwfn (gswandeavth 7-9)
2. vadvante  wuldtesnit 97 wihedn Usenausiy
2.1 WU WU 27 WA Usznauniy

511106  wAaRaad vUtnINemansdInm 1 3(3-0-6)
(Calculus for Biological Scientists 1)

511107  wpapaad nsutlnIngmansdinn 2 3(3-0-6)
(Calculus for Biological Scientists II)

512101 F7Anevhly 1 3(3-0-6)
(General Biology I)

512102 FAnewhld 2 3(3-0-6)
(General Biology II)

512103 UjTRns3Amewihly 1 1(0-3-0)
(General Biology Laboratory )

512104 UFTRNsTVnewhl 2 1(0-3-0)
(General Biology Laboratory II)

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

513102 wafivily 2 3(3-0-6)
(General Chemistry II)

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

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

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

514108 UftRmsilAndfiugiu 1(0-3-0)

(Fundamental Physics Laboratory)



2.2 Fynanizanu  arululitdesnda 70 wiaein Usznaudie

512 201

512 202

512 203

512 204

512 301

512 302

512 491

512 493

512 494

513 231

513 233

513 250

513 255

513 341

22

2.2.1 3U9AY  9UIU 53 i Usznausig

2.2.1.1 nguAvdesAuanie 91U 37 nidlefin Usenaumesngin

sieluil
WugAans
(Genetics)
Ufuinisiuganans
(Genetics Laboratory)
Uneinen
(Ecology)
UURnstinAInen
(Ecology Laboratory)
IIINe1veLTAa
(Cell Biology)
FTaunig
(Evolution)
duuun
(Seminar)
1IR3y 1
(Research Project 1)
1AT99U3T8 2
(Research Project II)
LPIALATIZN 1
(Analytical Chemistry 1)
UURNSAIAATIEN 1
(Analytical Chemistry Laboratory )
\PiBUN3Y
(Organic Chemistry)
UURNSLALIBUNTE
(Organic Chemistry Laboratory)
Fuadl 1

(Biochemistry 1)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

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)



513 343

515 205

518 201

518 202

¥
1 5]

ol

512 311

512 312

512 313

512 314

512 315

512 316

512 317

512 318

512 233

512 234
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UURNsTATl 1

(Biochemistry Laboratory )

AR MU INEFENSTTIN N
(Statistics for Biological Scientists)
9aTAngwhly

(General Microbiology)
UftRns9ataing1vily

(General Microbiology Laboratory)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

2.2.1.2 ngudvdsauidan 31w 16 wiwin lidenainunulauwuumnils

wei 1 F3nemengnudnand Usznaudesiedvseluil
nYINIANY
(Plant Anatomy)
UdRnIsneInIaiey
(Plant Anatomy Laboratory)
A3TINYNVDING
(Plant Physiology)
UURNsasTIneve Iy
(Plant Physiology Laboratory)
DUNTUITTUNY
(Plant Taxonomy)
UuRn1sounsuisIuNY
(Plant Taxonomy Laboratory)
dugninewesiivifidodosndes

(Morphology of Vascular Plants)

' [ '
aa A

UdRNMsduguinewesiunililoded b

(Morphology of Vascular Plant Laboratory)

e 2 F9Aemnednninen Ussnoudeseiveelll
dnilifinsrandunds
(Invertebrate Zoology)
U Uansdnilaiinseandundd

(Invertebrate 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)
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512235 dndiinszandumnds 3(3-0-6)
(Vertebrate Zoology)
512236 UfUANsdRIlinszgndunas 1(0-3-0)

(Vertebrate Zoology Laboratory)

512 331 HgyyInen 3(3-0-6)
(Histology)
512332 U{URMsHayInen 1(0-3-0)

(Histology Laboratory)

512 333 @3TINY1V0SEN1 3(3-0-6)
(Animal Physiology)

512334 UHURNsasTINeesdnd 1(0-3-0)

(Animal Physiology Laboratory)

2.2.2 Jynden swalidesndt 17 mhein Whdendnwanseivseluil
waz/v3e Wendnwliainsedulunguivideduiien
2221 ngdvmgneand Uszneudemeinselud

512211 fwaiu 2(2-0-4)
(Horticultural Science)

512212 UfuRnIsivau 1(0-3-0)
(Horticultural Science Laboratory)

512213 Anemansuazinalulagvesnaiell 2(2-0-4)
(Orchid Science and Technology)

512 214 UfURnsImenmansuazmalulagvesnaield 1(0-3-0)
(Orchid Science and Technology Laboratory)

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

512216 Winenlduszeiu 2(2-0-4)
(Flowering and Ornamental Plant)

512217 Ufuinslimenlduszau 1(0-3-0)
(Flowering and Ornamental Plant Laboratory)

512 322 INg1a@mIe 3(3-0-6)
(Phycology)



512 323

512 324

512 325

512 411

512 413

512 414

512 415

512 416

512 421

512 422

512 423

512 424

512 425

512 426

512 427
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UAURNTINeIa g

(Phycology Laboratory)

wialulaglodindvosiy

(Plant OMICS Technology)

a13NRLNNINNY

(Secondary Metabolites from Plant)
NONYANANTNIUATETAI

(Economic Botany)

13Aiey

(Plant Pathology)

UfuRnslaaiey

(Plant Pathology Laboratory)
nsnzdsaiodeuaivadiiy

(Plant Tissue and Cell Culture)
ﬂﬁﬁamimimzLgaﬂLﬁaL?jaLLazwaéﬁﬁu

(Plant Tissue and Cell Culture Laboratory)
nsUFuUTaiug Y

(Plant Breeding)

UfuinisnisuTulgeiuging

(Plant Breeding Laboratory)
mMsnevauevBIigionILATnIINAIWINdaY

(Plant Response to Environmental Stresses)
UfiRnsnsnouauesvesiivronueisnaIndainden
(Plant Response to Environmental Stress Laboratory)
a3 wazweluladndinsifiuievesiivai
(Postharvest Physiology and Technology of Horticultural
Crops)

UFTRn5a37Inen uazmalulaBudsnisiiufeivesiivaiu
(Postharvest Physiology and Technology of Horticultural
Crop Laboratory)

g9 5lUULAZNITATYVDINY

(Hormones and Plant Development)

1(0-3-0)

3(3-0-6)

3(3-0-6)

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)



512 428

512 231

512 232

512 237

512 238

512 335

512 341

512 342

512 343

512 344

512 431

512 432

512 433

512 434

512 435
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UURNsg0sluuLaE NS V0 INY

(Hormones and Plant Development Laboratory)

2.2.2.2 ngudvdniingl Uszneusmigseivseluil

neduuilovesdniinsegndunds

(Vertebrate Embryology)

UjuRnsinenduuilevesdnifinseandumds

(Vertebrate Embryology Laboratory)

AnInen

(Entomology)

UAURNI5A NN

(Entomology Laboratory)
dninaang

(Laboratory Animals)
ANINYIMIINITUINNE

(Medical Entomology)
UURNAINeMINITUINE
(Medical Entomology Laboratory)
Usaninen

(Parasitology)
UJURNUTERINeN
(Parasitology Laboratory)
erenlivie
(Endocrinology)
UfuRnsInenseulive
(Endocrinology Laboratory)
eI IRt 0
(Animal Cell Culture)
UFTRMsMsInzAsLeadde
(Animal Cell Culture Laboratory)
Inendnfideagndeuy

(Mammalogy)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)



512 437

512 438

512 439

512 440

512 441

512 442

512 443

512 444

512 445

512 446

512 447

512 361

512 362

512 363

512 364
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Un#ingn

(Ornithology)

UdRnsUn#inen

(Ornithology Laboratory)

INLLNAINADU

(Planktonology)

