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(Taxonomy and Biodiversity)

01424484 s
(Evolution)

2.3) Fvnawizidon liffesndn 10-18 wuasha

up. 2

4(3-3-8)

4(4-0-8)

3(3-0-6)

TwdsnBsuseinlutsuddvifeivisnanisdiduliierndt 10-18 misein

2.3.4) Lanus¥iaine Tsidsendn 18 wuaefin

01424281%*

01424311

01424331

01424396

01424411

01424451

01424452

*edrUTuuse

nanAwIvien

(Principles of Toxicology)
Finenamamnisy
(Industrial Biology)
wandghnmidosdu
(Introduction to Biophysics)
LONATINITTINEN
(Biological Literature)
NN NETINEN
(Biological Drawing)
nalnuaznsyhavluad
(Mechanical and Function in the Cell)
Assoeadan
(Animal Cell Culture)

3(3-0-6)

3(3-0-6)

3(3-0-6}

1(1-0-2)

3(2-3-6)

4(4-0-8)

3(2-3-6)



01424453

01424456

01424458

01424459

01424473

01424481**

01424482

01424485

01424486

01424452

01424496

01424498

**swirSuuse
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wangrinevensaauasiuana

(Principles of Cell and Molecular Biology)
Frinenveauziie

(Biology of Cancer)

UATFinn

(Forensic Biology)
Fivenseiuiraduaslulanavemaniiuion
(Cell and Molecular Biology of Gastropods)
Tulowm3

{Biometry)

teinendszng

{(Population Ecology)

FIverunaniv

{Pollution Biology)

FrAusieuANMINM SN YATUB LA 1S UEY

uFp. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6}-

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Biological Control Agents in Agriculture and Public Health)

fnemadl

{Chemical Ecology)
walulaBiByueuunssusi
(Biornimetics)
Seoaanzmadaing
{Selected Topics in Biology)
Uwniita

{Special Problem)

3(2-3-6)

3(3-0-6)



01423428

(1423431

01423432

01423443

01423445

01423447

01423451

01423452

01423453

01423454

01423455**

01423459

01423461

01423462

01423464

* sngJuntla vy

**ge3UTud
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Snedmidetna

(Herpetology)

DUYNSIISWYBIEN]

(Animal Taxonomy)
synsuisvsrasinoudnihin
(Taxonomy of Freshwater Zooplankton}
Frinewealumiou

(Biology of Cnidarian)
Fringwaalnsladh

(Biology of the Protozoa)
Fivevomasmuiiie

(Biology of Freshwater Mussel)
nemeulivi

{Endocrinology)

nslgdn innang

(Using of Laboratory Animals)
a“’a"ﬁm'w'l‘;uge'ﬂaaﬁ’mi

(Advanced in Animal Physiology)
weRnIsUvedn]

(Ethology)
a39IME9a9ssULYTEam
{Neurophysiology)
eseulivouaznmsduwug
{(Endocrinology and Reproduction)
Usaningn

(Parasitology)

InumuBUAINAY

(Nematology)
Mepfinumadeudisu

{Comparative Immunology}

uRe, 2

4(3-3-8)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

32-3-6)

3(2-3-6)

3(3-0-6)
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01423481%*  fAivevesdnd 3(3-0-6)

{Animal Ecology)

01423496 Saaawisynadminen 1-3
(Selected Topics in Zoology)
01423498 Ugmiiteny 3
(Special Problems}
3) vaaadvudeonids lLivaunin 6 wiehin
4) Anau hidesndn 120 Halue

mmwmawa«amﬁﬁﬂsza’i'ﬁ'm

aumnsretarss A rlundngmsinemansiudin aindive Uszneumaiat

8 Wan imnuvangsail

lavddui 1-2(01)  vneds IeNIRUNLTY
@UEWUT 3-5 (423)  vaneia WU TIne?
udAud 3-5 (420) vl wpRa3EdRIMen
\audAUR 6 e vl
wavdud 7 e ngadesie 4 luusazuansien il
wBusIEdEaInen
1 wingfle  ngadvvh | Wmedaringn
2 wnefe  ngudundei assgndumal
3 WY nq'uﬁmmghmﬁam
4 vangiy  ngudvidndliiinasgndunds
5 vanefle  nguivaiTinen
6 vanpiia  nauivwsdnine
g wnefe  ngimilnainetasduandey
9 vanedy  nEuITITISY Gaaameyne dunn Jgmiiay uaglassny
urusddainen
1 vl neudeia 9 Tmediven
2 vanely  nauadesliemisinemani

** gedrnuiudse
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3wt ngunenw
Swnefs nguivivaduasviaiulad
7vneie nquabAvnediaine

gl nguiwnriiveing,

9wnele  nguivInside Senameme duuwn Ugymiiaw uazlpsam

o o d = L & o 3 J
Llavanun 8 winene a'mm'a'fluumaznqu

3.1.4 LERWNUNITANY

3.1.4.1 wvueierdrinen

<5 o}
IR 1 a1ansdnenil 1

01417111
01420113
01420117
01424111
01424112
01999111

P =
U7 1 memrsiinundl 2

01403111
01403112
01417112
01420114
01420118
01999021
01175%x

WAARSA |
UfjuRnsWand |
Mandug 1
nanginen

F7inen maufiBnns
AARSUMILELAY
Tasenve/aeuRunes

Jnmuweialsana 1

AnlumnainAneihly nquarsswadlodneuazwaidastan

EXEY

wivialy

UitAnsiaiivialy

wARRGd I

Ufj0RmsHaAnd 1
WaAndiug I
awlvanitsnsieans
fanssuwadnw
Farmfnusame 1 s

)

