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3(0-9-5)

= = ™ v ] 1 =
- Fyaniziaen laidaenda 15  wiein

T¥iamdenGeuneirlunguivinenmanidinim bitdesndn 9 miwfia s

fhad1ematuil

- ngAYANYIAERITINTR

02738311 weiinssuvasdelifin 3(2-3-6)
(Behaviors of Life) '

02738301*  adamsmzisadoedmiufnesugi 3(2-3-6)
(Tissue Culture Technigues for Economic Crops)

02738342*  nnsHAnwasAnsiduTEleiTnan i 3(3-0-6)

(Production and Utitization of Bioproducts)

02738343*  walulafmsiGouanmiana 3(3-0-6)
(Biorass. Conversion Technology)

02738361  Tvingiluanailoiu 3(3-0-6)
(Introductory Molecular Biology)

02738390% MSLASTNANMUNIDUENTAANE 1(1-0-2)
(Cooperative Education Preparation)

02738431  wdngiimanidad 3(3-0-6)

_ (Principles of Zoogeography)

02738432 FVivevesuani 3(3-0-6)

(Aquatic Insects Biology)
*SunUall

= U unlse
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02738433 I ivenvaal 3(2-3-6)

(Biology of Fish)

02738435  Tvinengumamiseiu 3(3-0-6)
(Introduction to Thermal Biology)

02738441*  wialulafmamsidsasaduasmsyUszgnd 3(3-0-6)
{Cell Cuttivation Technology and Application)

02738451  Faadiussgne 3(3-0-6)
{(Applied Biochemistry)

02738461  watianseelouduluily 3(3-0-6)
(Plant Gene Transfer Technology) .

02738462 "“mmmam%%'amm%aﬂszqnﬁﬁa?ﬁm 3(3-0-6)
{(Applied Biological Science for Life)

02738463* TRINENAIANTNNTTIND _ 3(3-0-6)
(Forensic Biology)

02738473 msUszgnarpuimaiyingmanidinm 3(2-2-5)
(Computer Application in Biological Science)

02738481  aFMe YW 3(3-0-6)
(Community Ecology) -

02738482  szuvansaunAgficansdmiuineine  3(2-3-6)
(Geographic Information System for Ecology)

02738490% anfiadnw 6
(Cooperative Education)

02738496 Sevamsvnaingimanitanm 1-3

| (Selected Topics in Biologicat Science)
02738498  Ugyfiteiy 3

(Special Problems)

= = o =, 1 = = o ) L= ar L3 = =t = =
was/videdenFouneinilunguivi@unai wie Wugmans viie dminen vie
Fven lidounin 6 wuhuhe assdsoluil

nguIvIdanall

01402441  nenaule 3(3-0-6)
(Enzymology)

01402471  Fupdlnwunns 3(3-0-6)

(Nutritional Biochernistry)

* FqUmlud
** yTuuse
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nduAvugaEas

01416453  Wugenansluanaidasiiu
(Introductory Molecular Genetics)
01416456  WugifmnTy |
(Genetic Engineering 1)
01416457  SUNLALASOMUNEYIALBULD
(Genome and DNA Markers)
01416458 fugimnssuufifine
{Laboratory in Genetic Engineering)
neadvdningn
01423352  d@ssingrwesdnimmuians
(Animat Physiology Laboratory)
0142345t  Avenroulivie
~ (Endocrinology)
01423454  wgRNITUVRIERT
' (Ethology}
ngUIYITI TN
01424311 ¥V IMYQAAMATSY
(industrial Biology)
01424481  fnevelszying
'(Population Ecology)
01424482  Frinvwedaiy
(Pollution Biology)
01424485  FSFMUANMNMTINEATUATAITITEY
(Biotogical Control Agents in Agriculture and Public
Health)
02726311  mseyinvdedinen
{Biological Conservation)
(3) wuaadgNaDnET Taitfeann

6

3(3-0-6)
3(3-0-6)
3(2-3-6)

1(0-3-2)

1(0-3-2)
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)

WBnHn
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3.1.4 A29819UKNUNSANE
3.1.4.1 sregrsununisanedmiuidanldidenSouaniafnu

oy o
U7 1 smanrsansh 1

01403111
01403112
01417111
01420113
01420117
01424111
01424112
01999111
02999144

o o
91 1 apnsanEA 2

01401114
01403221
01403222
01417112
01420118
01175XXX
01355XXX

FUIUNULEA

(2. U5 58NE-BU U URN T30 ANwImenuLes)

wwivaly 4(4-0-8)
URTRNsadivialy 1(0-3-2)
UAaREH | 3(3-0-6)
U URNsWENd | 1(0-3-2)
WAnd#ug | 2(2-0-6)
wanginen 3(3-0-6)
FmenaufiRns 1(0-3-2)
ANEARNTUVHUAIAY 22-0-4)
nwrTinnaiuidauninende 1(1-0-2)
Jdnuvhll nquanssmwiunsieans U--)
Guransaume/neufinmes)

37 19C--)

Snumigie _

(yu.ussENe- T UFURN -t AnydnenuLes)
wenuAanivty 3(2-3-6)
\ndiduvid - 4(4-0-8)
UHURMsIATBUN3d 1(0-3-2)
wnamad i 3(3-0-6)
WAndugu | 2(2-0-4)
Aanssuwafinw 1(0-2-1)
ATHDINGY 3(--)
Aurfnuvialy nauanszAnaniuiguszsnouns 3(--)

573 20(--)

24




4 .
9 2 aensAnEd 1

01402311
01402312
01422111
01423113
01355XXX

4 .
U 2 manrsaned 2

01402313
01416311
01416312
01419211
01419214
01424381
01424382

UIUMILA

(0. ussere-vu UfURns- v Anwdmeniie)

CelGHE 2(2-0-4)
UfURnsTal | 1(0-3-2)
Wanatia 3(3-0-6)
dnrvenvilty 3(2-3-6)
ATYIBINGY 3(--)
finwvialy nguanszenansuiusznaunis 3(--)
Jufinuiialy nquanseeuvdoans 3(--)
Jyiinwvhly nquasznefumsdesns 3(--
Ganawlve)

77U 21(--)

e

(vu ussone-ru UfiRns-va.dnyfmenues)
Fouadl I 3(3-0-6)
nanugeEns 3(3-0-6)
FugmansnaUfoRng 1(0-3-2)
A ily 3(3-0-6)
@AneRugLmAUfIRn 1(0-3-2)
g 3(3-0-6)
TneivenUuams 1(0-3-2)
Audnuialu nquenszagAiigy 2--)

FieHY 17(--)
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= =) o
U 3 amnngAne I 1

01401351
02738312
02738313
02738472
" 02738491
01355XXX

ey of =
U5 3 aansaned 2

01403231
01403232
01423351
01424484
02738411

NURLETR

(g us58ne-9. U URMT-wn.Anweeaued)

A3 INENUDIAUUDINY 3(2-3-6)
NANMIIRTZUULBEBYNTUIZ 3(3-0-6)
U;jffﬁmswé’nnﬂsﬁ’mzvuuasaqnsuﬁmu 1(0-3-2)
a4 & = ey
LASDIUBVININEANEATTIN TN 3(2-3-6)
-1 acta o dy = £

38 sUITIRUT U INAERTTIN W 3(3-0-6)
ATYBING Y 3(--)
FwAnwaly nguassvialiadlnenaywauiies 2(--)
Tan ' '

573 18(--)

UIUNUIEAR

(v UsTENe-1u. U URMT-wu Anwsenues)

Ysunadassinaadl
YATRMsUSnadiamziniaadl
a5singvesdnd
Finung
e luanavsssad
Fniawzaen

52

2(2-0-4)
2(0-6-3)
3(3:0-6)
3(3-0-6)

- 4(4-0-8)

3(--)
17(--)
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U7 4 prenrsanend 1
02738497  duuu

FyuamEidon
Fgndenad

o el =
U 4 aranisiinund 2

Fruuniein
(1. U53818-93. U RN T-Bu. Anwsenuiad)
1
9(--)
3(--)
Fth 13(--)

_ TIUIURUIBAR
(. ussEne-vu. U URMs- v Anvisenued)

02738499  lAsaumaInganstiniw 3(0-9-5)
A aniziaen 3(--)
A ndanied 3(- -
5 9(--)




ol 1 a s = :J = £
3.1.4.2 fragraununsanwidwsuiiaanidenSouaniadnm

e ) -
U5 1 aansanen 1

01403111
01403112
01417111
01420113
01420117
01424111
01424112
01999111
02999144

o ' o
9 1 pen1sanE 2

01401114
01403221
01403222
01417112
01420118
01175XXX
01355XXX

FIIUMUILAA

(1. u55e18-va. UJURN1s-vu. Anyideaules)

waiivily 4(4-0-8)
UfoRnsialivialy 1(0-3-2)
wARRAH | 3(3-0-6)
UfuRnsHANd | 1(0-3-2)
Manddugnu | 2(2-0-4)
RANIIINEN 3(3-0-6)
Fivernadianis 1(0-3-2)
ANENIUILHLAY 2(2-0-4)
inwrdinnsiuldauminendy 1(1-0-2)
Juinuily nguanszntsfunsiedns (- -
Guansauna/pouiiaines)

ety 19(--)