UAURNTINe L nannoY

(Planktonology Laboratory)
nalnnstesiunuesveslaan

(Host Defense Mechanism)
Ufuinisnalnnislesiunuiesveslaan

(Host Defense Mechanism Laboratory)
dnilsifinszgndundsitfieuddymansugio
(Economic Invertebrates)
UftRmsdnilifinsegndundsifanuddymansugi
(Economic Invertebrate Laboratory)

6

FIINYINTAUIUG
(Reproductive Biology)

wiatlasueiugman SuAITUTIMNITUAENS

(Techniques in Molecular Genetics and Genetic Engineering)
U iR swadiasnueniugmansuaziugImnssuemans
(Techniques in Molecular Genetics and Genetic Engineering

Laboratory)

2.22.3 ngudviugmans Uszneudesgivreluil
WugFansveiiy
(Plant Genetics)
\SesneAldueazMIUsEYnd
(DNA Markers and Applications)
oy dosiu
(Fundamental Molecular Biology)
UftRmsonTrine o

(Fundamental Molecular Biology 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)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-0)



512 461

512 462

512 463

512 471

512 472

512 473

512 474

512 181

512 182

512 183

512 481

512 482

512 495

518 205

518 206
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WugFansvouywe
(Human Genetics)
WugAansveusad
(Cytogenetics)
Ufuinisiugaansveead

(Cytogenetics Laboratory)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2.2.2.4 ngudvdinaineg) Usenoumesgivselull

Tnvevesdn
(Animal Ecology)
UIAINY NIV
(Marine Ecology)
UeIng1U1vau
(Mangrove Ecology)
TnAIne1voIne

(Plant Ecology)

2.2.2.5 ngudvusznauanv loun sieduselull

NN INNNTIING

(Biological Illustration)
UURNITNITINNN NN TN
(Biological Illustration Laboratory)
ulaniudiaingd

(Bio-update)
lulasalaUnmalianietvinen
(Microscopic Technique in Biology)
Ufuinislulasalalnmalinniedaine
(Microscopic Technique in Biology Laboratory)
NIINNU

(Practical Training)

Wins1INeN

(Mycology)

U{URN3WRsINe

(Mycology Laboratory)

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)

2(2-0-4)

2(0-6-0)

1(laitioanin 90 Flus)

3(3-0-6)

1(0-3-0)
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518 321  aUINYIVRIHANS UL 3(3-0-6)
(Dairy Product Microbiology)

518 322 UURNII9TIIN1VRIHENS UL 1(0-3-0)
(Dairy Product Microbiology Laboratory)

518 331  ¥Ivedavivalulagvesdan 2(2-0-4)
(Yeast Biology and Technology)

518 332 UfURNsTINewasinalulaguasdan 1(0-3-0)
(Yeast Biology and Technology Laboratory)

518 341 9advinemsdanndes 2(2-0-4)
(Environmental Microbiology)

518 342 UfTAn1s9atiinemsdmandon 1(0-3-0)
(Environmental Microbiology Laboratory)

518 421 fga%ﬁmmmqammﬁaqsumw 3(3-0-6)
(Food Microbiology for Health)

518422 UFURNMIaTINe e MsLiteguam 1(0-3-0)

(Food Microbiology for Health Laboratory)
518 431 wiAlulaganamNITuAINAUNIE 2(2-0-4)

(Industrial Microbiological Technology)
518 432 UjURnmamaluladenamnssuainyaumsy 1(0-3-0)

(Industrial Microbiological Technology Laboratory)

3. vundvdends  wulitesndn 6 vihwefie
Tidendnuldainnnaeivfilaeaeuluumingidofaing wieseivives

anduduiilasumnuiureuanangnssumsUseragineimans didndnuidondnu

edvludvidonvesmnaiviany axdesilAnseduiedsvemnsisivluin

ANIEAUVDIVINIAIT AN MaRTI@a U UlUN1TENSaN1TANEN

wanewn  n1suundneinlundaznuindvn Tiduidusiedsn azwentduniiena

sneivnlasrgdvmielUidnedaasvuandvntila
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WHUATSANBIMANGATEIVIIVITIINYT

I 1 aansaned 1

WY FoseAnn UIUNUILAN
U-Y-1w
081 102 AMwdanguludinuszaniu 3(2-2-5)
511 106 whaRdadmTuinIne1eansdInm 1 3(3-0-6)
512 101 Pl 1 3(3-0-6)
512 103 UFTRNsTTIngwhly 1 1(0-3-0)
513 101 wfivaly 1 3(3-0-6)
513 103 UjtRnsadivialy 1 1(0-3-0)
514107 | fAnddiugiy 4(4-0-8)
514 108 URTRMs AN AugY 1(0-3-0)
3T 19

U 1 aansaned 2

SHAQIYN Fosein FIUIURUINA
-Y-w
081 103 MINAIUNYENING Y 3(2-2-5)
511 107 whaRdadmIuln e mansTInIm 2 3(3-0-6)
512 102 Frinewihly 2 3(3-0-6)
512 104 UFtRnMsTAngwhly 2 1(0-3-0)
513 102 il 2 3(3-0-6)
513 104 | UfAmsiadivialy 2 1(0-3-0)
............ Andadudentumneivaneiily 3
3NV 17
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WHUNTSANEMANGATENVIIVIVITINGT

N 2 aansaned 1

SHAIYN Fasein UIUKAUBAN
u-Y-w
510 201 ATINUTINGPENS 3(3-0-6)
513 250 \PIIBUNIE 3(3-0-6)
513 255 UfuRNsLALBUNTE 1(0-3-0)
515 201 aﬁa‘ﬁugm 3(2-2-5)
518 201 Q0T Angwhly 3(3-0-6)
518 202 UftRns9ataing1vily 1(0-3-0)
......... dsduidenlumnaivianiy q
FUIUIY 18
Ui 2 aamsEnendi 2
AU Fos1e3n I1UIUUAUBAN
U-Y-w
510 202 Mwangudnsun1aeans 3(3-0-6)
512 201 Wugeans 3(3-0-6)
512 202 UfUAnsiugmans 1(0-3-0)
512 203 UAInen 3(3-0-6)
512 204 UAURNSHAINeN 1(0-3-0)
515 205 anRdnIulNINeIFENSTINN 3(2-2-5)
........... Fydentumeduanehlufidunlnenos 3
YGRS
........... I ndenlunuInITIaDNLET 3

SAUIIUIU

20
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WRUNTSANBIMENGATAIVIIVIVIINGT

UM 3 aansaned 1

AN Fosreiwn FIUURULAN
W-Yy-1)
081 101 mwlneifienisdeans 3(3-0-6)
513 231 \AiAATIZN 1 2(2-0-4)
513 233 UFURn1sAEIAsIEY 1 1(0-3-0)
513 341 Tuedl 1 4(4-0-8)
513 343 UURNsTel 1 1(0-3-0)
........ UsAUEoN I UMNAIT AN 8
3AUUIU 19
Ui 3 aansnendi 2
WA Fosre3w IIUIURULAN
v-Y-1)
512 301 FIeveusad 3(3-0-6)
512 302 FTUINTT 3(3-0-6)
........ UIAUEDN UM AN q
........ Siaruidenlumneivanwiily 3
......... P NFONIUNLINIVUANY 3
.......... Fdenluniiaiviaenias 3
FUUIU 19
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WRUNTSANBIMENGATAIVIIVIVIINGT

N 4 aansaned 1

IWEIVN Fosredw FIUURULAN
W-Yy-1)
512 491 duuun 1(0-2-1)
512 493 1A59911398 1 1(0-2-1)
........... I UFONIUNLINIV AN 8
............ SersRuidenlunneivAnwiily 3
3AUUIU 13
Ui 4 aansnendi 2
SN Foyredw F1UIURULAAN
v-Y-1)
512 494 1A599U3TY 2 2 (0-4-2)
....... udenluniInIvIANIE 6
3AUUIU 8




512 101

512 102

512 103

152

A5 UNYS18IV1E1V1IVI1TIINEN

F3nenialy 1 3(3-0-6)
(General Biology 1)
Ariadunew : * 512 103 UfTRMITTANgwhlY 1

* gralsuniauiule

WNAANTINeT audRvesddidin sudeuiimainemans nns
Fnduun uazmnuvainvaneueddudidin e uuafife endes uazyani-
Tonn flugiurestinszduluana nsdnesdusznavssdumad odouas
ofory nMsdunngifisuas uagn1smelasziuinad Wugaaniuiqns
TIUINssEAuNnnIA TN LazngAngsudnd

Concepts in biology. Properties of organisms.  Scientific
methodology. Classification and biodiversity. Vira, Bacteria, Archaea
and Eukaryota. Molecular basis of life. Cellular level of organization,
tissues and organs. Photosynthesis and cellular respiration. Classical
genetics.  Macroevolution. Ecology and animal behavior.

