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15.202 ﬂiULﬂ%‘IENL%‘IB\‘Ianu 3 (3-0-6)
TU202  Complete Investment

38

U5.209  AIUKUTININTAUMEIIUNY 3 (3-0-6)

TU209 How to Write a Successful Business Plan

NUINNITUINTHIRNUAZNISIREUZAINNITURUR Jadu 1 391 3 mdiefin
15.100  wallasiunsasdiouAtym 3 (3-0-6)

TU100  Civic Engagement

15200 walesfunisastieldidamlaseenuuunateldies 3 (3-0-6)

TU200  Self Design Civic Engagement

U5.221  MSIEUIIINMITUITUTEAUNA 3 (0-9-9)

TU221  Learning through National Competition

U5.222  MIEEUINNATUITUTEAUUIUNYG 3(0-9-9)

TU222  Learning through International Competition

2) Ayanie Livuesnin 98 RRRL

2.1) Aviugrumaingiaaasuazaniaaans UndAnyizdesdnuisiginlunuinin

e

fugumaingmansuasadaenanssiuu 23 whein nseindeelui

ML e 1 3 (3-0-6)
SC111 Biology 1

W12 F¥inen 2 3 (3-0-6)
SC112 Biology 2

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

M35 WAndvild 3 (3-0-6)
SC135 General Physics

15



m.161
SC161
M.162
SC162
w171
SC171
w172
SC172
M.185
SC185
f.218
MA218
M.209
MAZ209

UURNISTINen 1

Biology Laboratory 1
UHURNITIINeN 2

Biology Laboratory 2
UfuRniswedl 1

Chemistry Laboratory 1
UfuRnIsedl 2

Chemistry Laboratory 2
UFtRNsHANdvILY
General Physics Laboratory
whaRdadnsUIneImans 1
Calculus for Science |

wAaRdaLarauN1TeURus Uil

Calculus and Elementary Differential Equations

1(0-3-0)

1 (0-3-0)

1(0-3-0)

1 (0-3-0)

1(0-3-0)

3 (3-0-6)

3 (3-0-6)

2.2) Furdsauluanvn dnAnwagdesdnusieivn 31U 38 ieie ansedvasselul

1%.201
BT201
N%.202
BT202
N%.231
BT231
N%.242
BT242
NY.243
BT243
N%.251
BT251
N%Y.252
BT252
N%Y.282
BT282

SGRRRNEN

Microbiology

U URn159a%33nen

Microbiology Laboratory
AFNTuTIAL

Biochemical Engineering

Wugenans

Genetics

Ufumn1siiugenans

Genetics Laboratory
wialuladyinw

Biotechnology
AanssuadassAmamaluladdinin 1
Creative Activity in Biotechnology 1
FAdl

Biochemistry

3 (3-0-6)

1(0-3-0)

2 (2-0-4)

3 (3-0-6)

1(0-3-0)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)
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N%.284
BT284
NY.332
BT332
N%.344
BT344
N%Y.345
BT345
N%Y.352
BT352
N%.355
BT355
N%.440
BT440
N%.450
BT450
NY.491
BT491
N%Y.492
BT492
N%.493
BT493
N%.494
BT494
N%Y.495
BT495

2.3)
AX.206
CM206
AL.227
CM227

UuRnsTeLl

Biochemistry Laboratory
MheUHURNITNIIFINTTUNTZUIUNITTINN
Unit Operations in Bioprocess Engineering
WUgIAMINTIY 1

Genetic Engineering 1

U URNsiugIAINTIY 1

Genetic Engineering Laboratory 1

52 08UNTINENIINGIFERTTININ
Biosciences Research Methodology
AanssuadsassAmamaluladdinin 2
Creative Activity in Biotechnology 2
Frensaumamansidostudmiumaluladdanmn
Introduction to Bioinformatics for Biotechnology
N13AIVANAMNINKENAINITININ
Quality Control of Biological Products
Hnaunimauny

Field Training

dunuimanalulagdinamn

Seminar in Biotechnology
TAssuiEenIamalulagdiniw 1

Special Project in Biotechnology 1
TAssnulasnIamalulagainin 2

Special Project in Biotechnology 2
239555uMLmAlulagdinn

Ethics in Biotechnology

AY1UIAULRINUBNEIYN 11

aa a6
LAUBUNTY
Organic Chemistry
WIATIikaEN1TUTEYNA

Analytical Chemistry and Applications

1(0-3-0)

4 (3-3-6)