Fumiein

(9. U5T78-2 U URNT5-3u. Anwsemues)
wnurnaRivhly 3(2-3-6)
CHENGE] 4(4-0-8)
UfTRMsATiBuvIY 1(0-3-2)
upanad I 3(3-0-6)
Handnugm | 2(2-0-4)
AanTsuwafing 1(0-2-1)
ABINgGY . 3(--)
Fudnuwialu nduanszaanswisdussneuns 3(- -

Eiett 20(--)
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oy et =
U9 2 nmanqsEne 1

01402311
01402312
01422111
01423113
01355XXX

P | o o
U¥ 2 AANSENYI 2

01402313
01416311
01416312
01419211
01419214
01424381
01424382

FTUIURUINR

(1. UT38-1u. UfURns-v. Anwiaagses)

Fuadl | 2(2-0-4)
UfuRMsTnail | 1(0-3-2)
winatia 3(3-0-6)
ey 3(2-3-6)
AwHang 3(--)
Jfnwialy nquanssranswisussnouns 3(--)
Sinwwialu nguansseumdsaeans 3(--)
Ffnuvialy ngumszntefunsieas 3(--)
Gunwilng)

59 21(--)

. Iumheie

(y.U55EN8- T UFURM -1 AnmenuLed)
Tl I | 3(3-0-6)
wanwugrnans 3(3-0-6)
WugransnAU§URNS 1(0-3-2)
@i ineily 3(3-0-6)
@ty ugumaugiRns 1(0-3-2)
iyl 3(3-0-6)
Yaevienufusnis 1(0-3-2)
Audnu il nguanseegRta 2o

774
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o = P ’ o ' o
UP 3 Apn1TaneEn 1 FTUIUNUIBNA

(mJ:U'i'smU-‘ﬁ.u.Uﬁﬁ'ﬁnﬁ-‘tm.ﬁnmﬁwmul,aa)

01401351  aivineniinsiuvasi 3(2-3-6)
02738312 ndnMsdnsvuuwasaynsisIy 3(3-0-6)
02738313 UiiRmsudnnisdnssuutaveuniism 1(0-3-2)
02738472  \eispsilomeingnmansdinm 3(2-3-6)
02738491 suleuitiduugumdinemaniiinm © 3(3-0-6)
01355XXX  AWIBINGY _ 3(--)
Sy vily nfium'iswaLﬁm‘lwml,azwat.ﬁaa 2(--
Tan
593 18(--)
U 3 mamsAnyi 2 . Frumbein
(pu.u53ne-g UFTRMS- 1. Anwdeaued)
01403231 Uswnarlavisvimandl 2(2-0-8)
01403232  UTRnmsUnednsginanil 2(0-6-3)
01423351  a3TIvowesdni 3(3-0-6)
01424484  Fiannms 3(3-0-6)
02738390 AnSWiRENAINT BUARIANE 1(1-0-2)
02738411  F7melumanaveunvad 4(4-0-8)
A nawgiasn : 6(--)
53 21(--)
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U9 4 ppnsane 1 . FHAUMUIBN

(g.usTEp-wu U TR -y Andenues)

02738490  @wnafing? 6
T [}
U 4 aanisfnei 2 Frnunianina
_ (3u.055818-90.UF TR - Anymeauled)
02738497  dunun 1
02738499  TASaUumSINenFanidanw 3{0-9-5)
Fynanziien 3(--)
o ndenad 6(--)

54 , 13(--)
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3.1.5 A185U1ET83Y
a o o Y
3.1.5.1 s1e3vlilusiavemangns

02738311

02738312*

02738313*%

WoAnssuveYEdiTin - 3(2-3-6)
(Behaviors of Life)

UseiRuasisnsfinumeinssuvesdnd waznsnevauaueiie
g amiifentungiingsudadsinet duinis weritaunis
ARl wazn1sUszEns SinsAnwenaniud

History and study approaches of animal behaviors and plant
responses; basic knowledge of behaviors in their physiology,
development and evolution; ecological value and application.

Field trip required.

UANNITIRTLUUUATBUN TG . 3(3-0-6)
(Principles of Systematics and Taxonomy)

 Jurfdoadeumnneu : 01424111

UszRlazanudfnyueseynsuisny aynsadsiunuanu
vannVaNEMTIA SruunsSunasiitin mssiuundsiifinlnely
Snwiigysdnguines mednna uasdeyamatiliiana nsaiiuag
nsldisUisnu msszydenasmsimundeinenmansveddaiifia
auduiudesialiTindviTauins Yssimdauns

History and importance of taxonomy, taxonomy and
biodiversity, classification system of living organism, classification
of living organism by morphologfcal characters, anatomical
characters, and biomolecular data, dichotomous key construction
and appliance, identification and nomenclature of living organism,
evolutionary reia'tionship of living organism, phylogeny.

ﬂﬁﬁﬁmwé’nmﬁmzwLLazaqnsuﬁﬁﬁu 1(0-3-2)
(Laboratory in Principles of Systematics and Taxonomy)
Jefifeaduuunniou : 01424111
JuniidesSeundoudiy : 02738312

UitRmsmstuunmnanyaddia mafusasnsinunie
eifin msssyleddi¥in fnnsfnyuonaniud

* FynUalng
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02738341*

02738342*

Laboratory in the classification of living organisms, collection
and preservation of specimens, identification of living organisms.

Field trip required.

Lﬂﬂﬁﬂﬂ‘\‘ﬂﬂ’lﬂgmLﬁaLﬁaéﬁﬂ%ﬂﬁﬁLﬂiﬁﬂﬁﬂ 3(2-3-6)
(Tissue Culture Techniques for Economic Crops)
Soiidoasuuandoy : 01424111

L“ﬂﬂﬁﬂﬂ'l'iLWWBLéﬂﬁLﬂjﬁﬁLLaxLﬂﬂLéaﬁ'ﬂ mﬂ‘sanﬁmaﬁﬂmi
t:w'wLﬁuamaéuamﬁ’aLﬂaﬁmﬁamwémﬁmLﬂwﬁﬁa mwmaﬁuéﬁm
srEnTUasstada nsufuugeiugin uas manananfiu oy
m'mf’ﬁ':wﬁﬂumﬁmuﬁumwaéLLaSLﬁaLﬁaLﬁamwﬁmﬁ‘m,ﬁwgﬁﬂ 3l
msfinyuenanf

Plant cell and tissue culture technigues, apptication of plant
cell and tissue culture techniques for economic crops production,
clonal propagation, virus-free plant production, plant breeding '
and artificial seed production, progress in cell and tissue culture

for economics plant purposes. Field trip required.

msv’qam;Lazmi’l%’ﬂ'ss‘lwﬁﬁwﬁﬂﬁm% " 3(3-0-6)
(Production and Utilization of Bioproducts)
mmﬁwﬁmmaﬁwmﬂmm‘%amw'l,uﬂ'rsﬁﬁlﬂz;t:ﬂﬁmﬁmLLa:::mi“l"if
UselgmiTandn i AR arssssuTRLazeansatnaniia
= at s - o6 A +. olcte r s 9 =
nAnfuTngRun3d BunsrdadiTinAaulinugnau wAlulad
ADUTRLABSEMIUTIENTAUINA auﬁ'ﬁma"'mmwuaﬁmi'b’ﬁﬂsﬂwﬁ

SR Unsuazninddunedagn

Importance of biological science for production and
ytilization of bioproducts, biochemical products, natural
substance and plant extracts, microbial products, gene and
genétically’ modified organism, cormnputer technology for

- bioinformation, bic_:logical properties and application, patent and

intellectual property.

* Fqullnlnl
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02738343*

02738361

02738390%

weluladnswasuanmiwag 3(3-0-6)
{Biomass Conversion Technology)

wanﬂ’ﬁn’lil,ﬂa&luﬁn’\wmma m'ma'lﬂmu.a°n'1’il,llaauamwuaﬁ’m
Wnaivondandaudinm walulagnisyilimunuuu tnlstada nsvi
TAaufa nawivdduna msudalesuea AsRAnuAatinin ng
Eslulatuga manariulanedueduaznataindanm

Principle of biomass conversion, important and bioconversion
of biomass for bioenergy, technology of densification, pyrolyss,
gasification, biomass combustion, ethanol production, biogas
production, biodiesel production, biopotymer and bioplastic

production.

Fadnelnanailasiu ‘ 3(3-0-6)
(Introductory Molecular Biology)
Jiineaduusnnien : 01424111

m’]mmaqmumam'mmimana anwmuﬂumadwmﬂﬂammu
EJLLﬂ'iTaﬁ NSEUIUNITINGDS n’l'ii,LanLﬂaﬂu‘uumu Lt,aun’l'il.ﬂa&!ua'mu
Fswe mswanteanvediu AsEUIUATETNEIBWe nswUaTi
Wuldshu mimmmmmmﬂnmmawmmvmwammu gufiuns
WouINe mr-ﬂuiaElmx‘imu'iﬂaummuwmama uaginAdan1enIY
WugIrnIsy Muuuaveiulagvesilu lsavmaiugnIsuuazn1sing

- Introduction to molecular biology, genome structure of
prokaryotes and eukaryotes, DNA replication, recombination and
rearrangement, gene expression, transcription, transtation, DNA
mutation and repair, genes and development, recombinant DNA
technoLogy and genetic engineering, genome and genome

technology, genetic diseases and gene therapy.

