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1. HUIAIIVIAY UHY 1 2 5 Wigha
330-500  NANANTIVENINTIING 3((2)-3-4)
(Research Techniques in Biology)
331-571* @UUUINFIING 1 1(0-2-1)
(Seminar in Biology 1)
331-572%  @UUUINFIINGT 2 1(0-2-1)
(Seminar in Biology II)
(rneme * ueu n 1 asngdeuiFounuy liiuwiaena)
2. HANAIV AR UNU P 2 11 weda
330-501  Fgilmani 2((2)-0-4)
(Biogeography)
330502 USwaninemand 2((2)-0-4)
(Philosophy of Science)
330-512  uwaah 3((2)-3-4)
(Aquatic Insects)
330-513 13NN 3((2)-3-4)
(Palynology)
330-520  MIFUATIZHAEUAA 3((2)-3-4)
(Photosynthesis)
330-521  UNAATTINGIVOINY 2((2)-0-4)
(Plant Ecophysiology)
330522 d3sInenvesdailunquaanlames 3((2)-3-4)
(Physiology of Cladocera)
330-523 AU IUINGWALATIING1UDILNA 3((2)-3-4)
(Insect Morphology and Physiology)
330-524 A5 MTIINGWATNYANITY 5((4)-3-8)

(Module: Neurobiology and Behavior)
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330-561

330-571

finAInemuaiszuesdainga
(Physiological Ecology of Marine Animals)
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(Plant-water Relations and Mineral Nutrition)
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(Systematics Biology)

Tu3Te Inld3nn

(Bryology)

mo3 TalWdImen

(Pteridology)
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(Module: Techniques in Plant Taxonomic Revision)
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(Biology of Crustaceans)
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(Techniques in Plankton Identification)
M an Tnvo iy

(Plant Growth and Development)
Hnameudzmss

(Coral Reef Ecology)
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(Module: Advanced Marine Ecology)
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(Mangrove Ecology)

HnAIMea ez

(Marine Algal Ecology)
Hnemelszansvoamas

(Insect Population Ecology)
HnemeunaInaeu

(Plankton Ecology)

Wugmans luanave e

(Plant Molecular Genetics)

EGRGIGEH

(Histochemistry)
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3((2)-3-4)

3((2)-3-4)
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3((2)-3-4)

3((1)-6-2)
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(Plankton Biotechnology)
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330-500 INANANISINENIBIINEN 3((2)-3-4)

(Research Techniques in Biology)
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Development of concepts and theories in biology; biological questions; literature review;
techniques in biological research; research ethics; research planning; data analysis using computer; application
of statistical methodology to design experiments and field surveys; research presentation and publication;
practice
330-501  Fagliman3 2((2)-0-4)

(Biogeography)
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Distribution of living organisms in a spatial and temporal contexts; focusing on pattern of
distribution analysis and interpretation; causes of different patterns of distributions in both plants and animals;
phylogeography as well as the relationships between physical changes and organism evolutionary dynamics;
impacts of human activities on ecology and distribution of organisms
330-502 USyaninenmans 2((2)-0-4)

(Philosophy of Science)
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Development of scientific thinking through the development of human society to the present time;
scientific inquiry as well as scientific process; case study
330-512 uaih 3(2)-3-4)

(Aquatic Insects)

Faiguiner masavuanuazmssuun 6333ne1 ngAnITu tazindinanveamanh
mafuiezsnuanmiesumanh AnsludesfiRnsuazmadu

Morphology, classification and identification, physiology, behavior and ecology of aquatic

insects; collecting and preserving aquatic insects; laboratory study and field trip



330-513 139INeN 3(2)-3-4)

(Palynology)
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Spore and pollen morphology; evolutionary and morphological trends of spore and angiosperm
pollen; studies of pollen and spore morphology in some selected families; applied to pollination ecology and
biology, plant geography, geology, archeology, paleontology, forensic science and medical science, preparation
method through permanent slide for studying with light and scanning microscopes; laboratory study
330-520 MIFAATIZHA A 3((2)-3-4)

(Photosynthesis)

ATLUIUMIHAZNA 1A 9 NNBITBIRUNTZVIUMITTUATIZH A HAaF IING1B

o ¢y v o A = Y =
NITAUATIEVAIYLLE ﬂallﬂﬂ'lﬁ‘]Jﬁ‘]JGl’]"’llfN‘W‘]fG]ﬂﬂ']il,ﬂﬁEJ‘L!LlﬂﬁQﬁﬂ']‘WLL’]ﬂaﬂiJLLﬁ&’ﬂ']iL‘]JﬁEluuﬂﬁﬁ"ll’fN
a a @ @ L4 a wa

