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15.156 Aevimosuarnsdoulsunsudodu
TU156 Introduction to Computers and Programming
a4.396 mmé’aﬂqmﬁaqmﬂixmﬁmﬁmmi 2

EL396 English for Academic Purpose 2

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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2) Avnawiz Litdesndi 102 wvhwein
2.1) FugunIeInerdaasuazatinaans UnAnwazsedinw e luniindvnnugIum e ans

LATANIAAIERSINUIN 26 MBAR INS18TIMRRB UL

M.111 Fanen 1 3 (3-0-6)
SC111 Biology 1

M.112 FInen 2 3 (3-0-6)
SC112 Biology 2

m.121 wadl 1 3 (3-0-6)
SC121 Chemistry 1

M.122 1Al 2 3 (3-0-6)
SC122 Chemistry 2

M.135 Wandvialy 3 (3-0-6)

SC135 General Physics

W.161 UJURNSTTINe 1 1(0-3-0)
SC161 Biology Laboratory 1

W.162 YRURNSTYINe 2 1(0-3-0)
SC162 Biology Laboratory 2

W.171 UURMsedl 1 1(0-3-0)
SC171 Chemistry Laboratory 1

W.172 YURMsed 2 1(0-3-0)
SC172 Chemistry Laboratory 2

.185 UFTRMIHANAVLY 1(0-3-0)
SC185 General Physics Laboratory

A.218 uAaRaad I UINeImans 1 3 (3-0-6)
MA218 Calculus for Science |

A.209 Lma@é’aLLazammi@qaqﬁuéﬁmé’u 3 (3-0-6)

MA209 Calculus and Elementary Differential Equations

2.2) Fuisiuluanun Thnwadesdnusein st 44 mein nsedndwiolud
n¥.201 TN 3 (3-0-6)
BT201 Microbiology
nv.202  UJURN159ATYINe 1(0-3-0)

BT202 Microbiology Laboratory

231 AmnIsuTued 2 (2-0-4)
BT231 Biochemical Engineering
Y242 fugenans 3 (3-0-6)

BT242 Genetics



n%.243
BT243
n%.251
BT251
N%.252
BT252
N%.282
BT282
ny.284
BT284
1%.301
BT301
N%Y.332
BT332
%341
BT341
ny.344
BT344
n%y.345
BT345
N.352
BT352
n%.355
BT355
1%.440
BT440
N%.450
BT450
N%.491
BT491
N%y.492
BT492
1%.493
BT493
%v.494
BTA494

U URnsiugAans

Genetics Laboratory

wialulagTanamn

Biotechnology
Aanssuassassananalulagdanin 1
Creative Activity in Biotechnology 1
Al

Biochemistry

UURNsTLALl

Biochemistry Laboratory
ATIneuaiugAansaunse
Microbial Physiology and Genetics
MU UANINITIAINTTUNTEUIUNITTINN
Unit Operations in Bioprocess Engineering
waduazmmzidsaiode

Cell and Tissue Culture

RugiAnssu 1

Genetic Engineering 1

U URNsugIengsy 1

Genetic Engineering Laboratory 1

5L 08UM I IAERTTININ
Biosciences Research Methodology
Aanssuaseassanamalulagdnnn 2
Creative Activity in Biotechnology 2
P TAUNAFIANT 1

Bioinformatics |
NSATUANAMNINNENTUNNITIN TN
Quiality Control of Biological Products
dunumanalulagyinin

Seminar in Biotechnology
TAssuiAYamalulagdinim
Special Project in Biotechnology
Anaunpauy (kidesnin 180 $2lua)
Field Training
YsesTTUYamAlulagdaInw

Ethics in Biotechnology

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (2-3-4)

4 (3-3-6)

4 (3-3-6)

3 (3-0-6)

1(0-3-0)

1(1-0-2)

1(0-3-0)

3 (2-3-4)

2 (2-0-4)

1(1-0-2)

1(0-3-0)

1 (0-3-0)

1 (1-0-2)

14
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2.3) 3yUsAUIAaNUBNENYN 14 nuwhn
M.301 MMIUTENRUNMIAAVEIAan SazLnAlulad 3 (3-0-6)
SC301 Entrepreneurship in Science and Technology
A11.206 LANBUNIY 4 (3-3-6)
CM206 Organic Chemistry
AN.227 willaseikagn1sUszend 4 (3-3-6)
CM227 Analytical Chemistry and Applications

waridan@nwidn 1 3 3 miieda 910 Ieslull

@.338 NN9ONLUUNITYIAAIAIMTUINYIAENT 3 (3-0-6)
ST338 Experimental Designs for Science
4.431 N1990NKUUNITVINABALUBIRY 3 (3-0-6)
ST431 Introduction to Experimental Designs

2.4) 3w 1a9n 18 nein

Un@nwdeadenfnyisedvimnualilunuandnlanuinivviieain 4 nuanivn ewn vaawmalulagdinin
grannIsy mAmAlulagdinming vdamaluladdinmdansaumeamans tagvinmaluladTinwdwnnden 31w
12 vieie wagden@nwsngln luniinivdeniuavivmaluladtinnvis eivdenuenaivn dnlitasnin 6 iy ¢

Neazdunnalul

2.4.1) vamalulagiinmenaivnssy

a a

nnmalulagdinimenamnssuidunisussgnamalulag@inmludminssunssuiunisnaaia la

'
a a

nanSnuinfiaanin Ysunszuaun1sliiedu anduneunisude uwaz/vie Wenliingauiiiuvesnde was/m3e siangn

q

a

Tnguiunsldiisal jsendinnsiieglugudigadadunid (wuafiSe Bad 51 uazamie) uazieuledlunisads

a o 6 a v 6

wAnf el Geisefiserildonnldandaidinnussund uae/vie AiEindiinunisuudaius
shinwdesdnusedndelull sa 12 mhein ldud

N.336 HUARUIRETUAZ AU 2 (2-0-4)

BT336 Material and Energy Balances

Y337  A1SEEWILIE ANSeU Lagluluudy 2 (2-0-4)

BT337 Mass, Heat, and Momentum Transfer

n9.338  nsanglaumaluladiaznisinnisialuladdanin 2 (2-0-4)

BT338 Technology Transfer and Biotechnology Management

VY376 @TIIMEIAAMNTIY 3(2-3-4)
BT376 Industrial Microbiology
w487  wialulagoulwl 3 (2-3-4)

BT487 Enzyme Technology

wazidand@nwdnlitesnin 6 vileda ansevlivndanvesanvvwmaluladtinnvs e asnusnanun
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2.4.2) wananalulagdinniey

'
v aa °

winamealuladTnmiivjutiumalladinmiiviiaonadesivmideiiauddyson siamuussme
waztduiidenisvemaiausany tneyatiunisifeunisasuiiisadesiunsimuniusiie Wy Jvunaluladdanmis
WugransuarnsUsulgeiusie fnsianedosmnefidueiiiolfussiiuruduiudmaiugnssuuaz dnduunain
04 flAdenmsimihnsnangvesiinioasiuginlitdnvaunduiidesnmsvewmainieuitywilifuinunans dndnw
wlFoudiAeatuniseuanlaed™3s msliineluladnaranifleduaiunisenuaznsaigdvlnvesnazimadauazisns
Tunsiasuuamsadsineitenmsinergnsiiuinwnandavnanmsinns
tnfnwdesdnuaeisdelud sau 12 miswfn ldun
NU.326  AITINYUATIULNUBATUYDINY 3 (2-3-9)
BT326 Plant Physiology and Metabolism
NY.386  TIALUATNANAUINTITTUNRVRINY 2 (2-0-4)
BT386 Plant Biochemistry and Natural Products
Nu.426  MIAUANLAeTIs 2 (2-0-4)
BT426 Biological Control

nu.449  ugeaniiarnsuIuUTeiugiY 2 (2-0-4)
BT449 Plant Genetics and Breeding

457 wialulagTininiiy 3(2-3-4)
BT457 Plant Biotechnology

waridan@nwdnlitosnin 6 weds NS ludvIEeNveIE1Iv T INALLadTINMUS 8 Iv L EDNUBNE1

2.4.3) vnawAllagTanmdiansaunanans
nuawalulagdininaiudiansaumanian sgaunlunisvauiasUssendldlusunsunouiinnes

naeauldnlansruIuNIITIIRBNIne SLas T eI wInluNsIANsuAL T IeRAuduTuS TEnIteya uavyn

£ Py

dayaniianududeunasiivuialugvestoyan1s@iinet ielidnlassdninuinugiuwarnisinludssyndlinig

waluladdinmldegrmainvatsuagimunga 1wy n1svhunelsn nseaniutkasiAL e NIRUMIAITeaN NN
Fanawandvayulng n1sfnwiniiuvainvatsuaziuIouiioudadfidinlusedulednd (omics)
sufsnsysanmsenuiiudimsaumannsedudlunauiessdulassaiieestuiana (structural bioinformatics) Lile
\lanalnmsinuvesdsdidinludedn

o =2

PnAnwiAsAnwsIeIvne Ul 571 12 wdeie lawn

71%.346 A5 8UIUSHASULTITENTEUMNARERNS 3 (2-3-4)
BT346 Bioinformatics Programming
719.347 YURDUITN TN TAUNAANERT 3 (3-0-6)

BT347 Bioinformatics Algorithms

348 msvimilesdeyan1stiansaumamans 3 (3-0-6)
BT348 Data Mining in Bioinformatics
VY447 FEnsaumarans 2 3 (3-0-6)

BT447 Bioinformatics 2
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wazdan@nwidnlidtesnin 6 nuedn 15183V tUIVIEeNVBIAN VIV INATLTAETIN 1INNT DIV WEBN

UDNEAU

2.4.9) vunawmaluladiinmawinaon
nanalulagdinmaindeugatunisiesdanuimanalulagdinmaielndussendldiiionts
dnnsaudsanaen ansunladymdunedeuidfdynaonaunisiaunandueilvde el ldmauwuaisiadndwa

3 o a

nsynukaziudunsesieuysd dl uasdaindeu 019 wu nsldaduniduntaddeyludndyanlssuenainnssy ns

v '
a v o

Mfwuarqduriddesansamanirdndasfiafinnddluusaziluiiuiinvinisnees msldamedidounuhiude
UiuussuasiiunmuesmonstufuununsTiend msldasatnainfivuazsioulaludlunisemueilsvesiivuiunis
Tdansiesiidndngity uaznsiauniagtnmeidalwiiediuldumulruvdonanadin Wusu msBeunsaeuduzuuuy
ysannslagthmanslunn 9 susideslestuitelihdnuldifuauduiusvesnmsnluesineg datuliindn
faruannsalunaoudtugs dufe duaSulithAnwldy dila psevinfemuddedeiaulafing
tndnviamsfnureivireludl v 12 miwfin W
Y316 AMEVAINMAIeIn keI TaunTg 3 (3-0-6)

BT316 Biodiversity and Evolution

Wu317  qatiivendainden 3 (3-0-6)
BT317 Environmental Microbiology

%.319 wAlulaganmdmsumsthdavendeuarige 3 (2-3-4)
BT319 Biotechnology for Waste and Wastewater Treatment

N%.416 nsUnveudenetinin 3 (3-0-6)
BT416 Bioremediation

wavidandnwdnlidesnin 6 nieda 3nsieIvluivdenvesarvivimalulad@inmusedvden

UDNAIUN

2.4.5) Fndentuarvinaluladinin laun
V¥.206  Ya¥riveludinUsedniu 3 (3-0-6)
BT206 Microbiology in daily life
Y246 Wugeansiudsny 3 (3-0-6)
BT246 Genetics and Society
nY.256  WAndusmamalulagdinin 3 (3-0-6)
BT256 Biotechnological products
Y306 la¥ainen 3 (3-0-6)
BT306 Virology
w308 srinendedu 3 (3-0-6)
BT308 Basic Mycology
Y. 309 AudaeademdinmlunisuiRnumegadiive 3 (3-0-6)

BT309 Biosafety in Microbiological Laboratory



nv.318
BT318
N%.349
BT349
N%Y.356
BT356
NY.357
BT357
N%.406
BT406
%407
BT407
1%.408
BT408
nv.415
BT415
ny.419
BT419
ny.427
BT427
NY.436
BT436
ny.437
BT437
N%.438
BT438
n%.439
BT439
n%y.446
BT446
N%.448
BT448
N%v.456
BT456
N%y.458
BT458
n%y.459
BT459

wealuladTnndando 3 (3-0-6)
Environmental Biotechnology

Wugeansuywd 3 (3-0-6)
Human Genetics

NM99NLUVILTIRONNUADS 3 (3-0-6)
Computer-Aided Drug Design

ulumaluladdinam 3 (3-0-6)
Nanobiotechnology

HARSUIAINEUNSE 3 (3-0-6)

Microbial Products

walulagdan 3 (2-3-4)
Yeast Technology
WAlWlagI NN 3 (3-0-6)

Fungal Biotechnology

wusyIngmalulagdinm 3(2-3-4)
Biotechnological Araneology

wialuladTinmansnelasunasnnou 3 (2-3-4)
Algal and Plankton Biotechnology
AATIveaznsiansdinsiuiemaanadi 3 (3-0-6)
Postharvest physiology and Management of Horticultural Products
N199NLUUNTEUIUNITNINTINN 3 (3-0-6)
Bioprocess Design

IFINTTULUNUDEAA 3 (3-0-6)
Metabolic Engineering

nMsUsENRUMINILYALUladTIN N 1(0-3-0)
Entrepreneurship in Biotechnology

NI NATIALAZHAIUIWIRNTTUNNTININ 2 (2-0-4)
Creativity and Development in Biological Innovation

WUFIFINTTY 2 3 (2-3-4)

Genetic Engineering 2

udind 3 (2-3-4)
Genomics
MU lgBUIINVBBFLNIINITHNENT 3 (2-3-4)

Agricultural Waste Utilization

YPINLIIZUY 3 (3-0-6)
Systems Biology

wdrnssumanalulagdinim 3 (3-0-6)

Pharmaceutical Biotechnology

18
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71%.466 afAuAUINen 3 (3-0-6)
BT466 Immunology
%9.476 walulagnisugdn 3 (2-3-4)

BT476 Fermentation Technology

N9.477 welulafindesiuueanaged 3 (2-3-4)
BT477 Alcoholic Beverage Technology

NY.486  FMUARAIINISTUAL 3 (3-0-6)
BT486 Selected Topics in Biochemistry

v.488  Ipssasswazminfivesiusiiu 3 (3-0-6)

BT488 Protein Structure and Function

2.4.6) Iy udenuenanv laun
s1e3v1denfusinglundngnsdug ateldnisniduvresangingrmiansuazinalulag

UInedusssumans Nleaeulranvivnduniseu awnsaamsilsusouduividenuenaivile

3. Ay uaentds

gn@Enwanuisaidenfnwinledlandaasuluuninendesssuaians Wudvdenas suulitesnin 6

) '
U N v =

piefn NElLNgsImDe FnAnw ity BInnEsNsUsEmARIeY
tnAnwaziniviinlundnaasivnfnwilunsdiui 1 uazdii 2 Aldsiade “us” sedv 100 Ao 15.100-

15.156 Wtududvndeniastule

4. n1sANWIIVIN

PndAnwuennmIviuseaanazAnyivinarvivmalulagtinin ssdesdnusiein swlddsenin 15

yein 9l

1) Anyiwndadu 6 ulein el

1%.353 wialulagdinn 1 3 (3-0-6)
BT353 Biotechnology 1
1%.354 walulagdinm 2 3 (3-0-6)
BT354 Biotechnology 2

LhelY

2) denfnwdnldesndt 9 nieAnnnaeiniUaaeulundnanssia ny. 3XX uar 1. XX Tuaviin

walulag¥inn

5. MsAnw e FuayUsyaluavdvimaluladdanm
tnfnwdlaladnwisedveineg anunangasluavinalulaginwliviiein avauliesndt 101 mise
An suidevluselul fianslasuayUSaya,
1) I¥rsesuiadvazanlsisnii 2.00

2) Iedungidewduindnwuwdildtosnin 5 ananis@nwuni



3) la@nwndu@nwialusiy 30 whein

20

4) ladnwsedyangvesavnivimaluladtinnlidesndi 65 nuiein Ussnaudmieninignugiu

PINYIANEAS AT ANAFNERS 571 26 MRede wazdvveduluaivndnlidesnin 35 niein Inedesaaudvvesuly

aleilaishng1 € (2.00) ndn

5) la@nwnivdentas litasnin 6 ilein

3.1.4 WHUN1SANY

UYn1sAne® 1

nAFeud 1 nein
M.111 I Inen 1 3
W.121 1Adl 1 3
W.161 UJURNMSTYINe 1 1
W71 U{URNsedl 1 1
15.104 N15AA 91U WazlTURENIRNTEY U 3
15.105 Vinwgn1sdeansfenudingu 3
A.218 upapaad I UIneImans 1 3
9.251 walulagdinn 3
591 20
naFeud 2 nehn
M. 112 FInen 2 3
W.122 1Al 2 3
M.135 FaAndvinly 3
WM.162 U{URNITVINET 2 1
w172 YjURnsed 2 1
m.185 UFTRNsHANTLY 1
15.101 lan 91@eu wazle 3
15.155 aﬁﬁ‘ﬁugm 3
7,209 uAaRdAuaraALNaTseyus Doy 3
59 21




Un1senwn 2

madeuil 1 nuein
A3.206 LATBUNSE 4
AN.227 RIS IEkAENITUTEENA 4
N%.231 AAnTsuTuadl 2
%.252 Aanssuasvassamanalulagdinin 1 1
15.100 walilssiunisasiiounleym 3
U5.106 AIUARASIIETIALAENNTARENS 3
15.156 Aeufmestarmsifoulusunsudeadu 3
593 20
madeuil 2 nuein
V9.201 9a%YING 3
nv.202 UHURNI98TVINe 1
V19.242 Wugeans 3
n%.243 UHURnsiugaans 1
N%.282 Al 3
nv.28¢ U{UAN5TAL 1
15.102  YinwedInn1edenu 3
XX XXX AU NABNES 3
XX XXX AU NABNES 3
57U 21

21



Unsenw 3

madeuil 1 nuein
N9.301 @3TIVearRUgAEnsauNIe 3
1%.332 18U URNIIIIAMINITUNTZUILNITVININ 4
vu.301 Wwaduaymsinziasieide il
%.355 Aanssuasvassamanalulagdinin 2 1
#.338  A1500NLUUNISNARDIENSUINYIAERNT 13D 3
4431 MseenuUUMInasLey
#4.296 m‘m5aﬂqwt,ﬁaa;mﬂisaaﬁmﬁﬁmmi 1 3
XX xxx AU Uaen (ATIAUVDINNINIUN) 3
71 21
madeui 2 Velnld
Y344 Rugimnssy 1 3
nv.345 UJURNsugImNITY 1 1
N%.352  SeLUgUnTITENIINGIEEASTINN 1
N9.440 FIESEUNAAIERT 1 3
15.103  Tinfupudaiy 3
m.301 NsUsENRUMSAIMUINeMmaEnsLaznalulad 3
XX xxx AU naen (TIRUVDINNINIU) 3
XX xxx 3w naen (TIRUVDINNINIU) 3
74 20
maggFeu Insinud 3
niwhe
v9.493 Anaunieauny (bidesndn 180 dalua) 1
574 1

22
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Imsdnwdl 4
madeuil 1 nuein
7n9.491  dunumanalulagdinin 1
XX XXX 3Ya8N 3
XX XXX 3YLA8N 3
XX XXX 3YA8N 3
57U 10
madeui 2 RUAA
V1%.450 NMIATUANAMAINNEASTNTININ 2
19.492  lasenuilAwnanalulagdinin 1
N%.494 938555uManAlulagiinw 1
593 5
3.1.5 A195U18TI8
Jurdnwiall doudl 1
MUAFIAUAERNT
15.100 walesiunisasianndeym 3 (3-0-6)

TU100 Civic Engagement

Ugnilsdndniin unum wagnihiimnusuiiavevvesnisiuaindnifvesdnluguswaiodan dunszuiums
vannmane s Ly n1sussene mseAuTensdlinwimeg gnududu TastnAnwazdesinilasinissused tieliAnnis
$u3 vioiRnnswAsuLas Tudsuifiuiianls

Instillation of social conscience and awareness of one’s role and duties as a good global citizen. This is
done through a variety of methods such as lectures, discussion of various case studies and field study outings.
Students are required to organise a campaign to raise awareness or bring about change in an area of their

interest.

