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01423591* sz UiINeN NENINeWaZTTIVE 1(1-0-2)

(Research Methods in Integrative Zoology and Biology)
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1) WdndEenGeulusedndeluil ldfesnin 3 whein

01423512  N15IATEUUTISER 3(3-0-6)
(Animal Systematics)

01423541*  AgiNIAAIART AWINY1 WAzaITIMETYIINS 3(3-0-6)
(Integrative Anatomy, Toxicology and Physiology )
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(Cell and Molecular Biology )
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(Animal Evolution)
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(Comparative Malacology)
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(Carcinology)
01423515  IMEIAUDUNEID 3(2-3-6)

(Helminthology)

01423516**  Usanlwslad) 3(2-3-6)
(Parasitic Protozoa)

01423517*  IVine19e9Usanuansinie 3(2-3-6)
(Biology of Ectoparasites)

01423518*  msdmssuulasiniewesdniavfivianduun - 3(3-0-6)

(Systematics and Ecology of Amphibians)

01423521*  Fpnilaans 3(3-0-6)
(Zoogeography)
01423522% AN URINgAN T IRUINTS 3(3-0-6)

(Evolutionary Behavioral Ecology)

* sy ntnlya

* 51e3UiuuT
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(Biogeography)
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01423525%  ning1luang 3(3-0-6)
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ion1sdnnIminennsaeedaiiy
(Integrative Biodiversity Conservation
for Sustainable Resource Management)

01423533* msﬂseﬁLﬁuwm“ﬁ'm’]wwuuﬁtm:j:ﬁmL%ag'immi 3(3-0-6)
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* ey nlalug

“* srgimUiulR
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01423553**  figyuiAll
(Histochemistry)
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(Phytochemical Toxicology)
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(Bioinspired Innovation Design)
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(Thesis)
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3.1.4 A1B5UNYTI8Y

01423511%*

01423512**

TIN5 veedEnd
(Animal Evolution)
AFILUNINALER I TRUINTURe InSlagaLaziungvia bl

NTLANFUNGS harilnseanNdUnas ANUALNUSNIG TIMWINITAN

U Y
1

angusTnyswraIngudadluuaazlngy ITauiniseesdain
Aeados fumansendu

Classification of animal phylum. Evolution of protozoa
and metazoa both invertebrates and vertebrates.
Phylogenetic relationship among the classes in each phylum.

Animal evolution related to other fields.

N1IINTLUVVDIAR
(Animal Systematics)

= W

UsziRuasUsa1n1sAn®IAIUNITINSEUUVRIERT LUIAA

[T
=] s s 4

voaUTduarMsinalTdnannisnatioveanaudnd ounsuistu
Badiay Taunmsseauluanauagifaunnsoinug wiesde
nazgiudeyadunisinszuvresdnd imsAnwiuenanuii
History and philosophy of animal systematics, species
concept, speciation, principle of zoological nomenclature,
numerical taxonomy, molecular evolution and phylogeny.

Tools and database on animal systematics. Field trips

required.

= 5 UTUUR

urD. 2

3(3-0-6)

3(3-0-6)
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A inendalseuieu

(Comparative Malacology)

dugnuive) IVinguazniginalduuseuisuvesssuy
sneraslduyaadant aunsuisu n1sdndnuunniliena
wazaNuduWusITelwladd ITaunnis duaiveiuay 3503
AAAUIY Uﬁﬂ'ﬁmiﬁ”ﬁmmﬁﬂmq%ﬂmaqauaxﬁﬁwm n1s
thiauswazeiusehdefiunaula InnsAnuiuenaniui

Morphology, Comparative of Gross structure, and
microscopic structure of animal in phylum Molllusca.
Taxonomy, molecular systematic and phylogenetic
relationships, and evolution. Ecology Field method in
malacology. Technique in molecular and toxicity.
Presentation and discussion on interesting topics in

Malacology. Field trip required.

A15Tlulal
(Carcinology)
lassasvuazdugruveindanidou aynTul sIuuas
ATUANARUS I IAUINTTaIRTAATEY N1SAUDIMSUAEILUL
gaue1T sruunela ssuunyudsuben syuuduniswaznis
AIUANELAR VBIYDUMAILUT NG SEUUUTTATMULALRIEILSY
AN AN srUvduNug LasWANINSY0R 88U WANTIN N9
nszneuazNINTEeldgimanivesaiandeou
Structure and morphology of crustacean, taxonomy and
phylogeny of crustacean, feeding and digestive system,
respiratory system, circulation system, excretory system and
osmoregulation, nervous system and sensory organs.
Reproductive system and embryonic development. Behavior.

Distribution and biogeography.

* 5939 Ue v
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(1d23515% INYIVUDUNENT
(Helminthology)
NMTUNTATEANY NITAALIANEID NISINIRIUALAUTUNUD
mawuauwaw%ﬁ'ﬁdauywé dnd LaranmuaInae
Distribution, helminth infection, diagnosis and relationship

between helminths and human, animals and environment.