AnswidsuanuwSoNawiaAne 1(1-0-2)
(Cooperative Education Preparation)

#ANNIS WUIAR LAZNTZUIUMSTBIENATAN sudouToredud
\Rended m'lmwuﬁ’luua"mﬂuﬂ'l,un’l'iam'mua’l‘uw m’mswumu‘m
m'iﬂg*um'm msHoansua: uuwauwuﬁ m‘iwmumﬂanmw FEUUMS
wwsaualuanlssnaunms wiATANMTNEUD NMIREUTIBNU

* JeUalnu
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02738411*

02738431

Principles, concepts and .pro.cesses of cooperative education, .
related rules and regulations. Basic knowledge and techniques in
job application. Basic knowledge and technigues in working.
Communication and human relations. Personality development.
Quality management system in workplace. Presentation

techniques. Report writing.

Fovenluanavausaa 4(4-0-8)
(Motecular Cell Biology)
SerfigpaTuumfou : 01402311

waduazdeditin Faluana wdnmesTulmundndueavad Wovy
1wad safunwad lelndiniansu msindeuiad answugnssuuazwig
mstrnuasmsifesesead mdeaniveawad Tninswaduavns
AUAN MSMBYBNYAS dianead lwaduuds ssuugiiauiu
FrInerszuu Inedansiei

Cell and life, biomolecules, thermodynamics of cell, biological
membrane, organelles, cytoskeleton, extraceltular matrix, genetic
materials and functions, cell adhesion and junction, cell
communication, cell cycle and control, cell deaths, stem cell,
cancer cell, immune system, system bio,lon, synthetic biology.

wanglienanidnd 3(3-0-6)
(Principles of Zoogeography)
ideadeunnou : 01423113
wé’ﬂmiwmn“ﬁmam%ﬁmi SULUUMTUNINTTTTE UNUMVY
Useiieans Sunsitewesiugnssuuasinainenlunsifinatddli
veuiaunavealdd Tannisvesdnudivazgimanidnivesian
Priciples of zoogeography, distribution pattern, the roles of
history, the interaction of genetics and ecology in deveLopmént of
speciation, the species equilibrium theory, the evolutionary
zoogeography of communities and major zoogeographical regions
of the world.

* sl
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02738432

02738433

02738435

Frinenvosuvaah 3(3-0-6)
{Aquatic Insects Biology)
Aiideuienaniou : 01424111

Ailnnas T AIN1sTe A SuAULarAISIRTIMUNTUAUD
LA Lméqiﬁ'ag;mﬁ’a Tassadeguoy 29a5%in nsUTudmedgiu
SmearasTivie TneUszeing watnsuszrng anuduwusiuly
s mstszgndlunsinaummnnth finsAnwenaniud

Qrigin and evolution of insects, orders and key to aquatic
insect orders, habitat, communities, life history, morphological and
physiological adaptations, population biology, population
dynamics, trophic relationships and application to water quality
monitoring. Fleld trip required.

T ine1vasan 3(2-3-6)
(Biology of Fish)
Syiigeadsuinney : 01424111

dngnivgmasan Tnssairauesmhdl wafinssa n1sunsnszae
ngienans AuvaNNVatewasanun waamineinsailullagdu
fmsfnuuenanui

Morphology of fish, structure and function, behaviour,
geographical distribution, diversity and present status of fish
resources. Field trip required.

Framenaninamiasdu | 3(3-0-6)
(Introduction to Thermal Biology)

AINMINELAEAUANATYTRINSANTTINEgamA W Hnunns
TsmsAnuTingrgamnw annlinegumgll msuiumliidhiu
sl ngufledudindunisegsen glieTmeAgan1a MsneUaues
Teutad seuumsuSuanmaiiseme Frumsiiiafenssa naujas
Usudsau vswingnuufisenniuiou

The meaning and importance of thermal biology study,
evolution of thermal biology study, thermal sensitivity, thermal
acclimatization, limiting factor-survival thebry, microclimate,
celtular responses, thermoregulatory system, activity range, theory
of coadaptation, thermal reaction-norm.
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02738441*  waluladmamnsiAsasaduasnisusegnd 3(3-0-6)
(Cell Cultivation Technology and Application)
fimﬁﬁmﬁaumriau 01424111

mmsmmmumEnﬂum'sm’lummwaa mﬂiuiaam'sm%mﬂawaa
oy \waddn uag L"ﬂﬂﬁi]’d‘ﬂﬂi&] ‘Uﬁlﬁlawuuamaﬂ'}ﬁm%mﬂmaa sk
U'iuimjua'mm'imﬁutamLﬁzjaa ﬂ{]ﬂﬁQJ’IEJWLﬂH’J‘U'eNﬂUmiLW'I"LaEN \was
WY Wwaddnd uay Lsdaa'aqauwiﬂ finsnwuenaniui

Introduction to cell cultivation, cuttivation technology of plant
cell, animal cell and microbial cell, factors affecting on cell
cultivation, utilization of cell cultivation, legislations involved in
plant cell, animal cell and microbial cell cultivation. Field trip
réquired.

02738451 Fadivszgne 3(3-0-6)
(Applied Biohemistry)

Syfispauuuniou : 01402313
mi‘diu&mmﬂmnLﬂﬂumummi 81 ﬂ’l‘iLﬂ‘rJﬁﬁ QAAMNTTY
Msunns wasdundey fimsAnwuendanudl
- Applications of biochemistry in food, pharmaceutical,
agriculture, industry, medicine and environment. Field trip
required.

02738461 wailansaielouduludiv SO 3(3-0-6)

(Plant Gene Transfer Technology)
:}'U'mmadtsaumnau 01416311
wituazISnnsadirenduuufiiue LLa"mimwamauanNau
L‘U']QWU
Principles and téchniques of making recambinant DNA and
nonsexuat gene transfer in plants.
* Fylnlul
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02738462

02738463

Inenansianmdessynditetin 3(3-0-6)
(Applied Biologicat Science for Life)
SyfineaFousnnien : 01402313
umhwedinemansianmisnissgndinaseguamislulan
Poqiiudnundeany Fueden uaznsunnd UMETILAENSWARENS
et nrlulabavemiiensndn nseans MR LAY
AU nEeTnmuasaskan waluladthnwiesesiums
szunalusesiusne q misAumehdenlilunsudetussivumnea lu
msasaansoslesldinalulagdinm Smsfinwuenaonud
Introduction of applied biological science for modern and
perspective life in energy, environmental and medical science.
The resources of biological macromolecules and production.
Clean technology for production, degradation, remediation and
monitor. Biofuel and production. Biotechnology for handle the
epidemics. Intellectual interaction in International Genetically '
Engineered Machine competition (IGEM) projects. Field trip
required.

JRFnenenanin1etainen . 3(3-0-6)
(Forensic Biology)
Funfieadeusnney : 01416311

T A FINEean et ﬂ’]iﬁliﬁi}ﬁﬂ‘l}ﬁLﬁﬂmﬁlﬁﬁﬂﬁﬂj’l_u_‘
mavinen maseimsnssneveadenluiiinmg undires
ydngrumedanm imafinfugnlumsiiassimedine mailanis
v maszyriiavesdeliiin nssvyuasmsuunuyidon ns
Ammeimaiugmaniiitessydndnual TneldudSiodatuuesunuia
$im mIdaseimatugmansiitossysndnuol TnelfieSaamnedidu
LOLUUSN 9 miUmﬁummﬂ']Lﬁaﬁammwamﬁmmsﬁﬁﬁma

* S Umluad
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Introduction to forensic biology, crime scene investigation of
biologica[ evidence, crime scene bloodstain pattern analysis,
sources of biological evidence, basic technology in forensic
biology, serology technique, species identification, identification of
blood and blood group typing, genetic analysis for individuat
identification using variable number tandem repeat, genetic
analysis for individual identification using various type of DNA
markers, evaluation of the strength of forensic DNA profile results.

