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330-600  YAIIILAVIVITIVININFIING 5((4)-3-8)
(Module: Research Methods in Biology)
331-671* GUUUINFIING | 1(0-2-1)
(Seminar in Biology 1)
331-672*% FUUUINWFIINGT 2 1(0-2-1)
(Seminar in Biology 1I)
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(Plant Evolution)
330602 1¥AEINGINUT 3((2)-3-4)
(Advanced Cell Biology)
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(Zoogeography)
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(Plant Geography)
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(Current Topics in Zoology)
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(Advanced Morphology of Vascular Plants)
Waverhgtiundismevesily

(Current Topics in Plant Physiology)
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(Advanced Plant Taxonomy)
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(Current Topics in Plant Taxonomy)
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(Advanced Ecology)
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(Current Topics in Ecology)
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(Molecular Evolution and Applications)
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(Current Topics in Genetics and Cell Biology)
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(Advanced Plant Tissue Culture)
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(Special Problems in Botany)
Hymiieyniadaiinm

(Special Problems in Zoology)
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(Special Problems in Ecology)
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(Special Problems in Genetics)
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331-693  AnenHwuT (U 1.1) 48(0-144-0)
(Thesis)

331-694  INETWUT (VU 2.1) 36(0-108-0)
(Thesis)

331-695  INHWUT (VY 2.2) 48(0-144-0)

(Thesis)
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(Seminar in Biology I)
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(Thesis)
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XXX-XXX a‘]ﬂlaﬂﬂ
33U

”
v

a = a
BHUUN 2 NIANIFADHIN 1

331-695  INeTINUT
Thesis
a A
XXX-XXX IBUADN
PREY

”
A

a = a
FHUN 2 HIAMIANHIN 2

331-671 AUNUINNTIING 2
(Seminar in Biology II)
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330-600 YAIW132VIVITIVNFIINEN 5((4)-3-8)

(Module: Research Methods in Biology)
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Development of concepts and theories in biology; questions in biology; literature review;
techniques in biological research; research planning; statistical analysis; data management; ethics and
responsible conduct of research, use of plants and animals in biological research, authorship and peer review,
collaborative research; research proposal development; scientific writing and research presentations; practice
330-601 FIHIMIVING 3((3)-0-6)

(Plant Evolution)

ATauimsvesiisnguais q amitediion lusle ldduazimsaTolwd nuarlduves
Famsveafislungueing 4 Tannmsiw anuduiutszniniisuaziued

Evolution in various groups of plants; green algae, bryophytes and tracheophytes; evolutionary
trends in various groups of plants; coevolution; relationships between plants and habitats
330602 wadinenvaugs 3((2)-3-4)

(Advanced Cell Biology)

51e3NTeAUnNeY : 330-300 H3alaL HielaenNITUTOLVEIHANGAS

Prerequisite: 330-300 or equivalent or consent of the program

Tassafevessaduazeosuniuad luszauania wﬁ’w‘ﬁuazﬂﬁﬁnﬁufmmaﬂffumuaﬁ
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a3 a 4 4 dy d A dy A Y a oA a rd
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3 Tunuaz Ias Tulaw myefsieiavethigiviiherdumadine dnrluien)fiiams

Ultrastructure of cells and organelles; function and interaction of organelles; regulation of cell

cycle; cell signaling; cell differentiation and cell specialization; cell death; cancel cell; immunology; methods

for cytological analysis by light microscope and electron microscope; fractionation of organelle; cell/ tissue

culture; analysis of genome and chromosome; discussion on current knowledge in cell biology; laboratory study