3(3-0-6)
1(0-3-2)
2(2-0-9)
3(3-0-6)
1(0-3-2)
2(2-0-9)
- -)
3(--)
3 -)
190 -)

4(4-0-8)
1(0-3-2)
3(3-0-6)
1(0-3-2)
2(2-0-9)
3(3-0-6)
1(0-2-1)
- -)
18(- -)

umo. 2

wumishia (vussse-seUfoinms-vudnudienuie)

Twmbeia (18.usse-vUjURns- v dnendaenue)
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Ui 2 mamsfnundl 1 Fnquminein (sa.ussene- v uians-vu.dneidoauas)
01401114  wgnwransily 3(2-3-6)
01403221  nilBunis 4(4-0-8)
01403222  UjUEmsiAlidund 10-3-2)
01423113 &dvenwily 3(2-3-6)
FTI0WRNYIUNA 1 P 3(--)
Frlumnadnfnuily nguanszegiiae A=)
37U . 17(- -)
U7 2 mamsitnunii 2 Iunineiin (su.ussere-suUfiRns- . dnudoaues)
01416311  wanWugmans 3(3-0-6)
01416312 Wugrnanfufsins | 1(0-3-2)
01419211  qa¥7Anewhly 3(3-0-6)
01419214  3a¥vivenftugruninufiintg 1(0-3-2)
01422111  wanaii 3(3-0-6)
01424381  duiAingn 3(3-0-6)
01424382  dtrAvejinnas 1(0-3-2)
v ndanal . 3(- )

s 180 o)
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Uit 3 mamsnenii 1 dIuaunieie (u.usses-suufoRms-vuAnsdenues)
01402311 Fundl | 22:0-0)
01402312  Uijidnistuead | 1(0-3-2)
01424454  nrifuWuguariveniaai 4(3-3-8)
01424455  Tassafrauazmihilvenvad 4(4-0-8)
FlumnainAnyily nduanssmansusisiusznaunts (- -)
TlumnadnAneialy nauassaunsomans 5(- =)
’ 523 d9(- )
Ul 3 mansfnendl 2 Fumiwin (Tu.usee-v0.Ufans-va.Anundsaua)
01402313 &wuall i 3(3-0-6)
01423351 aSvivevesdnd 3(3-0-6)
01423352  d3Tivevesdninmufiinng 1(0-3-2)
01424483  AUNILIBIUUATAUMAINUAIEVINTIN W 4{4-0-8)
01424491  sufeuiFiTougumedine 3(3-0-6)
Jruawizden s -)
79U 20(- -)
Uil 4 mamsdneadi 1 Jwumiein (vuussee-su.ufiims-vu. Anydsauias)
01424484  Fimmnns 3{3-0-6)
01424497  Funun L 1
Fvuawiziden : , 6(- -)
wndemas 3(- -)
33 13(- -)
U 4 mansidnuii 2 Fwaumiein (vu.uTsers-veUjiRns-audnuifiauies)
01424499  lananuniediing 3(0-9-5)
Jnawizidon 6(--)

594 9f --
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3.1.4.2 BAUSITIERI NN

P 1 mamsnenid 1 Frurumiagiin (3u.Us5E9- .U jURM - T AnvideAuLes)
01417111  uAaRdd ! 3(3-0-6)
01420113  Uj{UAnsWEnd | 1(0-3-2)
01420117  WAnddug | 2(2-0-4)
01424111 WAREINEN 3(3-0-6)
01424112  F2dngr meUHuRnas 1(0-3-2)
01999111  aamsuriausuiu 2(2-0-4)
Jerrsauna/Aauiomes (- -)
FJenwrusEme 1 A 3--)
Jrlumnaivianuwhly nquanszvadladnouaswadisstan 3= =)
5 19(- )
B 1 sAnsAned 2 Sruaumiania (va.ussee-vuUfuRnM - Anmdigaules)
01403111 iy 4(4-0-8)
01403112 UiiREmsieiivialy 1(0-3-2)
01417112  wraRad I 3(3-0-6)
01420114  UivRmsand I 1(0-3-2)
01420118  Wandfug I 2(2-0-4)
01999021  mwilneienisdeans 3(3-0-6)
011750 AanTsuwadnu ‘ 1(0-2-1)
FgmeAUsEna 1 A1) T
il 18(--)
T 2 mansfnwi 1 Swaumiaein (u.usssre-vaUjoRnts-vuAnudasnules)
01401114  wenwmnaRsvlY 3(2-3-6)
01403221  \PEBUNTE ' 4(a-0-8)
01403222  UjURNIsiAiiBumId 1{(0-3-2)
01423113  &myivgwhid 3(2-3-6)
Jrrwnalssmea 1 A 3(--)
Folumnerinuily nduanszegiiia 3= z)

9 - =)
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Wi 2 mansfnenii 2 umiefia (0.Us581-suUfuAnM -y AnwAenues)
01423441 dnilifinseandumnas 4(3-3-8)
01416311  wadnwWugeans 3(3-0-6)
01416312  sWugAransufuRnis 1(0-3-2)
01419211  ya¥¥inewhll 3(3-0-6)
01419214 {adrAveiugiumeUfonnis 1(0-3-2)
01422111  vanadi 3(3-0-6)
01424381 dnAingn 3(3-0-6}
01424382 UMM WHIRNMs -3-2
9 - 15(15-12-38)
U 3 manasined 1 Jrusumiasiia (va.ussee-vufians-vu.Arwalsauiad)
01402311  Fuedi| 2(2-0-4)
01402312 UfjURmsTnei | 14(0-3-2)
01424454  nsduiuguastirinenisaiy 4(3-3-8)
01424455  Tanainuazmiivevad 4(4-0-8)
Fwilumnaindnewihly nquanssmansuiadusznaunis 3(--)
Julumnadndnyihly nduanssqunioments e o)
T 19(- -)
Wismansfinmit 2 Swoumioein (vuussorg-snufoRnas-vaAnudsaues)
01402313 Fuadl N | 3(3-0-6)
01423351  aiTivewesdnl 3(3-0-6)
01423352  assvewesdninaUiisinis 1(0-3-2)
01423421 dwilinseqndunds 4(3-3-8)
01423491 Ao Rug e 3(3-0-6)
01424483  eynTuisIuLBTATIMMAIANAIENRTIAW 4(4-0-8)
Tunanizden 3(--)