\wSasflenainenaansdanw 3(2-3-6)
(Instrument in Biological Science)
Syrfideadounntou : 01403112
winmsiasiinsldiniedie R emeivemansinnm
finsAnwuenanIud
Principles and methods of using the research instruments in

biological science. Field trip required.

myUszgndasuiamainidinenmanidanw 3(2-2-5)

(Computer Application in Biological Science) '
nvdoanstoyauazBumediin nsnwuuBuimesidn ssuy

asendn seuugudeya wasnsUszendlinuAsuiamedniedinu

Data communication and internet, the study on internet,

information system, database system and computer application in

WIATNBIYUTN 3(3-0-6)

(Community Ecology)

Jurifeauaniey : 01424381 _
NENMIIINAINgWIERNTIN  dnwurauTRLATWUULAY

ﬂa%’aﬁ'ﬁwaﬁia‘ﬁﬂwa%a VRS ANUFuTRS U MsUaEANS

dhevieandsey matUAsunadnui nnsUssgnd msuitigm ms

SamssruvAvesdendeiiiniAenisdeuuamiaiuy

02738472%*
02738473%*
ANYAIERITINN
biological science.
02738481
> G el
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02738482%

02738490*

02738491*

Principles of community ecology, characteristics and patterns,
factors affecting on community structure, stability, food web
relationships and energy transfers, succession, application used to
solve problems concerning the management of natural, altered or

reconstructed communities.

syuusnsauwaglinanidmivilaaing 3(2-3-6)
(Geographic Information System for Ecology)
SyfieaSeuunou : 01424381
éﬂsaumﬁnﬁmamiﬁmﬁu mEnAsAd AT ﬁnwmwaa%’aua‘lu
svuumsaummumams 1’ mLﬂi'luvi‘uauaL’JﬂLmaiLLau'ﬁ’laLmaﬂU‘i
miaumﬂnumam mi%ﬂm‘wauawawuﬂ mi‘i‘l.]‘i'iuau'lﬂa N3
Ui”EJﬂFlS“"UUﬂﬁEiumﬁmJﬂ’lﬂﬁ‘iﬂUﬂ"l'iFiﬂ‘l:}'m’mUL'lﬁ’mEl’l I
.,‘U‘umiaumﬂqumamwmau'lm

- Introduction of Geographic Information System (GIS), principtes
of mapping, data characters in GIS, vector and raster data analysis
in GIS, spatial data management, remote sensing, apptications of
GIS on ecological studies, interesting research in GIS.

auiaAne 6
(Cooperative Education)
'1‘i1Jgum’nﬂuanﬁ:}muwunmumﬂi’l’a mu‘lﬂsa\‘l’luﬁimw
LBUTINERAENTUNSIATIgILLAEN NI
On the job training as a temporary employee according o the
assigned project including report and presentation.

sifuuisdefuguminenmanianm 3(3-0-6)
(Basic Research Methods in Biological Science) -

wanuazszdouiinmsisemanemansianiw nsivuntyn
MIINGURLUMEITY msseingUssaslasanuigu memusudeye
msiwsziuasinudeya msldadfdmiunside maidsunenu
KAZNSIAUBNANITINY

“ Fgiuuss

* eyl 193]
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| Principles and research methods in biological science,
identification of research problems, formulatation of research
objectives and hypotheses, collection of data, data analysis and
interpretation, application of statistics for research, report writing

and presentation.

02738496 Baaiawnsmingaanidinw 13
(Selected Topics in Biological Science)
Fdethiadandnemansianmlussiuiyand shtaidns
wasulluusiasmansane '
Selected topics in biological science at bachelor’s degree
level. Topics are subject to change each semester.
02738497 funun - 1
(Seminar)
mytausuazafUsehdethiaulamdnemanifanmlussiu
Uy 3
Presentation and discussion on current interesting topics in
biological science at the bachelor’s degree level.
02738498 Upynniiteis - 3
(Special Problems)
msfinwdurmManemansianmseRuliye s taeseuiFes
Fewdusioanu
Study and research in biological science at the bachelor’s
degree level and compiled into a written report.
02738499* TASI NI AINETFNEATTINN : 3(0-9-5)
(Project in Biological Science)
Funfidoadoumnnou : 02738491
mMIfnwuAi A fomAnemansiinm mieseteya
wazFoussadumeaumaingmans wasihiaue
Study and doing research in biological science, data analysis
and compiled into a scientific paper and presentation.
* Fgutnlval
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3.1.5.2 swwAviusiauanudngns

01401114

01401351

01402311

01402312

nwgnuAansialy 3(2-3-6)
(General Botany)

mmiﬁ"ﬂmﬁmﬁ’ué‘fmg'mﬁmm AEANAINeD @35 i
msdavanavyuazdiaunns msliusglavinnit

General principles of plant morphology, anatomy, physiology,

ecoloey, ctassification and evolution, uses of plants.

F3sveniasRuvasne : 3(2-3-6)

{(Introductory Plant Physiology)
Syinodouuanioy : 01401114 uax 01403221

audidosumasisinswesiinieaiunmsiulauasmsiaie
wunueddy prmduiusvenhivfivuassmens

Basic knowledge in plant physiology, growth and
development, metabolism, plant-water relations and mineral

nutrition.

Fuadl | : 2(2-0-4)

(Biochemistry 1)

SyriRaaduuInneu - 01403221 vde 01403223 winissunsauriu
waduareadusEneuvantad Tassaieuaswitfineaily

AszuamsTneTnaiuged asazanotrines Tassadne auldinem

wesmlulainsn Wiy nsniadsn afn woulesy wavlaeuleivayms

Uszgna | ‘

Cells and cell components, structure and functions of water in
cellular biochemical processes, buﬁ‘er solutions, structure,
properties, functions of carbohydrates, proteins, nucleic acids,
lipids, enzymes and coenzymes, and applications.

Yudinsduad | 1(0-3-2)

(Laboratory in Biochemistry )

SymeuSeuunniay : 01402301 wie 01402311 viaiuuniouny
UjtRmaFasiovuarivine’ awntnstilawes n1sdrass

Tassaswunsdaluana autdvameniniaziall asmsinsest

Faluana Aanssu wulvd wadalasuilnnsi
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Laboratory on pH and buffer, spectrophotometry,
biomolecular modeling, physical and chemical properties, and
analysis of biomolecules, enzyme activities, chromatography

technigues.

01402313 Faadl 1l 3(3-0-6)

(Biochemistry il)
FyiidoaTeumnmiou : 01402311
sssuvAveseulviuasmaswizelnoweulud wunmeddy wae
P Famshliusnaaeuasiidansivessinlang
Prduarziveasusznaundinuginasmsdunsziiionm n1sm
dndureeiiue uazmsauaumsianeantodululnsuailon
Nature of enzyme and enzyme catalysis, metabolism and
bioenergetics, biomolecular degradation and biosynthesis
pathways, biosynthesis of high energy compounds and
photosynthesis, DNA sequencing and control of gene expression in

prokaryotes.

01402441 Aneonlod 3(3-0-6)

(Enzymology)
Jfideadouunnien : 01402313

Tassasauasntiilvesevled saunamansvenaulesd naln
Uiseweaeuled duseufiidodanmililylusiu msussand
voulsy

Enzyme structure and function, enzyme kinetics, enzymatic

reaction mechanisms, non;protein biocatalysts, applications of e
enzymes.
01402471 Faadtilnyums 3(3-0-6)

(Nutritional Biochemistry)
Jideadeuinieu : 01402313

WUNUBATN AIUABINIG MTYIR AIRATH NTHNEES wawnIs
Futeuesnsomnindn Infuuazusswisndu anudosnis
Tngunnslunmefiey wasmsUssenivnse wnIuase
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01403111

01403112

01403221

Metabolism, requirement, deficiency, absorption, transport
and excretion of major nutrients, vitamins and essential minerals,
nutritional requirement under special conditions and applications

in food and medicine.

iy 4(4-0-8)
(General Chemistry)

svpauuazlassadtersion sruuiisesiin Wuswiall UjAsenall
uwRe vosman vewds ansavany gunvasans Yaunamansiall auna
wndl Bidninslasuazmsunniaufuloseau nsnuasiva auqavedlossu |
it |

Atoms and atomic structures, periedic system , chemical
bonds, chemical reactions, gases, liquids solids, solutions,
thermodynamics, chemical kinetics, chemical equilibria,
electrolytes and their ionization, acids and bases, ionic equilibria,

electrochemistry.

UftRnsieiivialy ‘ 1(0-3-2)
(Laboratory in General Chemistry)

Syrfideaseunneu - 01403111 w5e Sounioufu uis 01403119

SONTDUAY

UiURmsd w3 01403111 il wde 01403119 inilviald
dmduinenaansnsunne

Laboratory work for 01403111 General Chemistry or 01403119
General Chemisfcry for Medical Sciences.

indiBuwsd 4(4-0-8)
(Organic Chemistry) |

AuidpaiFousniey : 01403111 w3 01403115 w3e 01403117

- nquimeniiunsd maduunussaneesansusznouBunid
Uifdenaiuasnalnvenfisen amedlewnd infvasansedunin
lalasaisuou weadauglan welsuufinlalasmisueu nsminseasn
ypansUsznaudunidlasTimedininsalnd audRuasyfiserves
ueanesed awei amsUsznavfiuea woadlen Alou nsABUYSE aywus
nandun3s wiwasansussnaululasiaudy q afn msTulawmsn
nynewiily WWsfiu uaznsnilandsn '
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01403222

01403231

01403232

Theoretical orgahic chemistry, classification of organic
compounds, chemical reactions and mechanisms,
stereochemistry, chemistry of aliphatic hydrocarbons, alkyl
halides, aromatic hydrocarbons, structural determination of
organic compounds by spectroscopic methods, properties and
reactions of alcohols, ethers, phenolic compounds, aldehydes,
ketones, carboxylic acids, derivative of carboxylic acids, amines
and other nitrogen compounds, lipids, carbohydrates, amino acids,

proteins and nucleic acids.