Finenaly 2 3(3-0-6)
(General Biology I)
Adafuniou : * 512 104 UFTRNTVAMEWRLY 2
* pralsgunsounule

Wugeansluana Wugeansuseying wardTmuinisseaugania
Tasaa$s i uaznsduiuguesiiviinen Tassaianagnifivesssuunay
o¥u2zan9g ve3dns sauanalnnisyiuvessnanie sesluudnd szuu
iRy

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.

UjiRn 582 3meiialy 1 1(0-3-0)
(General Biology Laboratory 1)
Fyndadunen : * 512 101 F¥nevialy 1
* gralssuniauiule
UftRmsiaenadostuiionlusiedn 512 101 F3inewhld 1
Laboratory work related to the contents in 512 101 General

Biology I.



512 104

512 181

512 182

512 183
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UiAn15323nenialy 2 1(0-3-0)
(General Biology Laboratory II)
Fdadunew : * 512 102 el 2
* graseunseuiula
UftRnsiiaenndesiuiienlusmein 512 102 Frinewhld 2
Laboratory work related to the contents in 512 102 General

Biology .

N1IMANINNINYIINEN 1(1-0-2)
(Biological Illustration)
taRunou : * 512 182 UHURNIINITIANINNITTINEN
* gralssuniauiule
wdnnsuaznisiniinuslunisianimddidislusssuvifnazann
ndesganssmi iedsznounsAneinazauiseniaingrmansdanm

wugunsldgenuasreuitamasyaslunIsnnm
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.

UUAN13NI5ANINN9TIINEN 2(0-6-0)
(Biological Illustration Laboratory)
AUIAUNDU : * 512 181 N1FIANTNNNTIINEN
* graisuniauiule

Ufthnsfiaenndesiuienlusein 512 181 mynanmma
F1INEN

fins@nwuenaanuil

Laboratory work related to the contents in 512 181 Biological

[LLustration.
Field trips required.

nulaniudaInen 3(3-0-6)
(Bio-update)

fugrumuimedinelulssiutiogiu enudviounalulad
AN NITNWAT NITUINNG 01T WERAUILETUDINS AVNINLAZ AU
N

Basic biology knowledge in current topics. Advance in
biotechnology, agriculture, medicine, food, food supplementary,
health and beauty.



512 201

512 202

512 203
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NUgAENT 3(3-0-6)
(Genetics)
Adaduneu : 512 101 TAnewhly 1
512 102 Fneiily 2
* 512 202 UURNsRUgeans
* raLseunsauiule
laslulaulagnIsLUAEas N15A1ENAINYUENINIUSNITUAUN VRS
wuea Uduiusvesdu anuihazsdunaznsvegeulananss Tafda-
dada nsdmuama nseenendnvariusnITuAIgnAIuANFIBEuUY
laslulouina dunanaginouliudu nsatenendnwazidausuim a3

Ly

UENIT N1391809 AL NISUANIDDNVDITULALNITAIUAN N1TNATY
Wgvesdusavlasluloy fugimnssy Wugemansuszvns

Chromosome and cell division. Mendelian genetics. Gene
interaction. Probability and Chi-square test. Multiple alleles. Sex
determination. Sex-linked inheritance. Linkage and recombination.
Quantitative inheritance. Genetic material. DNA replication. Gene

expression and regulation. Gene mutation and chromosome

aberration. Genetic engineering. Population genetics.

UuAnsWugAans 1(0-3-0)
(Genetics Laboratory)
Fwdaduniou : * 512 201 Wugrans
* graseunseuiula
UftRnsfiaenndestuienlusedn 512 201 stugeans
Laboratory work related to the contents in 512 201 Genetics.

UraAInen 3(3-0-6)
(Ecology)
Fgdadunen : 512 101 F3ivewild 1
512 102 FAne vl 2
* 512 204 YJUANSHELAINGN
* gralssuniouiule
wndntesiumedineive Tnssade nihiaztlaseddyvosssuy
far Nsnevauevediltindeannsuindon  Snuaizianiz Iwunis
NIMIVANLATTUNINE1VRIUTEYINT  1A3as asAUsEnauLasilnvas

yuyy  Tnaingsyend
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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 UfUuRAnstiaAInegn 1(0-3-0)
(Ecology Laboratory)
FysAuneY : * 512 203 UnaIng)

* gralspuniouiule
UfTRmsiaenedostuiiionlusedn 512 203 Geinen
fins@nwuenaanuil
Laboratory work related to the contents in 512 203 Ecology.
Field trips required.

512 211  WYaU 2(2-0-4)
(Horticultural Science)
Fgdaduniou : 512 101 F3newily 1
512 102 Tinegvild 2
* 512 212 YURn1sivau
* pralsgunsounule
nsdaduunfivaiu FBn1sveneustauuedoinauayliodeme
masssunsUgn mslide msléamsiedfetestunisadyivlnvesity
MsiuiAe) msUsulssiusuaznsmuaudngiie maluladliina dn 15
nonuazliusziv
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 U{URN1TNYEIU 1(0-3-0)
(Horticultural Science Laboratory)
deAuneY : * 512 211 Wyau
* grassuniauiula
Ufthnsfiaenndesiudenilusein 512 211 fivau
finsfnwuenanui
Laboratory work related to the contents in 512 211
Horticultural Science.
Field trips required.



512 213

512 214

512 215
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Ingnaansuazmalulaguasnalyld 2(2-0-4)
(Orchid Science and Technology)
JdsAuneu 512 101 vl 1
512 102 ¥¥ine vl 2
* 512 214 YFUAMTInermansuazimalulagvasndlglil
* gralssuniauiule
dugruineialiveanaisld Ussianuaznisdwuniugnaaelyd
anuauniiaNud A davd Asveeiug n1sUgn wagnisauaine
naeld nMsmivaulsauazuasdmsvesndeld  nnsdseenndield
General morphology of orchids. Classification and identification
of commercial hybrid orchids. Propagation, cultivation, and orchid

cultural practice. Orchid disease and insect pest control. Orchid

export.

UuansIinenmansuasmalulagvasndogly 1(0-3-0)
(Orchid Science and Technology Laboratory)
FdsAuneu : * 512 213 Ingmansiazinaluladuesnaisld
* 919i5gunIouiula

UftRnsiidenadostuilemlumedn 512 213 Ingrmaniuas
wialulagvesnalgld

fins@nwuenaanuil

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

Field trips required.

Rufuiawindou 3(3-0-6)
(Plant and Environment)
Fgdaduniou : 512 101 F3inewily 1
512 102 Il 2

HduliitinuasiTinfidnasonsadyiuln Wauinmsuasadnnin
vosfiwnsiaatuiavesiiv msussgndlitensufiinienisinuasuazns
Fansdawindo

finsfnwuenaniui

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

practices and environmental management.