15.101 lan 9udou waglne 3 (3-0-6)
TU101 Thailand, ASEAN, and the World

Anvunngnisaitddnuedan ondeuuaring luiinisnisdios wsugha dsaufmusssu lngldnseuuudn
ngud uarsuilouidomediaumans siunseAunsuazendogvaniumsnivieyanaiiléfunruala deliAnyuues
semuvannansiazdtlanududeud duiusiuiian f3nd1iinaina (GLOBAL MINDSET) énsavinmisnseunaia
Fowuuazdalanirilmiléniewndy

Study of significant phenomena around the world, in the ASEAN region and in Thailand in terms of their
political, economic and sociocultural dimensions. This is done through approaches, theories and principles of
social science research via discussion and raising examples of situations or people of interest. The purpose of

this is to create a perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader worldview.
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45.109 winnssufiunszuIuAngUsENOUNTS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

msUszifiunnuidsauaznisaiislondlysl nsAnuaznisnsusuLuUgUsznouns nisdndulauazniswamn
§379 nsdeansiessiauaznsainausigslesgnaiiuseaniaim msaianuensnniiedsn

Risk assessment and creating new opportunities. Thinking and planning as an entrepreneur. Decision
making and entrepreneurial venture development. Business communication for delivering concept or initiative in

an efficient, effective and compelling manner. Social shared value creation.

WNAUYBHAIANS
15.102  VinweAlaniedany 3 (3-0-6)
TU102  Social Life Skills

NIPUAAUNAINAULBIUUUDIATIY Hamadusnane esual e wardndyana Faduinuedfyiivey ek
Uszavanudnsauasli@inludenuegiaduay densimunnuamnsalunisguaguainnisnignisianisanuasen
Msadreausiupmieensuel mm‘ﬁﬂ’«mmaﬂLLazmi‘U%’U@hLﬁ'aLm%zyﬁuﬁiymmﬁm?mia p1ual uazdinu nsidnla
ArvINEYesguYsAans nsld sulsraumsniuagausudsluaudiiugsenieauy fuanged Tuuausingg v
iruAad aue3 Aauznsuans wazantdnenssy

Holistic health care, addressing the physical, emotional ,social ,and spiritual needs ,which is considered.
Important skills for success in leading a happy life in society. Students learn to develop their ability in physical
health care to manage stress, build emotional security, understand themselves and adapt to psycholosical,
emotional and social problems. Students also learn to understand the meaning of aesthetics, experiencing and
appreciating the relationship between art and humanity in different fields, namely visual arts, music, performing

arts and architecture.

15.108 N1TWAILILAZIANITAULDY 3 (3-0-6)
TU108 Self-Development and Management
msdansuarmsusudniuiinlufauminerdeviunansaurainvane uasas AN ST Ay
WAZANRAIANI901THA NS TAAULBIAENITINUHLBUIAR N1THAIUINTISEUIAREATIN LLaxmia&ﬁwﬁ’UQ’ﬁ'uaéw
asuguLazIAINETuLas Tu
Coping with and adaptation to university life. Development of social skill and emotional intelligence.
Self understanding and planning for the future. Personality and social etiquette. Learning to live harmoniously

and respectfully with others and the society.

PNAINYAENSAUARAAIERS

15.103  Fnduardaiu 3 (3-0-6)
TU103  Life and Sustainability

nsadudinedraminudunisidsuudasveslan WileanuduWudszvinanadn
YBIETII 1 upraTINAS TeAwIndeNaTIASY MIlindanu isvgia dsmaluerudauduamaaudoy. aeeatuewd

PUIMAINeImansaannden Milugnsusuienitdingemudseu
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This course provides an introduction to the importance of life-cycle systems perspectives in
understanding major challenges and solutions to achieving more sustainable societies in this changing world.
Students will learn about the relationship between mankind and the environment in the context of energy and
resource use, consumption and development, and environmental constraints.Furthermore, an examination of
social conflict and change from the life-cycle perspective will be used to develop an understanding of potential

solution pathways for sustainable lifestyle modifications.

15.107 vinwzAaaniun1sAlam 3 (3-0-6)
TU107 Digital Skill and Problem Solving
vinwensfadsinaiiionaudtymnasnsimulenalmifudieuuaziasugia Aruannsolufumuae
msddsansaumaldegiafivseansam nsusefiupnuindedovesasaumne n1sndunsosuazdnnisansaumneegng
uszuu mslduazasserussasnuiivia nsdeanseeulatdednaiendn
Basic computational thinking skill for solving problems and developing new social and economic
opportunities. Efficient access and search for information. Information reliability evaluation. Filtering and

managing information systematically. Ethical digital usage and professional online communication.

NANIW
15.050  MIWAIUIINYEN19I89NY Y 3 (3-0-6)
TU 050  English Skill Development Taidunieie

Rnvinwenwdinguluszauidessiu laun nsila n1swa n1seu nslow W@eysanns Weduiugiulunis
Wauvinwzn1wsanguszausely
Practice  basic  skills  for  listening,  speaking,  reading, and  writing in  English  through

an integrated method. Students will acquire a basis to continue to study English at a higher level.

15.104  nN15AR 97U wazllyueY eI T 3 (3-0-6)
TU104  Critical Thinking, Reading, and Writing

‘W”@,Jmﬁ’ﬂwzmiﬁméwﬁ%ﬁmmﬂmr;humir??m"mm N153LAS1Z N15FILATITA LAy
nsUsziiiuen Wavinwenmsenuieduanszdify Whlegaavane Waued aunfigiu ndngruaduayu msldivguad
lugdoasuresnudeu Wauvinvensiliounansenudaiuegiiiinanauazn1sdeundannis §inaevenninude
wazidoulostoyaiirfunusswesmuies safsamisndsdmdngrunazdeyaunl flunisaiassdnuidouldodiad
Usg@ngnn

Development of critical thinking through questioning, analytical, synthetic and evaluation skills.
Students learn how to read without necessarily accepting all the information presented in the text, but rather
consider the content in depth, taking into account the objectives, perspectives, assumptions, bias and supporting
evidence, as well as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students’ own persuasive writing based on information researched from various sources, using

effective presentation techniques.
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U5.105 ﬁﬂmmiﬁaaﬁﬁwmmé’mqw 3 (3-0-6)
TU105  Communication Skills in English

Wainwensite o 81y uazdeunundinguelautumiuannsalumsaunuile wandsuaudniiu
waynseu Wevhanudladoniinmslumanssineg fiiendestuindneatndnem

Development of English listening, speaking, reading and writing skills, focusing on the ability to hold a
conversation in exchanging opinions, as well as reading comprehension of academic texts from various disciplines related

to students’ field of study.

15106 AMUARASNATIARAYANSA0ANS 3 (3-0-6)
TU106  Creativity and Communication

nsEUIUNISAREEas19assA IneinsAndainniduesduseneud ey uagnisdearsaudndnailiin
NaFuSDEIzANA LT UV IR TarsTIN an1nwanden TlusEAuyAna B3AnT wazdan

Creative  thought processes, with critical thinking as an important part, as well
as communication of these thoughts that lead to suitable results in social, cultural and environmental contexts,

at personal, organisational and social levels

Fudnwialy daudi 2
15.155 aaaﬁugm 3 (3-0-6)
TU155 Elementary Statistics

anwauzdynmeada nuniuadfidmssaun anudiazdu fudsduuaznisuanuaesioulsgy viuw
P99 wazUnd aliansdniegnalagn1sLaNLaesfiaii n1sUszanmuA uagnisadeuayigiu ifeafudade
UsgmnInNguifeIkazaIngy N13anTeRanLlsUnudwunmMafie) MIwseinsonneskasanduius dadudaden ns
vngoulamdges

To identify the Nature of statistical problems; review of descriptive statistics; probability; random
variables and some probability distributions (binomial, poison and normal) ; elementary sampling and sampling
distributions; estimation and hypotheses testing for one and two populations; one-way analysis of variance;

simple linear regression and correlation; chi-square test.

5156 meufwosuarnadeulusunsudesdu 3 (3-0-6)
TU156 Introduction to Computers and Programming
pdnnsfiugIuressruuAeuinmes ndnnsnisUszaianatoyadiaanseind vensfuiisruuuazeeniug
Uswend Sunawds danu naunudeya FnsnseenuutuasimuTusunsy mauddymieavilusunsussiugs
Basic concepts of computer systems, electronic data processing concepts, system and application

software, algorithms, flowcharts, data representation, program design and development methodology, problem

solving using high-level language programming.
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d4.296 mmé’dﬂqmﬁaf\;mﬂixmﬁmﬁmmﬁ1 3 (3-0-6)
EL296 English for Academic Purposes 1
deAunieu : aw. 172 vise Us. 105
Prerequisite : EL 172 or TU 105

Waunvinuensile ya 8 uazldeunusinguiiiegauszasdidiving dlevnmeinusznaudenisagy
A msliddiow msussestuneuwaznsruauns mslimduarduug msesuisaruduiusifurmuarea
WAEN1TOSUILANUMLDULATAIIUATS

This course focuses on students’ English listening, speaking, reading and writing skills in English for
academic purposes. The course content includes summarizing, giving definitions, describing processes, siving

instructions, explaining cause and effect relationships, and describing compare and contrast relationships

&14.396 m‘mé’ﬂﬂqmﬁaa;mssmﬁmﬁmmi 2 3 (3-0-6)
EL396 English for Academic Purposes 2
IeAuneu : @Y. 296
Prerequisite: EL 296

iesuaainuznsile ya 81w wasdeulneiuvinuensdeuiiognuszasdidainins 1dud nsandudin
nMsAnudea MITLUTTNNNT wazn1I8UUNARgIIRY

This course is designed to strengthen students’ English listening, speaking and reading with an emphasis
on writing skills for academic purposes. These skills include note-taking, data interpretation, academic writing and

research abstract reading.

Anitugrumsinemaniuazadaeans
W.111 F3men 1 3 (3-0-6)
SC111 Biology 1

Fanendesiuvesdnd lasaduaznssuiumahnuiensisdnvesdnifudseduluana wad iede
¥y svuu fesedudin lassaduuagniiiivesnsadianddnlunisaionendnvugmaiugnssy nsdnduundad ns
WIAUlaLAzALINTS N3FUITLES NeAnssL 3TRuInT waslineingvosdn

Fundamental biological concepts of animals, structures and basic metabolic processes of animal at
molecular, cell, tissue, organ, system, and individual levels, structures and functions of nucleic acids in genetic

inheritance, animal classifications, growth and development, reproduction, behavior, evolution, and ecology of

animals.

M.112 F¥inen 2 3 (3-0-6)
SC112 Biology 2

FnenSesduvediia TaswEdne @35IMen wavsssumvesiiy ndundsulmuarnszuaunshnulofuiions
3N NMsdnduuniie nsFuiiug 3Tannms uaslineine1vediy

Fundamental biological concepts of plants, structures, physiological and natural aspects of plants,

energetic and basic metabolic processes for life, plant classifications, reproduction, evolution, and plant ecology.
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m.121 1adl 1 3 (3-0-6)
SC121 Chemistry 1
Tnssa$reznen lavmeusiu nsin3eadidnnsou Sldnasoursuenan Msuiisdnduusmanluii U

duitus Sevazdndiusgluansusenau Wusziad anmiliihau usyleseu Wustlanlaud lassasnednda Useamuans
nuiiusziiaud gusisluana audhvessinsniiwumiinuazunsuddu dunssanmdidnasou nguesuidanunf
Ansiufa whanan veanad ussdamieiseninduana Wustlalasiau unugfiigane avmdudu audinoadiniin
VoI TIUUREN ﬂuaﬂLL%ﬂaé’mgm waanie gamall Aufeau Msmgleundauainuieu anuiauding Ufnsengn
ANuSeu Uisenmeanuiou ngnieaunarans nueead

Atomic  structure, Quantum numbers, Electron configuration, Valence electron, Electromagnetic radiation,
Stoichiometry, Percent composition, Chemical Bonds, Electronegativity, lonic bond, Covalent bond, Lewis structure, Formal
charge, VSEPR theory, Molecular geometry, Properties of representative and transition elements, Electron affinity, Ideal gas
law, Gas constant, Gas mixture, Liquids and solutions, Intermolecular forces, Hydrogen bond, Phase diagram, Concentration
units, Colligative properties, Crystalline and amorphous structures, Unit cell, Thermochemistry, Heat, Heat transfer, Specific

heat, Endothermic reactions, Exothermic reactions, Thermodynamic law, Hess’s law.

W.122 Al 2 3 (3-0-6)
SC122 Chemistry 2
Indsdunau : lae@nwn m.121
Prerequisite: have taken SC121

JauNAMANS @auNSNNIRT AAsTisns Sufureauiten aun1sngdnsluguusius a3edin ndsounefusiud
asistuns aunaiadl Arasiiauna vdNveADY BRI NTA-AN ANMULIIVBINTALALANY AAITiaLRANTALALES oY
HavadleaausIU NMTNMIANIA-Ae a1sazaretnwes wiluin aun1sInend wnunwwadlni dndlniunsgiu

wuRLae3 LATTBuvSd a1susznaulalasansusy n1seudie asusznouBuvidnimgileidu UfAsudduesansuszneu
dunsy Uselewiliazaudnfgesansusenaudunid

Chemical kinetics, Rate law, Rate constant, Reaction order, Integrated rate law, Half-life, Activated energy,
Chemical equilibrium, Equilibrium constant, Le Chatelier’s principle, Acids and bases, Acid ionization constant,
Base ionization constant, pH, Common ion effect, Acid-base titration, Buffer solution, Electrochemistry, Redox
reactions, Cell diagram, Standard electrode potential, Battery, Organic chemistry, Hydrocarbons, Nomenclature,

Organic compounds with functional groups, Important reactions of organic compounds, Uses and importance of

organic compounds.

w135 Wandvly 3 (3-0-6)
SC135 General Physics

ndnnsmsiidnduasnnsussnd emaseuaquitadons namans vedlva guvmamans n1sdunazedu
Inihuasusimdn aduutivanlnih firumans uasitandyalsl

Principles of physics and applications; the subject covers topics in mechanics, fluids, thermodynamics,

vibrations and waves, electricity and magnetism, electromagnetic waves, optics and modern physics.



w161 UFURn1sTTIne 1

SC 161 Biology Laboratory 1

IdsAuneU: LAeAnY) nIeAnYINTaNAU m.111

Prerequisite : Have taken SC 111 or currently taking SC 111
UM sEsuANuIIMmgul i m.111

Experiments related to the contents in SC111

WM.162 UJURNITVINGT 2

SC 162 Biology Laboratory 2

Atadunow: wefnw WsefnwmIandu m.112

Prerequisite : Have taken SC 112 or currently taking SC 112
UfuAnsiEtuAuimangeseivn m.112
Experiments related to the contents in SC112

w171 Juinisiad 1

SC171 Chemistry Laboratory 1

ItaRuneu : lrefinw WsefnwmIaudu m.121

Prerequisite: have taken SC121 or taking SC121 in the same semester
U UAnsiasuAuinamguiiv m.121

Experiments related to the contents in SC121

w172 UURNsed 2

SC172  Chemistry Laboratory 2

AtaRunou : iefny WseRnwInTeuiu m.122

Prerequisite: have taken SC122 or taking SC122 in the same semester
U UAnsEsuANUIamguiiv m.122

Experiments related to the contents in SC122

w185 UfURnsHAndTlY
SC185 General Physics Laboratory

UjuRmaneiu myiauasaruranndou narmams eau i emeans wasiandusull

1 (0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

29

Laboratory practices involving measurement and errors, mechanics, waves, electricity, optics and

modern physics.

A.218  upaRdadnsuIneImans 1
MA218  Calculus for Science 1

3 (3-0-6)

dlsuazanusellaswesileidy syiusvesilsiduivadinuazilaitueddy nganld  euiuslaguSens euus

PiinanarnsUssgnAluniausvnin synsuetius

1 M3Usyndvetoyius nasiudseuiusuaznsUseynd Ufenuius Usiushidrdae wediavesnismuinug
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Yya o o =

e : Lidumhefnlvigimadinvseasuld a.111 w38 A.211 vie A.216 vse AU.101
Limits and continuity of functions, derivatives of algebraic functions and transcendental functions, the

chain rule, derivative of implicit functions, higher order derivatives, applications of derivative, differential and its

applications, antiderivatives, indefinite integrals, techniques of integration, definite integral and geometric

applications of integral, infinite series.