UfjiRntsiaiidunid 1(0-3-2)
(Laboratory in Organic Chemistry)
Agfigedlsunafey : 01403221 wiawieuiu wie 01403123 wie
winuriy _ :
UitRmsdmiuin 01403.221 iniiduvd vie 01403123 inil
SunSsdmiuiveneanin sunmne _

Laboratory work for 01403221 Organic Chemistry or 01403123
Organic Chemistry for Medical Sciences.

YSuadasnzvinnanil _ 2(2-0-4)
(Chemical Quantitative Analysis)
JeniideuSuuniney ; 01403111 w58 01403115

yEnmskarnsEUILNsTu e il adfmanslu
suiteuitiamedt nauiluiunaiesed msiaTeilaegimin
mMsSaseilnamsinmse  nnslnnsansa-ua Mslmsalaentsin
snou Mslnmsalnemadaasidedou mstnmsedaond wanms
fugresaninsinlnumiwuugandiu

Principles and process in chemical analysis, statistics in
analytical methods, theory in quantitative analysis, gravimetric
analysis, titrimetric analysis, acid-base titrations, precipitation
titrations, complexation titrations, redox titrations, basic
princ'ipl_es of absorption spectrophotometry.

UjtRnsUinadensinaad _ 2(0-6-3)
(Laboratory in Chemical Quantitative Analysis)
Juiikesdeunnrion : 01403112 wie 01403118 uag 01403231 u3e
wioufu w3o 01403233 win wWipuiy
wedakasUfTRnseasdiamsiuTinamanail
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01416311

01416312

01416453

Technigues and experimental works in chemicat quantitative

analysis.

waNNUFAENS 3(3-0-6)
(Principles of Genetics)
Jefigouuuninen : 01424111

\waslazensunuadiivfostuiiugmans nisthevenitugnssy
sewindhilvdawaszluloTa vann1sineneaWugnIsHIBILUAG UaznY)
ALY AMNATEIBTBINILAS ENTRUENTTH NITIADY UWasns
dountn Msveuredy uasnmsmuauinnduvedy uaslaslute
WugrnansUiunauazysseins wugnssuueniinaios Wugmans
Fannnng

Cell and organelles related to genetics, genetic inheritance
during mitosis and meiosis, Mendelian inheritance and probability,
the extension of Mendelian laws, genetic materials, replications
and repair, function and regulation, gene and chromosome
mutations, quantitative and population genetics, extranuclear
inheritance, evolutionary genetics. |

WugAanIU{uRNIs 1(0-3-2)
(Laboratory in Genetics)
SeReaduuLneu 01416311 vieaniauiu
UjuRnsdmsvivmdniugmans
Laboratory for Principles of Genetics.

suganiluanaiosdu 3(3-0-6)
(Introductory Molecutar Genetics)
Jurfispaduanniay : 01416311

Tassaauazwinfivesansiugnssa Tassarmwesidue nalnseiu
wad wasseiulmanaduAnfunsifiuiilowesfidue maswsiy
Tvivesasiugnssu msnanewug nsdouusaiiue nisasnsvia
nsuUasa warTvinsmuaxluduneudne 9 el niseiusieia
awfrvsitluiveinisaned
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01416456

01416457

Introduction to the structure and function of the genetic
material. Structure of DNA and the cellular and the molecular
mechanism underlying DNA replication, recombination, mutation,
DNA repair, transcription, translation and their regulations. The

recent development in this area will be discussed.

WUSIAINTTY | 3(3-0-6)
(Genetic Engineering )
Jeridpadoudniou : 01416311

wafinnsiaaudu Aldulewme msm’mﬁﬁuua gnThATEREu
Iﬂalﬂﬂ ﬂ"l‘iFl’iT\]ﬁBUﬁ']ﬂULUﬁﬂ'JEl"JﬁL‘lJﬂ‘ﬂl.‘iluLuEJL‘i‘ﬁu ﬂ"]'iLﬁllU%ﬂJ"lﬁu
mauLaiﬂaﬂgn'smanhwaamawa msmuauluw“uu,a“am MINER
Iﬂimu‘iﬂaummum msiiaswniinfuesdy nsuAladlusiasansioule
BumeRflosud wiemnefiBue nﬂiﬂiuqnm“lmW'!Qﬂ'l‘ianmi
QREMNTIY N1TUNNE Sauanden wazanuasadenisdinm

Gene cloning technique, DNA vectors, detection and analysis
of cloned genes, DNA amplification by potymerase chain reaction,
gene transformation in plants and animals, recombinant protein
production, gene function analysis, genome editing and RNA
interference, DNA markers, application in agriculture, industry,
medicine environment and biosafety.

AuALaAZIATDINENIGABUED 3(2-3-6)

(Genome and DNA Markers)
Syniideaieunney : 01416456
Auureafimuazdnt nMeiATeiaiun msadnfiduie uasninnis
lumsynAsafuisue watialsuslawduiasiidens winves
Lﬂ‘i'eN‘m.[’}ElWNGlLElULQ iommnemuelditlaudtaduneeild
wmmstﬂuwumu mS'LI'i..,E!ﬂﬁ‘l‘ml,aunﬂiW%ﬂimﬂLaanlﬂntﬁiaawu'la
Plant and animal genomes, genome analysis, extraction of
DNA and general principtes for handling DNA, hybridization and
PCR techniques, principles of DNA markers, hybridization based
and PCR-based DNA markers, applications and consideration for- -

choosing markers.
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01416458

01417111

01417112

01419211

WugIfansaUuAntg 1(0-3-2)
(Laboratory in Genetic Engineering)

SeRaaduunnnou : 01416456 uSanioufiu
msadndisuen e luluafiGouasfin msatawanalin ns
asRaeULasiETsimduiUiinaasaan Mmsatadiiueain

wassnalsa masaRsuedaeululindunsuasfenfidue
nuareiutu nMInTIEeuLariAs A uoaENEY M
UjAseniitens nsiwuieulesiindume

Isolation of total DNA from bacteria and plant, plasmid
extraction, detection and analysis of DNA in qualitative and -
quantitative, DNA extraction from agarose gel, restriction
endonuclease digestion and DNA ligation, DNA transformation,
detection and analysis of transformants, PCR reaction, restriction

endonuclease map.

wABREE | 3(3-0-6)
(Calcutus 1)

afinuaanudeilos syfudvesileidunaznsuszynd Anda
ayufuazmsUssynd Uitusuasnisuseyna

Limits and continuity, derivatives and applications, differentials
and applications, integration and applications.

weagda ll - 3(3-0-6)

'(CaLcuLus 1)

AqiidpuTuuInney : 01417111

\SAIRALER auwmﬂaa Us‘wuﬁwmmu aumiwaauwuﬁna
g

Space geometry, partial derivatives, multiple integrals,
elementary differential equations.

ada3neialy 3(3-0-6)

, (General Microbiology)

Feiideasousnneon : 01424111

ué‘nmaqaﬁﬁwm'qéuw%é'uﬁhﬁha q Tnssa$revaasad Wugnssu
MR YA WunuedTy mIdamnany MIUsEgNAMIMEInYRS
gWns gRAmINTIN Bwanden NTANSITIgILAYMTWING
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01419214

01420113

01420117

01420118

01422111

Principles of microbiology, groups of microorganisms, cell
structures, genetics, growth and metabolism, classification,
applications in agriculture, food, industry, environment, public

health and medical approach.

qadainentiugruniaufiins ‘ 1(0-3-2)
(Laboratory in Fundamental Microbiology)
Sydoasuuinnoy ; 01419211 wiewieniuy

UfuRnsdwiu 01419211

Laboratory for 01419211.

_ _ﬂﬁﬁ’ﬁmsﬂanél 1(0-3-2)

(aboratory in Physics I)
Jerfifseounney ; 01420111 wiewdoufu wia 01420117 30
nIoufl _

UftRmsdmiuien Fandvialy | videHAndAug |

Laboratory for General Physics | or Basic Physics |.

Adndugu | . 2209
(Basic Physics )
nafand namanivesiva guarans maeReuiuuvaiuein
Mechanics, fluid mechanics, thermodynamics, harmonic |

rmotion.

Handiugu I 2(2-0-6)
(Basic Physics 1) '
JuiidesFouindeu : 01420117
s witdn pdunalvEnlih seuenans andgalmidesiy
Electricity, magnetism, electromagnetic waves, oplics,
introduction to modern physics.

nanann : 3(3-0-6)
(Principles of Statistics )

wPURRAIRUARRmMEnS Ainsumiaiide sTadanana ns
Yan15nszane Anutnsedy nrsuanuawiRun nswanuastee ms
LINKAIUTNA NMskanuasadaete NMseynulatndmiulszeins
ReuazdpasseIng mTiaseideyaduunlszian mileseinny
wsUTIUMAE? MTlesevinsannaiiaduagedne
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01423113

01423351

01423352

01423451

Concept of statistics, measures of location, measures of
center, measures of dispersion, probability, random variables and
their probability distributions, binomial distribution, Poisson
distribution, normal distribution, sampting distribution, statistical
inference for one and two populations, analysis of categorical
data, one-way analysis of variance, simple tinear regression

analysis.

garamemiaty 3(2-3-6)
(General Zoology)

FAnenenudnd wdnnislunisduunussivdaiuazifannnis
a3dn’ |

Biology of the animals, principles of animal classification and
their evolution.