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

512 217

512 231

(Flowering and Ornamental Plants)
Fgndadunen . 512 101 Fdnewill 1
512 102 F2inewialy 2
* 512 217 YUAnmsliinenliusedu
* gralssuniauiule
UsgiRmuluun assineuazdnuuzideveslinenldussau 35
194113Ugn N1sveteRusuaznIsguainu ndnnisidesiulunsldldd
penlifszduiitensdnaiu msgniBewdied
History, physiology and habits of flowering and ornamental
plants. Methods of planting, propagation and cultural practice. Basic
principles in applications of flowering and ornamental plants for

landscape designs. Commercial cultivation.

UfuAnisldinanlduseiu 1(0-3-0)
(Flowering and Ornamental Plant Laboratory)
Adsduneu - * 512 216 ldeenliidszau
* gralssuniauiule
UftRnsfiaenndesiuidenlusmedn 512 216 linenliusesu
fins@nwuenaanui
Laboratory work related to the contents in 512 216 Flowering
and Ornamental Plants.

Field trips required.

Wenduuilovasdnilinssandumnas 3(3-0-6)
(Vertebrate Embryology)
Jdafuniou : 512 101 FFAmewhly 1
512 102 F7Ane iy 2
* 512 232 UjURmsiveduuslovesdn iinsegndumas
* graseundouriule
nsafaeadduiudmamdowasnisadrsinesd dunounisiaioluded
finsggndundmaminnisufaus  nstledaveaduuile nsiinsn ms
Wasuann wiumasiyveaduuilelduasdn iAo gnieus
Oogenesis and spermatogenesis. Developmental stages of
vertebrates after fertilization. Implantation of embryo. Placentation.
Differentiation with an emphasis on the development of chick and

mammalian embryos.
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UfURnsIneduuilevesdnilinsegndunas 1(0-3-0)
(Vertebrate Embryology Laboratory)
FdsAuneu : * 512 231 Ingnduuilevesdnilinszandunds
* pralsgunsounule

UftRnsiiaenndesiuidenlusein 512 231 Inenduuileves
dnifinszgndunad

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

dndlaiinszandumas 3(3-0-6)
(Invertebrate Zoology)
Agrdfaduniou : 512 101 FAvehlu 1
512 102 F3nevily 2
* 512 234 UURn1sdnilaifinsegndumas
* graspunseunula
L.ma'aﬁagjLLazﬂﬁﬂszmmaaﬁm‘Mﬁﬂizaﬂé’uwﬁﬂ FnwaLlane
meglukazatgusn n1swunUseian nsiue s nisvmela n1s3dn
mslvadeudon nsdudie waznisduiug mawsdednihifinssgn
Fundaniauddgmaasugha
Habitat and distribution of invertebrates. Internal and external
characteristics. Classification. Ingestion, respiration, sensation,
circulation, excretion and reproduction.  Cultivation of important

economic invertebrates.

UfjuRn1sdndlaitinszandumds 1(0-3-0)
(Invertebrate Zoology Laboratory)
Fwdeduneu : * 512 233 dndlilinszandumas
* gralssunsauiule
UitRnsiaenndastuiionlusede 512 233 dnilaifinsegndunda
fins@nwuenaanui
Laboratory work related to the contents in 512 233 Invertebrate

Zoology.
Field trips required.
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dndlinszandunas 3(3-0-6)
(Vertebrate Zoology)
Aprtadutiou 1 512 101 Finerwily 1
512 102 FAneiily 2
* 512 236 UJURMIdRITnTEandunas
* 91aissunFaniule
dugninel  ngInIemEns  NMsTILUNUIEAYN d353MEN
WOFANTIY LLazm3wangmﬁmiﬁﬂsz@ﬂé’wé’qﬁﬁmmﬁﬁ@mamegﬁa]
Morphology, anatomy, classification, physiology, behavior and

cultivation of important economic vertebrates.

UfjuRn1sdndtinszandunas 1(0-3-0)
(Vertebrate Zoology Laboratory)
wndeRuneu : * 512 235 dallinseandunea

* grasgunsaunula

[

UftRnsiaenndoatuilovlumein 512 235 dniinsegndunds

fins@nwuenaanui

Laboratory work related to the contents in 512 235 Vertebrate
Zoology.

Field trips required.

gy Inen 3(3-0-6)
(Entomology)
Fgdaduion : 512 101 FAnevhly 1
512 102 F23neild 2
* 512 238 UfuRn1sAgInen
* gralspunsounula
AUgIANET NEINAAERS @3TINET N33 NITIMRUN ULan
Tnminguaenginssuvosuuas mIdanmIuuasiideuddgmaasugia
Morphology, anatomy, physiology, development, classification,
ecology and behavior of insects. Management of important economic

insects.
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512 238  UgUAN1sAINeD 1(0-3-0)
(Entomology Laboratory)
WUsduneu : * 512 237 AgInen
* gralspuniauiule
UftRmsfiaonadesiuidenlumeien 512 237 Aginen
finsfnwuenaniui
Laboratory work related to the contents in 512 237
Entomology.
Field trips required.

512 301 I Ieveuwas 3(3-0-6)
(Cell Biology)
Fgdadunen : 512 101 F3ivewild 1
512 102 F2inewily 2
513 341 FuAdl 1
WUIAALAITANYIAE IATas1LazeIAlIENoUMILATYD AR
wifivet0auniuad WuUeaTuwazdndanueans Msdndewaznis
wde MImevavedrednd Tassaddlasiuley nsuanseenvesdunaznis
AruAY lalnainadu wvsndueniwad  gesluunasiiiu  ddnswad
MsiinNgLs
Concepts and methodology of cell study. Structure and
chemical compositions of cell. Organelle functions. Metabolism and
bioenergetics. Transportation and secretion. Response to stimulants.
Chromosome structures. Geneexpressionand regulation. Cytoskeleton.
Extracellular  matrix. Hormones and receptors. Cell cycle.

Carcinogenesis.

512302 FIWUINTS 3(3-0-6)

(Evolution)
Fwdsfuneu : 512 201 fiugmans

LIAMT A TANIN15YeeTIad A1fiu nsRnddTineinlng
N3LUIUNIT 3’3’@u1n1ﬂu53¢3’u&;&1m@LLazu‘wmﬂ Wuﬁqmam‘ﬂim’mmas
nsAnaanlnesssuF Auliiinuing

Evolutionary concepts of Charles Darwin. Speciation. Processes
of microevolution and macroevolution. Population genetics and

natural selection. Evolutionary trees.
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A83N1ANY 3(3-0-6)
(Plant Anatomy)
Fgdadunen : 512 101 F3ivewily 1
512 102 FAne vl 2
* 512 312 YfdRn1snginaiey
* gralssuniauiule
siinuarmsiasuannuenvadluiledesequasii Taswada
meludulsznouiarsuuunssesieadadeluefosvosiniufien
fwdn
Types and differentiation of cells in various plant tissues.
Internal structures, composition and patterns of tissue organization in

plant organs with an emphasis on seeded plants.

UuAn1sneInany 1(0-3-0)
(Plant Anatomy Laboratory)
AUsAUNDU : * 512 311 neAnANY
* graseunseuiula
Uﬁﬁ’amﬁﬁaamé’mﬁuLﬁawﬂm’m%m 512 311 MeInANYy
Laboratory work related to the contents in 512 311 Plant

Anatomy.

#399NY1VDINY 3(3-0-6)
(Plant Physiology)
Fgdaduiou : 512 101 F3newilu 1
512 102 F7Angwhly 2
* 512 314 YHURN5a353M1009WY
* 513 341 Al 1
* gralsunsounula
asTivenssiuead mnuduiudssviahiuiiy magefunasnis
818895798 1M5VBINY NTAAATIBARIBUAT N1TvelaLALURNUDETY
dvswavestladuniglunazavuonaen1siulaLazn1sIa3QYv0INT
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.
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U UAN3E35ME1V0INY 1(0-3-0)

(Plant Physiology Laboratory)
UIAUADY © * 512 313 @ITINYIVDINY
* graseunseuiula
Ufthnsfiaenedesiudenilusmein 512 313 a3sinewesity
Laboratory work related to the contents in 512 313 Plant
Physiology.