5 21 -)
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U 4 anAnsRneil 1 Fumiaeia (¥0.U5T918-10.UGUAM-va.Anwdisauies)
01424484  Fannms 3(3-0-6)
01423497  &uuun 1
Feuamziden (- ~)
Jrudeonias 3(- =)
591 14(- -)
M 4 mpnsAinundl 2 duaumiena (vu.usTee-vuUHURMS-vLAnwAIeAuLE)
01423499  Tpsanuvdnding) ) 3(0-9-5)
Tndeniad - =)

W 6(- -}
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3.1.5 A185UII83U

3.1.5.1 Mednidusiainvemangas

.- - v luwdngas
01423113 &mimenialy
- (General Zoology)

01423243

01423251

Fnemeatudnd nannaslunissuuntseinndnd uay
F¥untsuesdnd

Biology of the animals, principles of animal biology,

principles of animal classification and their evolution.

nsiiulasS NN wIRENER

(Collection and Preservation of Zootogical Species)

Seiifenisuniey: 01424111
nsTIUTIasiuivan RS temsiSounisaey wandu

o 1 L' o o & £

FpEM81984 N1TiRnIsAns i udnd nsmiousifissaniiv

‘
w at o @ = <

2884dRd A1sasswnisuazinyindnisiote fedndndluy
#fisimel Fmfvinwanmiegdn Tlifinsegndundauasi
nszgnduunds nmavirlasenssgn wasnisudedrediniion i
msAnenan U

Animal collection and preservation for class study and
reference collection, zoological museum ranagement,
preparation for animal collection, labeling and catalogue of
zoological museum specimens, preservation method for
invertebrates and vertebrates, the preparation of vertebrate

skeletons and moulding methods. Field trip required.

a3sinenvesud

(Human Physioclogy)

Frfifeadaumnnou: 01424111
wihfiazssuumeluiamoseanwd

Systematic functions of the human body.

uf. 2

3(2-3-6)

3(2-3-6)

3(2-3-6)
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01423311 awinamaEasiuisuiiouroinainn 4{3-3-8)
(Chordate Comparative Anatomy)
mswisuifisudniiinisgndundasaznanludulaseaing
wardiaunms wasufisimsfinwmneiniaveinseany
Comparative study of the vertebrate in their structure and

evolution and study the anatomy of rabbit.

01423351  a@3vinenvasdnd 3(3-0-6)
(Animal Physiotogy)
Senidoadeusntou: 01423113
Trssaauaswindveaiiodednd ssuvedir wihitmsvio
YBITTUUAN ©) UAENTIAIVAN NERUTININ UaENI3154na
Structure and function of animal tissues, organ system,
systemic functions and control, bicenergetics and

homeostasis.

01423352 a@3¥ingwasdninpufinms 1(0-3-2)
(Animal Physiology Laboratory)
Jyfideuiomnnou: 01423351 wielSuuwiauiy
UiTEmsTassasauazuiifivssszuueioazing 4
Laboratory for animal structures and their systemic

functions.

01423381*  MSADYINARUINNIERTINGT 3(2-3-6)
(Field Study in Zoology)
mMIuHIENFIEE Fnsdushenedniunuasdnih s
Answiiveyauasnininavedeyn msAnvisaum
Sampling design, sampling methods of terrestriat and
aquatic animals, data analysis and data presentation, field

trip required.

* sy nUniv



01423413

01423414

01423415

01423416

32 ume. 2

lulpsinaiinvnads 3(1-6-5)
(Animal Microtechnigue)
FoiiReadiunnou: 01423113

Fetoumiladevasdn’ viualadonsiemsinm fendas
yanssemi

Preparation of permanent slide from animal tissue of

microscopic study.

Fngwduuile 4(3-3-8)

(Embryology)

JvrfidsaSeaniew: 01423113 u3e 01424111
msairagadduiuuarnmsuans msitgiiulavedliinan

wiauduisouvesdnilinsgniunia nawsyitiauna
Gametogenesis, fertilization, development of zygote and

embryogeny of vertebrates, anomalies.

nendauilevesdnThifinszandunds 3(2-3-6)
(Embryology of Invertebrate)
FvinenIuunaneu: 01423113

msaagasduiug muiaus maiyiulnvedinnaunds

) w1 ar 3] ar o
nuluigourasdnilifinssgndunds

Gametogenesis, fertilization, development of zygote and

embryogeny of invertebrate.

amelinamans 4(2-4-6)
(Microanatomy)
Suideuioumniow: 01423113 wie 01424111
Tassadranazdnsznovvsagad iede wasszuuaimsly
dwitinseandumas
Structure and component of cells, tissue and organ
system in the vertebrate body the ultrastructure and staining

properties.
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01423417  msiiulnrsataddnd 3(3-0-6)
(Animat Celt Growth)
riireaiounrou: 01423113 wie 01424111
nswAsuLamiEuet nsatuaemsAviamelubad n1s
Prigadhnund anmwinden uastadefinadenindiuin
Biochemical changes, growth regulation at molecular
level, cell transformation, reactions neighbouring cells as

well as its surroundings, factors controlling cell growth.