Note: There is no credit for students who are currently taking or have earned credits of MA111 or MA211 or

MA216 or AM101

A.209 urandauazaun1ndeoyiudidou 3 (3-0-6)
MA209 Calculus and Elementary Differential Equations
Fndsduriew : @ould a.218
Prerequisite : Have earned credits of MA218
dlmuazanudeidewosilsdtunarsdinys eywusesuazamuvmnemasyIada ayiussensuiugs

[ o v 6

auniusteslagUSene nanly nad1uTeeyiusTIuwazn15UsEYnd Ageaaduivg Agaduinsvesilanduansiinys

q

o =3

warNIsUsEYNG Aun1sgeeyiusduRunilaLaysuduans FBanswnawassaeasinluuaznalaasanzvesauNTE
pUUSHAZN1TUTEYNALEAULUUTIARMNIN1AanT lWUNSNYG HAlRAEYRITEUUANNITRRE AANIE LNNDSIANIY
JEUUANNSRYRUS LAz TUTEENA
vanew : litfumhefalgiddsdnvmieasuls a.219

Limits and continuity of functions of several variables, partial derivatives and the interpretation in
geometry, higher order partial derivatives, implicit partial differentiation, the chain rule, total differentials and its
applications, maxima and minima of functions of two variables and its applications, first and second order
differential equations, method for determining general solutions and particular solution of differential equations
and the application in modeling of scientific problems, matrices, solution of system of linear equations,
eigenvalues, eigenvectors, systems of differential equations and its applications.

Note : There is no credit for students who are currently taking or have earned credits of MA219

dsAuluann
V%.201 987N 3 (3-0-6)
BT201 Microbiology
JdeRuneu :  1waefnw) m.111 wag m.112 w3
2. Wwefiny) m.113
Prerequisite : 1. Have taken SC111 and SC112 or
2. Have taken SC113
yila JU dnvay n15asyAule wunuedBuuarn1sauiuguendunid aunsiinny NMITILUNLAEATIIEOY
AUNSY AnuduiusuAzHANTENUTRRAUYRIsesEuLTnA N13AUANYAUNTY aliduiuInen uarn1suszend
Types, morphologies, characteristics, growth, metabolisms, and reproduction of microorganisms,

taxonomies, classifications and identifications of microorganisms, relationship and influences of microorganisms

on ecosystems, controls of microorganisms, immunology, and applications.
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n%4.202 UHURAN598TIINeN 1(0-3-0)
BT202 Microbiology Laboratory
IdAuneu 1 efine ie Anwindauiu v.201
Prerequisite : Have taken or Currently taking BT201
UURNSIES TNy g e vesinn nv.201

Laboratory approaches in Microbiology.

n9.231 AAINTIUTIAL 2 (2-0-4)
BT231 Biochemical Engineering
UsRuney - 1. efAinw w1122 W0 .123 Wae w1127 uag
2. lpefinen A.218 3o A.211
Prerequisite : 1. Have taken SC122 or SC123 or SC127 and
2. Have taken MA218 or MA211
anaeTleown’ aunamansvetauleliuazioad n1sldduamsn msasimandn HaldveanszuIunIs JUKUUVES
5ﬂﬂﬁﬂiiﬁ ameslswdu NMINIULALNNTIoNA m%aﬁauaxm‘imuqu ANSVEBVIANTTLIUNTS NISLAUTEINANER
nsusnuagnsvhlindndasiu3ans wasiasugamansvoinTsuIums
Stoichiometries, kinetics of enzymes and cells, substrate utilization, product formations, process yields,
reactor types, sterilization, agitations and aerations, instrumentations and controls, scale-up processes,

downstream processing, product separations and purifications, and process economics.

V19.242 Wugeans 3 (3-0-6)
BT242 Genetics
taAunow . 1. wefinen m.111 uag M.112 %3e
2. \WpeAnw m.113
Prerequisite : 1. Have taken SC111 and SC112 or
2. Have taken SC113
NYUIAG NALNNIIENENEAAN BUENIITUENTTY WugAEansvaaas ugmansUuInuasyseyIng Wugmans
Lana wagiugiangsy
Concepts of Mendelian genetics, hereditary mechnanisms, cytogenetics, quantitative and population

genetics, molecular genetics, and genetic engineering.

n.243 U URnsiugenans 1(0-3-0)
BT243 Genetics Laboratory
UsAUNeY - LefnwntednwInieuiu vv.242
Prerequisite : Have taken or currently taking BT242
UURnsIasuTinye v uivediv v.242

Laboratory approaches in Genetics.
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nv.251 wialulagdinin 3 (3-0-6)
BT251 Biotechnology

n5UsEynAasilTin wdndasivededidin wmalulad was Yivgyrveaasugionetfios lusuinuasnssy
QREMNTIU NMITUNNE Uae dawindeu Lﬁammﬁqﬁ"mazs‘j’ﬁuma&ﬁqmu (Hunsalfnwuazfnwiganu)

Applications of organisms and their products, technologies, and philosophy of sufficiency economy in
agriculture, industry, medicine, and environment for prosperity and sustainability of communities (intensive case

studies and field trips).

M9.252 Aanssuassassanavaluladdanin 1 1 (0-3-0)
BT252 Creative Activity in Biotechnology 1
Sosdurew : WuihAnudurdudi 2 Tuly
Prerequisite : Second year standing
ﬁuﬁumﬁmmiuaw%’wéﬁuwﬁwwﬁLﬁwﬁaﬁumdﬂaﬁ%amw wazuuAnlunsUszgndmeluladiinmiile
A5719859AUIRNT T
Searching for knowledge and patent related to biotechnology and concept for application of

biotechnology to create innovation.

N9.282 TAdl 3 (3-0-6)
BT282 Biochemistry
dsAuneu - 1. 1AW M.111 wse M.112 %30 1.113 Uay
2. LPUAN®IIYY M.122 %30 .123 %30 W1.127
Prerequisite : 1. Have taken SC111 or SC112 or SC113 and
2. Have taken SC122 or SC123 or SC127
1598579 UNUIMVNTININ waslukuedTuvestiluiana laun arslulawnse WUsiu Afia wag nsndianddn
s tevlesiuazaaunaransvoneulel nmssraesiiiue msasnsta nsudasia WAZAITAIUANNITUAAIBBNTDY
gu
Structures, biological roles and metabolism of biomolecules, i.e. carbohydrates, proteins, lipids and

nucleic acids, including enzymes and enzyme kinetics, DNA replication, transcription, translation, and control of

gene expression.

nv.284 UJURNTRAL 1(0-3-0)
BT284 Biochemistry Laboratory
ATIAUNDUY : LABANYIMIDANYINTIUAU 91 V11.281 13D 11%9.282
Prerequisite : Have taken or currently taking BT281 or BT282
UURNSIESUTINYE N ¥ VeIIv 1%.281 ¥30 N.282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.
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V9.301 @39 arRuIMmansauSe 3 (2-3-4)
BT301 Microbial Physiology and Genetics
ATIAUNDUY : 1. LABANYY N%.201 uag 1%.202 uaz
2. 1ABANY N%9.281 30 N.282
Prerequisite : 1. Have taken BT201 and BT202 and
2. Have taken BT281 or BT282

29AUTENIUNILAN 1ATIAS1ILAZNITVINIUTDI00TUNLUAAIUAUNTS NTTUIUNTUUNUDATULAZ NI YA

q

1Y a

PIAUTENBUVBIDIMT NTUUEANANT TEUUNMTAIUAN TUgAEnsuaziugaansluenanugIuYesaunsy

o

WUTI AINTTN
‘ﬁugm waznsUsEENd

Chemical compositions, structures and functions of microbial organells, metabolisms and growth,
nutrient compositions, transport, regulations, basic theories of genetics and molecular genetics of

microorganisms, fundamental genetic engineering, and applications.

n%.332 vty JURNIITMIaImNTINNTEUINNTTINN 4 (3-3-6)
BT332 Unit Operations in Bioprocess Engineering
AUsRuAeu : lAANY 11v.231
Prerequisite : Have taken BT231

Mmhguagdi NMIAUIUNINIAINTTY ‘mé’ﬂmnﬁmé’uﬁmﬁuamamaLLaxwa”wm nafmansiay SITUYIAVDIVRN
e nsniukagnIsHauvadiua nsaneminakarAuion N1311 NI kaznsuissdauieu aunsalaemauiou
nsaliunsneldaniizauna mheufuiRnisnisnses nsueuiu MSWAEILEN NMTALANUALAITAZANY NIANHEN
NN338L%RY ﬂ’]i@ULLﬁQ‘U@ﬂLLGﬁ\‘I [RPIGEN ﬂ’]iﬂﬂ%}U ﬂ’]iﬂébu wagnNSane LLasﬁﬂmamuuaﬂamuﬁ

Dimensions and units, engineering calculations, basic concepts of mass and energy balances, mechanics
and nature of fluids, agitation and mixing of fluids, mass and heat transfer, conduction, convection, and radiation
of heat, heat exchangers, equilibrium-stage operations, unit operations filtration, sedimentation, centrifugation,
solution and solubility, crystallization, evaporation, drying of solids, mixing, adsorption, distillation, and extraction,

and field trips.

NU301 LwARLAYNSINBAELEDIED 4 (3-3-6)
BT341 Cell and Tissue Culture
IsAUneu . 1. eefny) W11 way M.112 %3
2. Wefinyn m.113
Prerequisite : 1. Have taken SC111 and SC112 or
2. Have taken SC113
wadansmzdsneadivuazdnd  msldadfvwardaflunsnanansfidulsylond Bnsuanlagldnnug
MAUTIAINTTY LLazﬁﬂQOuuaﬂamuﬁ
Plant and animal tissue culture technology, Valuable agent productions using plant and animal tissue

culture, production methodologies employing genetic engineering, and field trips.
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Y344 Wugimnssu 1 3 (3-0-6)
BT344 Genetic Engineering 1
ATIAUNeY :  AEAnY M11.201 LAy V1v.242 Lay 1v.282
Prerequisite : ~ Have taken BT201 and BT242 and BT282

Tnssaiuazninfivesiidue wuluidldlunislaauiu mswisuiduwedmivlaawiuy nawesildlunisinau
fu mInTaeularienyimdueilaauld msdeinduly  Wianslenuazyanilon msUszendimaiaiugimnssu
TuNaMIUIng N1SNYAT UALRRAIMNTSH LLasﬁﬂmg]muuaﬂamuﬁ

Structures and functions of DNA, enzymes for gene cloning, preparation of DNA for gene cloning, cloning
vectors, identifications and analyses of specifically cloned DNA, gene transfer in prokaryotes and eukaryotes,

applications of genetic engineering in medical, agricultural, and industrial aspects, and field trips.

nv.345 UJURNsugImNTIY 1 1(0-3-0)
BT345 Genetic Engineering Laboratory 1
UsRuneY - AeANYT wive Anwniendu vv.344
Prerequisite :  Have taken or currently taking BT344
UHURNsEdUinwemguivesinn viv.344

Laboratory approaches in Genetic Engineering 1

M.352 32t 08UN1SIEMEINEIAIERSTININ 1(1-0-2)
BT352 Biosciences Research Methodology

NsavAudeyaIINgINTeLaNIINgIMANsTININ ANUNENEYRdlATINTITuLAEMNUNLITY TaTeadne JUkuY
WPy wazzUuuuMsEuelAsITINTITeLas8uMTIvY waznsnUgUR

Data searching from biological science databases, definitions of a research project and a plan, structures,
format, writing procedures, and presentation format of a research proposal and a report, and practical

approaches on research writing and presentation.

M9.355 Aanssuaseassrnanalulagdinin 2 1(0-3-0)
BT355 Creative Activity in Biotechnology 2
Sprifaduriou : WuihAnudausiudi 3 uly
Prerequisite : Third year standing
UszgndumAnuaznssuiunsmaimeaansiunisuidgmuasadvassauinnssumanalulad®inin uaznis
auanauy
Application of concept and scientific process to solve problem and create innovation in biotechnology

and presentation.
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N9.440 Frasaunergns 1 3 (2-3-4)
BT440 Bioinformatics 1
AUIAUneY ; LABANYI YTe AnwinTeuiu nv.344
Prerequisite : Have taken or currently taking BT344

Usginnudunnves@iansaumeamans ulednsdhasaumamansuazingimansdnim grudeyanis
Fine wlesdloneiasaunaaiansdmsunuiteduiverransadidin wazthasaumaaansi eadesiu
RAANMNTTUTINN

The history of bioinformatics, bioinformatics and biological websites, biological databases, bioinformatics

tools for life science researches, and bioinformatics related to biological industry.

N¥.450 N1IAIUANAMNMNHEANUTNITINTN 2 (2-0-9)
BT450 Quality Control of Biological Products
Audsduneu : 1. aeulsl nv.251 3o
2. aouls W1v.353 way .354
Prerequisite : 1. Have earned credits of BT251 or
2. Have earned credits of BT353 and BT354
NANNITUALITNITAIVANANAINHEA S UNTININIINNTEUIUNITNEANIQAAIMNTTN NITANUANIANTFIUVE
ARSI N1IATVANAMNINYDIINGAY NTEUIUNTUUTY Namﬁm%%uqmﬁwa LLazﬁﬂmamuuaﬂamuﬁ
Principles and methods of quality control of biological products from industrial processes,

standardizations of the products, controls of raw materials, transformations, final produtcs, and field trips.

9.491  dunumanalulagdinin 1(1-0-2)
BT491 Seminar in Biotechnology
Fdaduneu - uthFnwdusduda 4 Tuly
Prerequisite : Senior standing
FIUTW A2 wasiaueranuyisemamalulaitinm veaufiietes

Gathering, analysis, and presentation of research articles in biotechnology or relevant area.

n9.492 lassnuiitaenisnalulaginnn 1(0-3-0)
BT492 Special Project in Biotechnology
Joraduren : Wuihdnudundudi ¢ Tuly
Prerequisite : Senior standing
naasLazilsunsnulasanuiiiisadestumaluladdinm aeldduuziuazmuanyesenansdfivinm
1A99U
Laboratory approaches and report writing of projects relevant to biotechnology under supervision of

project advisors.
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M9.493 AnaunInauI 1(0-3-0)
BT493  Field Training (litfownin 180 Hlw9)
AnufoRanulumienuiianyiun Wuveulisind 180 alus WeussnunstinufoRnuuaziiaue dnns
‘Ui%Lﬁuwaﬁ]’]ﬂﬂul’sEJdWUW%EJBN’]UQmﬁ’mﬂiiuﬁiﬁmiﬁlﬂLLﬁﬁﬂﬁﬂ‘H’l uazInNanIBTEAU S 3o U
Practical training in appropriate sectors approved by the Department of Biotechnology for a minimum of
180 hours, report writing and presentation of the training, student performance evaluation from appropriate

sectors, and no credit course (S/U only).

19.494 93u555uManAluladiinw 1(1-0-2)
BT494 Ethics in Biotechnology

UsziudndymaasesssusasngyanemamalulaBiainimdunisunme gamnssy msinuns uazdawandey uas
ﬁﬂmamuuaﬂamuﬁ

Important ethical and legal issues in biotechnological aspects of medicine, industry, agriculture, and

environment, and field trips.

FvsAULAanuanan

M.301  N13UsENBUMSINUINeIAansuazinalulag 3 (3-0-6)
SC301 Entrepreneurships in Science and Technology

wnAnmsdufuszneunts ssduszneuvenugsia BnsBugsRaieianngsivlwl msfnwinnandululs
mmifﬁaﬁuﬁmﬁ’umiﬁuuasmiamu NISAAIN ATHEN N1TUTMINININTUYWE NMTTAYIUAUTIAD waziinishnuig
uuenanIui

Concepts of entrepreneurship, Structures of business plans, Starting up or Developing business,
Feasibility study, Basic knowledge on finance and investment, Marketing, Production, Human resource

management, and Developing a business plan and field studies

AL.206  LAdlBumad 4 (3-3-6)
CM206 Organic Chemistry

Audsduneu : aeuld m. 122

Prerequisite: Have earned credits of SC122

a v Y

aweslownd nalnvesufisensunuiuuuis rdlefidnuasdianlasildn syyadase nsdadesiilnivedluana
asUszneulndlerdnerlsuifnlalasasveu arsusenaulemelslendn (@wusutndnwiuenaiv)
Stereochemistry, Mechanisms of nucleophilic and electrophilic substitution, Free radicals, Molecular

rearrangements, Polycyclic aromatic hydrocarbons, Heterocyclic compounds. (For non-chemistry students)
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AN227  wieseikarn1sUsEend 4 (3-3-6)
CM227 Analytical Chemistry and Applications
Avdsduneu : aauld m. 122
Prerequisite: Have earned credits of SC122

UM iiiieg1zd N335 TiATeY duneunisiinsied n1sUsegiuam AN
nsesed msdsnifiutoyanieadn wadansinmeilasnisfaimiinuagmstaiinns lagldu §isesne wasns
Uszgnaldmatiavmnaaidlui wasdameiiued (@msuinfnyiuenaiw)

Introduction of analytical chemistry, classification of analytical methods, steps of analysis, quality
assurance in analytical measurements, statistics treatment of analytical data, gravimetric analysis, volumetric

analysis in various reactions, applications of electrochemistry and colorimetry. (For non-chemistry major students)

d.338 ﬂ’]iaaﬁLLUUﬂ?i%ﬂﬂ@ﬂé’m%ﬂ%‘mﬂ’]ﬂ’]ﬁm% 3 (3-0-6)
ST338 Experimental Designs for Science
Ataduneu : @ouls us.155
Prerequisite : Passed TU155

LLU’JV’YJ'IMaﬂﬁugﬂ‘l&luﬂ’ﬁ@@ﬂLL‘U‘Uﬂ’]iWﬂan LLNuLLUUﬂWﬁWﬂa@ﬁdMﬁmuiﬂj LLN‘HLL‘U’Uﬂ?i%ﬂﬁ@ﬂU’g@ﬂdMﬁMUv'ﬁﬂj
LLNULLUUﬂWiWﬂa@ﬁ%ﬂ%ﬁazau A1INAADIUNNNDLIEA WHULUUNITNAGDY dldnnasn LLNULLUUﬂ’]i%@ﬁ@\‘]’m{f’] N3
Tns1einuLUsUsusu Anduniseenwuunisnaasdlae lidieg1wniddemanemans nsldlusunsudusazunia
GAL

Basic concepts of experimental designs; completely randomized design; randomized complete block
design; latin square design; factorial experiments; split plot design; repeated measures design; analysis of

covariance; design of experiment practice using some research papers in n sciences; use of statistical packages.