01423516 Usaalnslng
(Parasitic Protozoa)

o

duguinen B3I I0Anstin AnuduiusTeninysanlng
Wndiulgaduay anmwingen n1sseuin nmstesiunayaiunu
finsAnwusnanud

Morphology, biology, life cycle, relationship of parasitic

protozoa to hosts and environment, epidemic, prevention

and control. Field trips required.

01423517 FImevalsdnuonsnenig
(Biology of Ectoparasites)
dugIuIvie F7IMen LazinansTIRUeIUTAAUINT NN
nywdwardnd aAnuduiudseninasdnneuansaneiulead
LazanMIIRaRN N35EUIn NsUsstuuazAIuay
Morphology, biology and life cycle of Ectoparasites on
human and animals, relationship of ectoparasites to hosts

and environment. Epidemic, prevention and control.

g FUiulge

4AD. 2
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N159ATEUULATTMINYIvIdnIdz iU dzAuun

(Systematics and Ecology of Amphibians)

N139ATLUU @18dUWUSYINTTAIUINGG DLaAinelagnis
Lst'ﬂﬁszJL%agﬁmam%mé’miamﬁuﬂ;’laxLﬁum wmAlANIS
Wnsntoyan1e®iluana dugiuine Tneieuasngingsy
nsBenLUUNLINY InsAnwiusnaniud

Systematics, phylogeny and geographic distribution of
amphibians.  Analysis techniques based on molecular,
morphological,  ecological, and behavicral  data.

Experimental design. Field trip required.

dnagiaans

(Zoogeography)

& @ fal @

n1snsyAneMUlransvaIdnIlnsegndunds 5 ngunan
UseiRvUaInN15NTEIBUAETINUINITVBILUUBEIINITNTZY
wan1sllusfanednigdeans wanssudnd waznis
Wasuwasssninawssudnd Uszidnsgimansuasyud
WAEHANTENUIINULYBEHDNITUNINTEANEYDeEN S

Geographical distribution of five main classes of
vertebrates, history of dispersal and evolution of the
distribution pattern, the past in the light of zoogeography,
faunal regions and transitions between regional faunas,
geographical history of man, and human impact to animals

distribution.

* s1g3valvd

* 1evUiuUTe
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UAINY 1IN AN T TUTIRUINTS

(Evolutionary Behavioral Ecology)

VENKAEN U VRANANTIUFRT HAVBINTLUIUNITN
Hannsrenisusuduazmihiiveswginssy naRnssudoa &
N3PENUULNAGDY SnsAnwuenanIui

Principle and theory of animal behavior, outcome of
evolutionary process on behavioral adaptation and function.
Ecological behavior. Experimental design. Field trips

required.

Fiplenans

(Biogeography)

ANMUNUIBUDITINTAIEAT AT UINITVDIEINTINN LN BT DY

Y

o

Aundmansuazasalinet aeAUsEnouNIINIEn N Inase

F4lT30 nsunsnszaevesddliPisnlussuuineLuusieg anu
Qilenaniuagssilingr n1sUszgnaldTagimans dnsfnw
uaﬂamuﬁ‘

Definition of biogeography.  Evolution of organisms
related to geography and geology. Physical elements that
affect living things. Distribution of organisms in different
ecosystems by geography and geology. Application of
biogeography. Field trips required.

* 5e3vnlatual
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JURSASENTENINER LAz Y

(Animal-Plant Interactions)

dunsNIeTenindailaziy MMsTuuNNgy @35Ine N3
duiug waznalnfiuguvesiisuazdnifudiy nalnnisiosiud
999W T ITAUIN13TusEnIndniuasiie aiuseaited
Vivade dnsAnwinipaun

Animal-plant interaction. Classification, physiology,
reproduction and fundamental mechanisms of plants and
herbivores. Defense mechanisms of plant. Animal-plant

coevolution. Discussion on current research topics. Field trip

required.

fnrineluana

(Molecular Ecology)

NTEUUNITNNTIATNEUENAVBIUTEYINTTITUBIA VDS
viafwuardnd naldadduanaiuiluiing UsAlednd uasd
@ saumAluNMTITendnging MsiaseiiazUseynaly
Toyaliiaingiluanalun1usieg adUs1e9a7891uNI9
dnrfiveluanaiiiala

Molecular ecological processes in natural populations of
plant and animal species.  Molecular techniques in
genomics, proteomics and bioinformatics in  ecological
research. Analysis and application of molecular ecology
data in various fields. Discuss interesting topics in molecular

ecology.

* 513l

upo. 2
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01423526% nseanLUUNIINARRILAEMIIATIsideyaduiulindaiiven 3(2-3-6)
(Experimental Design and Data Analysis for Zoologist)
n1TeaALUUNMIAaUITelutesljuRin1suasuidely
aaau  nsiessidoyadsaifanlusunsufiugiuuay
TUswnsURNIEn AU UUIT Ui waz nming
Experimental design on research in laboratory and field.
Data analysis using statistics from basic and specific program

for zoological and ecological research.