3 (3-0-6)

1 (0-3-0)

2 (1-3-2)

1 (0-3-0)

3 (2-3-4)

1(1-0-2)

1 (0-3-0)

1 (1-0-2)

1(0-3-0)

1(0-3-0)

1 (1-0-2)

NUIYAR

4 (3-3-6)

4 (3-3-6)
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LAZLEBNANWIDN 1 V1 3 MIEAn 210 Ivwelud
a.338 AS9DNWUUNISNAADIENSUINYFERNS 3 (3-0-6)

ST338 Experimental Designs for Science

a.431 A15BDNLUUNISNAABIUBIAU 3 (3-0-6)
ST431 Introduction to Experimental Designs
2.4) Jy¥naan 26 enn

thanwideadendnusedndmmuslilumnedulemneivivils 990 4 vnedn i
nnnAlulagTinmgnavngsy vuaawmalulag¥inimig vadawmaluladdinmdransaumna
ANENS WAEMIIANTNEINITINNUAZNITUSEENA T 18 yiedn wazdenfnwsieduiluniig
Fridenluavrivimaluladdinm viedvidenuenanunildaaeulundngassvia 3XX uag 4xX 3n

e e W R
litesnin 8 Mueda fasrwazdunsalul

2.4.1) vunmalulagyannanavnssy

nuanmalulagyiningnaivinssutunisussendmalulagdininluiainssy

a A Y a o  sda Y v X & a =
ﬂi%‘U’JUﬂ’]’ima@LW@Im@N@@ﬂm‘MW@JQMﬂ’]W Uiumzmumﬂmwmu PAVUNDUNITNGS LhAZ/A3D
A A | L4 Y v ] aaa a & A I Y
uinluveunie uar/v3e 1190 taetdunislddusalfisendinimnan eglugum

Y

Henldingd
\wadeaunid (WwailiFe Bad 91 wazamie) wazieulullunisadandn ot aiissUfiseily
019l#nAaliTInnusTINNR Lay/vide ATinfHunsUTUUeg
thinwdesdnwsedneollid s 18 wihedn Taun

N¥.336  AUANIRAITUATNAIUY 2 (2-0-4)

BT336 Material and Energy Balances

Y337  AISAIWIING ANUSOU Lazluluus 2 (2-0-4)

BT337 Mass, Heat, and Momentum Transfer

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

BT338 Technology Transfer and Biotechnology Management

Y376 FATIINGIRAAIMNTTY 3 (3-0-6)

BT376 Industrial Microbiology

nu.377  UHURN59ATIMENRREIMNT T 1(0-3-0)

BT377 Industrial Microbiological Laboratory

n9.476  walulagnismin 3 (3-0-6)

BT476 Fermentation Technology
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nu.477  UfURnsmalulagnisuin 1(0-3-0)

BT477 Fermentation Technological Laboratory

nv.487  waluladioulel 3 (2-3-4)

BT487 Enzyme Technology

VY478 MTIATIZRNITRIYAULR N3lTa1501903 1 (0-3-0)
LAENTAT AN INVDIREUNSY

BT478 Analysis of Microbial Growth, Nutrient Consumption,

and Product Formation

wazLaanAnwdnlitesnii 8 wuedn ns1edvludvdenvesarvIvvalulagdinaw

PIDIVADNUDNANVY

2.4.2) RUINALLIAEYINTINNY

nuamalulagdrininivyadunalulad@inmisiaenndeaiuauiveng
Anuddgson siauIUsTnAkasluifen1sromaInt sy Tnegudunisiounisaoui
= ¥ (% [ v £ 1 a SIS A o s o/ v €A =
WNeasiunsimuRugiY wu Ivunalulagdinimivy fugmansiaznisuTulsanugiy dnns

v [

WawnasemnefdweiielfUszliuauduiusnaiugnIsuwazdnduunvlinves $euidenis
dnuinisnatevesiiviisadaiugiglilanvauziluidesnsvainainnssuitymiiiuinunsns
tndnwaglaiseuiineaiunisaiuaulae®ads nsldnaluladnatauiedauaiuniseenuaznis
a a a ad A:{I a a -d' = [~
Wwigyivlnvesuazinatauarisnislunisdsunamieaisinenwienisdneignisiiuine