ANINHNDINIA W]ﬂ‘IJﬂﬂﬁ’]ﬂﬂﬁﬁ\ﬂﬂi1$1’iﬁjﬁlﬂllﬁ\1 ﬁnyﬂuﬁmﬂammﬁ

Processes and mechanisms of photosynthesis; ecophysiological aspects of photosynthesis;
acclimation to different environments and climate change; photosynthesis measurement techniques; laboratory
study

a A a A
330-521 HOATTINGVOIND 2((2)-0-4)

(Plant Ecophysiology)
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Prerequisite: 330-320 or equivalent or consent of the program
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Interaction between environment, both physical and biological, with plant physiology; plant stress
physiology; acclimation and plasticity of plant physiological processes; link between physiological traits and
ecological phenomena; discussion on current knowledge in plant ecophysiology
330-522 a3sInenvesdnilungunailamres 3((2)-3-4)

(Physiology of Cladocera)
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Digestion; respiration; circulation; excretion and osmotic regulation; growth and molting;
reproduction; locomotion and behavior; nervous system and sense organ; immunity; ecophysiology; cellular and

molecular physiology of cladoceran; laboratory study



330-523 AN aza33INeNveNas 3((2)-3-4)
(Insect Morphology and Physiology)
dauguineimouenuazaielu d35Inevesuuas mianyuFuSouieuveslaseaiiauay
mahauveseuziazszuume 9 veaumasiduduny Anwludealfrianmsuazmnaui
External and internal morphology, physiology of insects; comparative study of structure and
functional of organs and organ systems of various representative insects; laboratory study and field trip
330-524 gadnlszamyidnemazwgAnssn 5((4)-3-8)
(Module: Neurobiology and Behavior)
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Anwludealfiians
Structural and functional organization of nervous system; neurotransmitters and communication
within neural circuit; development of the nervous system; evolution of nervous system and behaviors;
behavioral molecular genetics; hormone and pheromone; sexual behavior; foraging behavior; social behavior
and communication within social community; learning and memory; cognitive behavior; neurobehavior
disorders; experimental design and statistic used neurobehavior; principle and programing for the analysis of
neurobehavior; laboratory study
330-527 fAnaInena3szvesdainza 3((3)-0-6)
(Physiological Ecology of Marine Animals)
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Physiological adaptation of organisms to their habitats, searching for food and foraging, energy
budget, development rate, control of body size, reproduction pattern, adaptation to temperature and salinity and
response to environmental stress
330-529 AnuFTSvenh FuRsIaze 1SNy 3((2)-3-4)
(Plant-water Relations and Mineral Nutrition)
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Water and plant relations, water stress, principle of plant mineral nutrition, nutrient use efficiency

in crop improvement, responses to nutrient deficiencies and plant-microbe symbioses



330-530 MIIATTUUNMFIINEN 3((3)-0-6)
(Systematics Biology)
wanmasanuIANyaiFie aumsvesszuuildlumssaswunnguasiiaia Jvan
uIMenssaszuy szunilFlumssangu adunss dasuazity nsdirnun
Principle of systematics biology; evolutionary of classification; philosophy, systematic,

classification of microbe, animal and plant; case study

330-531  luslelddnen 3((2)-3-4)

(Bryology)
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Morphology, classification, identification, description of selected families; phylogeny, ecology,
geographical distribution; conservations and utilizations of mosses, liverworts and hornworts; laboratory study
and field trip

a da

330-532 mo3laludInen 3((2)-3-4)

(Pteridology)
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Morphology, classification, identification, description of selected families; phylogeny, ecology,
geographical distribution; conservations and utilizations of ferns and fern allies; laboratory study and field trip
330-533 yﬂ%umﬁﬂﬁm%’umiﬂnmummgniu‘iﬁmmmﬁ‘n 5((4)-3-8)

(Module: Techniques in Plant Taxonomic Revision)
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Theories and concepts in plant taxonomy; international code of nomenclature; plant taxonomic
problems; information for identification and taxonomic revision; current knowledge and methodology in plant
taxonomy; plant collecting and herbarium management, photographic and illustration technique, molecular
technique and data analysis; case study; individual study of interesting plant taxonomic problem; field trip
330-534  {uInen 3((2)-3-4)
(Ichthyology)
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Biology of fishes; diversity, evolution, morphology, physiology, ecology, behavior, biogeography
and applied ecology in the sense of fisherie management and aquaculture; laboratory and fieldwork activities
focusing on the ecology and behavior of important local fish species
330-535 3ﬂﬂ1§f’ﬂ5!§vmgn€1’wuu 3((2)-3-4)