01423531% ueadarnzlandAyLATYgRe 3(3-0-6)
(Economic Marine Mollusk)

Fiinen Iginstin uvdsiiogorfouaznisunsnszae nnsld
Usrlemiuazanudidgmaassgialuseaulanuazginim n1s
MzdBaeadadnyaia 33nsiiessiasugandifalion
LAYNITIANIT NI ANYIUTZMALNELAZ NI TUNEUDNAITY
Fnsfitala dn1sfnvuenaniud

Biology, life cycle, habitat, and distribution. Utilization
and economical important value in Global and regional
scale. Culture of economic important marine mollusks.
Ecological economic analysis and management, case study
in Thailand and presentation in related field. Field trips

required.

* 593N Un vl
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nﬁmg%’ﬂﬁm'\wa’1ﬂwmamﬁ?mwﬁwsmmﬂﬁam‘ﬁmmi
ninenseg Ny

(Integrated Biodiversity Conservation for Sustainable Resource
Management)

MANNITEUS NYAUNAINNAIENTTINTWUALNITYTUINTS
WURAANISHLIAINE ﬁuqmam%uazmnﬂﬁiEjuLL‘LJaaaqui']mmﬁ
Wonsdnnsninensetndadiu nseenuuuaide dnsdnw
wenan Ui

Principles on biodiversity conservation. Integration of

ecological, genetic and climate change concepts for sustainable

resource management. Research design. Field trip required.

ﬂ’]‘i‘l.]‘i%LﬁUWN%’JﬂWWWUUﬁL’Mﬁ:’]%ﬂL%Qyiﬂﬂﬂﬁ
(Integrating Bioassessment of Freshwater Ecosystem)
wEnmsUsziugan i dansiinwisssuuiina
Fawazlua laseadravosqueu wasdadedfnaronis
Wasuwasdlassadaguey nisthunasiney ne3lnmeu fiw,
dnflaifinsegndundanidavunlvg) uasdanaldiufudiiann
ﬁﬂ‘v‘t‘%}‘Uﬂ'ﬁﬂ‘iﬂLﬁUﬂmﬂWWﬂaﬁﬁﬂLLazéﬁLLQﬂﬁ@MIUSBUUﬁHﬂLLVI?N
1hia fnsAnviuenaniud
Principles of freshwater bioassessment in lentic and lotic
ecosystems. Community structure and parameters affecting
biological community change. The wuse of plankton,
periphyton, aquatic plants, freshwater macroinvertebrates
and fishes as bioindicators for water quality and
environmental assessment in freshwater ecosystem. Field

trip required.

* sngg il

uAe. 2
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FngiNey

(Crop Pest)

'
s o =

yilnvesdngieidAny uuasdngiy daidngiy lsaiie wae
ity uvdaiuvasdnsiviagnisuninsyans M3sEuIn MV
ANUdsmeiuiivkasnisidadvanvnanudemeaindag i
nsteanumdndngivuuuNauNau

Types of major crop pests, such as insects, animals, plant
pathogens and weeds. The pest sources and distribution,

epidemics virulence and diagnosis of crop pest, integrated

pest management.

MeanIAmans Avinegl warasTIneIysanis
(Integrative Anatomy, Toxicology and Physiology)

N3 naaand Awinetuazassinetlunisviminfves
wad aide oforzwssszuuialauazvasnidon szuuamls
ssuumaduilaans szuudeul$vie ssuunsrgnuasnduiile
nsrUIUNIsaUeday wavnalnnisusuiviogluniiesisa

Anatomy, toxicology and physiology on functions of
cells, tissues and body systems: integumentary, excretory,
endocrine and musculoskeletal systems. Metabolism and

mechanisms on adaptation for homeostasis.

* sy nlm vy

1UAD. 2
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daTInevesdndiinsegnaunds

(Vertebrate Physiology)

YBUNAIVDITNNYUALNILTITINA, @TIUTEAULAA LAY
Tuiana a3sinevondewad, a3sIneveanduiile, a3sive
gpandiiovalasuvasaiden, a353neinisisle, a353nen
Y4la, @3TIMprszuuduiug uaraisinentesiuludniinseen
Funag

Body fluid and homeostasis, cellular and Molecular
physiology, membrane physiology, muscular physiology,
cardiovascular physiology, respiratory physiology, renal
physiology, reproductive physiology, and Defense physiology

in vertebrates.

eneuliviovesd@miinsrgndunamidlidniidesgnaneunuy

(Nonmammalian Vertebrate Endocrinology)

n1sesurelaeasunsmIvANNITINULEITeN1elaedians
7619 9 lunsAnwineeulsve dagn1sdLATIEiLALILILIUD
aduveednans naisuiisuunulalusiarda-neuldaues-
nseun, wnulalUsiada-renldauas-aeunuints, wnulalumi
ania-noulaaues-au wazunulelumania-neulaaules-nauts
e n1siUSeuisuIneneulivievaan1siueInis nnsyae
DINT LUUNUDATUVDIDINNT WAL UBIN1IYE1TINATRILAGLTEY
wazvoamnludniilnsegn fuvdeilallddn Lgﬂagﬂﬁaauu

An Overview of body regulation by bioregulators,
methods in endocrinological study, the synthesis and
metabolism of  bioregulators.  Comparisions  of
hypothalamus-pituitary-thyroid axis, hypothalamus-pituitary-
adrenal axis, hypothalamus-pituitary-liver —axis, and
hypothalamus-pituitary-gonad axis. Comparative

endocrinology of feeding, digestion, metabolism, calcium

and phosphate homeostasis in nonmammalian vertebrates.