UNTUITIUNY 3(3-0-6)

(Plant Taxonomy)
Frdafunion : 512 101 T3l 1
512 102 F3nevily 2
* 512 316 YURN1s0UNTHITIWNY
* graseunseunula
pEnNITLazIEUUAITILUNilY nsRatefiviarnnsseyiugleis

ieifedndss wWuiiwnon mesunuwazifiusnvimegsiiy mslduazns
a¥9gUisu Snuauzvonsd duduia nsunsnszateiug uazamd Ay
MNATHFNAVBINYADNUIIIA

Principles and systems of classification, nomenclature and
identification of vascular plants with an 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.

UURANIaUNIUITIUNY 1(0-3-0)
(Plant Taxonomy Laboratory)
TaAUneY : * 512 315 auNIUITIUNY
* gralssuniauiule
UftRmsiaenadostuionilumeinn 512 315 synsuls i
finsfnwiuenaniud
Laboratory work related to the contents in 512 315 Plant
taxonomy.

Field trips required.
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duguIngIvasNsnliladadiae 3(3-0-6)
(Morphology of Vascular Plants)
AdsAuneY ;512 101 Tainevld 1
512 102 YNl 2
* 512 318 UHURNsduguing1vesiiviiiiletodides
* pralsgunsouiule
anwazlassasunsusntazn1sly TunsunsiulaLarn1sas Y ea
dausng o vesiwnililelodideengusne 4 nsdnuunyseianiengeyiug
wawagdadlog ITauIN1sveiiy ITauIn15vealATIasesanlsuay
lassaieduiuguesiyg
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.
UUAn1sduguInervasiyniilaaanaes 1(0-3-0)
(Morphology of Vascular Plant Laboratory)
dafuneu : * 512 317 duguinevesivnililetiadies
* pralsgunsouiule
UfuRnsiaennsesiuilonlusigivn 512 317 dugiuing1vesity
nillooadus
insAnwIuonanIun
Laboratory work related to the contents in 512 317 Morphology
of Vascular Plants.

Field trips required.

MYIEINIY 3(3-0-6)
(Phycology)
Jdafurion : 512 101 TAngwhly 1
512 102 FAnely 2
* 512 323 Y URnsIng1amsny
* 9raLseunouiule
FrnewihlUvesamhethisuazamenzia mIdnsuunamy
fugIuIne) @35IMeNU09aUINY UnuInvesamselussuutivg Wansine
NAMIURALAIUEIAYNIUATYIAAVDIAINSY naendumaluladng
wngiAesangne mandaamssluszdugaainnssy Wemddanman

A58 LATAINIINIBNALULAETINN



512 323
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General biology of freshwater and marine algae, classification,
morphology and physiology of algae, role of algae in ecosystem, algal
products and their economic importance of algae including algal
culture technology, algal production at commercial scale, algal

biofuel and algae in biotechnology.

U URAN13INeEmse 1(0-3-0)
(Phycology Laboratory)
UIAUNDY : * 512 322 TNEeaInIe
* gralssunsauiule
UfTRmsiiaenadosiuionlusedn 512 322 Ineramse
finsfnwiuenaniud
Laboratory work related to the contents in 512 322 Phycology.
Field trips required.

walulaglelindva Ny 3(3-0-6)

(Plant OMICS Technology)
dsAuneY : 513 341 Fuedl 1
naNN1IHaZITNITIAIERIluLiivsrewmalulagdlulind  n1uaasy
Infind TUsiiledind wunvelading wazieidluiind nasldmaluladledind
dieAnwdlunfinluviunvesnsasuulasaningfiennielan
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.

A1REQNAINNY 3(3-0-6)
(Secondary Metabolites from Plant)
TIAUNRU : 513 341 TLAdl 1
anufidesfuisafuarsisgdaniy a1suseneviilude wails
uows Uiy danases weiuesa wazlnalalen waluladlunisAnnses
n1saftn nsviliiudand waznsnananspendluiiv suideluiagiuues
N5UsEYNALINaNISINEAT Mg waglasuins
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.
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Heyynen 3(3-0-6)
(Histology)
Fpaduten : 512 101 Fdnevily 1
512 102 Tinegvild 2
* 512 332 YUAn1sleyvInen
* mm’%auw%amﬁ’ulﬁ
Iﬂsaasmu,a ?lll‘UWUENL‘uE]LEJE]UN’J L‘LlE]LEJE)LﬂEJ’J‘W‘u ﬂsw@ﬂaauu,au
AR mmaamLa msaﬁwmmaam L‘L!E]LEJE]LL@ 2787 mmaaq L‘LJ’PJLEJE]
ﬂmmua LuaLﬂanua"ﬁfl Iﬂiﬂa’ﬁ"NLLau‘WuﬂVI‘UENLuaLEJE]‘UEN'ﬁuUUE]’JEJ’J;Lu
ﬂm?ﬂﬂi%@ﬂﬂﬁﬁﬁﬂ%ﬂﬁjﬂ
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.

UfuRANsleyvInen 1(0-3-0)
(Histology Laboratory)
UIAUNDY : ¥ 512 331 Ly Inen
* pralsgunsaunule
UftRmsiiaenadosiuitonluseden 512 331 eyaine

Laboratory work related to the contents in 512 331 Histology.

A35IMNVERT 3(3-0-6)
(Animal Physiology)
Jpadunew : 512 102 Frineiialy 2
* 512 334 YJURNTA3TINeeinT
* 513 341 el 1
* pralsguniouiule
LLmﬂ@Luamumﬂaiswm%ﬂam nalnn1syineulay ¢NITAIUAL
suaqmaaﬂmmuaua WaaUILANN @I5INYIVBITTUUUTLAN SEUU
Inaiguden seuunmela STUUNILANEIMITHALTINGINUAIERS NS
AIUANENNNTBITINNY SruuTudneuasseuusaulvie
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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UuRN19e35INe1vesdn 1(0-3-0)
(Animal Physiology Laboratory)
AdsAuneu : * 512 333 @3TIeveddn
* gralssunsauiule
UfTRmsiaenadosiuiionilusein 512 333 a3inevesdnd
Laboratory work related to the contents in 512 333 Animal
Physiology.

dninnaag 2(2-0-4)
(Laboratory Animals)
Agdadunion : 512 101 Fimewily 1
512 102 FAngwhld 2

wszsiydada fiflenumaineimans Ussinnuagiuddniqlily
7osUfUAnns n1squanaznisinnisdad 38nnseneg Aldlunisiunas
muAudnd n1slien nsifumediaden Mseeaay nisidndailag
Lainsunuuaznsitanseinde

finsfnwiuenaniud

Animal for scientific purposes act. Types and breeds of animals
used in laboratories. Care and management of animals. Techniques
for handling and restraint, medication, blood sampling, anaesthesia,
humane and destruction of carcasses.

Field trips required.

A9 INBININITUNNE 2(2-0-4)
(Medical Entomology)
Ardaduniew : 512 102 FAnghly 2

* 512 342 URUANISAYINGMINITUNNE

* 1aiseuniauiule

o & Y A

FisyiRuavauiidovesiuatiasdnivdeniaudAgninisunme

wudnfndefidunivzaedse Meitadosidn nMafusiusunazdn

M0819 TNIAIVANNNTIINEYT  wagnaeadl waznslagiidayavnidi
Bionomics of insects and arthropods of medical importance.

An emphasis on arthropods as vectors of diseases. Identification,

collection and preservation of specimens. Biological and chemical

control, ethonology control measures.
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512 342  UUANSAINeIMINITUNTE 1(0-3-0)
(Medical Entomology Laboratory)
taAuneu : * 512 341 ARINEMNNITLING
* 9ralseunseuiule
UftRnsfiaenedastuionlusngin 512 301 Aginema
nswnng
fins@nwuenaniu

Laboratory work related to the contents in 512 341 Medical
Entomology

Field trips required.