@.431 nseenuUUMIRae oy 3 (3-0-6)
ST431 Introduction to Experimental Designs
AUsAuneu : @auld 15155 wise @.212
Prerequisite : Have earned credits of TU155 or ST212
Mﬁﬂﬁugmﬁiﬂumiaamwumiwﬂaaﬂ WHULUUNMIVAREUALYSA] MIVAdouAuUNTIan nsiUTeuiieunyan n1s
ATV DAL LLN‘L!LLUUﬂWi%ﬂaaﬂuﬁaﬂdmﬁMUuiiﬁ WNUWUUNSVIARBIR 3 das A LLNuLLU‘lJmsmaawﬁﬂlﬂ,iam_uliai ALY
snnaeaUAATAEn MIAleNeirnuuUsUT NS Mmadenlfusunuunsvnaesiianzas mslilusunsudisagumeaia
Basic principles of experimental designs; completely randomized design; contrasts comparisons; multiple
comparisons; randomized complete block design; latin square design; incomplete block design; split plot design;

analysis of covariance; choosing the most suitable design; use of statistical packages.

A denluan
N9.206 AT luTInUsziniu 3 (3-0-6)
BT206 Microbiology in daily life

o

(amztinAnwuenvangnsinermanstiudin awunalulagdinimmiity)
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mewm’mﬁwﬁmmaq@ﬁuw%éﬁLﬁ'&néﬁanﬁvuywﬂu%‘%mﬂiz«’\i’ﬁuslué"mﬁgmammiu 91915 AWINEBU N1INBAS
UAZATLINNE
(For non-Bachelor of Science Program in Biotechnology only)

Significances of microorganisms related to human’s daily life regarding to industry, food, environment,

agriculture and medicine.

V1%.246 Wugenansivdiny 3 (3-0-6)
BT246 Genetics and Society

wadkaTin lessedauasutiveseansiugnssy nsudaead nguuwa naln mMstevendnuneiugnssy M3fvun
e WugUsE IR nMsnane siugeansusenng wagnsussend

Cells and lives, structures and functions of genetic materials, cell divisions, Mendel’s law, hereditary

mechanisms, sex determinations, pedigrees, mutations, population genetics, and applications.

19.256 wanAugvamalulagdinin 3 (3-0-6)
BT256 Biotechnolosgical products

HARAuAMENAlLlaETININIWAINUTETITUMURAAIMNTTU AUNITNYAT AUNITANE ATUNEIU WAEAY
Aannden nszuaunsmanaluladdinineineg vewdnsioe naensuluamsnsimeluladuUssgndiiioaianan st
Tutagtunazouanegnadadu nsdAnwiannludindsedriu

Biotechnological products in industry, agriculture, medicine, energy and environment in everyday life,
biotechnological processes to produce the products, and ideas of using technology to sustainably create current

and future product, case study in daily news.

n.306 T¥aiven 3 (3-0-6)
BT306 Virology
AtaRuneou : 1. wefnw wse Anwinseuiu v.201 wag Nv.202 %30
2. lepudiianngussene
Prerequisite : 1. Have taken or currently taking BT201 and BT202 or
2. Consent of instructor
anvaziazautiveshifaluau dd Ay wuaiise 51 amde waglusleds msdanuaanguaznisdwunlada
wugnssuvedlada nalnnisiiudurunasdumesiflersud nesanimuaznisielsn szuinine szuugiiduiu ladane
12131 Bsnsreilademaios fiRing asdulifa mslihialuniseuaulngisinm uasAnwignuuenanui
Characteristics and properties of viruses in humans, animals, plants, bacteria, algae, and protozoa, viral
taxonomies and classifications, viral genetics, replication mechanisms and interferences, pathology and
pathogenesis, epidemiology, immunity, oncogenic viruses, laboratory diagnoses, antiviral agents, viruses as

biological control agents, and field trips.
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n9.308 STy 3 (3-0-6)
BT308 Basic Mycology

Fvevessn wdnmsdaduunuaveynaisvesadielml Fiaunsvess sudlen s1h sdelsa iy
9AAMNTIN Wi wazMATANISARLENT)

Fungal biology, modern classifications and taxonomies, fungal evolution, slime molds, water molds,

pathogenic fungi, industrial fungi, mushrooms, and fungal isolation and screening techniques.

n9.309 ANUUaenAtenIn nlunsUS R8T IINeN 3 (3-0-6)
BT309 Biosafety in Microbiological Laboratory
UsAUneY : 1refinel 1%.202 %39 M1.201
Prerequisite : Have taken BT202 or BT201

‘vi?Tﬂma‘ﬁugm‘uaﬂmmﬂaamﬁww%amw msUszdiuanudewndinn seAuANUUaanivewieslfuRN1T
wmeUfiRneluies foinmafienudasadomatinm gunsaldmiuilestudunsonnqduviduasdssiueaiy
azanluiosufiintg matlosmanisuutiouganndon mavududolse

Basic principles of biosafety, biological risk assessment, laboratory biosafety levels, standard
microbiological practices in microbiological laboratory, safety equipment and laboratory facilities, prevention of

environmental contamination, transportation of infectious substances.

N.316  ANUVAINMILNNTININLALTINUINTT 3 (3-0-6)
BT316 Biodiversity and Evolution

ANuVAINVaNENeTIn LA I uIN1svesdliTin MeUsEfiuanuAnLazn S AsunamMINgINTAIL
varnuatendanmlulssmalng nseuinduaznislivszlovegadbureminginssssumalagldinaluladi
wangan nsltmadadaluanalunisfinu anumainvatemstanmuazifauinisvesdsdidin uasAnuigauuen
a0l

Biodiversity and evolution of organisms, biodiversity assessment and loss of natural resources in

Thailand, conservation and sustainable uses of biodiversity employing befitting technologies, analyses of

biodiversity and evolution of organisms employing biomolecular techniques, and field trips.

ny317 gatningnAuandon 3 (3-0-6)
BT317 Environmental Microbiology

UNUIMTRIRaUnsglussuuiing Sw%wammﬁaﬁwhmﬁﬁmam’amsLﬁﬁgLauimamﬁw%ﬁuauuazLma'ﬂﬁ’]
arudfyeAurEsiifiadomainnnzuaiiy ussnsUszgniduadusadlunsd e duiiy

Roles of microorganisms in ecosystems, effects of factors on growth of microorganisms in aquatic and

terrestrial habitats, roles of microorganisms in polluted environments, and applications of microorganisms as

indicators of pollutions.
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nv.318 waluladTnmAundon 3 (3-0-6)
BT318 Environmental Biotechnology
IdsAuneu 1. WAeAnY) N9.201 %39
2. e finyn n.353
Prerequisite : 1. Have taken BT201 or
2. Have taken BT353
wdnnisuaznisuszgndmaluladdinmiiieadudcuindeunardnaingrdauindoun
MsnsIRRuAmAIndeN nszvIumsUitnanseiilasmadanisdinim nmsdanisuafivaingaaIvnssuLazaa
manwns mslfineluladtinmienaununisliasied wdnuinm uasAnwiguuuenanud
Principles and applications of biotechnology related to environment and environmental ecology,
environmental monitoring, biotechnological techniques for chemical treatment processes, management of

industrial and agricultural pollutions, biotechnology for sustainable chemical technology, biofuel, and field trips.

319 waluladtinmdmsunmstinvendeuasinde 3 (2-3-4)
BT319 Biotechnology for Waste and Wastewater Treatment

uwidsweadsuazinifesunsny aduniduasiivlunsruiunistiinvesdonarinds  msUssndnssuiunis
manelladtinmuasuailunmstidavendonazinges Jymvsssruumstidavendonazinds nmahveadeunld
Uselowed msthiidenduuldlml uazAnugaLUenanIui

Sources of harzardous waste and wastewater, microorganisms and plants in waste and wastewater
treatments, applications of biotechnological and biochemical processes for the treatment of waste and

wastewater, problems of waste and wastewater treatment systems, waste utilization, wastewater reuse, and field

trips.

NIY.326  @3TINIALUUNUDATUUDINTY 3(2-3-4)
BT326 Plant Physiology and Metabolism
IUsFuneu Wwefnw m.112 w3e m.113
Prerequisite : Have taken SC112 or SC113
LTUATULAZ NS UIUNITNIeER T INeweaitY W n1sduasiesidneuas nsmela mseeth nsdndesiuas
9113 wazAuduTUSsTinefiTuth sUkuuMsRsuAulauasmuINSYeiiy n1siasgyiulalasiniuINsvesaIn
Aenuazia a3sinevenudn Jedefidmanenssyiulauasiauinisvesiiv wazadsinenanuasenvaiy
Metabolisms and physiological processes in plants; photosynthesis, respiration, transpiration, water and
food transport and plant water relation, patterns of plant growth and development, growth and development of
vegetative parts, flowers and fruits, seed physiology, factors affecting plant erowth and development and stress

physiology of plant.
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N.336  ANAANIAATUATNAINUY 2 (2-0-9)
BT336 Material and Energy Balances
sAuneu : inefnensofinuinsouiu nv.231
Prerequisite : Have taken or currently taking BT231
myfnulesumdmnssaifinm mawasnieuasi ANDETLBIINTUALNTSAMIALAAUBINIAATT N1TAMLIN
fugmosaunandsny waenslimsanaeslulounding
Basic calculations in biochemical engineering, unit and dimension conversions, stoichiometries and

material balance calculations, principle calculations of energy balances, and the uses of thermodynamic data.

VY.337 NN ANTOU warlULIUY 2 (2-0-4)
BT337 Mass, Heat, and Momentum Transfer
IUsAuneu . neAnwIvERRNYINTaNAY N1v.336
Prerequisite : Have taken or currently taking BT336

N13AENUIA NYNITUNIVRITNA N13818 N1FUT N1INT wae NIsUETERNToU ﬂamiﬁﬁmm%au‘uaw\lvﬁa%
gunsaifiAgeafunsdemanudeu medemluuudy npesminvesiaiuy ainemaniuagnamanivosesina
Unngmsnivesmsiva aunsiuguesnisiva mslvaveseslmaeindamlailfuasuinsndlluviouazduus gunsal
deiuvadlva n3esdlelFindnsnisive manauLaynINIU LagnsUsEYNd

Mass transfer, Fick’s law of diffusion, transfer, conduction, convection, and radiation of heat, Fourier’s
law of conduction, heat transfer related equipments, momentum transfer; Newton’s law of viscosity, fluid statics
and dynamics, fluid flow phenomena, basic equations of fluid flow, flow of incompressible and compressible
fluids in pipelines and thin layers, fluid transporting devices, fluid measuring devices, mixing and agitation, and

applications.

n9.338 nsanglaumaluladiazn1sdanismalulagyanin 2 (2-0-4)
BT338 Technology Transfer and Biotechnology Management
IdsAUNeY - 1. 1AeAne V9.231 Way Nv.251 %30
2. WefinY) n.353 %39 V1v.354
Prerequisite : 1. Have taken BT231 and BT251 or
2. Have taken BT353 or BT354
sUwuukaIsn1svasnsaeloumalulad Jade Jayvn uazguassalunisaneneamalulad nszuiunisusime
33090 anudAyvetinnssuanalulagTanm dnsmamsnddunislygn waznisdanismaluladTanm uag
Anwgaruuenanui
Types and methods of technology transfer, factors, problems, and treats for technology transfer, bio-
business incubators, the essentials of bio-innovation, intellectual property rights, biotechnology management,

and field trips.
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9346 M PsulusunsuBstiansaumarans 3 (2-3-4)
BT346 Bioinformatics Programming
sAUneY : WrefnYl 15.156
Prerequisite : Have taken TU156

wannsdeulusunsudmsunuimuiasauneamans nswlasdeyanadiveliludeyaddnea nisuszand
wazmsdauasidslulusunsumethmsaumamans nsaiauazmsdnnisgudeyannadiiner uazmsiamedosie
Tunsundgyminedainen

Programming principles for bioinformatics, conversion of biological data to digital data, code applications
and modificcatins in bioinformatics programs, creation and management of biological databases, and tool

development to resolve biological problem.

W.347 SupouIsmaTiEsaumnamans 3 (3-0-6)
BT347 Bioinformatics Algorithms
I0sAuneu : irefinen n.346
Prerequisite : Have taken BT346
Sanosfudowiu lassadiedoya meinseiUssninimuesdaneiiiu wadanisoenuuudaneiiumsiiasau
wAmEnd waznsAnvsuneuIaAnuaviialunsutymmedaamsaunamans
Introduction to algorithms, data structures, analyses of algorithms efficiencies, bioinformatics algorithms

design techniques, and case studies in algorithms to unravel bioinformatics problems.

V9.348  MIvimilesdeyan1sBiansaunaans 3 (3-0-6)
BT348 Data Mining in Bioinformatics
IUsAuneu : irefinen n.347
Prerequisite : Have taken BT347
AMFIVBINTVIImlBTay AN TAUNAMERS NTTUIUNTAUMIANNS MTATsvideyamnedvinersmemaiia
wilosleya NMsUszandaiflutinansaumanmans uaylamne Triensaumamanindiusiunmmimdesdeya
Overview of data mining in bioinformatics, knowledge discovery processes, biological data analyses
employing data mining techniques, statistical applications in bioinformatics, and bioinformatics problems related

to data mining.

V1%.349  Wugeansuywd 3 (3-0-6)
BT349 Human Genetics
Jdeuneu : eefinw m.111 M.112 M.113 30 M.115
Prerequisite : Have taken SC111, SC112, SC113 or SC115
N3ANENIARNYUENUENTINNY Y NMsAIVANNITLanteanvesduluTernTuYYd MsinauRaUninI
Wugnssu MTadewarnsUdalsaiugnssy walulagiuead siugmansluana tasan1slunuywd anuinmin wae

nsUsEEnd
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Heredity in human, regulation of gene expression in human population, genetics aberrations, diagnoses
and gene therapies for genetic diseases, molecular cytogenetic technology, human genome projects, subject

futherance, and applications.

M19.356 N19ONLUVENTIABUNILADS 3 (3-0-6)
BT356 Computer-Aided Drug Design
IUsAUnuY : lrefnen N.282 Way AN.206
Prerequisite : Have taken BT282 and CM206

NIPUINTVBINIHALIN NMsdumuazTinTeilassaauagnihiivesanstluanavuinlnaysnouinmnes
winAnnazmalinvanisesnwuuelneglineuitames Msinassujiserssnineuazidimunevesen

Processes of drug development, computer-based searching and analysis of structures and functions of
biological macromolecules, concepts and techniques of computer-aided drug design, simulation of the

interactions between drugs and their targets.

nv.357 wlumaluladyinin 3 (3-0-6)
BT357 Nanobiotechnology
IUsAUneY : iRefinyl n.281 %39 N1v.282
Prerequisite : Have taken BT281 or BT282

walulag¥ininseavunluluana nisuseyndansialuianaduianduniduavafiunid
nseenuuULazUsEAYg TanuTuiloystlovifumaluladianm arsesngyismamsunng gunsaifinuifeseduunlu
wnmailidgmarneluladuvuinseiBmaunlumalulad uasfnwigeuuonaniud

Biotechnology at a level of nanomolecule, applications of biological molecules with organic and
inorganic materials, design and invention of nanomaterials for biotechnology used, medicinal substances, nanodevices,

resoluteness perspectives of traditional technological problems employing nanotechnological techniques, and field trips.

NY.376  YATVINY1QAENNTTH 3 (2-3-4)
BT376 Industrial Microbiology
IUsAuneu : irefinen n.301
Prerequisite : Have taken BT301

UNUIM AENYME LarN1TUTEeNARaunIgluseAuanaInTsy N1THENkasANEaNRUNTIIINWIEISTTUYA
nsfunwuaymMsUiulsaeiusadund madsuulameaiTineuariuaivegdunislussninnssuiunisude
nssdsAededlunsruiumsnantusduesjiRmsuasefugnaimnssy uasAnwgauuenaniu

Roles, characteristics, and applications of microorganisms for industrial approaches, screening and
isolation of microorganisms from natural resources, preservation and strain improvement of microorganisms,

physiological and biochemical changes during the productions, processes related to the productions at

laboratory and industrial scales, and field trips.
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N%9.386 TUATUALHARSUNEITUYIRVDINY 2 (2-0-4)
BT386 Plant Physiology and Metabolism
AUIAUneY ; LABANYI N19.281 e 19.282
Prerequisite : Have taken BT281 or BT282
1AS9A519ULAEAITYINIUVDUTAANY NTTUIUNTEUATIERABLES nszuIun1srIela n1saslulasiau unum
wihilvemgnuiadl wagnsliuselovnindndusisssumfvesiiy
Structure and mechanism of plant’s cell, photosynthesis, photorespiration, nitrogen fixation, function of

phytochemicals and natural products utilization.

V1%.406 WANANNINYAUNTE 3 (3-0-6)
BT406 Microbial Products
Adeduneu ;1. @euld v.201 ¥39
2. aouldl 1%.353 uag nv.354
Prerequisite : 1. Have earned credits of BT201 or
2. Have earned credits of BT353 and BT354
nszvIuMSHAREsSTIN Ty guasTinuA RS TL @3TINeesAUYEE AnruaLnTEUIUNIHAR
Y999AuY3S NsuenuaznsviliasiinwuIav’ uasfnwgeuuenanui
Productions of high-value and potential products for industrial used, microbial physiology, process
conditions and productions of microorganisms, separations and purifications of biological products, and field
trips.
V.07 wialuladdan 3 (2-3-4)
BT407 Yeast Technology
Adsduneu ;1. @auld v.201 w39
2. aouldl 19.353 uag nv.354
Prerequisite : 1. Have earned credits of BT201 or
2. Have earned credits of BT353 and BT354
#3397 Nsdaduunmnany waziiugeansvedad nmsinuinyiuasysuugsaneiug saunarmansvoins
Wsiulawazasmandn anuddyvedadiuseiuanannssy LLazﬁﬂm@muuaﬂamuﬁ
Physiology, classification, and genetics of yeast, strain preservation and improvment, kinetics of growth

and product formations, important aspects of yeast at an industrial level, and field trips.