= g1e3uUiul
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#35Inevousad
(Cellular Physiology)

N199M32L 08U ULAaLT99IU N1sUasdId I N9
AIUANNITLARIDDNUBIEY mMswudearanouazin a3sineli
vaadowad ndiradiddaviuasfnezay nsdugnUssany
UszamuarseaidoudeUstam-ndnaie warassingndaildndiad
rengasnannielasisne nduniedeunaznduiile

Functional organization of the cell, signal transduction,
regulation of gene expression, transport of solutes and water,
electrophysiology of the cell membrane, electrical excitability
of cell and action potentials, nerve synaptic transmission and
the neuromuscular junction, and cellular physicochemistry

physiology of skeletal, cardiac, and smooth muscle cell.

aunAImeN
(Teratology)
awvauaznalnnisdainetluianadugauesnisiaiyinuni
YDIRIDIU TLUININYNVBIANURAUNARI9DU WENTASTINNUDY
AoaU NTUBINULAZNTINEANURAUNATEIRI80Y
Causes and molecular mechanisms of teratogenicity.
Teratogenic epidemiology. Teratogenic pathophysiology.

Preventive and therapeutic approaches to teratogenicity.

a & A = =
Inedatgalssuney
(Comparative Histology)
=l =l I o a A e
WS suigulaseasne ﬂﬁlﬂ”ﬂ']\ﬂ"ﬁ?'l“ﬂﬁmiﬂlaﬁflﬁ ATITINY LAY

o £

wiieuzaad 1Hewe otz uazszuuT MY vsngudn s
NIEANFUAY

Comparative structures, molecular mechanisms, physiology
and functions of cells, tissues, organs and body systems of

vertebrate classes.

** g3UsuUT

UAo. 2
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Hoyuadl
(Histochemistry)

A ugiusasdugamamadedguedidaduana dmsy
nMsnsaunrUsznaunluwaduasieide wagn1sUseand
wadlanaliguaiidduanaluaniddenndnim

Basic and advanced knowledge on molecular
histochemical techniques for detection of chemical
compositions in cells and tissues. Application of molecular

histochemical techniques in biological research.

R INE Mg NAL
(Phytochemical Toxicology)

A¥INET WeNwAT NITANAAITIINHY NITIATIPRANTANR
iy FeAwinauduivluwuas asngunfend nalnnis
nsduasigiansnaunieiiluiiy nalnvesansadnainwasie
Laag

Toxicology. Phytochemistry. Plant extraction method.
Plant extract analysis. Toxicity calculation method in insects.
Secondary metabolites. Biosynthesis pathways of plant
secondary metabolites. Mechanism of plant extracts in

insects.

# ggIvUTulge
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AwIneludnl 3(3-0-6)

(Animal Toxicology)

wEnwingn nMsnssaeivesasiviudnd nmsdsuudas
V198anmeesEs iy Avinenadmans Jasdediduananis
FulUsAamMUluNY 25581055 MER IR0 ﬂﬂsaaﬂqwémad
asiwrenlvEilmung Awineranstiluana nsuszenanig
ﬁwﬁwaﬂ%uqa

Principle of toxicology. Toxic distribution.
Biotransformation. Toxicokinetic. Factor affect to toxic
response. Animal ethics. Toxic response on target organ.

Molecular toxicology and application in advance toxicology.

nalnansiwludn

(Toxicant Mechanism in Animal)

Anuluiviaszuueiezaeg Tussuusnniedninalnues
wunuoaduluszes | way | vesdidislunisremummuiiufiv
Mnansiiy nalnlunisuanseandsnnuduiivlugsd $in s
ASUNINTENBTDIETRY MsTudieansRvuoswaduaziioLia
AsEUINANTIWUeATUTuATUIREN T Y

Toxicity against xenobiotics of animal body system, phase
| and Il metabolic mechanism in organism against toxic
insults. Mechanism of responses of animals including of
distributions, excretion of cells and tissue, metabolism for

detoxification.

* srg3u el

uAe. 2
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Frinevovaalazliena

(Cell and Molecular Biology)

€

Iassasnalasminivaawas Wugenansluana nisdedeynyin

| 1

sENINUTAT NInevauBeniiAuiu nsauRNigInTvesad
N1SANBTBLIAALAY ANUANRUSTEWINaaI UAN WIIRADL
Structure and function of cell. Molecular genetics. Cell
signaling and communication. Immune response. Regulation
of cell cycle. Cell death. Relationship between cell and

environment.

WenuzSsrauluana

(Molecular Oncology)

A15NBNISNANEANINILAZNITNTEABUDIUYAFUELS 452U
luiana nisnevaussvesszuugiiduiudoiwaduzisa 13
MSIVEBULALID NS SNENLS AT AU TaR NS esesiu
luana

Molecular carcinogenesis, transformation and metastasis
in molecular level, immune response, examinations and
therapeutic strategies for cancer and cancer research

methodologies in molecular level.