512 343 UsdnInen 3(3-0-6)
(Parasitology)
Fgndadunen : 512 101 Fnewild 1
512 102 F3inewialy 2
* 512 344 YQUANSUSERINGN
* gralssunsauiule
AMNdNTUSURIUsAnLalaad dugiuingmasn1sTiunUssa
IINY1 NTUNINTELUALININTVIRVINIINGIaEUBUNIT T8UI0
Inemazn1sinlfiAalsa n1sdtedelsrduinainUsanvesaunazdnd
LFTEFNT
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.

512 344  Uf{uRNsUTERINEN 1(0-3-0)
(Parasitology Laboratory)
UIAUNDY : * 512 343 UsAnInen
* gralspunsauiule
UftRnmsfiaenadosiuilonluseien 512 343 Usaninen
fins@nuuenaanu
Laboratory work related to the contents in 512 343
Parasitology.
Field trips required.
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WUFAAASVDINY 3(3-0-6)
(Plant Genetics)
wdsdunau : 512 201 Wugaans

Tassadmwesdluniiv Msinseilassadrawasninfivesiluy A

o

AULUTNIITUENTTRAEITAIUINITHY SEUUNTHANRUSHAaETUGNTTUYDY

=

nsimuame nalulagivenisAnwiuasUsulsanugnssuiiy

Structure of plant genome. Structural and functional analysis of
genome. Plant genetic variations and evolution. Breeding system and
genetic of sex-determination. Technologies for plant genetic study

and improvement.

\nTeanefduanaznsUsEYnd 2(2-0-4)
(DNA Markers and Applications)
FwdeRunien : 512 201 Wugans

uuvesiivuazdng vinnsvenaiomunefidue wadeugiuild
Tunslnseiedemunefidue wismunefdueiliisleuslnedunas
THufAsegnlslndiuesisaduiugi nvssgndldindeanunefibuie
PFUNITWINNS N15NAT MSFNEIITRNINTG waznsTademunefidu
LVNUAINeans

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.

anyirAnendasdu 3(3-0-6)
(Fundamental Molecular Biology)
wndsfuneu © 512 201 WugAans

512 202 YfuRn1swugeans

*512 364 UftRnsendinedowu

*9asunseuiula

vanmsveslassaauazminivesiidue e1dldue warlusiu

wunIanenuveteniinewaznalnniskanseanvesdululusaslenuas
gA13lon NITAIUANLATNITIATIZVINITUAAIBENTBIEUY NMSNaeug uag
nsPeuLguAaue nMsuiiulndvesasiugnssuluszavlananas
Twwinsseaulaiana walulagaiylniniendiineuwasiugiainssy
FransaumekaziIsemans
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Principles of structures and functions of DNA, RNA and protein.
Central dogma of molecular biology, gene expression in prokaryotes
and eukaryotes, gene regulation and analysis. Mutation and DNA
repair.  Genetic recombination at molecular level and molecular
evolution. New technologies in molecular biology and genetic
engineering, bioinformatics and bioethics.

UftRnsandainendesdu 1(0-3-0)
(Fundamental Molecular Biology Laboratory)
wndsfuneu © 512 201 Wugmans
512 202 UfTAmMsitugmans
* 512 363 aay¥Ing e
* 9ralseunseuiule
UftRmsiaenadoatuiiiovlumein 512 363 endrinsudesiu
Laboratory work related to the contents in 512 363
Fundamental Molecular Biology.

WONBAEASTNUATEGND 3(3-0-6)
(Economic Botany)
Awdefiuneu : 512 315 auUnsuIsUY

Usedd fududn dnuaigmangnumans nisnszaneiusuaznnsly
Uselowivosfividusmsuazen fivgaavinssuuasfiviasugialuyssime
Ineuaziunou Avvesiuvesineffiuuilduiinnud fydaasusialy
UNAR

finsfnwiuenaniud

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

on economic aspects.

Field trips required.

TsAny 3(3-0-6)
(Plant Pathology)
dsdunau : * 512 414 YdRnslsadiy
518 201 ga¥ing iy
* 9ralseunseuiule

annpveslsafiv Snvaurvesiviidulse nsszyviingadndelsaly
flansinidonazninislsn nsundnszanevente qatnnelsauasilade
duwnndeuiiieadesiunmaiialsa Tsnfivididy ﬂalﬂmsaasamawasnw
falsA miwmimﬂmqunmwmmaaaa%wmimiuwwamu $279n13
Jasiuuazaiuny
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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.

UfuAnIslsae 1(0-3-0)
(Plant Pathology Laboratory)
TIAUNDU : * 512 413 Tsai
* gralssuniauiule
UftRnsfiaenadasiuidevluseiv 512 413 lsadiy
Laboratory work related to the contents in 512 413 Plant
Pathology

nmswziRsaiedouazvadiny 2(2-0-4)
(Plant Tissue and Cell Culture)
0sAUneu : 512 313 @3TINIVOINY
*512 416 UFTRNIMszAsaiodouarisadity
* gralssuniouiule
wEnnsuaEIsnsnsRsaieonneoavsneg vasiivlunase
neaeaNsidgesiuuiy omsduasieiagnsauaNanINLIngoulA
wangau ienseduliidiusingg vesiitlunasanaassdinsisiauivlnuas
Wasuuasluduunadanioe Sezdiusiag
Principles and practices of cultivating tissues from various plant
organs in vitro. Application of plant hormones, artificial media and
appropriate environment control to initiate growth and differentiation

of plant culture to callus or organs.

UftRnmaniamnzidsadaiiouazaadiiy 1(0-3-0)
(Plant Tissue and Cell Culture Laboratory)
Sdauneu : * 512 415 mssidsailaonazivadiiy
* graseunseuiula

UftRmsfiaenadosiuienlusein 512 415 mawsdsaiede
uagigaad

finsAnwuenanui

Laboratory work related to the contents in 512 415 Plant Tissue
and Cell Culture.

Field trips required.
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n1sUTUUTINUS Y 2(2-0-4)
(Plant Breeding)

wndsfunew : 512 201 Wugeans

a wa

* 512 422 UHURNINsUSUUTITUS Y

* 91 58uUnsaunule

v [

N15Us2ENALINaNNIINIIRUGAIAASINBLLAMATNLANYLATYEAY

]

FBnsUesrulunsUsulTaiugivnInNaniLee WINNautINLaEgNNEY

9 Y

mswanmaniug nsiwalulagininunlglunisusudsaiugity
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.

UfjuRn1sn1sUTuUgenugne 1(0-3-0)
(Plant Breeding Laboratory)

Fwdaduneu : * 512 421 nsUTuUTIRugiY

]

* graseunseuiula
UftRnsfiaenndesiudenlusein 512 421 maufudgeiusiie
fins@nwuenaonui
Laboratory work related to the contents in 512 421 Plant

Breeding.
Field trips required.

mma‘uauawaaﬁmiaﬂ'nw,ﬂ?ammn?imfmé’au 2(2-0-4)
(Plant Responses to Environmental Stresses)
TIAUNDUY : 512 313 @3TINGI1VOINTY
*512 424 UFURNIINITNEUAUDIVRINTFADAINATEADIN
Aando
* 9raiFsunsouiule
N13NBUAUBINNEIINe WA dug I TUNYsaANULATEAIN
Hadedanndon gamgd 1 uas MIUESeE araniy fe uazansiidn
Angiiy
Physiological and morphological responses in plants to stresses
caused by environmental factors : temperature, water, light, radiation,

salinity, gases and pesticides.
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UftiRnsnsneusuasvasiitsionueienandawanday  1(0-3-0)
(Plant Responses to Environmental Stresses Laboratory)
Fdafunion : * 512 423 NsReUANBUEIiTReAIIASEAINA I INEBY
* gralssuniauiule

Uﬁﬁamiﬁaamé’aaﬁuLﬂfawﬂui’]Eﬁsm 512 423 NNTNDUAUBIVDINTY
HoALATEANGINEBY

finsfnwiuenaniud

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

Field trips required.

friveuazmaluladndinisiiufervesiveay 2(2-0-4)
(Postharvest Physiology and Technology of Horticultural Crops)
J1dsAunew ;. 512 313 @3TIN1V0INY
* 512 426 UJURNsEITINewasinaluladnainig
Fufeavosfivau
* 913 unsouiule
nsdsuulamsduguineuaresdusenaumaailundnuands
mafiuiien Jeduneusnuazneluiinelhinmsgnydovessdnna uum
yosoosluuiivlunsuasuuvameaisiner msslseuaznisanvoswald
weluladuazuuimalumsuidiiieannsgadovemanuandsnisiiu
A
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.