#35MB1U09ERT . 3(3-0-6)
(Animal Physiology)
Jufigeedeunnneu : 01423113

Tasaauasuihilvenilaifednd ssuvetoar wihil muhaures
SELUURANG 9 UWATMSAIUAL WEIUTINTN LaZNISE15998

Structure and function of animal tissues, organ system,
systemic functions and control, bioenergetics and homeostaéis.

assnervedniniaujifns 1(0-3-2)

{Animal Physiology Laboratory)

Seidaadumfeu : 01423351 viendouriy
UjtRnslassadreunsuiiiivesssuveduvaneg vasdd
Laboratory for animat structures and their systemic functions.

Ineraulivio 3(3-0-6)
(Endocrinology) |

Fyriideaiouannou : 01423351 vie 002341

posluvludn’ windl uasmuddyuesdenlivie
-Anatomy, physiology, chemistry and regulation of the major

endocrine elands.
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01423454

01424111

01424112

01424311

weAnssvesdnd 3(3-0-6)
(Ethology)
SefiFeedeumnnau : 01423113

’J’mummwqumnﬁmmam wqmniiu‘uadamﬂuuni“mnawaa
LLauamuﬂiumnauwaa ‘i'nJ‘le‘lﬂ’ﬁ':lLﬂ'ﬁ']”HWE]G]HS‘S!J’UEN&W’)LLG\@“’UNW&J
msAnwuandauT )

Evolution of animal behavior, behavior of invertebrate and
vertebrate animals including of behavioral analysis. Field trip

required.

RANTIINEY 3(3-0-6)
(Principles of Biology)

faluanavesduitin wad wasunueddy Wugmans uay
an1s aravanvaeresiedditin lasaaswivivaadng
Ltauww HndineuagwoRnG sy

Biomolecules of organisms, cell and metabolism, genetics and
evolution, species diversity, structure and function of animals and

plants, ecology and behavior.

Faanermaufuans 1(0-3-2)

(Laboratory in Biology)

Fyniigeadounnnou : 01424111 wiendouru .
Ugumm'snﬁ‘lﬁnaawamiﬂu waauavmuﬂs.,nawamaa wmﬂu

Awnaau.avn'mﬂaauwuma'ls oulal LLauwaqmu'Luaam'mm L‘UE)LEIE]W‘U

wazan 'Jg-'\lnwaawaauasmmmwaa ASAUNUGUAEMTIDT 0 YBN
48170 mmmannviareveddsditin uasineing

Laboratory for microscope, cell and comments, cell
membrane and transport, enzyme and bioenergetics, plant tissue
and animal tissue, cell cycle and cell division, reproduction and
biodevelopment, species diversity and ecology.

YIMERAEMNTIY 3(3-0-6)
(Industrial Biology) '
AN sazimAtansTineldlunsnzdes nBafuet wavans
anmmnfﬂauma Aguardn mnammwnsmwaa’lummau‘[w n'ifuﬁn'm
mﬂmﬂvmmmua UNI3uAINNIARRETYINTIY flnsAnyusnanmd
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01424381

01424382

01424481

Knowledge and techniques in biology for uses in culturing,
processing and products extracted from microorganisms, plants
and animals from several interesting industries. Case studies from
industrial experts and rescarchers will be presented. Field trip

required.

UarAdnen 3(3-0-6)
(Ecology)
Fefidenieunne : 01424111
auduiussswinddiTinuasdanden uuuunumsivayes
wau Agdnsvesans Uadedrin nauueddall@in dnainessuns
auduiussewinsdadiFslussuuiing wodinssy Friveinseying
warilafiwinen Snsnuuenanui
Relationship between living organisms and the environments,
patterns of energy flow, nutrient, cycles, limiting factor,
community, population ecology, Interrelationship among organism
in ecosystem, behavior, conservation biology and ecotoxicology.

Field trip required.

TaAinerUiuang 1(0-3-2)
(Ecology Laboratory)

Fandideaduunineu ; 01424381 WieSoundeuy
UfjuRnasdwsuiiianings nslaseideya nsuwuanawazns
Foselna MTRisenu uasmsEupKanIseaad dn1sAnwiuen

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

result. Field trip required.

AAMBIUSEYINg 3(3-0-6)

~ (Population Ecology)

Afineudsunniou : 01424381
wdnmsuazngufiveaivrineUssying walalumsinnuuag

Uszanarualssynng fuuunsaminmanstumssunsazuidym

meliafingszrns steemiddellagtu finsAnwuenaniud
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Principle and theary of population ecology technigues for
population monitoring and estimation, mathematical model to
classify and solve population ecological problems, current

research topics. Field trip required.

01424482 Fivervonais 3(3-0-6)
(Pollution Biology)
Suniidoaiousnneu : 01424111
anwupsatndeuiiiufy nansenusedaiTinnas s ety
wAly finsfnwiuenaniud
Environmental pollution and its effects to life, avoiding and
deduction of causes. Field trip required.

01424484 FIRUNg 3(3-0-6)

{Evolution)
Seiigeadouannen : 01424111

Vsstmdeniuiaumsvesdsdidin AndiavessvuugSozuarian
nsAaviU madedeitin vosfitetunsiianns vingw
UsenaunsAneniiianams anvgmaiindfanins Wugaans
Uszy1ns uuuumsfiniienlaegssund naUumesRedidinuasnts
3 ¥annnssauiu nsindddinvinlmiuazmumainvansess
3951790 nsgeiugueadediin meduiudiddiTannnauas i
LLuugﬂmmmﬂUé"wLu.la&gmruumae’i’uﬁ’uﬁi’mmmwm%aﬁ%ﬁm il
msAnwuenaanud

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 timeline,
pattern of phylogenetic evolution, Field trip required.
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01424485

02726311

FAualaauANNIINITNEATLAZEISITNGY , 3(3-0-6)
(Biological Control Agents in Agriculture and Public
Health)
SerTgpaSeumnniou : 01419211
gilnvaetafusinidmuaudngmansnunsuazalssugy nseen
s msWawEnsuat gausuuazgadios nsUssgnA nqvaneuLas
sudoutorsiuiinetes fnmsfinuuenaniuf
Types of biological control agent used for controlling pests in
agriculture and public health, modes of action, product,
development, advantagé, application, related law and regulations.
Field trip required.

nsausnYiBelaingn ' 3(3-0-6)
(Biological Conservation)

wanmsuasvquivnsdriveifeatestuniseying mssying
ATURAINUANENINTINN ﬂ‘]‘iaBﬂLt‘U‘ULLaSﬂ’l‘i%“]lﬂn’l‘iﬁ’uﬁ‘a'lﬁﬂ‘l;
wanizmwamwéﬁaizuuﬁl.’mLtaxms?:luw”iwuﬁnﬂ Frineni
wlounemsewing dnsAnuiuenanui

Principles and theories in biology relating to conservation,
conserving biological diversity, designing and management of
protected areas, human effects on ecosystem and ecosystem

restoration, biology and poticy for conservation, field trip required.
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2538 Thailand, 2558 02738499
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2535 changes in three sugarcane 02738499 02738499
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vs.0. (Wugrans)
UMTineaninuRsANARS,
2551
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Birmingham, United
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2545 ‘ Unionoida) of Thailand: Developing 02738497
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anTinerdeinyasmans, | 2557 02738499
2549 2. Treatment of 5-Azacytidine as DNA
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2556 3, Genetic relationship assessment of
31999 00 pineapple germplasm in Thailand
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5 | unanuaeey wivul* | ewddy 02738432 | 02738311
AvIemans191se 1. Trichoptera fauna as stream .| 02738496 | 02738312
MU (msLmst?Tmé’mi monitoring of the Mae Klong 02738497 02738313
1?1) watershed, Western Thailand, 2558 02738498 02738390
uvTImgdoudla, 2538 2. Diversity of Trichoptera fauna and its | 02738499 02738432
Wi, @ne) correlation with water quality 02738490
Tinenduidel, parameters at Pasak Cholasit 02738491
2542 reservoir, Central Thaitand, 2558 02738496
Ua.a. @inen) 3. Functional feeding groups of aquatic 02738497
WwIBduasuaiuniuvs,  insects in the Mae Klong watershed 02738498
2550 for ecological assessment, 2558 02738499
37301 (C 4. Larvae of Hydromanicus {Insecta:
' Trichoptera: Hydropsychidae) from
Thailand, 2558 A
5. The use of biotic indices to assess
streams water quality in the Mae
Klong watershed, western .Thailand,
2558
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A.u. (@riven) and yield of straw mushroom 02738498 | 02738498
PRIV INEEL, (Volvarietla volvacea) and safety of 02738499
2533 consumers, 2557
wal. Grinen) 2. Lead accumulation and isolation of
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W, @ine) Thivy around the Thai-Malay 02738498 02738498
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Us.n. @undl) 2. Effect of food thermal processing on 02738498
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History and importance of taxonomy, taxonomy and biodiversity,
classification system of living organism, classification of living organism . by
morphological characters, anatomical characters, énd biomelecular data, dichotomous
key construction and appliance, identification and nomenclature of tiving organism,
evolutionary relationship of living organism, phylogeny.
8. o115dfaau
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3. Syriideciouiniou 01424111 #énTIven (Principles of Biology)
4. SwideuFouniauiu 02738312 WanMsiAsEUULAzaYNSIIsTY
| (Principles of Systematics and Taxonomy)
5. Sufitainseinn uit 8 wewnasl 2561
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7 @gSuresadun (Course Description)
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Laboratory in the classification of lving organisms, collection and
preservation of specimens, identiﬂca’éion of living organisims. Field trip required.
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(Curricutum Mapping)
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Plant cell and tissue culture techniques, applrcatlon of plant cell and

tissue culture techniques for economic crops productlon, clonal propagation, virus-
free plant production, plant breeding and artificial seed production, progress in cell

and tissue cutture for economics plant purposes. Field trip required.
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7. - A195U5183% (Course Description)
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Importance of biological science for production and utilization of
bioproducts, biochemical products, natural substance and plant extracts, microbial
products, gene and genetically modified organism, corﬁputer technology for
bioinformation, biclosgical properties and application, patent and intellectual property.