01423418  Ussawmimamans 3(2-3-6)
(Neuroanatormy)
Sefimonieunnow: 01423311
Trsaadruasninfivessuvssam wavedyrzfumuidn
awy
Structure and function of nervous system and specific

sense organs.

01423419 Inennszgn 3(2-3-6)
(Osteology)
SyiReudauinrieu: 01423311
msdgreInsvan dmdszneu lassaiuasduginineund
935 UUIATITN
Development composition, structures and normal

morphology of the skeletal system.

01423421  dnilinsegniunds 4(3-3-8)
{(Vertebrate Zoology}
JniideaSoumneu: 01423113
dugaver nednie a35Imen aynTuism dndineuas
Fumisvesdnifinsegndunds Snsfinyuenaamud
Morphology, anatomy, physiology, taxonomy, ecology and

evolution of the vertebrates. Field trip required.



01423426

01423427

01423428

3q AL, 2

Untines 3(2-3-6)
(Ornithology)
miifoaSeutnriew: 01423113

FnumrlaTeadn uazniifiveseioazudasssuuaaun
#AnTsu e nazivingt nsTwunmundnounsuisu i
nsAnwdBnan IR

Structure and functional characteristics of birds, behavior,

biology and ecology, classification. Field trip required.

Tnendniiduegndou 3(2-3-6)
(Mammalogy)
Jurfideulouniou: 01423113
snuaulaseadne uaswihitvetetorzuiassvuuesdniidssgn
Apux Adiawasianans wgRnsse 327ve wasinaine ms
$ruundafidssgninguunundneynsuisiu fnrsdnwen
a0
Structural and functional characteristics of mammals,
origin and phylogenetic relationship, behavior, bioclogy and

ecology. Classification. Field trip required.

Inendnidesnany 4(3-3-8) -
{Herpetology) :
Jeiideniownnow: 01423113
Fnvaslassaduasmiivasefosurazszvuresdaasi
thamfuunuasinidosnany aeduiudmaiufiauasiiannns
WoRnsse Padngr msdwunsundnaynsudsiu uaznis
ouiny finmsAnmuendanui
Structural and functional characteristics of amphibians
and reptiles. Origin and phylogenetics relationships, behavior,

ecology, systernatics and conservation. Field trip required.



01423431

01423432*

35

aynsyIsudnd
(Animal Taxonomy)
Apriineaiouniay: 01423113

AraniTadoynINISI Anvaireunsuisiuuaznisusiuly
Uszans misiieal@duasnisindulusedualdd sriuiu
BYATHAITMRATUWINIINTIMUNUST AN @reFTauInIsuas
FBmsaireensdinuinis ngmsFendenedarineuard i
NNEYNITHITM

Science of taxonomy, taxonormic characters and
intrapopulational  variation, speciation and taxonomic
descision the species level, taxonomic category and
procedure of classifying, phylogeny and method for
constructing phylogeny, the rule of zoological nomenclature

and taxonornic publication.

uAL. 2

3(3-0-6)

aynsuisuvamalineudaiinia 3(2-3-6)

(Taxonomy of Freshwater Zooplankton)
Iniideaduuiniou: 01423113
fugniine uareynaidsiuvesunasinaudaiinda nssey
wiin mafuwazinmanmiemsFnu i usunssuasiwdh
Tuana mswSoumedafiemsseysiin mawiounmuszney
warmnedodlodonsfiemsineds

Morphology and taxonomy of freshwater zooplankton,
identification, sample preparation for species identification

and molecular study, preparation of the illustration and

preparation of permanent slide for reference collection.

* g nlnlv
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01423441  dndlifinszgndunds 4(3-3-8)
(lnvertebrate Zoology)
- Inipadoumiou: 01423113
dnugudvien meinie a35Inen synTisinay naingwes
- dnilifinszandunda finsAnwenannd
Morphology, anatomy, physiology, taxonomy and ecology
of the invertebrates. Field trip required.
01423443  riveweslumiGou _ 3(2-3-6)
(Biology of Cnidarian)
InfifeaGounndeu: 01423441
nsianurany fegerds dugiuinstuasaisdnernes
TuniSeu dmsfAnwuenani
Classification, habitat, morphology and physiology of

cnidarians. Field trip required.

01423445  Finu1vaalnslngd 3(2-3-6)
~ (Biology of the Protozoa)
IidoaSuumniou: 01423113
Tassadre Wugmansuaseaiuniuaduasinslnd synsuis
mMsifudetnasnszdss dnsfnvuenanil
Strl;l.dures, genetics and organelles of protozoa,
taxonomy, sample collection and cultivation. Field trip
required.
01423847  Fvevemaumuiinia 3(2-3-6)
(Biology of Freshwater Mussel)

]
<

Jufisenssuuinou: 01424111

¢

w -5 o o -t ot - L 4
anwszaly Audavarifauinis dfuguinguasulin
BUNTUIT U MNTUAENITERYaMIT N1TEURUE mMnigiRuln
TN WaENITENINTEY MSIIzaeY n1sidussTpelatn

e P
- w“aunNIuuIYIA Mﬂ'ﬁﬁmﬂ’l‘lmﬂﬁn’m'ﬂ
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General characteristics, origin and evolution, morphology
and function, taxonomy, food and digestion, reproduction,
growth and development, ecology and distribution, culture,

application of freshwater mussels. Field trip required.

01423451  Ivemenlivie 3(3-0-6)
(Endocrinctogy)
Juiikeadsunieu: 01423351 vS 01002241
goshuludng mihiwasarudfoyvessoulive
Anatomy, physiology, chemistry z-md regulation of the

major endocrine gland.