NANAANIINITENEAT N1SANAA1TINNATLaLE1NI 18U UTTUSElesUNI9A 1 UNIS WA NS WY

AINADY
LY =4 ¥ = a 1 ‘:’{I 1 a ¥ 1
JnAnudednwsedvalul 521 18 redn Lawn
N9.307  @RTIVEILaYRUGANANIRRUNSY 3 (2-3-4)

BT307 Microbial Physiology and Genetics

nY.359  waduarmsinzidsaieide 4 (3-3-6)
BT359 Cell and Tissue Culture

NY.326 @I TINeazTIANVDINY 3 (2-3-4)
BT326 Plant Physiology and Biochemistry

n¥.327  fivayulnsuasansnandnissuis 3 (2-3-4)
BT327 Medicinal Plants and Natural Products

Nv.426  N1IAIVANLAETID 2 (2-0-4)
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BT426 Biological Control
n9.449  waluladTininuaznisuTulsanugie 3 (3-0-6)

BT449 Plant Biotechnology and Breeding

wazanAnwdnlidesnin 8 nuleAn NIV EBNVBIENVITNALULASTININ

V393U NABNUDNEANTN

2.4.3) viuamalulagdanndaasaunanans

nunmalulagdinmaudiaisaumanansysiulunisiauiuazdsesynaly
LUsunsumauiiames #aenaut1lanssuIun1TNIeABNIWasLA I INeNTAwInluN15INNIS
Lagiianzianudusiudseninsdeya uaryadeyaiifianududounariivuinlngvesdouanis
Fen ilelidlansdanuiiiugrunasnnirludssgndlimaneluladfnmldegrmannvany
LagiNEaY 1wy Msvhunelsn MssenkuLLaERALIE1 N1sfuaTangrsnIsTanmaindi
ayulns n1s@nviAnunainvatsuaziuouiiisvasdidinluszdulodnd (omics)
FIURINITYININITAINIAUTIETaUMAIINTEAUTIuNAURIsEAulATsa1evelulana
(structural bioinformatics) titeilanalnnisviauvesdsdidinludedn
tfnumsnunaeindelud s 18 whefn i
NY.307  @STINUUASINUGANANTRRUNIE 3 (2-3-4)
BT307 Microbial Physiology and Genetics
Y9359 waduaznsnzdsaieid 4 (3-3-6)
BT359  Cell and Tissue Culture
N¥.346  N15REUIUTHNIUTT I TAUNAMIERS 3(2-3-4)
BT346 Bioinformatics Programming
Y347 tumeuIIethansaumeraniiiugIy 3(3-0-6)
BT347 Basic Bioinformatics Algorithms
9308 Inenmsteyadesiudmiumeluladdinm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology
Nv.447  waluladneadiansaumnaaans 2 (2-0-4)

BT447 Bioinformatics Technology

= = = (R4 U ! a a a A a aa
wazidand@nednlitesnit 8 wulehs anseIvluIvIERNveIE1R IV IMALLlaET AW

YIDIVADNUDNANVY
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i3

2.4.4) MIANTNYINTYINNUAZNITUSZLNA
menIngInsTinwkaznsUszgnd iunslimineinsiinmiilennudaduleg

yautiu nsteranuinamalulagdinmadelnl lWysannssiuiunsnensdininuagns
afagaliiugrusnmedanmiieliiAneuasassduinnssmaneluladdiamneli in
audaduluiifsng 4 maseunisaeudusuuuuysanmsiaeimaniifedesndenloaiels
UnAnwiuanuduiusuazasiannuasgninituselevivewmineinsdinmuaznisiily

UszgnaldinonsimunUsemeg 19838y

[
=1

PnAnwAIsANEIs18IvRalUl 593 18 nueda taln

a

N%.307 A3 MALNUTAENSIAUNTY 3 (2-3-4)
BT307  Microbial Physiology and Genetics

NY.359  waduarmzasaiee 4 (3-3-6)
BT359  Cell and Tissue Culture

NY.316  AUWAINUAIENNTININLAZITAIUINT 2 (2-0-4)
BT316  Biodiversity and Evolution

V9.318  NIBUIWIAUMSNEINITINNUATNITUSTENA 3 (3-0-6)
BT318  Aspects of Bioresources and Applications

N9.319  N1TAARINLATN1TUSELEIUNTNEINTTINN 3 (3-0-6)
BT319  Monitoring and Bioresource Assessment

N9.456  NIFINNITVDLAUTIUINNTTUDL19E98U 3 (2-3-4)

BT456  Sustainable in Waste Management and Innovation

A = = [ 1 1 a a a A a aa
wagidendnwidnliddesnin 8 nuiein ns1evluiviaenvesd@rv g naluladdinin