(Mammalogy)
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Origin and evolution of mammals; diversity; classification; morphology; physiology; behavior;
ecology; zoogeographical distribution; importance and conservation of mammals; laboratory on mammal
classification and field trip
330-536 FInenvenS T 3((2)-3-4)

(Biology of Crustaceans)
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Morphology, anatomy, physiology, embryology, ecology and taxonomy of crustaceans with
emphasis on the economic importance; field trip
330-537 madialunMsS U HAveNaINNDY 3((1)-6-2)

(Techniques in Plankton Identification)
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Basic knowledge on morphology of plankton, techniques in plankton identification, preparation
of permanent slide for reference collection, preparation and identification of plankton with light and electron
microscope; laboratory study
330-540 ms3AvInve Iy 3((2)-3-4)

(Plant Growth and Development)
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Plant growth regulator and applications, factors controlling plant growth and development, stress
physiology
330-550 HoeInemdzm3ss 3((2)-3-4)

(Coral Reef Ecology)
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Biology of Cnidaria, taxonomy of corals, reproduction, growth, nutrition, energy allocation,
competition, reef forming system; their distribution, relationships between coral reef organisms; nutrient cycling
in reef as well as reef conservation; laboratory study and field trip
330-551 m?mﬁnﬁmmnmm%’uga 5((4)-3-8)

(Module: Advanced Marine Ecology)
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Theories and concepts in marine ecology; physical and biological oceanography; marine
biodiversity and ecosystems; Methods for assessment of population size and dynamics, biodiversity,
productivity, species interactions and energy flow; application of theory to experimental and field survey
practices
330-552 anmInenthmeay 3((3)-0-6)

(Mangrove Ecology)
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Environmental condition of mangrove forests; structure, species composition, distribution of
mangrove flora and fauna; interrelationships among organisms and environment; energy flow, nutrient cycling
with emphasis on detrital food chains; utilization and conservation of mangrove forests; field trips and special
projects
330-553 HnmMInnMrNena 3((2)-3-4)

(Marine Algal Ecology)
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Ecology of marine algae with emphasis on distribution, abundance, and dynamics of marine algal
population and community; the ecological roles of marine algae; methods in marine algal ecology;
anthropogenic and climate change impacts on marine algae; the potential use of marine algae; laboratory study
and field trip
330-554 Hoadneszynsveaunas 3((2)-3-4)

(Insect Population Ecology)
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Interactions within insect populations; insect ecosystem; impacts of environments on insect life
cycle; life table; analysis of survival and mortality rate affecting insect population density and distribution;
analysis of population dynamic; applications to pest control; study of insect molecular genetic; laboratory study
330-556 HAnAINeuNaINnY 3((2)-3-4)

(Plankton Ecology)
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Importance of plankton in aquatic ecosystem; ecology of plankton community and limiting
factors; research techniques; ecological index and application; impacts of plankton production on aquatic
animals and fisheries; plankton culture; laboratory study and field trip

o d =
330-561 Wugmanslaanavoany 3((2)-3-4)

(Plant Molecular Genetics)
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Gene regulation; genetic engineering; DNA mutation; changes in structure and number of

chromosomes; factor and mechanism involving in mutation; roles of mutation in plant evolution and breeding;

case study
330-571 Falounil 3((1)-6-2)
(Histochemistry)
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Methodology for analysis of the chemical components and enzyme activities of cells and tissues
under the microscopy
330-580 malulagFimnvsaunag 3((2)-3-4)
(Insect Biotechnology)
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Identification of beneficial proteins from insects; expression of insect proteins; insect genome
sequencing; insect transcriptome; insect genetic engineering; laboratory study
d
330-581  maluladiimnveananneu 3((2)-3-4)
(Plankton Biotechnology)
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Physiology and biochemistry of plankton, expression of plankton gene; plankton genome

sequencing; laboratory study
330-582 N INGIVOITTUUHIA 3((3)-0-6)

(Ecotoxicology)
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Major classes of contaminants; uptake, biotransformation, detoxification, elimination and
accumulation of contaminants in organisms; effects of contaminants on molecular level, DNA, chromosomes,
cells, tissues, and organs; impacts of the environmental contaminants to the physiology of organisms;
application of biomarkers and phytoremediation

331-571 FUNIMITIINE 1 1(0-2-1)