IANYITEUY

(Systems Biology)

wnAsiugulugaiverszuy Bnsvesemedainerssuy
m‘nﬁm’m‘nu‘ﬁ@ﬂuaﬁﬁmumﬂmﬂmiwﬂaad ﬂmauﬁﬁﬂﬂiL%auiaa
nuveAIerelunedineg wsedigunuaidunasnisniuny
Tnsaduvuhassnsfivazuuunaing mdemeszuuddou

Basic concepts in systems biology, experimental methods
in  systems biology, data acquisition from high throughput
experimentation, topological properties of biological networks,

metabolic and regulatory networks, static and dynamics.

* sqg3u el
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wallanalAdiTmen
(Technigues in Forensic Biology)
nMsiATeRRB ueluudiivetmans nuaansadidn n1s
nsiaaeundune-uduazgn inadaniuadiasiey i
e watALazA1sRTIEUNNTANEIEINYT Yuningd fig
W VY1 TTIMe Inesneningl WY INELasIASH
N9 ALY N153A5129 UL UULAZA1TUTENBUAINT D45 0Y
aeiiile dfmensrufinmes
Unlal
Forensic DNA analysis. Clinical DNA paternity test,

wazloiues GRINeNAIEnsnIg

analytical chemistry techniques, serology, techniques and
examinations in  forensic  pathology, odontology,
entomology, palynology, microbiology, diatomology,
anthropology and forensic metrics, computational and cyber

forensics, forensic forestry.

wAansTNivewesgaduayliiana
(Techniques in Cell and Molecular Biology)
wannisveunaianldlunisfinwiead Ujisengnlanediue
= =l 2/ o a g =3 a o =
158 NMTATzilsiumemalanaATuUaen wadaninsnes
- =Y b 4 fa @ =) (23
Fa wadanassganssaddianasou Wnalelnuys uialasuiin
NA-uNaaUn T3 wazn1sdoumeasisadlen
Principles of techniques used in cell biology, polymerase
chain reaction, protein analysis using Western blotting, gel
electrophoresis, electron microscopy, flow cytometry, gas

chromatograph-mass spectrometry and fluorescent staining.

* sngdvnlalya
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FrinenniiAuiy
(Immunobiology)

ANUNINELAYANEAYIaINeQlAuAY dnunenIg

L v f

Frivevealauiuvesdniuasiy n1slestuniedugiauiu

L 9
]

vasdniuasianiferdosiuguamuaslsnniigg Ussaunisal

@

25IUNTINAUNTIRE U T INe ilAN Y

Meaning and importance of Immunobiology. Biological
aspects of animal and plant immunities. Animal
immunological defenses in health and diseases. Plant
pathogen interactions and disease resistances Experience

literary research in the immunobiological field.

N1599NLUUUIANSTULTIVUAALANITININ 3(3-0-6)

(Bioinspired Innovation Design)

WUIAA ¥ANNIT NYu I BITUNITaTeassALIRNTINAIN
FIUANNINITINN ussdunalandadidineneg nalulad
N1500NLUULALNNTHAUILIANSSY n1siden n1slY waznis

VI UI9I9ANISUTANTTN NSElAnwILaredUsIeniIseaniuy

'
=l =

winnssuidusestuaalannasddin

Concepts, principles and theories about creativity to
innovation based from biological knowledge. Inspiration
from various living things. Design technology and innovation
development. Selection, use and management of the
innovation. Case studies and discussion of bioinspired

innovation design.

* s1g3vln vl
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01423591** seleudnidunedanineuaziinen 1(1-0-2)
(Research Methods in Zoology and Biology)

NaNUaz I8 UATATANTUNITITENNENTINETLAZTIINGT
Ysng AsTeseid it afuuaiid iy nsdudu
%’mﬁalﬁamimutﬂuﬂﬁ%%’a AsAMUARBE LAz ATlATIEN 1S
WA WlaKa Uazn1TInTalNan1sIve n1suladearasIuiIdy
Tun1suseguuasmsfnunlusasIvnis

Research principles and methods in integrative zoology
and biology, problem analysis for research topic
identification, literature review for research planning,
identifying sample size and techniques for data analysis.

Interpretation and discussion, presentation and preparation

for journal publication.

01423596** Saaamensdninguasiine, 1-3
(Selected Topics in Zoology and Biology)
L'%"mmwwmaﬁm%mLLax?‘ufﬁmmyimms Tuszaudsan
W vdedeavdsunladluluusazniansing
Selected topics in integrative zoology and biology at the
master’s degree level. Topics are subjected to change each

semester.

01423597%* GHEOIY 1
(Seminar)
Asdnauskaza iU e uraulanadniineuay
Fmeysannsluseaiudsyain
Presentation and discussion on current interesting topics
in integrative zoology and biology at the master’s degree

level.

* 51e3UTuUT



&7 URe. 2

01423598** Usymiiiee 1-3
(Special Problems)
N13ANYIAUAIIMNNENITNEMasTIIMEIY TN Tuseeu
Uy waziseussadeudusisanu
Study and research in integrative zoology and biology at
the master's degree level and compilation into a written

report.