V39U NIBNUDNAIUN

2.4.5) Jyndentuaivnalulagdanin laun
N¥.206 RTINS UTINUTEA1T 3 (3-0-6)
BT206 Microbiology in Daily Life
N%.207  wAlANITIATIZINNRaTINGT 2 (1-3-0)
BT207 Techniques for Microbiological Assay
ny.246  Wugeansiudeny 3 (3-0-6)

BT246 Genetics and Society
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N%Y.256
BT256
N%.306
BT306
N%.308
BT308
1%.309
BT309
Nny.317
BT317
N%.329
BT 329
N%.349
BT349
NY.357
BT357
1%.358
BT358

NY.366
BT366
NY.367
BT367
N%.368
BT368
NY.369

BT369

NY.378
BT378
NY.379
BT379

nAnATIIAlUlagTInm

Biotechnological products

Tasainen

Virology

FingrvesilslatazmaluladTanin

Biology of Fungi and Biotechnology
ANNUaenfeN1InlunsUH URNUNNaTYIne)
Biosafety in Microbiological Laboratory
QduvEddmiunmsianisdanndon
Microorganisms for Environmental Management
fgsiotunuinsuaznisaiiudie

Plantlets for Recreation and Lifestyle

TugMmEn LYY

Human Genetics

wlumalulad@rnw

Nanobiotechnology
msUszgndldnamneidsneaduaziouuslode’
Applied Animal Cell and Embryo Cultures
Tinwraouinmosideduneiiansaumeans
Introduction to Computer Skills in Bioinformatics
NNTDONLUULNTIAONNNADS

Computer-Aided Drug Design

PN TAUNAAIENINNATUNNY

Medical Bioinformatics

A A a a ;%Y a ° Y ¢
LﬂﬁﬁNlI@LLagLcl/]ﬂu@ﬂ'ﬁlﬁﬂugﬁjSLﬂi@ﬂaqﬁiUﬂqiﬂigQﬂ(ﬂ

Toumanaluladdinin

Machine learning Tools and Techniques for Biotechnology

Application
walulagn1swanides

Brewing Technology
Ufuinsmalulagnisndndes

Brewing Technology Laboratory

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3(2-3-9)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)
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N%.406
BT406
N%y.407
BT407
N%y.416
BT416
Nny.417
BT417
N%.418
BT418
N%y.419
BT419
Nny.427
BT427

N%Y.436
BT436
NY.437
BT437
N%.438
BT438
N%.439
BT439
N%.446
BT446
N%.448
BT448
Nny.457
BT457
N%.459
BT459
N%Y.466

HARANIINFAUNTE
Microbial Products
wialulagdan

Yeast Technology
wialalunsunavesdenistnnn
Bioremediation Technology

LN ALLLAETIN N

Biotechnological Araneology
wiAluladP N INEMIBLAZLNAIN R DY

Algal and Plankton Biotechnology
UFURNINIemAlUlagTIN AU IBLAS WNAINR DU
Algal and Plankton Biotechnology Laboratory
#Aiveuarmsiansudinisiuiemdanadiv
Postharvest Physiology and Management of
Horticultural Products
NFODNLUUNTZUIUNITNITININ

Bioprocess Design

FINITTUUWNUBARA

Metabolic Engineering
nsUsznaunImamaluladgyinin
Entrepreneurship in Biotechnology

NNSESNETIALAT AL IANTTUNTININ

Creativity and Development in Biological Innovation

WUFIFINTTY 2

Genetic Engineering 2

Auind

Genomics
waluladin3osiuLeanasod
Alcoholic Beverage Technology
Wdunssumanalulagyinin
Pharmaceutical Biotechnology

PIVOANATININALULATTININ

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

1 (0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

2 (2-0-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)
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BT466 Selected Topics in Biotechnology