(Seminar in Biology I)
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Rerteatuiiine
A literature review, presentation, and discussion of the interesting and recent scientific topics in
biology
330-572 FUNUIMIBIINEN 2 1(0-2-1)
(Seminar in Biology IT)
51e3NTIAUNY :330-571 H30AAIINTHHTOLVEIHANGAS
Prerequisite: 330-571 or consent of the program
msiaueuazmseRls eIt Ineinug
Presentation and discussion related to thesis
331-591 Ineninus 36(0-108-0)
(Thesis)
Fawuadiiseluiatesesn1sdudaine Tasmsqua uazlidunsiiveseinsdy
AIVANAIIVY
Individual research in biological problems under supervision of the advisory committee
331-592  InenHwus 20(0-60-0)
(Thesis)
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Individual research in biological problems under supervision of the advisory committee
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1. enanngg m.é"iy%m 152mW, Ph.D. (Biological Sciences), U. of Liverpool, U.K., 2544
2. 59AMANIINGG m.ﬁ&ng’ ﬁ‘%a]ﬂi, Dr. rer. nat. (Botanik), U. of Vienna, Austria, 2540
3. 30IANANIIE AT AW iﬁ&‘l/ll&%]iﬁi!ﬁ, Dr. rer. Nat. (Botany), U. of Bonn, Germany, 2553
4. 504MaAATINIE A7.9UTuS ?ﬂﬁa”ﬁﬁ, 15.0. F1IMe), 1. AWaUATUNS, 2549
5. 399M@AIIN58 A9.958 23RN, 1/5.9. (33INe7), 1. YeULAY, 2550
6. 599MANTIN50 A3.9172550 Uzozna, U5.a. (F1IN01), 1. davaruaIung, 2555
7. 309MEATINTE AT ANNUN 11UW%3, Ph.D. (Plant Physiology), Stockholm U., Sweden, 2557
8. OIMANITINGS A3.ATaEN ﬁiznﬁﬂsﬁms, Ph.D. (Biotechnology) Osaka U., Japan, 2558
é} FEAEANIITE ﬂ’i.ﬂéﬁwm ﬁ"aqmmﬁ, Ph.D. (Marine Biology), Bangor U., UK., 2559
10, femani1nigd as.ngan uA91Ug, Ph.D. (Plant Science), U. of Aberdeen, UK., 2550
11.  599MaA519158 A3. TanA fﬂ”quﬁ, U5.0. F3Ie), W. aavauasuNg, 2557
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12, FBIAITATI0158 AT.A134UY LITHL, 3.0 (A3959N81), Y. AIVAUATUNT, 2558

13. #30Mans519136 A3.8132 113383, Ph.D. (Zoology), U. of Aberdeen, UK., 2545
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16, {eMani1ngd as. 40NN NauUTA Dr. rer. Nat (Botany), U. of Cologne, Germany, 2560
17. §emaniingd as.und vyueriud Us.e. Gane), u. asvaiuaiuni, 2552
18. T S ERLREL] A3.435¥QN 10939y, Ph.D. (Biology), U. of Innsbruck, Austria, 2563
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21. m9.89aA mmw{ Ph.D. (Environmental Science), U. of Technology, Australia, 2564



1enaT 3-5

v ¢ = 4 Y Y ¢ Al ¢ Al [y a
AAANTNIILIBUIISAVHANTAT (PLOs) ﬂﬂq%ﬁ/?ﬁﬂ1iﬁ§lu !!613ﬂﬂq%ﬁ/?ﬁﬂ1§'3ﬂ!!ﬁ$ﬂ1iﬂi$muwa

szaufSayanin

o d Ny
WAAANTNIILIBUI

32AUHANGAS (PLOs)

d Y Y o = k4
naqﬂﬁm‘maum‘nwmmmsﬁﬂug

d a S 4
naqﬂﬁmsﬂizmuwamsmug

d d Y k4
PLO1 UszgnAednndIninianiu
2 a 4‘ 14 aa
BIINEN !Wﬂ!!ﬂﬂﬁyﬂ1ﬂ1ﬁﬁ§§lﬂﬂﬂ’3ﬂﬂ1