01423452 n13ltdniveass 3(2-3-6)

(Using of Laboratory Animals)
Jeiieaisunnnow: 01423113

msdondainaass Bnsufjiidedniveassanagnias iie
Winanismaaanamndoutiosiign ssssrussadmivgly
dainpana

Choosing of laboratory animals and manipulation of them
in order to obtain exact experimental results, ethics in using

*'of laboratory animals.

01423453  a¥TIverugevesdn 3(3-0-6)
{Advanced Animal Physiology)
JoriidpaFouindou: 01423351 wie 01423352
wihfivesunsssuulaasdonuasnisidelml § meadsiven
Y8adnd '
Function in detail of systems interested in the animal

body and the current published research.
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01423454  wWnAnsTUYRIERT 3(3-0-6)
(Ethology)
- Siifesioumnou: 01423113
Tiawnsvemginssuresdn woinssuvesdnilufinseandu
- wiuardnilnsegndunds v nsleseinginsuvesdng
wstazeiia fnsAnwusnaond
Evolution of animal behavior, behavior of invertebrate
and vertebrate animals including of analysis behavior. Field

trip required.

01423455%*  a3sinevosssuudszam 3(3-0-6)
(Neurophysiology)
Aefideaieuunew: 01423251 wia 01423351
N5 Ieause ludunds Yudszam waduseam way
woRnssua1eq Jafumihvesansuasszuuszamiialy s
nalamsyiaunaznismIvauvetssuwsramily agvinarludng
Functions of the brain, spinal cord, nerves, and sense
~ receptors, and all activities subjected to be brain functions,

mechamisms in human and animal.

01423459  vewienliveuasnisduiug 3(3-0-6)
{(Endocrinology and Reproduction)
JpfinauFounfeu: 01423351 wia 01423352
auduiusssninsssuumsduiugivssuudu q Misades
Tnslawzaguduaulalaniiufdnons Uiuldiduusdlonils
anmnvesdnunsiiinnf uasmstiostuinu
Relationship of reproductive system and other systems,
especially endocrine with emphasis upon characteristics
which altering for economic benefit and causes, prevention

and causes, prevention and treatment of endocrine

abnormalities.

. ** swiyiule
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01423461  UsBwingn 3(2-3-6)
(Parasitology)
. JuiiveaSeusnno: 01423113
Fougiiven nsdnduun SdnsdinvesUsdaiiisadesdu
- wywduavdnidos malln mafiudhviegs
Morphology, identification, life cycle of human and
domestic, animal parasites, techniques for sample

preservation,

01423862  Avgmuauiinay 3(2-3-6)
(Nematology)
Irfiondouniou: 01423113
Faugruined a35ivnen Tuaine wazipginidinves
VuausINAY
Morphology, physiology, ecology and life history of round

worms.

- 01423464  nnpiiAuiuSouiiioy 3(3-0-6)
{Comparative Immunology)
; Iniideaownnou: 01423113

ar

seulndtuasnalnvesszuugiiduiu vilnlelnda 1ladives
-l £ =i al o o 4 1= ar at
Aauwawus wWisuiisussuugliquintude lhifinssgnduvduay
drhiinssgndunds msussgnivesimogiiduiuouliiou
Ontogeny and mechanism of immune system,
phagocytosis, phylogeny of complement, comparison of the
immune in invertebrate and vertebrate, application of

comparative immunology.
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01423481**  finAine1wosdm) 3(2-3-6)

(Animal Ecology)
Iridpafoumdeu: 01423113

wanuasnguvesinainerdnd anuduiusszwitwgingsy
dnifudauanden mevssgnsuuimeiauinis Smsneen
anui

Principle and theory of animal ecology, relationship
between animal behaviors and environment, application of

evolutionary approach. Field trips required.

b
aca v o

01423491  suilpuisidoRuguniednine 3(3-0-6)
(Basic Research Medthods in Zoology)
Suiidesiemnneu: 01423113

o - [J

wanuazssiouiFidevnadning nsdmuatigu nas

MFULVUNITITE MsmaTnguszasdtazauuiigiy n1sifiy
FWTWTBYA MsaFLuEsuaT MSAsIEinasAaY
1Ry nslfaiiidmiuntsive ams@isusisanuaznis
GHLILEER TR

Principles and research methods in zoology,
identification of research problems, formulation of
research objectives and hypotheses, collection of data,
construction of questionnaire, data analysis and

interpretation, application of statistics for research,

report writing and presentation.

01423496 Fanawendnidven 1-3
(Selected Topics in Zoology)
Iitdeaiouandeu: 01423113
Frdeduraulamadnainer adaieavdoululuudaznin

AYSANY

* swdvdivui
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Interesting topics in zoology. Topics are subjected to

change each semester.

01423497  Fuuwn 1
. {Seminar)
msdnaue waveAusewdediuranlameaisdudnaiveg,
ussiuSgans
Presentation and discussion on current interesting topics

in zoology at the bachelor’s degree level.