v a d
330-603 animan3 2((2)-0-4)
(Zoogeography)
J v v Aaw a a
NITUNTNTTYUDITAINTNW AN IIAUINITUAS ULIAINYT Iﬂi\iﬁ%}NéUi’NIaﬂ ﬂﬂ'lﬂsllEani
uennIluazwaiifaiiu enswavesiadoniamenimuaziinmiitinemsnszaeiuidad unasidatonsdo
) = a s
og 14 uTan Fagiicnaasveunz umayns
Distribution of animals according to evolution and ecology; land masse structures; influences of
physical as well as biological factors on animal distributions; animal’ s habitats; as well as biogeography of
islands and oceans
a d
330-604 ngnugimMans 3((2)-3-4)
(Plant Geography)
a [ a s A o A Aw A A v
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9 a wa = A
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Definition and history of plant geography; origin, evolution and distribution of plants relating to
world geography; tectonic movement effects to plant distribution patterns; effects of environmental factors and
human to plant distribution; vegetation communities of the world and Thailand, laboratory study and field trip
330-605 idetfogliumadniinen 2((2)-0-4)
(Current Topics in Zoology)
uatenndarinerludagiu mssiusin msduaue wazmsenlsieniui aaeaau
a y Aav o a @ a @ I o
matianlFluanuitedaiiner msnuwumsnaastlasldanuismdarinenliszgnd 19nu Tandade
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Current topics in zoology; literature review, presentation and discussion on current knowledge
and methodology in zoology; experimental design using the zoology knowledge for interested research problem
330-610 daugrdnendugevesisiinedudas 3((2)-3-4)
(Advanced Morphology of Vascular Plants)
a A ) a I o a A Ao I o A A
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Developmental anatomy and morphogenesis of selected groups of vascular plants; techniques of
scanning and transmission electron microscopies, current research of plant morphology; laboratory study and
mini projects
v Y Y 2 a A
330-621 WideagiiumaaisInenvesny 2((2)-0-4)
(Current Topics in Plant Physiology)
NuATeN s sIneve iy luegiiu n15sau59n msduaue wazmsenlsiendug
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Current topics in plant physiology; literature review, presentation and discussion on current
knowledge and methodology in plant physiology; experimental design using the plant physiology knowledge for

interested research problem

v
v

330-630 agnsuﬁﬁmﬁwuga 3((2)-3-4)
(Advanced Plant Taxonomy)
ﬁlﬂl‘Lﬂﬂﬁélli’)\i‘L]%lﬁlfﬂﬁ"’llﬂxiﬂﬁﬁi}ﬂﬁzﬂ‘uiuVIN@HﬂiN%‘muﬁ“}f %@ﬂﬂlﬂﬂ?ﬂNﬂHﬂﬁN?ﬁ?uﬁ%!La%
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AMAFUIY
Development of philosophy of classification systems of plants; plant taxonomic problems and
solution techniques; taxonomic revision works and current research in plant taxonomy focusing on flowering
plants in peninsular Thailand and Malesian regions; laboratory study and field trip
330-631 ﬁ’ﬁ'aﬂﬂ@ﬁ’ummgnm‘iﬁmﬁm 2((2)-0-4)
(Current Topics in Plant Taxonomy)
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aula
Current research in plant taxonomy; literature review, presentation and discussion on current
knowledge and methodology in plant taxonomy; case study, research planning for interested plant taxonomic
problem
330-641 MsNaFMg 1MV INT 3((2)-3-4)
(Plant Morphogenesis)
oA a @ U ' 1 4
ﬁ’ummmmzmimit.ywwmsumgﬂimmﬂﬂﬁﬁ%’nma Q| ‘lJE]\Wd\I"lf NITUUNLEAR N1TVYTY
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A= v A oa
€] UBDINY ﬁﬂ‘]el'lqluﬂﬂﬂﬂj‘]ﬂﬁﬂ'li
Origin and development of plant form and structure, cell division, cell elongation, cell
differentiation, factors controlling the form of a plant and its various organ, laboratory study
330-650  HRAIMENVUGI 3((3)-0-6)
(Advanced Ecology)
nguuazuuAaneInuinaIne1lszang dndinedany uazindinerszuuing
¥
piiaaiuazemaineniiosdu d35eIneszuuiing msniyduTavealszyng mintuguilszrng
S Aawv o o 1 A Ada Y o Av o o 1 A Aaa o A P
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Theories and concepts in population, community, and ecosystem ecology; basic geography and
climatology; physiological ecology, growth, regulation and demography of populations, species interactions,

and interactions between organisms and their environments



330-651 idetfogiiumaiinainen 2((2)-0-4)

(Current Topics in Ecology)
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Theories and concepts in ecology; current research topics in ecology; literature review,
presentation and discussion on current knowledge and methodology in ecology; experimental design applying
the concepts in ecology to solve interested research problems
330-652 maasumnlasamminadenszdulan 2((2)-0-4)

(Global Environmental Change)
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Anthropogenic impacts on the atmospheric components; evidence of changes in climate in the
past and at present; susceptibility of terrestrial and aquatic ecosystems to global environmental change;
discussion on current knowledge in global environmental change
330-653 HOIMINN VB INGANITN 3((2)-3-4)