8. 811sdgaDY
= = =
swazlduaeuisnglumnnd 3 4o 3.2

9. unufinansnisnszeanuURnYEINAIIUNANSSEUTIINANgATE eI
(Curricutum Mapping)
seazBuamuitisngluvnai 4 4o 3
82




J9.4n. 1-1

LUULEUURIUATIE U v
sEAUUS 3
AeSaTnendnans auziaumanduazinetmans INeen MUNILEY

Sruruafn (. usTone-vuUfoRn - Anenigautes)

1. S%E9YI 02738343 3(3-0-6)
FaFnreting waluladnswasuanmdania
%aﬁ‘mmmﬁ'ﬁnqu Biomass Conversion Technology

o d =t [l = L af dv
2. swiviflvedineglunuaiviseAuuigyind Al
() A IANEIIN NAUIU cecereecstssensrnesnersinins '
) mnefvawslundngasinemansinin aviinemeanidanm

( ) Fvnawziiu

) druawzdon
() woayndonad
O I Vi 11 Ak Gt oL LA g OV . ) SR——
3, Ayfidesdeunaiou  hifl
4. AwdiResSounioudu il
5. Sufidavisned ufl 8 newnneu 2561
6. uﬂqﬂiuﬁﬂﬂﬂIUﬂ’]‘iLﬂﬂ‘i’lﬂ’W‘]

) a . s oo w . L
nFarunaunuduwndandauniadanidrdglusuian Aanjuas
a o o 1 </ < 44 ¥ c:J
nelulafifefuunamsnumauuannianawssnsuasunasanmIunaduiiug i
annsasruszndlilumsioasiannegndduseluluouan

7. A195U15187%7 (Course Description)
uaﬂmimimaauamwmma mmmﬂmLLa~mnﬂaauamwmmmmama

LEawaIuT N waluladnisyinlinuiuwuy Ialslada nnsvilamdnuia naswalnidana
ASamesuea nsuanuRatinim nisudnluloniva nsuanlulanedweiuaswalgin

)
UM
Principle of biomass conversion, important and bioconversion of

biomass for bioenergy, technology of densification, pyrolysis, gasification, biomass
combustion, ethanot production, biogas production, biodiesel production, biopolymer

and bioplastic production.
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7. AeduesiedYn (Course Description)
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Priﬁciples, concepts and processes of cooperative education, related
rules and regulations. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.
Personality development. Quality management sysfem in workplace. Presentation

techniques. Report writing.
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7. A1esues1ednn (Course Description)
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Cell and life, biomolecules, thermodynamics of cell, biological
membrane, organeltes, cytoskeleton, extracellular matrix, genetic materials and
functions, cell adhesion and junction, cell communication, cell cycle and control, cell
deaths, stem cell, cancer cell, .immune system, system biology, synthetic biology.
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ammﬂsvawﬁmw muuﬂmmmmtﬂumvmmumwm LLﬂ“‘ﬂ']"I:JL‘?J'ﬂiﬂumﬂIuIaFJﬂ'l‘S
wsAnuTad n'l's‘hjﬂs.f[afuul,l,aummn'nwm'ummﬂiuiaﬂ sudanguinediieatss ety
muﬁn‘di“anﬁlfamﬂ‘lu‘[aan'mmvLaaawaa"lmamqgncﬂaa wasmngay
7. ﬂ'laﬁU’]El‘i']EJTli'l (Course Description)
ﬂ'mi'swawummnvm*anutamwaa LVIﬂIﬂIﬁHﬂ’l‘iLWW“LaUQL‘Eﬁﬁ‘W‘U wad
- &nd way waafﬂﬁuwsa ‘Umawuwamamimﬂvmmwaa ﬂTﬂ‘UUi”IEJ‘U‘lJ?]’]ﬂﬂ’]‘SLW’]"LEIElx‘iL‘ﬁaa
ngwmawmawaanvmstwuLaaawaawaﬁ iwagdn waslwanidunsd fnsinwuenaniud
Introduction to cell cultivation, cultivation technology- of plant cell,
animat cell and microbial cell, factors affecting on cell cultivatioh, utilization of cell
cultivation, legislations involved in plant cell, animal cell and microbial cell cultivation.
Field trip required.
8. @1vvdfdeu
eamdsamuiusngluninni 3 §e 3.2
9. uwnuAuEAINISNSITEANNTUARYRUINRIEIUNAM iU InuangRTgTeTun
(Curriculum Mapping)
swaaaammwﬂswng‘luwmmn 449 3
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1. W& 02738463 3(3-0-6)
d = oo 3 ol o
Fadvin1eive URINEANEF TN IINGT
Faivnrendngy Forensic Biology

ot

2. swimilvedaeglumnalvssauuiynns Fail
() MrATANEILY NI
(v) wsvawelundngasiveenanstdin ariviinerenaniionm
() Avuanzddu
(v) Jomawdan
() wndvndonias
() ANUIMTEMIUNINGNT oo B 213 1 WO
Juiidaadounitioy 01416311 wdnwWugeans (Principle of Genetics)

a Ay A ) o 14
Jeiineuioundoudy L
da o o |
TUNIANITIIYY WUN 8 wewnIAY 2561
Taguszasdluningedu
iAdnenmanstiunumdiAnsenssuiunsgisssy wmanimmmumaﬂ«u
Tngmsatitbml iy Tinenssiulana Teolawignsseydndnuaiazanudniussewing
yana msUseyndldinaluladlva @ vaingranidanmauisoatvayunizuiums

gisssulisuiuldsinduasgnies
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7. #MesuneseBen (Course Description) _

Frinemeiiimenaansifesiy minvedeuiiiinmaiiindngunis
F1nen n’l'ﬁLﬂiﬂsﬁm‘iﬂsaﬁmamaatﬁaﬂuﬁtﬁﬂmq Lméwamé'ng’mmﬁ'm'm RIED
fugnitunsdiesisinedaine mﬂﬁﬂmm'ﬁuﬁwm miseyiinveduitin mssryuay
n'ﬁmLLunmJLaaﬂ ﬂ"ﬁ’)Lﬂi'l“"lﬂ‘i/l’l\‘m‘i.lﬁﬁ'lﬂFliLWE]ﬁ‘”‘UElfﬂﬁﬂ‘t&m T Tnelduasiedaduuesuny
\usin mi?Lﬂ'i’l“’WV]'NWUﬁﬂ']ﬁFI?Lw’e)'S“’UBFIaﬂ‘l:}m 1 Ingldidoomnefiutanuusine 9 M3
ﬂisLﬂJHﬂ?’]MUWL‘U'BﬂEJ‘UE]\‘!Nﬁﬂ’ﬁ’JLﬂ'i'l:i‘lfiﬂL’eJ‘LILﬂ

Introduction to forensic biotogy, crime scene investigation of biclogical
evidence, crime scene bloodstain pattern analysis, sources of biological evidence,
basic technology in forensic biology, serology technique, species identification,
identification of blood and blood group typing, genetic analysis for individual
identification using variable number tandem repeat, genetic analysis for individual
identification using various type of DNA markers, evaluation of the strength of forensic

DNA profile results.