01423498  {gwiay 3
(Special Problems}
nsAnwIRuATIMNaINITERIine) ssduligenns uas
SouGuadsuiunsm
Study and research in zoology at the bachelor’s degree

tevel and compile into a written report,

- 01423499  lasenumdniinen 3(0-9-5)
{Project in Zoology)
N FyiifeaTouinneu: 01423113
MnsenwAuaiuasiTenndniine twantsneun
a £ = = L) ) a
Awssmissudsadauluieny wasiuaus
Study and doing research in zoology, data analysis

and compiled into a written paper and presentation

01424111  wan@¥iven 3(3-0-6)
{Principles of Biotogy)
rlnanavadsdidin wad uasunueddy Wugmans uay
Fmuns arwmainmatsvesriadalidin lassasreuaswing
vosdmilasiiy Taivomesngingsy
Biomolecules of organisms, cell and metabolism, genetics
’ _ and evolution, species diversity, structure and function of

animals and plants, ecology and behavior.
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01424112 Friven maufuRnis _ ¥0-3-2)
{Laboratory in Biclogy)
JfiresSsunnnow: 01424111 ude Saunouiu

o v

UiRn1snslindesqansemivazdruyssnauveead evy
wad uaznisindoufivesans ules wasndvluddidin
iaiofiwwardnd Ypinsveavaduazmsuvnead nmsduiug ns
15yuasddi®in muvanvanuuesdultin uavilarine

Laboratory for microscope, cell and comments, cell
membrane and transport, enzyme and biocenergetics, plant
tissue and animal tissue, cell cycle and cell division,

reproduction and biodevelopment, species diversity and

ecology.

01424281**  wanNwinen 3(3-0-6)
(Principles of Toxicology)
Jpiseaiouanneu: 01424111
ndnn1sveIntInssaneftvesatsfiviudaiuarnig
wWasuwlamdinmustatsie Iasmaransvesiyive,
HJeduiifinanonisasvaussdarinniufie ssserusse
Fninaans misengrdvesansfivasairaiimung ms
Ussgnan iy ingn
Principles of toxin distribution in animal and toxic
biotransformation. Toxicokinetics. Factors affecting to
toxic response. Animal ethics. Mode of action of toxin

on target organ. Application in Toxicology.

** gnedr iUl



01424311

01424331

01424381
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F1Inggeamnssy 3(3-0-6)
{Industrial Bilology)

au§ wasmadanedineailflunianasdowsgy
nindnm wasarsainangfiunid Avuasdadanvainvaie
gramnssuflegluauauly nsdfnvangidermguastinide
PNNNYABINATIY fimsfinwuenaniuit

Knowledge and techniques in Biclogy for uses in culturing,
processing and products extracted from microorganisms,
plants and animals from several interesting industries. Case

studies from industrial experts and researchers will be

presented. Field trip required.

NandFanmiesdu 3(3-0-6)
{Introduction to Biophysics)
%’1171'61'@\11.‘%814;1'1:1'61:: 01424111 uay 01420112
mslimdnuassndeuiinmiand Wednwuavesunslassads
vavddiTinuavnamanivasnssuaunisludedi®ie
Effects of basic phvsical components on the mechanisms

of biological macromolecules, cells and organisms.

Heinen 3(3-0-6)
(Ecology) _ '
Iniifeadeunnow: 01424111

AU sswindelifinuazdsnndey wuuwsunsinanos
wisew g¥nsvasans Tedudrin nguuaedaiidin durine
Usyring avmdniudseninededidialussuuiinog ngdnssy
Fainennseysng wasiinafiviner fnsfnuenaniud

Relationship between living oreanisms and the
environments, patterns of energy flow, nutrient cycles,
limiting  factor, community, population  ecolosgy,
Interrelationship among organism in ecosystem, behavior,

conservation biology and ecotoxicology. Field trip required.
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01424382 e W{uams 1(0-3-2)

(Ecology Laboratory)
Syriifeadeunineu: 01424381

Uiuamsdmiviinaingr miinswideya nsudara uas
N15ITANE NTIANITIBY waznITUNALBNANITNARDI §
msAnuenanui

Laboratory for ecology, data analysis, interpretation and
discussion, report writing and presentation of the

experimental result. Field trip required.

01424396  BNAITNNTFIVEN 1(1-0-2)
{Biological Literature)
Syriidpaduunaneu: 01424111
nsnsrauaznsLivsElemilenasngTiven

Types of information in biology publication, use of library.

01424411  AWMRAANNETIVG 3(2-3-6)
(Biological Drawing)
wanniskasinuslun1sManmnEinenInateadng uay
népwansimi wadian1midsdngrmans enminauauay
Haa3semsinemansdanm fimsfinumuenanui
Principle and skitl in biological drawing from specimens
and microscope. Scientific media technique for biological

science presentation and research. Field trips required.

01424451  nalnnasmsvihanlusad a(4-0-8)
{(Mechanism and Function in the Cell)
Jefisiaaeunnnew: 01402311 Lax 01424111
Py EERI TS =t
nalniasnisyinuraasusznauniseddidinnsaunauia
AanTsa waznismidunulusiAusznsuvesivad
Mechanisms and function and chemical mediation in

cells.



01424452

01424453

01424454

45

mawBsnsaddn
(Animal Cell Cutture)
vré’ﬂmmazmﬂﬁﬂ‘ummimﬂztﬁvﬂawaa‘é’miﬁﬁﬂﬁw%muuu
neRnuasadyuuulinisin Swindenvensadiass n1s
NIIRAEDUMSRIYUBATEA Nsausuwaalneldanniu wasns
aswadisenTiaudaududs mahumeluladuasmsinisidos
waadnIlUlguselemidunsinunsenamnsiuasnsunmg
Principles and techniques for cultivation of anchorage-
dependent and anchorage-independent animal cells,
environments of cultured cells, determination of cell growth,
cryo-preservation of cells and determination of cell survival
after cold storage, applications of animal cell culture

technology for agricultural, industrial and medical purposes.