(Behavioural Ecology)
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Query and hypothesis in evolutions and adaptation behaviour, hypotheses testing in behavioural
ecology, economic decisions making process of animal behaviour, interactions between predators and preys,
competitions for resources, living in groups, sexual selection, parental care and family conflicts, mating system,
selfish behaviour, devoting behaviour of various animals and communication; laboratory study and field trip
330-654 HOFINYUTIIINUING 3((3)-0-6)

(Evolutionary Ecology)
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Adaptation of organisms to their environments, including their interactions with members of their

own and other species (the biotic environment) as well as the physical environment; principle of natural

selection; the selective pressures imposed by the environment and the evolutionary response; development of



specific features and interactions; predictive and optimization models; the comparative method; and direct
measurement of natural selection
330-655 ngnumansmed 3((2)-3-4)
Coastal Botany
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Distribution patterns, phytosociology, morphological and physiological adaptations of native
plants in various plant communities along the coast in Peninsular Thailand and the Malesian region
identification techniques, current researches in taxonomy, phytogeography and plant ecology of the plant
communities along the coast, focusing in peninsular Thailand and Malaysia, laboratory study and field trip
330-656 msnevaMeIv Mt anzianemsiasuulasamnuaden 3((2)-3-4)
(Marine Algal Responses to Environmental Change)
Se3NTIAUNeU: 330-431 niefiuh nielaenNuAUTO UV IHANGAS
Prerequisites: 330-431 or equivalent or consent of the program
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Responses of marine algae to environmental variability insight into individual, population, and
community levels; resource allocation; morphological plasticity; discussion on current research in marine algal
responses; laboratory study and field trip
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330-661 Fanmsisalaananazmsiszgne 3((2)-3-4)
(Molecular Evolution and Applications)
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Origin of new gene; evolution of gene family; genome evolution; positive selection; molecular
clock; coevolution of parasites and hosts; evolutionary origin of emerging infectious disease; biomimetics;
directed evolution; laboratory study
330-662 ﬁa%’aﬂﬂgﬁ’uwNﬁ’mgmaﬂ%uazwaéﬁwm 2((2)-0-4)
(Current Topics in Genetics and Cell Biology)
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Current research in genetics and cell biology; discussion, presentation and self-study on

knowledge and technique in genetics and cell biology; case study



330-680 ﬂcuumﬁmququymaﬂ% 3((1)-6-2)
(Special Problems in Botany)
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Individual study of interesting botanical problem through literature review and experimental
study with the approval of the advisor
330-681 tayrtiaumadnlInen 3((1)-6-2)
(Special Problems in Zoology)
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Individual study of interesting zoological problem through literature review and experimental
study with the approval of the advisor
330-682 tayrrimamatinaInen 3((1)-6-2)
(Special Problems in Ecology)
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Individual study of interesting ecological problem through literature review and experimental
study with the approval of the advisor
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(Special Problems in Genetics)
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Individual study of interesting genetics problem through literature review and experimental study
with the approval of the advisor
331-671 FUNIMBIINEN 1 1(0-2-1)

(Seminar in Biology I)

Y A

NUNIUITTUNTIY ﬁuﬁuauaxi'311aﬁﬂiwﬁasuaﬂmﬁu%uazﬁuﬁﬁﬂwwﬁﬁnEnmﬁm{ﬁ
Rerteaiudiine

A literature review, presentation, and discussion of the interesting and recent scientific topics in
biology
331-672 @UNMINMITIINEN 2 1(0-2-1)

(Seminar in Biology II)
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Prerequisite: 331-671 or consent of the program
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Presentation and discussion related to dissertation
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331-693 INANUNUD 48(0-144-0)
(Thesis)
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Individual research in biological problems under supervision of the advisory committee
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(Thesis)
= Y Y aw o 9 A Y A a Y o o Y
ﬁﬂ‘l&l1?]uﬂ’.ﬂ?%fﬂuW’J"UE]L?EJ\WINQWNGB’J’WIEH Iﬂﬂﬂﬁ@‘uﬁ uaﬂwmuuxuwmmmmg
AANNIIY
Individual research in biological problems under supervision of the advisory committee
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(Thesis)
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Individual research in biological problems under supervision of the advisory committee
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