M.408 wAluladiining 3 (3-0-6)
BT408 Fungal Biotechnology
WUeAUieuY : e N.201
Prerequisite : Have taken BT201
nslfiwadvessidumaidlssnundnlusiuildlunssnulsn asuithue euls dadu asduasanslindu

a13fiwNT1 ansmIvANNsRTRulnvesivuazansrIuANdngity uaznTuesiudulun



45

Filamentous fungi as cell factories for the productions of therapeutic proteins, antibiotics, enzymes,

vitamins, food additives, mycotoxins, plant growth regulators and pesticides, and fungal transformations.

N9.415  wusyingmalulagdinm 3 (2-3-4)
BT415 Biotechnological Araneology
ATIAUNDUY : LABANEY M.111 M.112 .113 %39 91.115
Prerequisite: Have taken SC111, SC112, SC113, or SC115

IrInguazAIAINTaNg YR Unumluszuuiinainunslugiugiinssiinmsaiuaulaedilt esruszneu
wargUnuuvedly dvuazlusiuluiiy wumeiumalulagdinimlunisiauiaisiui, mﬂ%ﬁwammgmﬁ'ams
AunUNIIueSnwlsakavansidanuas winnssulueueniuiandnisunmduazgaamnssuainmalulagdininves
To unsyaiterduemns dniides wasnsvieafivndeing aruAnaisassddenisenuuunandasiainsssuriine1ves
L3 LAZN1TDDNAIAAUIN

Biology and diversity of spiders; ecological role in agro-ecosystems as biological control agents; silk
components and web patterns; toxins and venom proteoms; biotechnological trends in antivenom
development; uses of spider toxins for drug and insecticide discovery; future innovation from biotechnology of
silk application on medical and industrial materials; spiders for food, pets, and ecotourism; creative ideas for

product design based on natural history of spiders; and field trip.

n%.416 NsUUnveRdeN1aTINImN 3 (3-0-6)
BT416 Bioremediation

‘via"ﬂmisiaaamamié’qmeﬁﬁﬂwﬁaﬂu?ﬁanﬁ”aumn PAFIVNTIN YUYU UWAZNITINYAT NSTUIUAINFINN
uazduafiiiethinuagiiuganmundeniivuiteou uagnisussgns

Principles of degradation processes of synthetic materials that contaminated in environment by
industrial, domestic, and agricultural activities, biotechnological and biochemical processes to remediate and

improve contaminated sites, and applications.

19.419 wAluladyNNaMIIBLaZUNAS N Y 3 (2-3-4)
BT419 Algal and Plankton Biotechnology
UIAUNDY : 1. LABANYY N.201 %50
2. 1ABANY N%.353 WAy N%.354
Prerequisite : 1. Have taken BT201 or
2. Have taken of BT353 and BT354
Fiinemardnmine1vesamsRaTUNaTReU UNUIMTBIE Mkt knasineusessuuindluuvaniazuuun N3
fauen nMawzidss wagnisthamssuasunasinoulldidsslomimanaluladianim uasAnwgauuenaniudi
Biology and ecology of algae and plankton, roles of algae and plankton in aquatic and terrestrial

ecosystems, isolation, cultivation, and applications of algae and plankton in biotechnolgy, and field trips.
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N9.426 N13AIVANIAETITD 2 (2-0-6)
BT426 Biological Control

Ftaduneu : aauld v.201 wag 1v.242

Prerequisite : Have earned credits of BT201 and BT242

o

wdnnisuaznaitnisaruaudagivlnedq35 wuasdnsiouazdngsssnviAnaide
nsmUANLIAITR LA LA ATy MImuauLIasinsitlaes wafiFe uarlda nseuau it
lne¥338 nsmuAudunidnalsaialae®iis anunisailagduuasnsdfnuiimunisamuaulaedils wasfinwigauuen
anuil

Principles and methods of biological control. Important pests and natural enemies. Biological control of
pests by insects as predators and parasitoids. Pest control by fungi, bacteria, and viruses. Biological control of

weeds. Biological controls of plant pathogens. Current situations and case studies in the field of biological

control. Field trip.

ny.427 a%'ﬁ‘mmLLasmﬁmmswﬁ“&mnﬁmﬁmwﬁmmaﬁﬁu 3 (3-0-6)
BT427 Postharvest physiology and Management of Horticultural Products
IUsAuneu mefinel N.326
Prerequisite : Have earned credits of BT326

aviveuariaiivdinisiuifsvesdanaiiv Jadeiduaimavesnsgydevdimsiiuifes msdnnisna
wa”ﬁa%'ﬁ‘mmLﬁaammimiqzyl,ﬁwé’ﬂnmﬁuLﬁm Mé’ﬂﬂ’ml,azm3U§zqn¢hwﬂiuia§m“ﬂnmﬁuLﬁﬂﬁUﬂﬁﬁﬂauamﬂmﬂww
uazdnorgnsiiudnumansaiis uazAnuigaiuuenaniud

Postharvest physiology and biochemistry of horticultural products, factors causing postharvest losses,
management based on known physiology to minimize postharvest losses, principles and applications of

postharvest technology in controlling quality and prolonging storage life of products and field trips.

N9.436 A1TODNLUUNTTUIUNIINTININ 3 (3-0-6)
BT436 Bioprocess Design
UIAUNeY - 1. 1ABANE M19.231 Way M9.332 uay N%.476 %30
2. 1AYANYI M19.353 wag M1v.354
Prerequisite : 1. Have taken BT231 and BT332 and BT476 or
2. Have taken BT353 and BT354
NANNITOBNLUUNTTUIUNTTTININ N15UIMISIATINTS sAnwanulululavedlasinis msussdiualdane
NSATIVHOUATIUYNABIVBINTLUIUNITNTINN Mgy n15UsaiU NM13T1R8INTLUIUNINITINM. wagnsllAnwm
Principles of bioprocess design, project management, project feasibility study, economics evaluation,

bioprocess validation, loss of prevention, bioprocess simulation, and case studies.
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N.437  IEINTIULULNUDAA 3 (3-0-6)
BT437 Metabolic Engineering
FteAuneu :  d@ould m9.231 way vv.301
Prerequisite : Have earned credits of BT231 and BT301

luwavesufizennieluisad au@amammazmmGiaLﬁawaﬁaga N13AIUANLALIANITIAUUNUBATY N3
FuaneiitmumuedTunazm e ngiasiiudieenufizousunueddy malneinsmunuiizosunuedduuas
MAnTeilasas1weurs et eunueddy melnseiUiinuasitiudeenlued et euumueddy weweshilaunfinves
nszvaunnelusad

Comprehensive models for cellular reactions, material balances and data consistency, regulations and
manipulations of metabolic pathways, metabolic pathway syntheses and metabolic flux analyses, metabolic
control analyses and analyses of structure of metabolic networks, flux analyses of metabolic networks, and

thermodynamics of cellular processes.

N9.438 N1sUTENaUNMINIWALUlaBTINN 1(0-3-0)
BT438 Entrepreneurship in Biotechnology

geamnsIumAlElagTInm winnssukasningaunadan MsTAvIUALTIAY UNUNITAAA WNUNSRULAYNNT
Yoy WNUNITNEALAZINUNITUTVITUAAINT Lmdmﬂumiﬁwmwﬁmﬁ’mﬁﬁuasﬁuﬁuqsﬁa ﬂawmaﬁﬁm%’aaﬁ’umi
Usznauns LLaxﬁnmamuuaﬂamuﬁ

Biotechnology industry, innovation and intellectual property, writing business plan, marketing plan,

financial plan, production plan, and human resource management plan, funding sources for product

development and the dawn of business, related law for entrepreneurship, and field trips.

N9.439  N1TASNATIALAZHAILIUIINTTUNINTININ 2 (2-0-4)
BT439 Creativity and Development in Biological Innovation
deduneu . 1. @euld vv.251 w3
2. aouls W1.353 way 354
Prerequisite : 1. Have earned credits of BT251 or
2. Have earned credits of BT353 and BT354
sULUUYRINTAN MIRRKagMITALARTLT MeanszuLAn meianmNAnddiesgitazeufniiGy
a¥19a55A NMUTEENARNNARAT19ETIA wagnIalAnwINsasassARandusimanalulagyinim
Types of thinking, thinking, and product development, development of thinking system, analytical and
creative thinking development, creative thinking applications, and case studies on biotechnological product

creation.

Nv.446  WUFIAINTIU 2 3 (2-3-4)
BTd446 Genetic Engineering 2

UIAUReY : WBfny V11,281 YiTe Nv.282 w30 VIv.344

Prerequisite : Have taken BT281 or BT282 or BT344
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nann1swazmAiaAnIidens msduasgiuageenuuulnsiues nmsasissuinsiunaznisiaaudu nsasian
sukazmafianisinaain n1sfmdenlaauiidesnis nsnsavdeuiiiuesariuiilaaulilaeifiwniisuleusiaedy
WENNINIIMAIAULUATDIRLEWE FTanns :fiug waswdnnislulasesise

PCR principle and technology, primer synthesis and design, gene library construction and cloning, probe
construction and labeling, target clone selections, analysis of specifically cloned DNAs and genes by southern

hybridization, principle of DNA sequencing, phylogenetics, and microarrays principle.

NU.447  FITAUNAFERS 2 3 (3-0-6)
BT447 Bioinformatics 2
AvUsAuneU ; 1AuAne Nv.440
Prerequisite : Have taken BT440
anudifosuneszuuufoinisyiind msuszgndadesilensiiasaumamansdugs nsmudeyamsdiine
TnegldieSaaiiomsTaansaumarans uaznsauraIuiznIseTnans-aumamanidmiunuisesuinenmansadiin

An introduction to UNIX, advanced applications of bioinformatics tools, biological data integration

utilizing bioinformatics tools, and integration of bioinformatics approaches for life science researches.

nv.448 3ludnd 3 (2-3-4)
BT448 Genomics
IUsAUnY : Wrefinen N.242 Way M1v.243
Prerequisite : Have taken BT242 and BT243

T lassadrauazuiifivesdiu MInanteenuazn1sAIUALMILAAEBNTBIBY NMIVLHLURTufenTowmned
WBule MIMEIRURLIUL QUEREAT[ZQlIR NG miﬂizqﬂﬁm\‘immwvﬁ N1INUYAT LAYYRAINNTTU WATANITILATIZ AT U
LLazﬁﬂmg}muuaﬂamuﬁ

Genomes, gene structures and functions, gene expression and regulation, gene mapping using DNA
markers, DNA sequencing, gene location, applications in medicine, agriculture, and industry, genome analysis

techniques, and field trips.

N9.449 WugAmansiarn1sUTuUTIiugnY 2 (2-0-4)
BT449 Plant Genetics and Breeding

IUsAUNU : Wrefinwn N.242 Was N1v.243

Prerequisite : Have taken BT242 and BT243

Y s

sruumsAuTusiY Wugeansdnvazaann wasdnvazUiina Aldlumsuiuseiugiy msusuuseiudiy
wanaLes fuwautn wagividuiuguuuliondoima msusudgaiusialasnsuanduaeviiniug mstniliAans
nate Mstmalulagdinmlunisuuusaiugivy

Plant reproduction systems, qualitative and quantitative genetics for plant breeding breeding of self and
cross pollinated crops, and asexually reproductive plants, interspecific hybridization, mutation for plant breeding,

biotechnology for plant breeding.
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N9.456 N15lgUsEleranveudenIenIsinYns 3 (2-3-4)
BT456  Agricultural Waste Utilization
AvdsAuneu 1. AeAnY N.201 e

2. \eAnY 119.353
Prerequisite : 1. Have taken BT201 or

2. Have taken BT353

‘ZjﬁﬂLLazaﬂﬁﬂiSﬂa‘U“anaﬂLﬁBLLaS‘UaQLﬁaaﬁﬂmﬂmiLﬂ‘t&m%ﬂiimLLﬁ%IiN’]uqmﬁ’mﬂiiumiLﬂ‘tmi nsiveude

wazveandefanldustlomiognadiuszansam msdnnmsuasidaveudouazueaniedisogumnzay wazAn¥InU
yenanudi

Types and compositions of agricultural and agro-industrial waste and residues, effectual use of waste

and residues, proper manipulation and elimination of waste and residues, and field trips.

nv.457 wialulagyininiiy 3 (2-3-4)
BT457 Plant Biotechnology
Iedunow 1 AgAnY) Y341 Uag 9344 way M1v.345
Prerequisite : Have taken BT341 and BT344 and BT345
arwddreanszuiumsmameluladiiinmsenisusuussiusin ndnnaussmadadunawizsdsadede
flauazondiineifedesiunisaiuuasasaeuiivdauasiugnssy guassa Jaymuazmaudlylunsnaniivdnudas
NUFNIIU N3AUANAIUANUUADASY nsUsziiunaades nansenududannden uaztsesssuiiiieldestunisude
wazmsunIiydauUasiugnssugguslan anunsaidagdunasiansduswianvesnisiauisumaluladdinindiy
ﬁﬂw’]amuuaﬂﬁmuﬁ
Importance of biotechnological processes on plant improvement. Principles and practices of plant tissue
culture and molecular biological techniques involved in the production and verification of genetically modified
plants (GM plants). Problems and solutions on the production of GM plants. Safety, risk assessment,
environmental impacts, and ethical issues related to the production and consumption of GM plants. Current and

future situations in plant biotechnology. Field training.

VI9.458  YINY15TUY 3 (3-0-6)
BT458 Systems Biology
I0sAUnY : WefinY) 1.440
Prerequisite : Have taken BT440

VANNISNAIIMETEUY UnAUeIdaya T8n15uazmalan1againgnseuy ngulreensn Msiaeiiasevne
M3T93ne7 wuuTiassmandamans n1sAnudeyaTiineuuussdsInvedidiTin uarn1sUssgnAnIaNIsInYRs
M3uNne uazdwndey

Systems biology principles, information sources, methods and techniques in systems biology, graph
theories, biological network analyses, mathematical models, studying to biological data integration of organisms,

and applications in agriculture, medicine, and environment.
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NY.459 LndvnIsunsnalulagyiniw 3 (3-0-6)
BT459 Pharmaceutical Biotechnology
FtaAuneou : 1. @ould v1.201 Lag v.251 w3
2. aould V9.353 uag n1v.354
Prerequisite : 1. Have earned credits of BT201 and BT251 or
2. Have earned credits of BT353 and BT354
mswaennteyalusiulazasiugnssuluseiuiosUJuRnsuazaaanmnssy asoenavismsTanmitddnydindn
NNTFUILM IV kagmsUszenAmaluladdanmiudundunssy
Drug development at laboratory and industrial levels employing protein and genetic informations,

important biologically active compounds produced from bioprocesses, and applications of biotechnology in

biopharmaceutical.

Y466 AANUINET 3 (3-0-6)
BT466 Immunology
AdeRuneu . AANY 119.201 wag n1v.202

Prerequisite :  Have taken BT201 and BT202

ay o Y o v

waR Mg karnIeInIAMmansvesTEUUANANAY UFASen1snevausvesssuugiiauiy aliAudusuansiiuae
Auas wauRlauLazkauAUed AoumaAlud anenliluiy gliduiumdainiven QRAufuIne1vessUgnaeeity

Y

¥
o ' N o 1Y '

pfidufusededonuios gRduiuinewesioson giidufudenisfinide giduiuunnies maaiuadagdduiu n1s
Uszynd wasfnwigeuenaniud

Cytology and anatomy of immune system, immune response, humoral and cell-mediated immunity,
antigen and antibody, complement, hypersensitivity, immunohematology, transplantation immunology,
autoimmunity, tumor immunology, immunity to infection, immunodeficiency, immunization, applications, and

field trips.

nv.476 wialulagnisngin 3 (2-3-4)
BT476 Fermentation Technology
dsduneu . 1. @euld vv.301 %39
2. @ouldl v9.353 way n1v.354
Prerequisite : 1. Have earned credits of BT301 or
2. Have earned credits of BT353 and BT354
nszvrumaniin Hadeifinasonsuiumaniin onsdeate siavesimin wedavasaite nseuAutlily
NILUIUNITNIN NSIRINIALAZNITNIU WAFEASTININ FaunarIansveIniIsiasgiuls nsldaisennis nsads
wawdn UTRnsIeumaud warAnwigauuenaniud
Fermentation processes, factors affecting fermentation, culture media, fermentor types, aseptic
techniques, fermentation process controls, agitations and aerations, biological dynamics, gsrowth kinetics, nutrient

consumptions, product formations, laboratory approaches, and field trips.
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nv.477 welulaBiaioshuueanased 3 (2-3-4)
BT477 Alcoholic Beverage Technology
Fdeduneu . 1. @euld v.301 %39
2. aould V9.353 uag n1v.354
Prerequisite : 1. Have earned credits of BT301 or
2. Have earned credits of BT353 and BT354
welulafadelniuazimadansviinlunisudniaiesdunoanesedlussfuies finsuazgmanunssy gunsal
uaznszUUMSHARTIldImILLEzAMAIN NprsneTiieadestuiniesiuiifiueanesediFovu uasAnwigauuenaniu
Novel technologies and fermentation techniques for alcoholic beverage productions at laboratory and
industrial scales, standard equipments and production processes, law and regulation concerned with alcoholic

beverages, and field trips.

N9.486 FIUDANATINITUAL 3 (3-0-6)
BT486 Selected Topics in Biochemistry
AvsAuneu - @ould v.281 "3e Mv.282
Prerequisite : Have earned credits of BT281 or BT282
wdefiunaula Anudnamih warinenmsadelnifiieadestuinduad

Concepts and research strategies of current interests in the fields of biochemistry.