01423599** Inedwus 1-36
(Thesis)
WeluszauUSyayln wazissuBsadouduseau
Research at the master’s degree level and compile into

a thesis.

“* 5e3UTul R



38 umo. 2
3.2 39 ANA AMUNLLAZAMLAIYE9919158
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.. Awrlan193¥Inng
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f 4 e el Uagtiu o
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1| wnannses MEmum MUY 01423591 | 01423512
213158 1. A review of Diplommatina species in 01423596 | 01423514
M. (INLIAERTIvIZLA) eastern Thailand with the descriptions of 01423597 | 01423517
ﬁg"madﬂ’iﬂﬁuwﬁmmﬁﬂ, 2545 five new species, 2563 01423598 01423526
M. (nerrmansnmeia) 2. Morphelogy and histology of female 01424596 | 01423591
PNRINTUUWING A, 2547 reproductive tract of the dog-faced water 01424597 | 01423596
Us.a. @1nen) snake Cerberus rynchops (Schneider, 1799), | 01424598 | 01423597
UInendudIaIuAIuNs, 2557 | 2563 01423598
ﬁﬂ“!ﬂﬁl,%ﬂ'wﬂmu 3. An assessment of the net ecosystem 01423599
aunsudsudnilulinszgndu metabolism and respiration of a tropical
Ve coral reef, 2563
2 | weamluanissu AU U 01423562 | 01423523
TOIFNANTIATE 1. Acute oral toxicity of Crocodylus 01423564 | 01423525
M. (npdansuwmnd) siamensis bile in sprague dawley rats, 2563 | 01424581 | 01423577
URINENRBYBULNY, 2531 2. Sub-chronic oral toxicity of Crocodylus 01423596 | 01423576
WA (We5Inenpdin) siamensis bile in sprague dawley rats, 2563 | 01423598 | 01423581
UATINENALNTARG, 2534 3. Antioxidant activity of mixture herbal oil 01423599 | 01423596
Ph.D. (Agricultural Science) from siamese crocodile oil (Crocodylus 01424596 | 01423598
University of Tsukuba, Japan, | siamensis) turmerica (Curcuma longa), black | 01424568 | 01423599
2545 galingale (Kaempferia parviflora) and plai 01424599
mmﬁﬁmmmw (Zingiber cassumunar Roxb), 2563
Iivevaswaduasluana
3 | wnen@nind nunsina U3 01423542 | 01423511
SRANEANSI1D5E 1. The family Denacidae (Bivalvia: 01423545 | 01423513
M. @Inen) Tellincidea) in Thai waters, 2563 01423596 | 01423531
UINeNduNAng, 2544 2. Feeding-regimen of R-glucan to enhance | 01423598 | 01423596
Us.a. (@7inen) innate immunity and disease resistance of 01423599 | 01423598
UATINEaNARE, 2551 nile tilapia, Oreochromis niloticus Linn., 01424582 | 01423599
ﬂ’l‘tl’lﬁt.%tn‘znq; against Aeromonas hydrophila and 01424596
5ﬁlﬂﬂﬂﬂi¥aﬂﬁuw5~1 Flavobacterium columnare, 2562 01424598
01424599
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Structure and morpholeogy of crustacean, taxcnomy and phylogeny of crustacean, feeding and digestive
system, respiratory system, circulation system, excretory system and osmoregulation, nervous system and
sensory organs. Reproductive system and embryonic development. Behavior. Distribution and biogecgraphy.
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based on molecular, morphological, ecological, and behavioral data. Experimental design. Field trip required.
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Definition of bicgeography. Evolution of organisms related to geography and geology. Physical
elements that affect living things. Distribution of organisms in different ecosystems by geography and
geology. Application of biogeography. Field trips required.
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plants and herbivores. Defense mechanisms of plant. Animal-plant coevolution. Discussion on current
research topics. Field trip required.
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technigues in genomics, proteomics and bicinformatics in ecological research. Analysis and application of
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concepts for sustainable resource management. Research design. Field trip required.
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Principles of freshwater bioassessment in lentic and lotic ecosystems. Community structure and
parameters affecting biological community change. The use of plankton, periphyton, aquatic plants,
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Types of major crop pests, such as insects, animals, plant pathogens and weeds. The pest sources
and distribution, epidemics virulence and diagnosis of crop pest, integrated pest management.
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Anatcmy, toxicology and physiology on functions of cells, tissues and body systems: integumentary,

excretory, endocrine and musculoskeletal systems. Metabolism and mechanisms on adaptation for

homeostasis.
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Classification of animal phylum. Evolution of
protozoa and metazoa both invertebrates
and vertebrates. Phylogenetic relationship

among classes in each phylum.
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Classification  of  animal  phylum.

Evolution of protozoa and metazoan:
invertebrates and vertebrates. Phylogenetic
relationship among classes in each phylum.