87




8. oMTdEaay
| o 30
swazdyamunusingiuniini 3 e 3.2
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{(Curriculum Mapping)
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Faumhefn (su.ussens-au.U fuRms-vu.Anymenues)

1. SWaIn 02738482 3(2-3-6)
Hoigrnrulng ssuvaaumanlimansdmiuinaine
A o ar . .
YaIUINTEINNY Geographic Information System for Ecology

2. swimivelneglumuindvrssRuUiyeiael
() MAIANEIVALY NUANTE e
() wnaivawzlundngrsivemansinga aiivvingmanidinm
() Frnawsdadu

") 3rnannzidon
() wedvdonad
() AUIMIF T UNMRNGAT. o e-rrenneee e Gk i O
a | | o a
3. Ay fideaSeumnnen . 01424381 Ueiven (Ecology)
a dy al & 0’ 14
4. Fufidesssuniouny Tl
5. Jundminsnedv JUN 8 WEwNIAY 2561
6. Anguszaiunslingedun

m‘anaauuﬂaq=uaqaaeraauam\ﬁuLmiuﬂwuuﬁ‘[amamﬂimmnwmEJ
sUnuy msldarumemsaunagimaniiueiesdielunsinyminensossund uay
Ussfiuanudsmindofithse o mnn'ﬁuJaauLLanmaaLL:;ﬂaaum'luﬁarouuuavau'mm
m’iwn'ri'nl,ﬂ'mmanszwLLasmsmmmsmsﬂaanu’Lu'i=:muwmﬂm‘lﬂuﬂizawﬁquq‘uu 2

7. A1w8unwI1eIvn (Course Description)
asaunandaansidociy vdnnsaieunud dnvazvedeyaluszuy
ansaumAgiimans mylnneideyananesuarmameslussuuansaunagiimans ns
Famsfoyaifeiuil msfuisverlng nisussyndssuuansaumagiimaniiumsiinudiy
e sAdedussuuasaumagimaniimiaula
Introduction of Geographic Information System (GIS), principles of
mapping, data characters in GIS, vector and raster data analysis in GIS, spatial data
management, remote sensing, applications of GIS on ecological studies, interesting
research in GIS. |
8. a19sdieeu -
'5'1&1a~|,aﬂﬂmuwﬂi'mg'lwmﬁm 379 3.2
9. unuflnansmInsseanuiuinveumnsgiupanisiseuianuangasganedn
(Curricutum Mapping)
swasdoamaiiusinglumnai 4 4o 3

89




9.0, 1-1

wuuEuavainsnedvlud
sEAUYSYYIRe
AMAFTIANENANERS AsRaUmdRSHasINeNANERT TN URATLWLLEY
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1. WY 02738490 6
d =y =, =
Faun1E v AVNIANEN
A = el .
YDIVINTYIRN Y Cooperative Education

2. iwﬁ‘amﬁ"ﬂalfi‘Jmaeﬁj’luwmﬁmszﬁ’uﬂ%wuggm%ﬁaﬁ
| () MAITIANE Y PEUANTE. coorscrsececnere
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7. A193UI918397 (Course Description)

msufvanuludnvasninnudiam sulasanudildSuisunung
AADATUNIIIAYINTIEAIULAS NI TULEUD '

On the job training as a temporary employee according to the assigned
project including report and presentation. '

8. am1sddaau
al = o v
TeazByantuUTnglunuad 3 48 3.2
=l [V ar o
9. wpuiwaaININTEIIEANTURAYEUINATHIUNANI B INVANgATd 18T
(Curriculum Mapping)
o | : = v
gasdeanutuTnglunuei 4 9o 3
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1. s 02738491 3(3-0-6)
d = = ooo 4 d?ll -3 &l
Fadvnrwlne FELUHUITIWNUT UM PERITINTN
o o o . g .
42IYIN T IING Y Basic Research Methods in Biological Science
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() Jynawwiden
() vmeivnaenias
() ATTUEMSAMTUMANGR T oreenereeroeramreccrores AU N etrermsrssnsisnos

1

a P = | 1
Sy aSsuNInoy Tl .
o = w = » o ™
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7. f1e5ueT187397 (Course Description)
yanuazsefaudimaisemadnemanitinm  msnmusadym 9

sULUUNNTINY nﬁﬁﬁmqﬂisaqﬁuazauuﬁgm MIsuTINdeya MylATsikasfian

o
v

doya msldaffdmiumsite madsungusazmslauaNan1s Y

Pfinciples and research methods in biclogical science, identification of
research probtems, formulatation of research objectives and hypotheses, coltection
of data, data ahalysis and interpretation, application of statistics for research, report

. writing and presentation.

8. @1913dfaeu
: =l P2 =
Twazduanuiusingluninei 3 98 3.2
9. WNUMLEAINISNTZAAINSUENYEUIIRTFIUNANTTIUFINNVANGA TE 518707
(Curriculum Mapping)
= =] ‘o v
eazdaanuiivsingluvanei 4 ¥a 3

91




AN, 1-1

wuulauavalUaseduiin
, szaulIgyeyns
AMARYIINEAEnT ralzRadriansuasivendngns INeNURNTUNILEY

Frunumbiein (ru.ussene-u iR Anvidmenues)

1. SwEIN 02738499 3(0-9-5)
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Fodvnwdange Project in Biological Science
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(Basic Research Methods in Biological Science)
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7. A195UwTwIE1 (Course Description)
mIAnwAuniuasidemeanemani@anw maleseideya uastou
Svadussnumsinomand waznisunaue | '
Study and doing research in biological science, data analysis and

compiled into a scientific paper and presentation.

8. 81ddaay
< ) w
swazBeasunusnglunini 3 49 3.2
d ol oy = L =y
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(Curriculum Mapping)
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Instrument in Biological Science
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(v) mnsinewlundngasivenmanstodin arniivineranitanm
(v) Fvawiztidy
() Fvnawziion

() wuedvndenad

() AUEINTEMIUNANGRS. ..o
FeuSuuninany 01403112 YfURnsiadivialy (Laboratory in General Chemistry)

a o
3. v
a dy o 2 o L
4. Fuiseatsuwiauiy il
ar dv o ey
5. WUNIANITBIYT
6. - IngUszasAlunIsUSuUTTeiun

- n‘ d = ar L3 b ot cé =
wWasutninnusingelidenadesiuioivmuing

sdussdsnlunuisirmanisdsau

Tl LTl 110 O

Fuil 8 wapuatay 2561

ANARTUNR AN FIERITINT

7. snsnwisudisunisuiudgsein

3(2-3-6)

P40, 1-2

= q. ady o '
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Instrument for Biological Science Instrument in Biological Science MednegY
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. ' finsauunnau
Juitdoadoundeuliu i Auniiveaiouwioudu 1uf )
A1a5uteT1enY (Course Description) A1e5u18518391 (Course Description) Yiuse
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Principles and methods of using the research
instruments for biological science. Field trip

required.

Principles and methods of using the
research instruments in biclogical science. Field

trip required.
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o = = 2
swazidoanuivsinglunuaai 3 9o 3.2

= o o y oy ar a
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(Curriculum Mapping)
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Computer Application in Biological Computer Application in FalanufdRns
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Fyidoudsuniiou 01418112 w50 01418113 Joitdpadounanou  Ladl - gnEnsIeAi
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FfinenTeundouy Ll _ deadoundeuy Tl
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Data communication and intemet, the
study on internet, information system, database
systemn and computer application in biological
science.

8. mmsawﬁau 'iwavtaammwﬂﬂﬂg'lw nedl 3 4a 3.2
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(Curriculum Mapping) 51&151.,Laﬂmmmwﬂiﬂnglwmmﬂ 4403

94




AR89 (Course Outline)

Fruumiteia (vu.ussee-vnufiani-va Anvidlsauied)

e : 02738312 3(3-0-6)
Fovntwiing wanMSIRTTUULAZEYN TS
ﬁaﬁmmmé’anqv Principles of Systematics and Taxonomy
\#1lA395187391 (Course Outline) Fwaudaluwussse
1. Yssfuazmuddnuesaynsuisnuuasnniinssuy 1.5
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Laboratory in Principles of Systematics and Taxonomy
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1A11AS95187397 (Course Outline)
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1. WuATugha ‘ 6
2. wanns LLa.,mﬂuﬂm'iLwn..Laamaauaumamaw‘u 6
3. ﬂ‘ﬁLW’luLﬂENL‘tiaﬁLLEluLuﬂLEJE]LWBﬂ’]'S?JEﬂEJWUQW‘U 6
\ATUFNa '
4. m'ﬂmyLa'aaLuaLaawwLwaﬂﬁ'ﬁwammeaaﬂhﬁﬁ 3
5. mimﬂsLamLuawa‘wmwamsﬂiuﬂqawquw 3
6. nsHARLAARYLBN 3
7. arufrmilumsanedsasaduanifadafions 3
nanRTIAsEgha
FipTy 30
wlAse318397 (Course Outline) Sruaudlusfians
1. Viawgumm'ﬁ nay Lﬂéaaﬁaﬁlﬁmﬁaﬂumu 3
qumamaauavmawaww
2: Lwﬂuﬂmsm‘lﬁﬂaamaaauma 3
3. pmswsiasaiode wasiimanieuenms 3
4. mawsdsuvaduasiedefinitensvanefugiy
LATYENY _
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Fomnrudengu Production and Utilization of Bioproducts
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1AlAsas1e3y (Course Outline)
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Hodwnwnlng wialuladniswdeuudasanwdaig
Fodmmwdangy Biomass Conversion Technology
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1A1lAS95183%1 (Course Outline)

Frurumineiin (vu.ussere-vedfifinns-sufdnedienaues)

TREIUN 02738390 1(1-0-2)

FoSunwilve MMSATHUATIUNS BUARAAANYN

Fognrmdange Cooperative Education Preparation

AnlAsesnedun (Course Outline) Saudalausses
1. ¥ENATT WUIAR LATNTEUIUNSTBIENADANY 1.5
2. suifpudadadiuiieades 1.5
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unviin (Lep:doptera Nymphalidae: Junonia) maamavamwﬂuwawu 215613
INANERT U, 44(4): 747-758.
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