.87 wialuladioulel 3 (2-3-4)
BT487 Enzyme Technology
Ataduneou : aauld vv.281 e 1%.282
Prerequisite : Have earned credits of BT281 or BT282

Tassasuarandiniaed nsendeuazutangy ArmsimzuaznalnninssUfjisen saunamaniuaznis
fudansviany nalnnsmuAunsinusazMsduAsE nsruIums - nMskeniasmsihliuians msedesy uaznis
Uszgninagnanmnssuveadulesl uasfnwigeuuenaniui

Structures and chemical properties, nomenclature and classification, specificity and mechanism of
catalysis, kinetics and inhibition, regulation and control of activity and biosynthesis, isolation and purification,

immobilization, and industrial applications of enzymes, and field trips.

nv.488 Tassasauazniniivedlusiu 3 (3-0-6)
BT488 Protein Structure and Function

FUsAuneu : aauld n9.281 Wie M1v.282

Prerequisite : Have earned credits of BT281 or BT282

a a

lassafauazaudiveansnoziilunariusiu mMidaudngulusiy Jadeiiinaselasiasmiegiuaznfegives

q

TsAY AuduRuSsEnIalAsIaEs1 et Nvedlusiy wazmalan1snsIainsIzikarn1syinuielaseas19lusiu
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Structures and chemical properties of amino acids and proteins, protein classifications, factors affecting
secondary and tertiary structures of proteins, protein structure and function relationship, protein structure

determination techniques, and structure prediction.

AnfidnaelFivends/anuy/main/mingnsdudouniFoy

¥1%.203 a7 Aneiiugy 2 (2-0-4)
BT203 Fundamental Microbiology

AUIAUNDU: LABAN®Y 91111 %39 M.112 Wise m.113

Prerequisite: Have taken SC111 or SC112 or SC113

'
a a v a

N&039anIIAY BUNTNITIUUALNITINUNAUNTY N15RSauLAvlnvedunsduasdadenneatos nsmivay

q

¥
a N

dun3g uwuailile dela U1s1dn waglhida gliduiuinenUesiu warn1sUsegndaiue s anaInnssy inuns uay

q
Faanday

Microscopes, taxonomies and identifications of microorganisms, growth of microorganisms and relevant
factors, controls of microorganisms, bacteria, fungi, yeasts, parasites, and viruses, basic immunology, and

applications in food, industry, agriculture, and environment.

w281 Fuaditugiu 2 (2-0-9)
BT281 Fundamental Biochemistry
IUsAuneu . 1. WreAnw1IY M.111 W38 M.112 %38 M.113 has
2. WEANYIY M.122 %30 M.123 %30 M.127
Prerequisite : 1. Have taken SC111 or SC112 or SC113 and
2. Have taken SC122 or SC123 or SC127
oy Tassadrs wihil wasiunuedBuesanstaluana
Basic chemistry, structures, functions, and metabolisms of biomolecules.
n13An¥IYIN
nv.353  wiAlulagdinin 1 3 (3-0-6)
BT353 Biotechnology 1
welulafdinmidesiu S3inessynd 9a32inen Fuedl fugmans Wugimnssy uaswaluladfiansaume
ANEAT N13AUANAIINYABAAENIATININ 238555UN15398ludnd AFesssuntsidelunu EnsUunsuazngruienig
waluladFrinw n1suszgndsusUNNg n1sinYas graImnIsu wazdainden uazAnuigauusnaniuil (@msy
UnAnwiuenniAIv)
Fundamental biotechnology, applied biology, microbiology, biochemistry, genetics, genetic engineering,
and bioinformatics, biological control and safety policy, ethics for research on human and animal subjects,
patent and law in biotechnology, applications in medicine, agriculture, industry, and environment, and field trips

(for all but students in the Department of Biotechnology).
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nv.354 welulagdinin 2 3 (3-0-6)
BT354 Biotechnology 2
deduneu . deuls vv.353
Prerequisite : ~ Have earned credits of BT353
mhouardd MafanfiugIuimng NsUsEENANg wiaunataa swaznasulunsAIUMImN TSy
NIENBLIIALAZALTOU NaMANITOIlAa AUNAAIANTTBINTZUIUNITTININ NTEUIUNMTWINLAZNITVIILVUIN dLADS
Iawdu Feanssunseuiums®inin wasinalulagioulsd nsiaumaluladTinnseAuanaIingsy NTsUIUNTRENLAY
MeviwanAsinsTanmliuians issgeansvoinssuauns uasfnwgauenaniuil @wiuindnwiuenniain)
Units and dimensions, fundamental engineering calculation, theoretical applications of material and
energy balances in engineering calculations, heat and mass transfer, fluid mechanics, kinetics of bioprocess,
fermentation and scale-up processes, sterilization, bioprocess engineering, and enzyme technology, industrial
scale technology developments, separation and purification processes of biological products, process economics,

and field trips (for all but students in the Department of Biotechnology).
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o auUszIA7 A p - - dusanisinenan
aaun ARUINIIYINTG Yo - d@na ARl #1913

Uszanvu ! Y da1Uu U w.a.
1. 31009x00000x | HYI8ANanT1a158 A15.698 N7 VITHASNAR Ph.D. | Agricultural Science University of Tsukuba, Japan 2546
M.Sc. | Environmental Science University of Tsukuba, Japan 2535
B.Sc. | Biology University of Tsukuba, Japan 2533
2. 59410x0000X | TOIANAATIANGE azawWyan Innnus Usa. | B3inen URINYIRYEVAIUATUNS 2547
WU, | 3INeN UNTINYIYAVAIUATUNS 2540
3. 33418x00000¢ | 919158 AT33IN AsEUng wa. | walulagginm IHIAINTNUN NG 2556
wa. | welulagginm PHIAINTUUNTINEIE 2540
WU, | 3 UINYIFYTINALN 2530
4. 39007x00000x | 919158 AT.UUNT YIS Usn. | Finen UM FAVAIUATUNT 2559
M. | TRAINET (WUIE) URINYIREEVAIUATUNS 2554
MU | TV UNTINYINYAVAIUATUNS 2549
5. 3860G4XXXXXXXX 819156 (ﬂ'ﬁ.?ﬁqm f]mmwasaﬁ Ph.D. Medical Science Karolinska Institutet , Sweden 2556
WA | 3at7Inen UNInedeuding 2547
m.u. | walulagdanin UNINYIYFTTUAERS 2544
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4 avUsEae A 4 - - du3anisAnenain
GRIANT ANUINIIVINTG ¥9 - &na A #19173%
Uszy1vu ! T dadu U w.a.
1 31002XXXXXXXX S09ANANT19159 A9.056 Q‘Vﬂ,amﬂ Ph.D. Environmental Science Murdoch University, 2540
Commonwealth of Australia
WAL | IIeIEIZLINaeN UMINYIEUAnA 2526
MU | 3N unIneaeAaling 2523
2 5101 4xXXXXXXXX J0ANENTI915E 75.307 AIAUIUUY Ph.D. Medical Microbiology University of Liverpool, United 2552
Kingdom
WAL | 99T WNINYIRLUTRA 2534
WU, | 39TTINEN PHIAINITUUNTINEIFE 2525
3 3100 2X0XXXXXX 599A1ANI19158 | A3.U52E3g 29 Taunsau Ph.D. | Mycology The University of East Anglia, 2543
United Kingdom
M.Sc. Agriculture University of Western Australia, 2533
Commonwealth of Australia
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Licentiat | Biotechnology Institute of Technology (KTH), 2548
e of Kingdom of Sweden
Engineeri UNTINYIFVLNENTANENT
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M.
5 31002X000KXX HYeA1ans1ansd | ne.ass1 aulnYey Ph.D. | Plant Physiological Ecology | Waseda University, Japan 2538
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6 3120 TXXXXXXXX EH NYANEANTIA1TE A7y naussln Ph.D. Biochemical Engineering University College London, 2545
United Kingdom
M.Sc. Biochemical Engineering University College London, 2540
United Kingdom
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8 31006XXXXXXXX ;E NYAERTIA150 | 950187 Bl uAs Dr.rer.nat | Biochemistry University of Muenster, 2548
Federal Republic of Germany
UPNINEI[IUAAG
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wmu. | welulaggnm ANVVNTANANTE U 2541
(Rushtenduau 2)
9 34099000 QJ NYFNENT19158 m.qﬁam Qﬁﬁlm Ph.D. Biological Sciences Ilinois State University, 2548
United States of America
wa. | Fuedl URINYIRENARA 2541
mu. | wmadanisiung UPNINUIFIUAAS 2536
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mu. | welulag¥nw UNINGIADTTINANERS 2544
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13 37605X000XKXX 919158 75.53M Sunsndu D. Eng. | Molecular Biotechnology Hiroshima University, Japan 2551
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Genetic Engineering
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M. | inunsAans UNTINGIABLNYATAIENT 2531
WU, | inwrsaans NIV NANENTAERNS 2527
18 320985X0XXX 919159 as.aflnlan Yoing1tus Ph.D. | Biology Kansas State University, United 2549
States of America
M.S. Genetics Kansas State University, United 2544
States of America
mu. | welulad¥inin anuyAlulagnszaounaan 2540
AMNMNTANANTEUS
19 3100500000006 | HHIEANEANTIANTE | asdlsua AIneded Usa. | mealulag@inm wmedenalulad 2548
WITIDUNATUYT
ma. | walulagdinn unTInedemalulag 2540
WILIDUNATUYT
WU, | WEIEERSEUNIN WNINYFUSTIUANARS 2536
(Neshtloudusu 2)
20 341 03X00XXXX HYILMans19158 758430 AN3ReTUR Ph.D. | Biotechnology University of New South Wales, 2541

Commonwealth of Australia




59

o 4 1aUszIA7 A § - - dusanisanenan
anaui AUNUINIIVING ¥o - ana AR #1913%1
Usganvu ! T aadu U w.e.
University of New South Wales,
M. App. | Biotechnology Commonwealth of Australia 2537
Sc. WIngaedeslug
UNNINTUVOURAY
My | Fuad 2531
WU | waldansuung 2526
21 34099000000 | T09ANANTIATE n9.35e8 suntiud W, | Wugmans UATINIFNYNTANERNT 2547
wma. | Wugeans NI YATANERS 2538
WU | welansunng UM S VBULAY 2532




60

4. asdusznauneafunsEinmAsuIs nsiina1u vieaviadnen
fifmuslundngmsliiimsdeindnwluiinufoinulufesufoinsluantuideniefedifofimennnsunis
wazLONYY
4.1 aesgrumansiteuivesuszaunisalniaauiy

1. inwglunisufiReuainaaulszneunis sasasudenudilalundnns anududulunmsdeuingedun

897U
2. ysaunnisaudiizeuniiiotlduddgunlasldinaluladdinmduiniesdeldegramunzay
3. fyweduiusuazanunsavhauuAugBuled
4. flsuifevdty aswonan wazdilatmusssuvesesdns nasnauausausuRlEdfUanutnele
5. danunanlunisiansesn wazihanuAnassassaldlaussloviluaula
4.2 %3781

magaseu Unshnwii 3
43 MIIANANAZATINEHDY

Fadiuattuningaiou (sandunailidesndn 180 43lua)

5. farmuaieafiunsinlassulymiasionuiide
5.1 meduielneds
Aupd oy naaeudeulaTainsnidy naaowazdoumsnulasnuiiiedesiumaluladianin aeld
ﬁ”]LLuzﬁwLLazmuqmaammiéﬁﬂ%ﬂwﬂmmu
5.2 WATFIUNANISITEU
1)
2)
3)
a)
5.3 a8

v
0o Aaw o Y

SnTunaulunsYinIseTus

€

o £

nihanudinldlunsuidymlulasenu

€

nnTeikazlszananalagneies

€

Salle Calle  Calle  Salle

NNSUEUBNANUNTINGANERS

nANsAnwT 1 Insdnendl 2 39 252 S1uau 1 whein
ANSANYT 1 In1sfnendi 3 3 v9.355 S1uau 1 weie
AANSANYT 2 In1sfnendt 4 3 v.492 S1uau 1 wheie
5.4  UIUNUWARN
3 wefn
5.5  A1SLA38UNS
1) thdnwwhnsduaimidesiaulslunmsilassnuamiiey
2) drsavansiadl gunsal insesdlelunsvilassnuilamiien
3) dndnwiruuniide veuws wazitiaueteduslassnuiueIansEiuSne
5.6 nszuaunsUsEiliuna
LwiqG?mmxﬂiiumﬂumsﬂﬁmﬁuwa%’aLauaimmuﬂzymﬁmw AITIYNUANUATIULT NNTIIBIURALATIU

Ugyyae



Han1si3eus nagnsnisaeuuaznsUsziiung

1. MIRAUIAMEN YU NLAYYRIINANE)

dieadalndinlnd 6 AudnwuzddyauuuAnues “GREATS” TidugiinasUszaurnudnsaluanissui 21

AMANBLTILAY/AMENTATINIUTEE9A

§ A a

NAYNSHININTINYBIUNANEN

q

G (Globla Mindset)

Pulan vudend winviun1siasuslasvadlantulineig

il

AUATUNITAUATY ANWYT 1KY LAEITEAILAULDY
ogrufuszuu lelsidn@nuiivinuznsiFoudse
AILLDY
-FansiseumsasulaenseduliinfnuiAuaindoya
NTFUVATAUMA 81U TnTeiiaue wagdansallu
viouSou eliindnwiilvinuglunisduduteyals
WAzl uNDFRAN NIl DE19TOURANY
aaaunsnadnud walulad uinnssulvdg na
wmaluladdinmlunisdeunisaou iieliiude
anumsallan o Jagdu

- afuayunsifeunisasudunivdingu lagldde
nsissunsaeuduniwidingelidesninfovas 50

Yaanheinivvsruatvtusedvaane ludl

1. 19.201 8% NN 3 (3-0-6)

2. n9.243 YuRnisiugmans 1 (0-3-0)

3. M19.252 Aanssuassassananalulagdiniw 1
1 (0-3-0)

4. n%.282 LAl 3 (3-0-6)

5. 19.301 d35IMELasNUgAanIauYSY
3 (2-3-4)

6. 1%.332 Mg U URNITNIIAINTIUATEUIUNT
4 (3-3-6)
7. 9,301 Wwadkarnanziasaiioide
4 (3-3-6)

1(0-3-0)
9. 119.355 ANsIuaTasIANIImAlulagdInIm 2
1(0-3-0)
3 (2-3-4)

YN

8. 11%9.345 U{UANTIUTIAINTTY 1

10. N%.440 Fra@sauNAAIEnNS 1

11. 99.491 duuumanalulagdinw
1(1-0-2)

12. 99.492 Tassnuiiaesniamalulagiinin
1 (0-3-0)

13. 119.494 938555UNNALULAETIN W




ANANBUENLAY/AMENURNNUTZEA

nagnsusananssuvastnfne

1(1-0-2)
mnewe: den15i3eunisaeu Wy dlad vielenansi

¥aou Jusu

R (Responsibility)
fdinFuiinvouag1989du sonules yAAaTaulIg

Ay Uazdaanasy

-ADALNINANSTTY 3385550 IUNISBUNTARUYRINN
R LU MTUAINIY NMIATIRBLIAT TTILAZ A
Sufingeu Wudu WeldidnAnw 33 Tonazainy
IR

Wimnufiferfungminsuasdedsfuiifedesty
auvaenfenisdanin nsldansiadl nslaadidie
¥iareq ueadTinfiunstandammaiugna
Tusudumaluladianm ndeuidlinsenindmaly
LiUanNULAsLdaUTe199LAnT U InIuEIY
wmalulaBFinmsonuos danu wazdwangoy wWiold

PNANWINSEMUNLAL I AUARNARDITTIIUTTUITITN

E (Eloguence)
ANUTNADAITOYNNAS19ATITA LATNTINGS U Nwe

AUNIBTAUNU

Annsissunisaeulaglmindnuiladloniadiaue
umihdudeu dWellnaruannsalunisieans
alinsaeutestutlymfey Wiolninuelunis
ULEUD NIRDUAININITINGAERNS
SelvinAnymndutldsmyhianssumdeudu wiefn

Trfluywoduiussenineguil Jutiad wazyAaIns

A (Aesthetic Appreciation)
F1UPIlUAIINIIY ANAIVRIAAUE AUAT LAY

aotUnenssy

YIMINSREUMsaeuvesseIv A san U1y
oy Unelusuan1uengg Wy nsiaufnylagnn

Unfnwiluiuiiegsgdunsdnulusaaniuniig

T (Team Leader)

eusaudugaulansluunumgi wasunumity

ANs58uMsaaUlasuaunuanulrTnAnwvinau

' o

& ! A = v ° ' v o wal %
iauﬂuLﬂUﬂfﬂN LWE]Nﬂi%ﬁﬁlﬂiqﬁﬂwqﬂquiqﬂﬂUﬂ‘Ul’dauifﬂ

vsunumnsiudiiuazdang

o
o

-dafanssuneluaiviv neliinfnwimnaudiain

UM EUDL UL AL IR UTIUAY

S (Spirit of Thammasat)
HAmIgauanudusssumans anudesiuluszuu
Usgnsulng Ansiasan veusuluanudiuiiunndig

wazsediienmdusssy

-duasuliin@nwid1siuAanssunngg N9nTursEau
a1913%1 AME Y wazuinInedy Ninnelutaznieusn
UMNINYIFEFITUAIEAT LU WauaaUseingl 19

\dondarneg wse luseninud [Wudu

62



2. mawaunan1siFeuiluudaziny
2.1 Avrdnuiialy
1. ASTIU ATUSIIN
1.1 wan1sieus AuAMsIIN 338555U
1) flenudedndaain
2) fiaausssn
3) danusuRavaUsenulaardIAY

o

4) vy
5) {93u553UMALTIUIUTTAIANIN
6) 13nean

1.2 nagnsnsaeuiildwaminsioudiuansssu Wesssy
1) Gounnunumausd uaznsdifegaiiaseunquussiuilgmiun sy esya
2) usseeuareiUuTe lngaeaunsnAmsssy A5esssaluTgin
3) weumnenunsAnuduaseaueaduseynna
4) yeunneaunsaneAuaindungy
5) nsdiAnwuazmsiidrusalunsiessiuaglinuiuiunnsssy 93u555u
6) MIaRAWNINANSIINIUTILINAUAMETTU 35T

7)

o

ANINTTUETUUATWAIUAGITU 85I

8) NM338UFNAAUNNTAIAT

9) 9AlATINITNAIUILLIANAIUANNSURABBURDAULD LA LEIAN

10) $nRvnssudnasiludesmusufinvousluduSou uasuenduiSey

11) uluazananu

12) nsdifnwnndunuveseiifvesivdneie

13) 9lATININAILILLIAAAILINDIEN

16) fuedlusfanssuiau3netan

1.3 nagnsn1susziliunan1siteuiinunnsssu 338555

1) msUszfiuutsonndu 3 svey Tnedndnwlssdunues Weu 019156
-NOUTYY
ST
“NAINIFIU/AINTITU