Ujliamsassineuazmalulagudinisifuiieavesitvanu  1(0-3-0)
(Postharvest Physiology and Technology of
Horticultural Crops Laboratory)
Agndadunew : * 512 425 @35 wavwaluladndinsiuieivesfivany
* 9195guniouiula
UftRnsiaenndestuiilenlusieis 512 425 a3sineuay
weluladndanisifiuiedvesiiva
fins@nwuenaanuil
Laboratory work related to the contents in 512 425 Postharvest
Physiology and Technology of Horticultural Crops.

Field trips required.



512 427

512 428

512 431

512 432
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FoSLUULATNITIIYVDINY 2(2-0-4)
(Hormones and Plant Development)
TIAUNDU : 512 313 @3ITINYIVOINY
* 512 428 UjURn1sgesluunayn1siaseyvesiiy
* gralspunsauiule
ginvesgesluy nsduasizisesiuuluiiv unumuazniinfives
gosluuRDNSISLAUTALAT N VD INY
Type of hormones. Hormones biosynthesis. Roles and function
of hormones on plants growth and development.
UUAN15903luLLaEN1SIRT Y YOI Y 1(0-3-0)
(Hormones and Plant Development Laboratory)
TIAUNDU : * 512 427 g95lUULAZNITRSYUDING
* praspunseuiule
UuRnsiiaenndestuidenilusein 512 427 sesluuuaznis
193 0YVOINTY
Laboratory work related to the contents in 512 427 Hormones

and Plant Development.

Inersiaulivia 3(3-0-6)
(Endocrinology)
0sAuneu : 512 333 @3TINUN03d61]
* 512 432 YfuRn1sinesioulivie
* graseunsounule
dugnineiavassing1vesioulivie audiviaeivesgesiuuiay
nalnnsviay unumesseslauiiidenisvhauvessisnie
Morphology and physiology of endocrine glands. Chemical
properties of hormones and their mechanisms of actions. Roles of
hormones to body functions.

UfuRn1sInesaulivia 1(0-3-0)
(Endocrinology Laboratory)
ITIAUnRU : * 512 431 Inereulivie
* gralspuniauiule
Ufthnsfiaenndesiudenlumein 512 431 Inewenlivie
Laboratory work related to the contents in 512 431
Endocrinology.



512 433

512 434

512 435
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MR Yadan’ 2(2-0-4)
(Animal Cell Culture)
Jytadunon : * 512 430 UfTRnsmamzidsagaddnd
518 201 9aTANY1WIlY
* gralssuniauiule

wEnNswazmedavessIIiAsuYaddns AwandeuvenTadiaes
nstnneluladvesnisinsdsuraddnsluldusslovinisdunisinuns
QUAMNTTURALNITUNNE

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

UftRnsnsmneiRsavaddn 1(0-3-0)
(Animal Cell Culture Laboratory)
Sraduion : * 512 433 MsWsiasuYaddn’

* gralspuniauiule
UfTRnsTiaenedesiudeniluseinsi2 433 mawzdsasaadng
fins@nwuenaanuil
Laboratory work related to the contents in 512 433 Animal Cell

Culture.
Field trips required.

Anednfifssgniasuy 3(3-0-6)
(Mammalogy)
Jpadunen : 512 101 I3y 1
512 102 T2l 2

NFIWUNUITZLAN NITUNINTZINY WOFANTTU WAz 1TUSUMIVDS
dnfidesndeundenn muinden vinvesdniidsgnieunilndanyiug
unummesdniFesgnasunlussuuiing wasnansgnuiiAnnuyed

finsfnunuenaniud

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 required.
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512 437  Un#inen 3(3-0-6)
(Ornithology)
TIAUNBU : 512 203  HLIFAINEN
* 512 438 UuRnsUn#inen
* graseunsounule
FIUUINTT NIFTWUNUIZAN AITINGMATNYANTIUVDIUN UNUMN
yosunluszuuinauaznanssnuiiinanuywd
Evolution, classification, physiology and behavior of birds. Roles

of birds in ecosystem and human impacts on birds.

512 438 Ufuamsindinen 1(0-3-0)
(Ornithology Laboratory)
dsAunew : 512 203 WLIFANEN
* 512 437  Un@inen
* gralssunsauiule
Ufthnsfiaenedesiudenlusmein 512 437 dn@inen
fins@nuuenaanui
Laboratory work related to the contents in 512 437 Ornithology.
Field trips required.

512 439 INYIMNANADU 3(3-0-6)
(Planktonology)
TIAUNBU : 512 203 WA
* 512 440 URURMTIMEUNasinou
* pralsguniounule
sunsisuuazdlring vesnainey Bnsiivinwidiegnuay
nstiusnuuasineu Jadesnan fifinasenisunsnszats madvlauay
nsauiugANNdAveIuNaINnBUAaYINLYa NS
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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512 440 U{URNTINeWAIIRDU 1(0-3-0)
(Planktonology Laboratory)
TIAUNDU : * 512 439 INYINAIAROU
* gralsgunseuiula
Ufhnsfiaenndesiudenlusmein 512 439 Ineunasinon
finsfnwuenannu
Laboratory work related to the contents in 512 439
Planktonology.
Field trips required.

512 441  nalnnsUesnuautasvaslaas 3(3-0-6)
(Host Defense Mechanism)
Agndadunen : 512 101 Fnewidld 1
512 102 F3inewialy 2
* 512 442 YjURmsnalnnisdesiunuiesedlaad

* g1 seunsauiula

(%
v

ANUTIUEIULAENaNN1SYRITEUUN AN uYedm Thidn sz ndunad

[y [y

wazdmilinszandunds nsuszendvannsvessrUUNANAuLNe NI

q

[

TAduLazen
Basic knowledge and principles of immune system of
invertebrates and vertebrates. Application of immune system for

vaccine and drug development.

512 442 Ufuamsnalanistasnunuiasvasiasd 1(0-3-0)
(Host Defense Mechanism Laboratory)
TIAUneU : * 512 441 nalnnisUesiunulesvedlaan
* graseunseuiula

Ufthnsfiaenndesiudenlusmein 512 441 nalnnsdesiu
puLDIvedlaan

finsAnwuenanui

Laboratory work related to the contents in 512 441 Host
Defense Mechanism

Field trips required.



512 443

512 444

512 445
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Faflaifinszgnduvdsiifianuddymaasugia 2(2-0-4)
(Economic Invertebrates)
Fwdadunew : 512 233 dnilifinsegndunad
* 512 444 Fnilsifnszgndundsiifinnudifamansugia
* graseuniouiiule
FaAnewazdinaingwesdnslifinssgndundsidnnuddgmig
wsugiakavnisunnd Jensihlulduasnmsimunsuiasugia
Biology and ecology of economic and medical important
invertebrate. Methods of utilization and economic development.
Uftansdndlifinszgniundsiifiaudfgniaasegia  1(0-3-0)
(Economic Invertebrate Laboratory)
Fdafuniou : * 512 443 dniliifinszgndundandmnudAgmansugio

* graseunsaunula

'
a wva =

UfjiAnsnaenrdesiuilomiusiedv 512 443 dniliifinsezgndu

[ o w a

Maﬂﬁﬁmmmﬂmmﬂmwgﬂ

finsfinwuenaniuil

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

Field trips required.