Animal evolution related to other fields.
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History and philosophy of animal systematics,

species concept, speciation, principle of
zoological nomenclature, numerical
taxonomy,  molecular evolution and

phylogeny. Tools and database on animal

systematics.
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History and philcsophy of animal

systematics, species concept, speciation,

principle  of  zoological nomenclature,

numerical taxonomy, molecular evolution
and phylogeny. Tools and database on

animal systeratics. Field trips required.

8.  219150seu

= = o
MeauBeanuiuTIngluniani 3 4a 3.2

9.  uUWUfLEAININITANBANATURAYOUNINTFIUNANSITBUSRINMANgASEsIBAY (Curriculum Mapping)

eazduamunusngluvnng 4 de 3



164N, 2-2

wuulauvaUTuUTITEIn
SLAUUMNARNEN
NABIENIINGI AEINAEnNS

FIUNLILTR

(wa.U55ene-vu U JURMT-s. Anwidienuies)

1. SWEIv 01423513 3(2-3-6)
Fo3vinelng FavineBaUSouiiiau
“Tjiaa“tl'ln'm"lé'an's']‘lﬂ Comparative Malacology

2. swivniveviudseglunaiainseiuindinfne el

(V) Fvienlundngnsinenmansuvntudin avndndaiineuazriverysanms
() 3w uendsdu

) Ay eniden

() FNUEIMIEWMTUNENERAT v TR Lscssssessoniiss
3. Amiideaieusnou laifl
4. AviidesSuuniouiu laifl
5. Juiidavisedn Fuil 1 \fou wordniou wm.2564
6. AnguizasAlunsWau/UTuUgeseinv

6.1 AndAvaITIBITILATIMANA luATUTUUSS

delianansaysanmsssiaaditugusasszgnadudine ety fuinyzniaujos
msuasnpau Weliaunsaiingis wasiruiildluvssgndlflumsviauideseluls

6.2 naawsTAnTuRUTAn
6.2.1 Whladugnuiven Tiveuasmeimadalisuiisuresssuuiaimalulidmeadan
6.2.2 vinlatayansiinaivet Tawinis msdaduunmsluianauasanuduiusidslnlaiil
6.2.3 Tivinuenisifiufeenirauuiarandfolukon jiRnsiemduituanauazfvine s
6.2.4 AomamaAnemansiumsiiausuaveusiehdeiinaulald
6.2.5 ThUszaunmsaisnmsAnwuenanui slseendldld

7. mmaUTsuiisunisuTulgesedn

P— T— e
SV AY $187391UTUUS daaBundas
o a v a a a W a
01423542 &a3nen 3(2-3-6) | 01423513 A inpududSeuiiioy 3(2-3-6) | LWABusHEIM
2 4 a
Malacology Comparative Malacology ILEZID U
a dAdw a i 1ai a  dw al ' 1 &l
JvReuseuNiney il Avfdeaduuannou  ladd
a Aw a % o 7= a  Aw al @ W 1l
FrsnuTaunsouiy 1yl Fudfeaduunsounu lid
Aedus183T (Course Description) A95UE5183% (Course Description) Uiuuse
ar a a Y v o o - a a a a o a
dugniven sunsuiven laseaiawasutin dugiuinel 31Ineuazniedanali FnasuIe




83U IAL

sedwUTuUg

s o
FanuasunUas

] PN

YD9TLUUTHNENaENLANUFIAYNIINITUANE
uastAsugnatdvAive waedTmuinis dnisfinw

UDNADIUT

Morphology, taxonomy, structure, and
function of body systems medically and
economically important molluscs, ecology

and evolution. Field trips required.
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Morphology, Comparative of  Gross

structure, and microscopic structure of

animal in phylum Molllusca.  Taxonomy,

molecular systematic and  phylogenetic

relationships, and evolution. Ecology Field
method in malacology.and Technique in

molecular and toxicity. Presentation and

discussion on interesting topics in Malacoloey.

Field trip required.
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Geographical distribution of five main
classes of vertebrates, history of dispersal
and evolution of the distribution pattern, the
past in the lisht of zoocgecgraphy, faunal
between

regions and transitions regional

faunas, and geographical history of man.
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Geographical distribution of five main
classes of vertebrates, history of dispersal
and evolution of the distribution pattern, the
past in the light of zoogecegraphy, faunal
regions and transitions between regional
faunas, geographical history of man, and

human impact to animals distribution,
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Evolutionary Behavioral Ecology
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Principle and theory of animal behavior,

relationship  between their behaviors and

environment. Ecological behavior. Experimental

design. Field trips required.
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Principle and theory of animal behavior,
outcome of evolutionary process on behavioral
adaptation and function. Ecological behavior.

Experimental desien. Field trips required.