2) UsiiulsmsagvioumnuAniiuvesmuesuazidy

3) Uszilulpglaguuuuseidiu

a) tnAnwwhdufinusvaunisaiannisiouluiutey wasUssaunisalaindany

5) AMSHAIUTILATNTHAILIAULDINDULS Y TERINUTIU

6) Uszifiuannmszauilésuneunung

7) Usziiuannseeziialudsnuaiuninue

8) msaswionalunsiduEsutansd U TLRsTEERaN

9) Uszllulpelgnisdane



64

10) UsziliunTsidinsauuarnsiauInues
2. A3

2.1 HAN1TEEUIAIUANNS
1) finrwdognsniawndundnmsuagnguiesdaruifiieades
2) aunsadnsziegiaduszuy
3) awnsatenud ndnnis nguflulssyndldldegaumnean
4) ansaysuNsANLIkazaansane laegaminzay

2.2 nagnnisaouildaunnisBeuiduaug
1) msussene/efunelumslianuilunguianug
2) MsABULUUYIANMSANNSRImMands g iRsdasduius iy
3) nsapulagldinalulagnis@nw
a) MsviusuiinuAn
5) ydimsfisiasgimanmvavaslawn/AnisuiUgym
6) wiumsaou Mmaeulaelddymidundn
7) Mavhsenu/laseu
8) M3seauaupaiiansFous masnaunsluyszendly
9) MsfnwdeaupuAIfumNETUSvR AN SHNaY

2.3 nagnsnisussdiunanisiFeuifiuaiug
1) msvisenuLazMsUIEUeY
2) M3usziiukadugvslagnisaey
3) NMSYNTILL/NITAUAN
4) NFANULAZNTUNAUDIUY
5) NMIURAUBTIBNU NTAATIERNITUANY
6) WUURNYIA
7) miﬂizl,ﬁumaé’mqmé Tnen13aeu NM3YITIedy
8) Usvillulaenisasu /wwianudn wazaudila

9) N19YTIBNULAE M TULEUD U

3. inweneteyaun
3.1 wansieuiauvineenedygn
1) annsadupirfeyaldegiaduszuy
2)  awnsnienedlym  Ussliumaden  wasiausuugddnmsunlalymuaznanisinaulalaegi
Wiz E
3) finuAnTSuegiaiassd welauAsluduan
a) fierwld3 Aamumsiasuulasiioianauesetiseiiles
3.2 nagndmsseuiildlunsamnnisGouiuinessdyan
1) msaauﬁlﬁuﬁﬁau TnelgtaywiBundn

2) nszdulvfiSeuasuanuinnaufAnilaisey



65

3) N1STYAUAUDY
4) NTHAASUNUINALLRA
5) dpnansssumsissunsasuliindnulanninsigi
6) U waztauowuanslunisundgmegisoy 189n50/310
7) msdanisissumsaeulaelddywilunan
8) nszvIuNsRsunsaouluuldulatlynn (problem- based learning)
9) asleujuRlunisuitemimenislivinlasenu (project-based learning)
10) dnnanssuanasulilinuAnaseasIa
11) uss8n8/0aUs8
12) mswanivasuSeudluiruzanuAndanluguue ooy uazdan
13) nmsWalemaliiiniseduseuanimnufniiu
14) NTUOUNLIEINUY
15) MISANYIAUATIIEAULDY
3.3 nagnsnsuszliunanisiFeuiduinuznisygyn
1) msusediunsAnitaszdt wiletem
2) NIFIATLUUAIILAR
3) MsUszluINATUELD I8/ lATIU
4) NMFAATIEANTUANY
5) TAT9IU/NAUY
6) ManAgeU/MIaoUIRITUTTUUATIAN AriLdenles uazingsa
7) msfdwnulunisiergilymuarasauonuinig
8) mMsUsziiuntieandu 3 sver TaeinAnwiseiiunues dieu 919158
-NOULSY
SENINSUU
“WAINITEU/ANTIN

9) N15UTLEUANTIBINY

4. iNEEANUFUNUSTEWINYARALAZAUTURAYDU
4.1 uan1siseuiauvineeauduRUS TR IIsUARaLaTANSURAYaY
1) fuilsmnuAniiuvesidunasseuiuanuuansg
2) fermndudihuazndvih néuanseenludsiignies

3) HanusuRavauluay Turihanlasuusunrine

X

a ¢

4) fhalamegmeesiad denuensnsalumsuiusih msmurteIsaiuasATIER

q

a

5) Wavdieasnmlaglsinsznugdu uazfirnudunaiiosd

4.2 nagnsnsaeuiildlunsannnsiFeudfuinuzanuduiusssnityanauazausuinvey
1) Msueurneulmineu/lassnungy
2) mydausraun1sainisiseuidymeineg

o

3) m3dnnanssuasuvangnshusenieiil



66

4) NIADULUUNGNTINID
5) Wimnuifgatunsiemues

o

6) MsdoulvuLTu S dudAty
7) maUalenialilansninudniiy
8) MyUsTENE/MIeRUTIY sndegnamansznuluiEesdns lainm
9) NM3InUTEAUNTAINTTEUI Uy UegaTuTDILiT e
10) aounaiinUfoRiAafumsiasnanduedu amnuuanisesyana LANTNdNAIIENBNIA 11T
LASWARNT
4.3 nagnsnsustdiunansEeuiiuinesanuduius Ty ARaLATAMNSURAYRU

1) Uszidluannnsdanangingsu

° o

2) Usziiuanuannsatunisuanseentuunumangiin  wagdmdluluunumanigiii wagdniulu
A0 TUNITAIRANNE

3) UnAnwIUTEEUAULY

4) Uszflumulan1masaannuasy

5) Uszfiuannnisiidusiu nsweusumsuanseantudesmsldaniiasnm

6) Ustifiunnnnan/seau/aldsuneuning
5. inwzlunsiesziideiaey nsieans waznmslidmaluladansauwme

=

5.1 NaN153EUsAUNNEEIUNNSIATILRTIREaY N15FRE5 taznsitmalulagansauwmed

Y

= Y o

1) fianuiineglunisldnwilneuaznwsisUseina
2) fawanunsalumsldimalulafansauma uazanunsatszgndldlunisdeansliesnaiiszansam
3) inwelunsAndiuin
4) fvineelunsfciereidedemansuazata unurdeyauasheueteya
5.2 nagnsnsaeuildlunsiannnsBeuiiwinulumsiinneiidsiaey nsdeans wasnsldinelulad
GREGITNIT
1) ussene /eiuse
2) M3FaUszaun1sainIsiseusNANIUNITRIAT
3) MIANYIAUATIIEAULEN
4) nsvhuaue/seauvindy Geu
5) msthiauenulngliinaluladansaume wagnsdeansiivannvane
6) NsANEUmMALlA LainyeAUNISARAILINM AINNMTENFIBEN
7) M3t mueaaunsaidnaaduniinlasnis
8) nMskdnsdifnuiindinmans add iusiusindeya uasmsinauedeya
9) M5¥ia
5.3 nagndmsuszliunanisiBouiiuinuzslunsiemziideiaey nsieans uaz nisldmaluladansauwme
1) msUsziiunanudasansildfuseunang
2) Msuszdiwinwemsdeans nsils n1swe 38 wagmsiTeu
3) mytiauenu Mnveanndila

4) nMsUszidiunadugvislunisasy



67

5) ﬂ?iﬁ’]ﬁ?&lﬁ’]uﬂﬂiﬂmu

2.2 ANy
1. AUSTTU AFYTIIN
1.1 HANTEEUS ATUAMSIIN 385U
1) farusseatnluasseussaindn Wosmnidumanifiaunsmihnnudidvsslovditaitens
aeaTsAarnIsiany
2) Tglunsufiannungssdsuvesdenuuaginnan
3) Fodndaaindenuieuazidu
1) inswluAvsluaueuasdnieivesnnduiyud
1.2 nagnsnsaeuildwannnsiFeudfuansssuuasaiessy
1) Yguilmetindnwnewdnseu
2) @onuNINAMSITULArISEsTTUlUNNSISBUNN AU
3) 0197158 AouUsENg AN uLUURE8TIA
4) wauneUlAn AT ILAT YNNI UAMET TULAZATEETTY
1.3 nagnsn1sussiiunan1siauiinuaAnsITuLAz3s T
1) Wuvdaunu
2) dunangAnssuvestindnuvazssULALaRU

3) Useiuansienunindnwiuiaue

2. A3
2.1 uamsiseuiauAINg
1) faug anudila snguinazndnmsuicluiemanseiidnu
2) flend arudlaluuianssumamaluladianiw uay ssiafiieades sausfsianysannsldosn
Wianzay
3) fnud anudnlalunisliiaiesiioinermans gunsaidug fAsates (nstrumentation) i
\AerdestunsufiReluanendn uaramsafnnuenufamimannsiasmeluladvesavinidnm
a) fiewd enadileluzesnisnaununiside nsesnuuuMIVIRaes MTlATEideyaaiAuaz
nsuUana N15391500 UarasunanIMAaes
2.2 nagndnisaeuiiléiannnisBeuiduaug
1) weunnglviinAnwsuunissuaimtuasdinenentuions sy

1Y

2) 9a1AUIIEIVIMUANUABL DB BN kavidauleaiuauite

3) weunangliAuAl WeussnuLaziEuenIie
2.3 nagnsnsuszliunanisiteuiiuaiug

1) aau’imwaﬁauuawa"&ﬁmwww%mﬁm

2) srenuiithAnudavi

3) NNSUNEUDTIBITUNRTNTUS BU



68

3. inyeneteyeyn
3.1 wamsiseuiauvineemedygn
1) awnsaldanuianudilalunisidenldmalula@inmgiuuuiminzay saudsaunsaienly
wsesile B3 gunsal MTleTeilaeggndes wnzauiuanunsel
2) anansaianuineumalulagdinmsumanuinlaanmEln R inussendluszuunisade
MITNWENNELIAAN NMTUSNT kagmanuulunm i dgmmaingimansdinmlasgravuigeu
3 =9 ¥ o = vy o
3.2 nagnsnisaaunliwmuinisFeuiiuinuenisyyn
1) #RULUURIAINY
2) Auualangdgmlivihnsneaaes
3) UBUNNNBIUTNFDIAN TN VISOBBNHUUMIAILD
4 a =) 54 o/
3.3 nagnsnsussiiunanisiFeuifiurineenatyan
1) dunangAnssy
2) Usziliuansreauludgntue
3) Usgliuannsaauingg

4) MU AU UNTNBIS U

4. inyeANudNRuSIERdeyARaLaTANTURAYEY

4.1 HANSIBEUAUTINYLANNTUNUS TENINIUARALAZANSURAYBY

v

= [

1) Tuyweduiusuazansenmedenunn
2) fianusuiinveulunisldesdaus uazsulinveusienunlasuleuning NanusByARaLaY MU

3) amnsaviviuasrhauiuiuBuidugusdiiuasimldesnsdusyansam

4) annsensununaziuRngeulunsGous Wannaues wasdinuesasieios
4.2 nagnsnsaauiildlunmsiannmsiFeudiuinuzanuduiusseninsyananazanuiuinveu

1) weuvnenadunguliindnensmAuAnies e 1A sanuuy uasUuR

2) nszaulitindnwdanguiaiunludsivinig

3) duaSulviinAnvudnsuasiiausidefinulssinnseiie
4.3 nagnsmsuszdlunamIseuiiminesanaduvus eIy ARaUazAUS URAYEY

1) Wianeelivieasey

2) wuudsUaw

3) dunAANUsENOALUNSIENSINAINTIUAIN

4) drsduasandn@nyiininauussgivng

5. NINWEANTIATIZATIANAY 11550815 wazn1sidmaluladansaune
5.1 HAN1TEIUIALTINEENITAATIRITIRIGY M3Ts uaznsldnaluladansaumna

v
o

1) fAua N5 lun15e1u WUAAMUMNY USEUaEIATIEY UNAMUMINEANERNT SIUNIIATIN

NaNSYPRRdlAL R WAL AN A AN FNERS ARIRFNERS ey a0 L9



69

2) fanuannsafiiiaus Tuguuuuns@euunanalunsasmaannis msyauasdeasin

A3 wagaudlaled aunsaunsauvasunanundinereansiensenisidilaligililieglumenudilaladg
Pu

3) ansodndenliiinuaniadosiiontsomsfimazaulunsinaus Wiugilausasngy sauviod
FBaslumsihiaueia

4) annsalin1weg1gnABINNINIIIY kasinzauiulonauagnse

5) ansnsodudu A Aeeid uasszondmelulaBifomauitaldogamnan 5.2 nagnsnis
souildlunmsiaunnisGouiuinuznsienziidsiuay nsdeans uaznisldmeluladansaume

1) dnliuniSeulaztpumnenuMTInsideya waglitdndnyddmsinlunisiaueuuiniu@n

2) FansizeuiidnadulvGeuldidenuaslfineluladansaumanas nsdeasiivarnvateguuuy

3) 131Lauamuwamuﬁ'ﬂugﬂLL‘UUiT&N’mLLazLLU‘U‘UWﬂL‘LJa"l

a) nssulinAnundunhideyamdnmsiiuduegsamitae

5.3 nagnsnisusziliunadwsnisSeuiiuinuznisiasziideiaey nsieans uaznsldinalulad
A13EUINA

1) nan1siseuvesinAne

2) dnaueailuguseau visusseny

3) Uszriiuannlassnulgmiiiay

4) UszilungAnssunisdrusalunsianudungy

3. WNUTILEAINSNSEANBAUSURAYEUNIASFILHANTS LT INTENgAsgTeAn (Curriculum Mapping)
3.1 mawawan1sBeuilundasduvesiviAnealy
1. ARTIIU 35U
1) finrudedndaain
2) farwdusssy

3) fPUSURATUADAULB AT AIAL

6) H3Imanan

1) fenufesnanirwndundnnsuasnquiowauiiiiidos
2) ausednszegnaduszuy

3) aunsnt1nnug vanns neuflulssgndldldesumunyan
4

3. inweneteyayun

=

anunsnyIAINISAIN e man Sene laegramanea

1) annsadupirfeyaldegiadussuy
2)  awnsolenendgm  Ussdlumaden  wazlausuugismsudlelgymuaznanisdndulalaegng
WA

3) HANUARSISUeEN9ES19E5SA wavliAuAR UG IUIN



70

a) fanadlélf Fesnunsidsunlaadiewmuinuiesetiseiiios

4. TiNYEAMUFUNUTIENINYAAALAZANTURAYDY
1) fuilsnrmiAndiuvesidulazsouununneng
2) famdugiiuazndvih néuanseenludsiignses
3) farwsuiinveulunu lumihdiildsuseumne
4) Tyalnmyneensual denueninsalumsuTuia msemuntesinikEA oA
5) Maviadnmlaglinsznuddu uasinnudunailesd

5. sinwzlunsisziideiaay n1sdeans waznnsldinaluladansaume

= Y o

1) fianuivineglunsldnwilneuaznwseUseina
2) fianuanunsalunistdmalulagansauna wazaunsavssendldlunisdoansinegnafiussdnsnim
3) inwelunsAndudn

4) fivineelumsdeiereidedamansuazadn Bunurmdoyausaheedoys



UNUTLEAININTZANBANUTURAYOUNINTFIUNANTSITIUSINVANgATE 18397 (Curriculum Mapping) 3wAn¥INALlY

® = ANUSURAYBUNAN

O = ANMUSURAYOUTDY

71

5. fiNYEA15IATIER

- . . 4. inwzganuduiussening | @efamunisioans
- 1. AMSIIU F3UFIIN 2. A5 3. vinwen19aUsyeyn A .
318391 UARALAZAUTURAYOU wazwmalulag
dsauwme
1 2 3 q 5 1 2 3 q 1 2 3 q 1 2 3 q 5 1 2 3 q
daufl 1
RUINFIANAENS
15.100 wardasiunisasdlowntgm e o o o o Ol e e e o & o o o o o o o O
15.101 Tan 8oy wazlne ® | O | & o6 o o ® | O () () ()
5.109 winnssuiunsyuIuAnguszneunis Ol e| e O @ ® &6 06 6 6 6 O e o o ONNONNORN®)
NUINNYBUANEAS
15.102 vnweTinn1edeny e O @ O/ O|e®e@ | OO0 | e ® O @)
5. 108 MIWALILALIANITAULES e © & o O O e O O o o & &6 O 6 @6 O OO0
RUININPIFEATUAZANAAENT
15.103 Finfuaudady (] o o e o | o ® e o O
35.107 vinwgRavianun1suATeyimn ® O O 0| e ® 6 6 &6 ¢ 6 o o O ® O o
RUIANTEN
15.050 NISWALIVINYEA1B18INg Y Ol 0O|e|O|0O @ Ol O/ 0O|0O|0O|ee O| e @ O|O|e O
15.104 N15AR 91U wazlleuegsiisug | O ® | O [ IR ) () () e O|e | O [
115.105 ﬁﬂmmiﬁamﬁﬁqsmmé’mqw O ® | O () ® | OO e O| e | o ® O
U5.106 ANUANASINETIALALNTHOANS O e O e & O| e | O ®e o o o O ® O
daufl 2




72

5. fiNYEA15IATIEH

- . . 4. inwzganuduiussening | @efamunisioans
- 1. AMSIIU F3UFIIN 2. Auj 3. vinwealsyayn . .
378391 UARALAZAUTURAYOU wazwmalulad
ANTaUNA
1 2 3 q 5 1 2 3 q 1 2 3 q 1 2 3 q 5 1 2 3 q
U5.155 adAfiugy O ORNORNG®, e o & O e ®@ O O|O O Ol e | e
15.156 AOUNIAOTHATNISITeUlUTLATH
& O/ O|OC|e e @ ¢ OO0 o OO0 ® O Cle|0O
Uowu
a19.296 MwdsnquiiiegnUsrasdimddrnil | O | O | @ | @ | O e 6 O e @@ @6 O|O|OC|®e/® O O|OC|® O|O0O
a1.396 MwidsnquiiegeUsrasimarni2 | O | O | @ | @ | O ® ©¢ O ¢ @ @6 O O(OC|l®e @@ OO|O|® O|O