Vel HIedn IUINUMUTYNIINAY

18

1. 9N OUMTAOULLY active learning

[ ~ = Jd a [}
2. 9aldtinIsSeudvinaniunisaies mu

= A wva = a v Y A
MsHNPIA AnwyIgaIn Feuiangniany
= A 7
FYKI0UTTAUNMIAAT

o Y a @ a a 4
3. 3a RN IMdNNL A MO TNUS

Y Y v =
4. wouviueldauadl Wous1e91u Lag
v

Wianenthyuizou

v A Y o K =X a A o 1
5. aananssuldinAnyIlnAR AT 1ZiE
a¥19as3d Aus1eInee q lundngas wu

o a a a < A Y v K

MINUMNUTIAAAATIZH I THUNANY

A1z 01501 HAY

1. dsziiivanmsaeuaIINLLY
Y A

VoYU

2. szimuainmsaeuaiain luasy
isow msaevinilar

3. UsziuanmsduaueIu/u
A Yo
nldsuveunulre/sro91u/

Y Y a a 4
ANUNNMINUIINITIUNUD

I
A

A Y d’ A Aav
PLO2 manimmmum%mwawwaau

aUNAGIUVPIMFINEMITIINENA

1. 9AMSITOUNTAOULLY Active learning
2. 91k Seuininaniunisaiasa vy
=2 a ua £ =) Y Yt
mMsAnUPITA Anwigau Geudandniinaw
4' A 7
T etlszaumsaingg
@ Yy a [ a a 4
3. s TSI duuuazInetinug
Y 9 Yy =
4. wouvweldduadl Wousieaw nay

Y
TauonnsuiEeu

1. dsziivanmsaeuAI N
Y A
Vorveu
Y

2. dsziuanmsasuaiainlusuy
iFou/ msaeviinuan
3. sziuanmsd eI/
A Y o
nldsuueunure/sro91u/

) Y Aa A P
ANUAINTINNTNUT

a ' a a 4
4. Y521iun 1n39519INNUNUT

pPLO3 lymalulagarsavmalunis
A Y v a Vv 4
aududeyanazAamunnuinInima

a ke \ Al ﬁ'
wmﬁ‘lmmmamm

1. da s dunin uazanensinug
Y Y 9 =
2. wounuieliaundl Weusieau uay

Y
HuauontsuiEeu

dsgimuainaiunldsy
Y A
PYOUHNIY/3 18U /ANUA1IH T

Inesiwus

PLO4 @oa1suazinauadoyania

a Yy 1 k4 <
'Jﬁﬂf'l1i‘lﬂﬂﬁlﬁgﬂﬂﬂx‘]!m%ﬂi\‘]ﬂizlﬂu

1. da T dunuuaz e inug
Y Y k) =
2. weunu1eldAuAI Weus1991Y LAy
o vy ¥ a
duguentFuizau
3. mdvayuldsnnlseguuazinauenaau

s Tunulseguane

1. dsgiiuainnisoin-aeuilin
Y

war luruieu

2. U52IHUINNITADUAIDINLU Y

Y A

SRR

3. 1sziiuanmsaeuiinlan

4. UsziduanmsduausIu/u

A Yo

nldSvuouviule/s1e91u/

Y Y a a 4
ANUNNMIUUIINVIUNUD

PLO5 HaA399n99nMsNaI5ENUIIUNI
a = w a A
3651015 nazianNSUAAreUAD

aIUIIN

1. 9ANSISOUNITADULUY Active learning
aoaunsnlusiednaie
2. 9ananssuNNNIsenlsie/maaany
a <
Aariuy

) < 1 Aa
3. 91138 U URE NG

v v Y
4. wouvimeldauadl Weusiea1u nag

1sgiiuainnisd giiaaiu
doruan1 9/ Funanganisu

2 lszdiunnmsinaue i
FOU MISABUAIDINUASNISULEA

ANUAALITY




o ¢ oy
AAANTNIILIBU]

32AUHANGAS (PLOs)

¢ R Ay
ﬂﬁiﬂlﬁﬂ1§ﬁﬂum‘ﬁwmu1ﬂ1ﬁﬁﬂu§

¢ a oy
ﬂﬂq°ﬂﬁﬂ1‘§ﬂi%!3~luﬂﬁﬂ1ﬁ!iﬂu§

FJ
TuaueninsuiE ey

PLO6 UHTROMMmMUNUIMHINRTY

o 3| =
msmailuny

1. samsieumsaounniunisiianndu

o 3

ngu nazlfaunusszninayana

@

2. 3ANINIIUNQUATMIBAI18/1TAIN Y

3
AALHU

]

3. el U eI az e Iwus

Ldssiliuannaiuazaiu

v A Yy A4y vo
Fudaveuluwndinnlasy
wounmglungu

2. dsziiuainmsygiaaiu

domnuaag 9/ Funanganssy