A8, 2

3(2-3-6)

vangvineweuvaduaciuang 3(3-0-6)

(Principles of Cell and Molecular Biotogy)
FuiRendeunnou: 01424111
k2 s ﬂl - =
lassafrauasmifivonvadlnsunilonnazgeaslon

drulsznaunaasad wunusdTurazsunsiservougadnu

CANMLINA DU

Structure and function of prokaryotic and eukaryotic cell.
Cellular components, metabolism and the interaction

between cells and their environment.

mMIduiuguasivineimaady 4(3-3-8)

(Reproduction and Developmentat Biology)
Tninsveagaduaznisuvagadiginsiinndunug uwuuende

L4

WA MIRRINMRAINTIN nluasalsingwesad duwug
nalnnsufaudnssuaumaedy nswdsy anmusailowde ms
- Y ' o cloa oo Y v

inedenzA1q v0silitin weluladn erdunisduiuduaznis

L5y
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Cell cycle and cell dision, life cycle of sexual
reproduction, biological , chemical and physiological
development of gametes, reproduction, mechanism of
fertilization, developmental procesﬁes, tissue differentiation,

organogenesis, reproductive and developmental technology.

01424455  Taseedsuavminfivensad 4(4-0-8)
{Cell structure and function)

Tnanafanm Tassadrauazuiiilveseeiuniuad wad
Twsuﬂ%Iamuasgu;ﬁTaﬂ duiieduead Tpinsivad nndsas
nsmuRL Mswauanmeoagad J5nsAnundineveawad
wasaluladtnmveusad

Biomolecules, structure and function of organelles,
prokaryotic and eukaryotic cells, cell membrane, cell cycle,
cell division and control, cell differentiation, methodology of

cell biology and cell biotechnology.

01424456  inenvaamse 3(3-0-6)
(Biology of Cancer)
gfigaadounnne: 01424111
Fnwazvansaduzii minarsanmanadunfiwaduzia
nsdmihwasanimaden nMaaiyrendueadinaund ans
ABvAUDIRITUUIALuRBwadLET ATIvERULAR IR
Characteristics of cancer cells, transformation of normal
cells into cancer cells, inductions of the environment,
growth of the transformed cells, immune response to the

cancer cells, examinations and therapeutic strategies.
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01424458 %y 3(3-0-6)

{Forensic Biology)
JyriieaSousnieu: 01424111

wdnn1530iRINEIMANT NITATIVTDUNLURANFIUAN 9
I6un don arsdavds nasan Wy o uime wasdediFialuumnani
nsldraufamaslununniidinermans waliansasisiga
endnuaiyana maiausuazafumehuitodineriiede:
furuiiiinenmansuasnsdifing

Principle of forensic science. Examination of evidences such .
as blood, excretion, bones, tooth, plants, insects, and
freshwater organisms. Computational forensics, personal
identification technique, presentation and discussion on related

topics and case studies.

01424459  Finensziungaduarluianavemast i 3(2-3-6)
{Cell and Molecular Biology of Gastropods)
nwaRnndrinewesdninguueadan  dugnivet uwavnas
Suunvesinier Hivervsavaduariuanaiiieaiuiingdin
msduiug maivlanasmsiosy nalamaafioudl stuudszam
wazndmaile  avwilaunmsiddmana  msFeansszduiead
namsdoneed  Tinowewsaduarluanaresnisaadien
rAafusiTan s sUsEgnA NS RaTnTdIe
Biological concepts of Mollusks, morphology and
classification of gastropods, cell and molecular biology of life
cycle, reproduction, growth and development, locomotive
mechanism, nervous and muscular system, molecular
phylogeny, cell signaling, cell culture, cell and molecutar
biology of mucus production, biological products for medicat

and cosmetic applications.



01424473

01424481**

01424482
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Tulowns 3(3-0-6)
(Biometry)
Tyiidaaiounnew: 01422111 uay 01424111

Bsduiedn n1simIMYIEEIng N1MsasunIsNIEINe
19edaliFin nsdiseianduiusuasaunisady NN
nMsveasarMINATIITaYaYaITMAaRIIY ine

Samplings, population calculation, distribution, correlation
analysis, linear regression, experimental planning and data

analysis.

teingserng 3(3-0-6)
(Population Ecology)
Fpidaaieunnon: 01624381
wann1suasvguivosiiveinewssens madalunisiani
wazUszumnnadseyng fuuunendineanslunisduunuas
wilgumtinivewsesns wodeswidetagiiu fimsinm
uenEn
Principle and theory of population ecology, techniques
for population monitoring and estimation, mathematical
model to classify and solve poputation ecolosical problems,

current research topics. Field trip required.

Frmevewafiy 3(3-0-6)
(Pollution Biology)
iseauuLtou: 01424111
Y » o & a S o o
anmvasdanaoniilufiv nanseviunodetasiundly 3
: ]
mMsAneuananun
Environmental pollution and its effects to life, avoiding

and deduction of causes. Field trip requires.

F swiediudse
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01424483 BUNSIHITILALATINNAINNAIIN TN 4(4-0-8)
(Taxonomy and Biodiversity)
Feniigpadounnneu: 01416311 iaiSuunioufu
fisnuuaeIrysEnounuMaINnaIBn1adan nideules
izuuaqns:u"‘:ﬁ'mﬁ’vm'mvlmnua'la‘ijaaa'qaﬁ%'izuu'uaanﬁﬁ'm

o

SuunddiFindnrsfinvisuunafadndlasldndnnisng
Waguwawfesfig winmsrmniulvldgean aummuesnisiia
AUNBINVANITIN NaTRIRINMaINMINEN T A NEe
LuvetuarnsEVIUMSMIIEIYNANITIn Ammatnaten
Fanwdentiiluszvuiing uasaunavenisggidsaiy
NAMNAENNEININ LUINNNTBUTNYAIIUNEIANAIINI
Fanm ninensmedanmiugiguiiiesiiu msiauaznsive
ATIUVAINNAEN TN N

Definition and component of biodiversity; the interrelation
between taxonomy and biodiversity. The information’s used
for classification. Cladistics include parsimony, maximum
likelihood. Cause of biodiversification. Effects of biodiversity
on pattern and process of community. Biodiversity and
ecosystem function. Vatue and causes of biodiversity loss.
Conservative approach to biodiversity, biological resources

and local wisdom. Biodiversity measurement and research.