8. 919138¢H0uU

Teazdaanuusingluvaiad 3 4o 3.2

9. WKUTILAAINITNTEANBANFURATOUNATFIUNANTRBUT I INUENgATEs1831 (Curriculum Mapping)

< < w
‘S'\EJE!BLSEJ@GIT&JWﬂ‘i']ﬂQIUMN'Jﬂ% 4993




.40, 2-2

WUULEUVRUSUUTI T8N
sEAUUMARRNY
NAIYIEAIINGN AZINENANENT

UM

(. UsTEE-r U JURANMT- UL AnwAenues)

1. 9Wddn 01423531 3(3-0-6)
Fadmmulng ueadamziafiddymaaTegha
Fodmnnwnsaingw Economic Marine Mollusk
2. swiniivaufulsseglumnaivissiuindndne i
(v) Fvnenluvdngnsinemansuvtudin aviivdnineuasyinerysanns
() Fvnendefy
(v) Avueniden
() FNUIMTEMITUVANGAT. oo T
3. Ayiidesdeuninou Taidl
4. FwideaFeundouiu 3fl
5. Yuildaisneivn Fuilt 1 \fou woednieu e, 2564
6. IngUszaAlunsRau/UTuUTeTein
6.1 ANudARvasTIBITILAzIANATUN1TUTUUS
wielidonuatslnetiuanuiinseunquidemidonsiuiuguuas dalssyndludenisly
Usglomd msiwsdies
6.2 nadwsmindufuiian
6.2.1 93Uy FIven IinsTin undsilegendouaznisunsnseanels
6.2.2 Wnswvinsldussloviuazamudfgymaasvgivlusziulanuasgiiniala
6.2.3 Uszgndnnuimeiugrunaduleadduiuuas msmeidsmoadaimeia sniauiuwain
muaswgnala
6.2.0 Aoansminermansihumsiiiauauarefunadaihinadlald
6.2.5 huszaunsalanmsdnuuenanudl ifauuAamaasugiald
7. mnalisuiisun1suiulsenedn
UV UAY eUUELRITETTER defauulas
01423545 padaAMziaidRyyAATYEAY 01423531 ueadarmzafid1AymIaAsugia WabusviEIn
3(2-0-6) 3(3-0-6)
Economic Marine Mollusks Economic Marine Mollusk
Fseuiumney  lud JniifeaSounnou  laid
Jdensuunauiy lufl JniideaFeundouu Ll




s187YILAL

EREEL R IVEANTEN

e
Fevasunas

A1a8uU1851873%7 (Course Description)

F33me7 S3nsTin undsitogendy wasnis
IR aRER AR AnuENR AT
Tudszinalvedimsliesziasuganansideilie

kayn1sAannsnsaianewardn1sAnwsuenaniun

Biology, life cycle, habitat, and culture of
economic important marine mollusks of
Thailand, ecological economic analysis and
management, case study and field trips

required.
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Bioloay, cycle,

distribution.  Utilization and  economical

important value in Global and regional scale.
Culture of economic important marine
mollusks. Ecological economic analysis and
management, case study in Thailand and
related field.

presentation in Field trips

required.
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Comparative studies on physiclogy among

vertebrates.
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Body fluid and homeostasis, cellular and
Molecular  physiology, membrane  physiology,
muscular physiclogy, cardiovascular physiology,
respiratory physiology, renal physiology,
reproductive physiology, and Defense physiology in

vertebrates.
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Principle of function regulation vertebrate with
bioregulator. Synthesis, metabolism and mechanism
of action of bioregulators. Organization of
hypothalamus-pituitary gland-endocrine ¢land axes in
vertebrate. Vertebrate adrenal glands and their
comparative aspects. The Endocrinology of gonad
and its comparative aspects. Regulation of feeding,
digestion and metabolism. Regulation of calcium and

phosphate metabolism.
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An overview of body regulation by bioregulators,
methods in endocrinological study, the synthesis and
metabolism  of

bioregulators.  Comparisons  of

hypothalamus-pituitary-thyroid = axis, hypothalamus-

pituitary-adrenal  axis, hypothalamus-pituitary-liver

axis, and  hypothalamus-pituitary-gonad ~ axis.
Comparative endocrinology of feeding, digestion,
metabolism, calcium and phosphate homeostasis in

nonmammalian vertebrates
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Biochemistry and biophysics of conversicns of
energy and chemical substances in animal cell, cell

and cell membrane functions.
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Functional organization of the

transduction, regulation of gene expression,
transport of solutes and water, electrophysiology
of the cell membrane, electrical excitability of
cell and action potentials, nerve synaptic
transmission and the neuromuscular junction,
and cellular physicochemistry physiology of

skeletal, cardiac, and smooth muscle cell
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Principle of teratology, epidemiology,

causes and mechanism of abnormal

structures and organs
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Causes and molecular mechanisms of
teratogenicity. Teratogenic  epidemiology.
teratogenic pathophysiology. Preventive and

therapeutic approaches to teratogenicity.
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Histological techniques involved In

chemical compositions of cells and tissues
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Basic and advanced knowledge on
molecular histochemical techniques for
detection of chemical compositicns in cells
and tissues. Application of molecular
histochemical  techniques in  biological

research.
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Research principles and methods in
zoology, problem analysis for research topic
identification, data collecting for research
identification of

planning, samples and

technigues.  Research  analysis,  result

explanation and discussion, report writing,

presentation.
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Research principles and methods in
integrative zoology and biology, problem
analysis for research topic identification,
literature review for research planning,
identifying sample size and techniques for
data analysis. Interpretation and discussion,
presentation and preparation for journal

publication.
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