73

3.2 nMaianan1steuluudazituvasivaniy
1. AUAMSITULAZITLTTTY

1) farumsganluassenussadndn Wosnnidumansfiaunsmhnnudiidsloniiaionisadsassd
waznIsYiany

2) TlunsufiRnungseidsuvesdnuiaziandn

3) Godndarinronuieuazsoy

a) i wluAvsluaueuasdnfevosnnduuyd
2. auj

1) fenud msdile fmguiuesvdnnsufoiluden arssiidn

2) fennd armdlaluuianssumamaluladdiniw uay giefifeades satshuinysannislfess
Wiy

3) fiarws andilalumsldiaiesileinermans gunsaldu q MAeatos (nstrumentation) MAuTesiuns
UitRnuluauedn wagannsodanunruiavthmanmisasmaluladuesauisidne

8) finna anudleluBomsnasunside mssenuuumsnaaes msleszideyaneaifuaznisulana
N539190] wagasunan1snaaes
3. Minwenetdeyaun

1) anansaldmnudamndlalumsidonlineluladtinmgluuuivangay sufenusadenldiedoslo
813 gunsal mliesevldetngnees wnzauiuanunsel

2) amnsminnudmaiumelulagianmwauisadildanmsfinUfon svszgndlussuuniawdn s
ShwanmAunnden Msuins warnmsnaeulunseitamyndnemansdanmldesianuzay

v v ¢

4. ﬁﬂ‘l&l:ﬁﬂ’ﬂﬂﬁ&ﬁ‘lﬂﬁi%ﬂ%’hﬁﬂﬂﬂaLLa:ﬁﬂ’J']SJ%J‘LJﬁﬂ%E]U

s v w ¢

1) JUUYyFURUSHATUITINNTIAUNR

q

2) fianuiuiinveulunisldesdaus uazsulinveusienunlasuleuning MnusIBYARALAY NUNGY

[

3) awnsauSuiuasinnuuiugdunsluguedinuasdniuldegadiuseangan

4) aunsanaRukazsuiiaveulun1sSeu; Wamnues uasdinuegssiaiilos
5. furineen15ATIEiideRaae n15dedns waznisldmalulagansaume

1) fianuaninsalun1senu kUaruvnng Ussiuwagiiasign Unanunaing1mans SImviilaIIsinants
naedaga fumaliansnnAnemans adnaans uay ain Lo

2) fanuansafiiiaus Tusuwuunsifeuumanaluansansmannis mManakasdeasIigsuny uag
v vy & a sal i 1% Yy Moy K 1% v X
goudlalad sinsanunsaulasunanumdnenaansiennaenisidilaligilildegluamenudilalanedu

3) anunsaAndentdisnisuaziAsestienisdeansivanzadlunaihausiiudfawsiagngy Taunedisnislu

° aa

nstaueiia

4) annsaldnwiegngniemuinIgIu kassnzauiulonauagnse

5) @nunsoduAu Anw Wns1ent wavdsegnamalulagiienisuitaynldegiamuvas



WHUTLEAINTTNTZAEANNTURAYAUIATFIUNANTSITEUSINUANEATE 518791 (Curriculum Mapping) Yedivian1y

® = ANUSURAYBUNAN

O = AMUSURNYAUTDY

. NNYLAMUTUNUS NNYLNITIATIZIALT
- . NNWENIY . . y
- ARTIIN AIVFITU Aus FENINNYARALAL fILaY N15H0ENT Wazns
370391 Usyayn A ., -
AMUSURAYDU THwalulagasauwme
1 2 3 4 1 2 3 1 2 1 2 3 4 1 2 3 q 5
M.111 FInenl O|lO0O|e| O| @] O o} e | O o} o)
M. 112 F1INen 2 O|O|e| O | @] O o} e | O o} e| O
M.121 sl 1 Ol e | e@| O | e@|]O]|O o} e | O o| o e| O
M.122 1@dl 2 Ol e|e@|O|e@]O]|O o} e | O o| o e| O
w.135 Wandvily O e ° o o 0 0
M.161 UJUnMsTvine 1 O|O0O| e| O | @] O o) e | O 0 o}
M.162 UJURN5T7INeN 2 O|O0O|e|O|@]|O o] e | O o o
W.171 YJUmnsedl 1 o o | 0| o | @ o) o) o | o o}
M.172 U{Umn 5l 2 o | o | o0 |0 o] o] o | o o
M.185 Uﬁﬁ’mmﬁ\lﬁnéﬁ’ﬂﬂ o | o ° o 0 e | O o}
A.218 uARARAd MUY IMEnT 1 o) P P o) o) 0
A.209 LmaqﬁaLLaxamm%aquﬂ’uﬁ‘Lﬁyaqﬁu 0 Py PY 0 o) o)
M.301 NSUSENBUMSAIUINGFAIERSLAY
o o | ¢ O| O | @o| @ ]| O e | O

walulag
A.206 LARBUNTE o) o} o} o} o) o| o o)
AN.227 ipiidAseikasn1sUszend o o} o|o o} o o|o0 o
@.338 N150BNLUUNISNARBIFINSUINEAERS o} 0 o} o}

74



. inweAUTUNUS ANBENITAATIZALT
- . NNWLN . . 4
i AITITN AIVFITU AUS e FTNINNYARALAZ faLaY N15ADENS wazNIs
v ANUSURAYOU Tdwmalulagansauwme

1 2 3 4 1 2 3 1 2 1 2 3 4 1 2 3 4 5

#.431 miaamwumimaauﬁmﬁu Ol e ° ® O ° O O
%.201 98%3ImeN O|O0O|e|O|e@|O|O e| O[O | e o e | O
n%.202 UURN159a%7inen O|le|O|O|@|O|O ° O | e| 0|0 | e o| O
%.203 TN AUT Y O|0O|e|O|@|O|O e| O | O | e o e| O
M1%.206 0TI UTINUsTITIU e | O e | O|O ° O|e|O0O|O]|O]|O O| e
N1%9.231 FANTIUTIAL] o) ° e OO e| O | O|e|O|O| @] O o| o
M1%.242 Wugeans O| e e | OO ° o | o O| O O| e
n%.243 UJURN1sLgenans o o e | O|e Ol e|O|e@|O|O]O O| e
n%.246 Wugeansiudsny o | @ e | O ° O|le|O|O]|O O| e
19%.251 waluladdinn O|O0 | e e | OO ° e | O] O o) O|l0| O
9. 252 AanssuassassAmamalulagdining ° o) e | O ° e | O o) °
%, 256 WaRAgIManaluladdinm ° o) e | O ° e | O o) °
w281 Tuadiiugu o|lo]e e|0 e o O|e|O ol e
N%9.282 AL O|le|O|e@]|O e/ O | O|e|O]|O e|/O| O
nv.284 UfURn15¥All O|0O|O| e|@|O|O e/ O | O | @O O|O| e
M1%.301 @35INeuwazNUgAEnITAUNTY o|lo|o|o|e|O]|O e/ O | e |@|O0O|O|@]|O O| e
7%.306 1a5aInen e O |  o| o | @ | 0| @ o o O |l oe| o | @ | @ o o | o
V%.308 57 IMeLTe iy e | O| 0|0 |e| 0| e Y o | o o|o O| e
N%.316 AMUKAINUAIINITINNLATIAUINIS o/ o | 0|0 | e o) e | O|O|O|e@e|O|O|O]| O
n%. 309 anudasaien1sgInmliunsujifau O|le| e | O|®@|O|O ° O | e OO 0]

75



. inweAUTUNUS ANBENITAATIZALT
- . TINYENIS . . 4
- AITITN AIVFITU AUS FTNINNYARALAZ ALAY N15H0ENS Wazns
31873%1 Usyayn A . -
AMUSURAYDU THwalulagasauwme
1 2 3 4 1 2 3 4 1 2 1 2 3 4 1 2 3 q 5
M998 INEN
M%.317 9TIINNFWINSY e Ol e e Ol e o o | 0o | o o] ¢
719.318 WAlulagiinndawinaay O|O0O | e| e | @] OO O|l @¢| O | e | @/ O | e|le@|0]| e
119.319 walulagdinmamsunisunun
- Y O|OC|e| e || O e O| e O | e| @e| @| O] O | 0|0 @
YaaFYLATULEeY
119.326 #35INYILALLUWNUDATUVDINY O| @ | O e | OO ° e | O P oO|lo]| o
N%9.332 Mg UJURNTNINMINTIUNTEUIUNNSG
- O ® (0] Y (0] O | Ol e ° O O ® Y (@] OO (0]
I
N%.336 auaamaammzwé’mu O Y Y Y (e} ° Y Y O Y
19.337 NNSANUMINIA ANNSIU LAY laLIURY e o | o | @ o Ol e o} e @ O| 0| e|eo!| @
119.338 M5anglaunALlUladwazNISIANIG
e () () Y 0] Y o | ¢ Ol e ° ° (@) (@) (0] Y Ol 0|0 (@)
wAlulagyinin
719.341 WwadkarNsingaeailae e | O] O e | O O|O| e O | @ | O o} O|O0]| e
N%9.344 UFIFINTIY 1 e e | O|O | @ |O e O | O |e@|O e | O|O °
N%.345 YJURANSAUTIAINTTY 1 e Ol e O| | O0O|e@|O|e!| O O | o | @ °® O| e
719.346 N5YULUTEATUTITIESAUNAAERS Ol e | @ ° ° e | O PY o} °
719,347 JUHDUITN T IESAUNAFERNS e | O| Ol e Ol e e | O ° °
V1%.348 Myiuviloslayansdiasaumnanans Ol e | O0O| O] e o ° e | O ° o} °
n%.349 fugenansuywd o e e | O ° O|le|O|O|O|O|O|O| @
719.352 52, 08UNTIVYNIINGIFIARTTINN o o 0| 0| @ Ole|e@| O] O] O o] o o} o}




. inweAUTUNUS ANBENITAATIZALT
- . YINYENI9 . . 4
- AMSTIU ATUTITU A3 FENINYARALAY AILAY NNSEREAIT LazNI5
31873%1 Usyayn A . -
AMUSURAYDU THwalulagasauwme
1 2 3 4 1 2 3 4 1 2 1 2 3 4 1 2 3 q 5
11%.353 waluladyinw 1 Y ) Y Y ) O | Ol e O Y Y O (6] ) ) Ol e (0]
11%.354 wAluladtinin 2 Y Y Y Y Y O | Ol e O Y Y O (0] Y ® Ol e O
719.355 AANTTUASETIAMGNAlUlagTInIw 2 e | O| O O| O | e ° O | el @ o} ° o}
19.356 NN1SDDNLUVYNLIIABUNUIADS Ol e | O e | O|O ° e | O ° O|O0| e
119.357 wiluwmalulagdinin Y ° ® ° ® ° ° ® O Y Y ® Y O o | o ®
NY.376 a;a%ﬁwmqmamﬂﬁu O @) Y @) ° ° OO0 | e @) ° O @) ° @) O | O @)
919.386 TIALLALHANNUINTITUYNAVDINY 0 ° e | O ° O | e Ole|O|lO|O]| O
M1%.406 NAAAUNIINYEUNTE e O/ e|O0O|O|@|0O|O0O|O| @ | @|O]O|]O|@]|O]|]O|O] O
79.407 walulagdan O|l0|0]|]O0O|e@]|]0|0O|le|le] 0|0 | e|0|e|e|O0O|lO0O|O]| O
719.408 WALLlagTIN NG O|le|lO|O|e@]O|O|]O]O|lO|]O|O|e@|O|e|e@|O|O]| O
nY. 415 uasyiingnalulagyanm e | O o | o | e O|le|0O| @| O|@|O0O|O|@|O|O|O] O
119.416 MSUNUATDIFLNITININ Ol 0| e| @e| @] OO O| e O |l el e |l @ O| @ | @ | 0| @
719.419 WaluladTinnavseway
. ° O ° O ° Ol e | @ O Y O O O Y O O | O O
LNAINABU
N1%.426 M3AUANLALTITT ¢ O/ e O|0|0O|@|0O|e| O | e |@|0C|e|e|e| 0|0 e
WY, 427 @35 INYLALNTIANTUSINSIAULALY
- - Y O Y Y O ol e O O Y O Y O O | O O
NARNANY
719.436 NMTDDALUUNTEUIUANTNITININ P e | O o) o) e ¢ O|l o | o o] @
Y 437 EINITTULULNUDEA o) O| o0 O| O ) )
719.438 N15U5¢NBUNTNANALLLATTIN N o} 0 e | O 0 o|lo|o| O

7



. inweAUTUNUS ANBENITAATIZALT
- . NN . . 4
. AITITN AIVFITU AUS e FTNINNYARALAZ FILAY NISAANT WAZNT
v AUSURAYBU THwmalulagasaune

1 2 3 4 1 2 3 4 1 2 1 2 3 4 1 2 3 4 5

N9.439 NMTATNATIAUASHAUIUIANTINNITIN N | @ | @ | @ | @ | @ | @ | @ |O|e| ¢ | @#| O|O|O|e@|O|]O]|O| O
9.440 PrgTauUNArIEns 1 e O | e | e ° ° e  O| O | e ° °
%.446 Wugimngsy 2 ololo|lo|e|O|O|lO|e|O|O|O|e|O|e|e|O|O]| O
79.447 Fygsaunaaans 2 ° @) ° °® o o | o ° ° o | O ° °® ®
9.448 ludind T e O/l e 0|0 | O|@@|O0O|O|e|o|e |0 e
%449 fugAansuazn1sUTuUTIuSNY o e 0O/ 0O | 0| 0@|0|0|0O| @¢|O|@e|@|@|@|O0]|O °
M9.450 N1IATUANAMNAINHFASTUINITINN o e/ 0| O |00 e e/ o | O | e |O|@|O0O|O|e °
n9.456 nsliuselevianvedenis nsnuns O|le || 0| e|0|0|0O|e|] O| e |e|0|0O|e|e]|O o)
19.457 WALATTIN WAL Y ° Y ° Y ° O | Ol e O Y Y O (6] ) ) (0] (0]
N%.458 FIINY15TUY e | Ol o | @ o/ o |0 @ e | O[O | e ° °
N9.459 ndvnssunamaluladdinin o 0o/ 0| 0o |0 | 0|00/ e/l 0| 0| e|e|e0e|e|0| e/ e
N%9.466 HRANAUINY e O/o|o o0 0o 06 /0| O | o o o 0o | 0o o o o o
M%.476 wialulagn1sngn o e O|le|O|O|O|le|@|O|O|O|@|@|O|O|O]| O
n.477 weluladia3eshuueanased O|0|0|O0O|e@|0|0O|0C|e|O0O|O|e|0O|e|e|O]|]O|0O]| O
1%9.486 WITOANATINT AL O|le|O|e@|O]|O e O | O | @|0O|O0|O0O| e |@|0O| @
n.487 wmalulagioulod O|0O|e|O|e|@|0|0OC|le| @ | @|O0O|O|O|e|O]|]O]|]O]| O
9.488 T59adsuas vt iiveslusiu O|O0O | e| O |@|O e  O| e | O | e | e |0 | 0|0 @
9,491 duuuamalulagdinin Ol e | O| @e|@|O]|O O| O | e || 0O | e | o | o |e0o|e| e
1%.492 Tassnuiitawanalulagdinimn e  e|le|O|e@]|O O | O|e|O0|0O|e|e |0 e e
%.493 AnaunIAaUIN e | o @e| O | @O o) O | e | e|e|@|O0O|O0O|O0O|e]| O

78



. inweAUTUNUS ANBENITAATIZALT
- . NNYENIY . . 4
- ARITTIN TIUFITU A3 FZNINYAAALAZ f7LaY N15H0ENS kaTNIS
31873%1 Usyayn A . -
AMUSURAYDU THwalulagasauwme
1 2 3 4 2 3 1 2 1 2 3 4 1 2 3 q 5
719.494 938555019 NALUlagTIN W o o | 0| @ o ° O | @e¢|O|O|0O0O|0O | e|e]| O

79



80

L a L=
nannaEilun1sUssiunatinane
= = L % L
1. ngszdaunsenaninasilunisiissauazuuy (1nsa)
1.1 ms¥ona TdulumudedesfuaminendusssumansinnenisAnundulsyans w.e. 2561 4o 35-48

1.2 Mydaranis@nenu sy 8 sedu deuazArsesusaviaieinsasaluil

SeHU A B+ B C+ C D+ D F

ANSEAU 400 | 350 | 3.00 | 250 | 2.00 | 1.50 | 1.00 | 0.00

1.3 Msinnanisfnyivn nv.493 Bnauninauny wiatu 2 seau fie seau S (416 uay seau U (4ldld)
2. ASTUAUNITMUABUINASIUHAdUaVS Y sinAne

2.1. MsnaudauNInsgIunameuivazindneddidnsanisiine

(1) msmuaeulusgausedniagindnynusziliunisiseunisaeuluseausedn

(2) fnauznssumsiasananuminzauvesdogeulidulumuununisaeu

2.2. MINIUFBUNINTINHANM SFBUIRA R InTnFnwrd1dansiine

(1) ammsalldanuiwesiudin szoznalunsmaui anudiiudeannad anuainsa anusiulalunng
U5ENaUNITIUDITN

(2) Usziliuanuiianelaludndinveslddugin Inunsvedrdunival vise nsdwuuaeuny

(3) Vssfiunntudindiluusznouendn lufuarmdeuiasauianaieinfiGeusutiaedu q ftmua
Tundnges Afeadiesiunisusznevetnmestingin suiadalendlfiauedefndiulunsusundngaslinssdude

(@ Piunngnsanandineueniisnyssdundngss vieduonnsdfimuiennumienvesindnyilunsiFeou uay
auTRdu 1 ﬁLﬁ&Ja%’aqﬁ’UﬂssU’suﬂﬁSauf warnsiaLnerANNIveinAn
3. nadin1sasanisAneaundngns

3.1 IfAnseivsine asusnulasainmdngns wasimieinazaslisngi
138 wuein

3.2 Ifeszduindvavanlaisinnd 2.00 (@nsguu 4 seRuaziLY)

3.3 laeseau S A4le) 3w v1v.493 Hnnunaguiy

3.4 fosujuRnuieuludue Mraeinermansuasinalulad LagunnIng1desssumansimug