01424484 g 3(3-0-6)
{Evolution)
Suiissaiouintou: 01416311 wiaSouniauniu

wa o oo o elegm P a
Usriinofiudiauinsvesddiiin Mmilavesszuueaiosuas
lan maiiav3v Maindedidin ngufineduiTaums ndngu
Usznauasfinendiauins aumgnisifindiamuinis Wugeans

Us¥ens gukuumsAndenlnessaueid n1susuiiveddidin

L) a =

wasn1siIRuINIgsunu nswiaddlineiinlnidvazaiy

o

warnna1evesd@alitin nisgaiudueddeditin aedunudise

1
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01424486
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Twuimsuasdanlan uvugu'uammﬂ?{auuUaagUuuuaw
FuiusiTannnsvesiilifin fmsAnwuenaniii

History of biological evolution, origin of the universe and
earth, continental origin, origin of life, theories of evolution
evidences of evolution, causes of evolution, population
genetic, types of natural selection, adaptation and co-
evolution, speciation  and biodiversity,  extinction,
evolutionary tree and tirmeline, pattern of phylogenetic

evolution. Field trip required.

A 2

Hrfusimugunansinunsuazatssgy 3(3-0-6)

(Biological Control Agents in Agriculture and Public Health)
Fuirouiounieu: 01419211
'uﬁm-uaq%’:ﬁ'cuv?m{fmuauﬁ’mgmqn'mnvm'ﬂ.tazaﬁﬁﬁmq*v s
pangns nsWmuIHAR R AuLazInfay n1sUssgnd
nguinouaysadeudodsduiiieades finsAnwuenaniuil
Types of biologicat control agent used for controlling
pests in agricutture and public health, modes of action,
product, development, advantage, application, related law

and regulations. Field trip required.

tmali _ 3(2-3-6)

{Chemical Ecotogy)
JiideaSeuindau: 01424111

Uneelirnuduiussewingis  uasdniiuiit  auduiug
sewiiefen Usdn uasmfe msadwanmediensilastuaies
uasmsadwasialifedinuveduiain

Chemical ecology, plant-herbivore relationship, predator-
parasite-prey relationship, chemical protections and socio-

chemicals for organisms.
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01424492
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slouiBiduRugtumeiaine
(Basic Research Methods in Biology)
IiResdsmnniow: 01426111
winuazssifiouiBn1sidommdriner mshinsen Ygvaiie
fmumiideanide Frusnudeyaiten1sne wumsids Bms
@uaurunIIde MIiieTsiudana was n1sinsalnanTivn
msdmisissienisiuauslunis Ysya waznisiiuily
Tsasivms Snsdnwuenanuil
Research principles and methods in Bioclogy, problem
analysis for research topic identification, data collecting for
research planning, research proposal, data analysis, result
explanation and discussion, report writing, presentation and

preparation for journal publication. Field trip required.

umg, 2

3(3-0-6)

waluladEounuusssuYR 3(3-0-6)

(Biomimetics)
SeipeaSsumnew: 01424111
wnfandmifsrfunssumalannedaBSnsnazinalulad
HUNUUBITNEIR N1TainasiAuIanssuLazn1seaniuulag
DIAVUUIAANIITI NG nsduaTieilaTsaiiaansdauuuy
555UA dmFuatusmuundy Imnsa imsiunlunazen@anw
MAINYATUAZEIMIT Yusus Tanmians wveiifouiuveluas
wud uaz Amaninenssy
Principle concept of bioinspiration and biomimetics,
biomiretics for innovation and design, biomorphic
mineralization, fashion, engineering, nanobioproduct and
biomedicine, agriculture and food, robotics, material science,

human organ-liked sensor technology, and architecture.



01424496

01424497

01424498

01424499
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Gesawemeiaing 1-3
{Selected Topics in Biology)
Iniifeadounnou: 01424111

Bodanizn a1 ividine TussivdSgges Hadedes
wasulluusazaiantsine

Selected topics in biology at the bachelor’s degree level.

Topics are subjected to change in each semester.

Fuan 1
(Seminar)

msiiaus wazedusiwmideiihalonsasdindine
seAudSauqnng

Presentation and discussion on current interesting topics

in biology at the bachelor's degree level.

Uy iiey 3
(Special Problems)

nsAnwrAuaTImeaInndndiinet ssaudigged uas
Seudeaiomtiuseanu

Study and research in hiology at the hachelor’ s degres

level and compile into a written report.

Tassnumedrine 3(0-9-5)
(Project in Biology)
JniidioaFouaniou: 01424111
WinasAnwAuaiinasiden1s@riinenimaniséne 1
Tiepemiasauidsadoulusenu uasitaus
Study and doing research in biology, data analysis,

compiled into a written paper and presentation
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- SWIPING
01424114 Fnerduglunrsunng 3(2-3-6)

(Biology for Medical Science)

3
o alce L3

Finmwnts mnanivesdididin wad sedussnevvBaYaduas

a L

v o o er o
PUIH NTEUMATTULNUDRTY 91U?%LLﬁ3'§3UUﬂ15ﬂqQ1u‘lu3m?

o ar

Fugd 53y veddlitin ndnugaansuazRugmanisedu

LA

Tnana seuugiifuiu

Evolution and classification of living organisms, cell
structure and function, organs and system in higher
vertebrates, development, principles of ger;etics and

molecular genetics, immune system.

01424151  Fivem