FAIneNsHUNUG 3(3-0-6)
(Reproductive Biology)
Agntadunew : 512 101 F3inewily 1

512 102 F33mewialy 2

NIMnUALNALAYATIATIIvaITTUVAUTLG sasluuniieitesiuns

Auiugn1sasauasNSARUYAaRAUNUS NTEUIUNITNINESTINGIUBINS
duiiug MIATIRIINeaT MINaNTisy wEannsuaEIsnsANLn

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.
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512 446  WATARIUDYWRUGANEATLATWUSIAINTSUANENT 3(3-0-6)

512 447

512 461

(Techniques in Molecular Genetics and Genetic Engineering)
Agndadunen : 512 102 F3inewily 2
* 512 447 JHURnsweliamusgyiugansuaz
WUTIAINTSUAENT
* gralssuniauiule
Anwieatumedalunismeass  sawdmdnnisuaziinisinidelu
Ionyiugmansuagiugimnssumansadelmiludn malianisusnide
nslaauds wazBesdduiiedlolnd nsnaneiuglunasavaass UfA%en
anlgnefimasauassiiiuvasnlauslagdu wiiisiuvaenlavilawdu
LAENTIATIILUUNAETUUAY N15RT39N9BNyluInen
Study on laboratory techniques including principles and
research methodologies of modern molecular genetics and genetic
engineering in animals. Isolation techniques, cloning and nucleotides
sequencing. In vitro mutagenesis. Polymerase chain reactions.
Northern blot hybridization, Southern blot hybridization and Western

blot analysis. Immunoassays.

UfjuRnsmatiaduayiusAansuaziugIdINssuAans  1(0-3-0)
(Techniques in Molecular Genetics and Genetic Engineering
Laboratory)
wdeRurieu : * 512 446 wadlasueniugmansuaziugImnssumans
* graseunsounule
UftRnsfiaeonedestuiovluseinn 512 446 wedaduoniug
AERS WasiugImNIsueans
Laboratory work related to the contents in 512 446 Techniques
in Molecular Genetics and Genetic Engineering.

WUFANAASVRINYBE 2(2-0-4)
(Human Genetics)
Fwdadunew : 512 201 Wugeans
VANNITHALNALNYBINTTENENOASN YL NINUGNTTUVRINYYE B
Taslulew wagaruinunaluuyed saifamnainifugnssunagnsitdede
lasanslunuywd Buintn wazmalulagmsuiluysulsedlug
Principles and mechanism of human genetic inheritance. Genes,
chromosomes and their abnormalities in human. Genetic diseases
and diagnosis. Human genome project. Gene therapy and genome
editing technology.
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512 462  WugAansvaYas 2(2-0-4)
(Cytogenetics )
wndsfuneu © 512 201 Wugmans
* 512 463 UJURMINUgAansvauead
* gralsuniauiule
laslulzuuaznginssuvadlaslulasluseninnsuusead A
Anundivestaslulen wadadosdulunsinuilasiulasy
Chromosome and behavior of chromosome during cell division.

Chromosome aberration. Basic techniques in chromosome study.

512 463 UfuRn1swugAransvagad 1(0-3-0)
(Cytogenetics Laboratory)
dsfunau : * 512 462 WugAansvetas
* 91asguniauiule
Ufthnsfiaenndesiudenlusmein 512 462 fugmanivensad
Laboratory work related to the contents in 512 462 Cytogenetics.

512 471  H12AINe1v098n7) 3(3-0-6)
(Animal Ecology)
FUsAUNDY ¢ 512 203 HKeINen
Sunsizerserindaifudanndon nodinssu Iamsuagnsgey
ftugesdnd mIoufnduasmstansdn luiud wedasag Tunsdnudes
fins@nuuenaanui
Interaction between animals and their environment. Animal
behavior, evolution and extinction. Conservation and habitat
management. Various techniques in animal study.

Field trips required.

512 472  UNAMEINNLLA 3(3-0-6)
(Marine Ecology)
AndeRuneu : (1) 512 203 Wneinen
vide  (2) 516 270 dnAinendundes
516 271 UjiRnsineineidaundon

Faingvesdningia Yededauindenlunziauazuinuinges
HadenednainefiinadoUssvinsuagyuruvesdaddinnrmeia
dneingmamzaluiuiineuasnsiandou MaUszgndinainemis
VA luNITUTELIAENIT TANTUANTIY

fimsfnwiusnaniui
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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 required.

512 473 dvdAIngrdigneiau 3(3-0-6)
(Mangrove Ecology)
FUIAUNDY : (1) 512 203 HeIng)
vio  (2) 516 270 fring1duinden
516 271 UfRmstnaine1dsndon

Tnssadeea ey Msususvesiisuazdnironsieuwlas
MAATUAZNIENN BUATHIENTEnINTRardnd Anuddguazn1soysny
UnyeLau

fins@nuuenaanui

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

animals. The importance and conservation of mangrove forest.

Field trips required.

512 474  ULIAIMNYIVDINY 3(3-0-6)

(Plant Ecology)
Fwdsfuneu : 512 315 aUNTUITIUNY

dspudio Sunsitervesiiviudsnaden Anuvanuats Nguiias
Tmsimsendauiy inallan1sgudiegn nsAnwidnvuglasiasnes
AaAnag

finsfnuuenaniud

Plant community. Interaction between plants and their
environment. Diversity. Theories and methods in plant community
analysis. Sampling techniques. Study of plant community structure.

Field trips required.



512 481

512 482

512 491
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lulasalaUninaiianiedainen 2(2-0-4)
(Microscopic Techniques in Biology)
Adaduneu : 512 101 Fvinghl 1
512 102 F7AneWnly 2
* 512 482 YR slulasalaUninadansdiine,
* 91asgunsouiiuld
pdnmsuazmadalunaeieuieaiebofivuasdnd anug
Fowlumsinwimendosanssmididnaseu mawieualadifie
nsAnwsIenaesanssAtkuulduas
Principles and techniques in the preparation of plant and

animal tissues. Basic knowledge in electron microscopy. Preparation

of slides for light microscopy.

Ufuanslalasalalnimatianiedainen 2(0-6-0)
(Microscopic Techniques in Biology Laboratory)
FdsAuneu : * 512 481 lulasalaUnwmadlan1stininen
* pralsguniouniule
Ufthnsfiaenndesiuienlusein 512 481 Lilasalelinmada
NTTINGT
Laboratory work related to the contents in 512 481 Microscopic

Technique in Biology.

dunun 1(0-2-1)
(Seminar)
FUsPURBU : 512 313 @35IN81VBINY

W59 512 333 @359N81U09En)

Y a1

Fuuuluwnvenuraulaniedinen Iﬂ&Jﬂ’J’]@JLﬁU%@U%@QﬂWﬂ%GM
NN
Seminar on topics of interest in biology by the consent of

Biology department.
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512 493 1AT991u798 1 1(0-2-1)
(Research Project I)
A0sAUADU : 512 313 A35INY1VOINY
Wso 512 333 @39Ie1v09dnT
WenUaauldy Auadteya NMlBuLAzIIENelATIT NIy
Selection of a research topic. Literature review. Writing and

presentation of a research proposal.

512 494 1AT991U398 2 2(0-4-2)
(Research Project II)
AUsAUNeY : 512 493 1assuiee 1
nmsavelumdenstiiner agldanisuuzihveseiarsdluniaiv
e
Research on the topic in biology under the supervisions of

Biology departmental staffs.

512 495 NSRS 1(liasndn 90 4alua)
(Practical Training)
Goula : TnsanuBusenresninivdiiven
JriTanadu S wie U
msfnUfiRnulussinmslagrnuiureuresniniunding
Practical training in the organization by the consent of the

Biology department.
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