N.467  nsdeasnuinenmanimanalulagiinim 2 (2-0-4)
BT467 Scientific Commmunication in Biotechnology

nu.486  pilAuiuInen 3 (3-0-6)
BT486 Immunology

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

a =3

2.4.6) A ABNUINEAIYT bAkA

U =2 A

Unfinwanansadenfinudunsia 3XX uay 4XX mlsnglundnansau q anelanis

AMAuvRIRUEAINeTfansLazmAlulal unninendusssuaIans Nlaaauliaivdvndunseuls

= 1Y 1 1 a
dnlutdaunin 8 wnn

3. FY[NLES
nAnwauisaidend@nuninlanlenilaaeuluuniinendusssumansidulvndanias
o 7 1 1 a o’.JJ d;ju = I ) a [ a = ) PR 'y
Tulidesndt 6 miein NelinAnwliaunsaimgivlundngasivdnwinalundusia

seevu 100 Tduduivdenias

4. msAne13vIn
tnAnwuenavdufivszassesAneivlnauivinaliladfinn azdeadne
51690 Tlaitfenndn 15 wiedn sl
1) Fnwavtdu 6 whodn sl
n%.353  walulagyinin 1 3 (3-0-6)
BT353 Biotechnology 1
n4.354  walulagdanim 2 3 (3-0-6)
BT354 Biotechnology 2
way
2) \denAnwidnliddesnin 9 Mﬂwﬁmmmw%mﬁLﬂmaauiuwé’ﬂqmiiﬁa NY. 3XX ey

nv. 4xX Tuanvivmalulag@inim delauuginguiv (ssynguivuwuedn) Hlunianuinues

LAY IUNANEIAIUITLEDNANE IARIUAINUEULD

5. nMsfnwiasuayUsyar luaivdvimalulagyanin
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tnfnwiglalafinuisedvingeg suvdngasluavinalulagdinmloniiein avay

litfosndn 101 whedn sudeulusoluid favslasuaydsuan

1) Ifeseiuindvazanlisingi 2.00

2) unsdeudutndneaudlidosnit 6 manisAnuviund

3) lddnuindnwialusi 30 miefa

4) ladnwisieignanizvesarvnisnvaluladdinmlitdesndn 65 wuiefin
Usgnausevnmnitugiumanemansuazadaamans i 23 mbhefn uazdndeduluae
Snlaitionnin 35 miiefn Inedesaeuivitaduluaunldlsimnii € (2.00) ynin

5) leAnw3vaenas litesnin 6 wilein
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4.3.2.3 WHUNISANE

Un1senen 1

AABeud 1 miefin
M.111 3Ine 1 3
WM.121 A% 1 3
W.161 YURNISTINeN 1 1
WM.171 YRUREnsadl 1 1
AF.101 N15AA 91U LazlTausg1eiiasalg I 3
a9.105 finuen1sdeanTnIan1wsingy 3
A.218 uAAgRadmTUINeans 1 3
M.251 wAlulagdann 3
594 20
AAFeuil 2 mhehn
W.112 33ne 2 3
M.122 1Adl 2 3
M.135 WAndvild 3
WM.162 YJURN5¥TINe 2 1
W.172 YUEnsiadl 2 1
.185 UFTRn AN ALY 1
5.109 winnsTUAUNTEUIUNISARKUTENOUNIS 3
115.155 adAfiugu 3
7,209 uAnASALAzANN LT YTLSL DDy 3
594 21
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UnsAnuen 2

aaGeuil 1 Vel
AL.206 LALBUNTE 4
AL.227 WPIATIBYikaEN1TUsTENA 4
5.201 AN NsRudmiuyana wse 3
15.202 ATULATOA3D9A9YIU ¥T0
45.209 A5 19NUTININTAUNA AU U
15.156 MaLdeulusunsudsinemandidowi 3
15.100 walesfunsasielddaym wie 3
15.200 wawleafunisasdieldilgmlageonuuunsGeldies wie
15.221 maiFelgannishadsiuseduni vio
u5.222 maBelgnisladsiuseivunna
XXX AYNERNET 3
594 20
AABeudl 2 mhein
N.116 AIVAINANENTIN LT ARTISaE 3
M1%.201 98T7INEN 3
n%.202 U UFAn159a%33nen 1
M%.231 IMNIsuTLall 3
V1%.242 ugANans 2
n%.243 UURn1sWugenans 1
M1%.252 AInTuaseassAmanalulagyann 1 1
11%.282 YAl 3
nv.284 URURN59 Al 1
XXX AV WADNLET 3
394 21
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Un1sfnen 3

aadeud 1 VeRRL
11%.332 18U UANIINIMINTIUNTLUIUNITTINN 4
%.355 AanssuasvassAmanalulagdinin 2 1
4.338  N1598NLUUNITVIARDIENSUINYIFAERNT 130 3
4431 mseonuuuUMsVaae oy
49.296 NWITINUTNIVINTAMIUAIINGIAERNS 1 3
XX XXX Y NADN TadAu 10
324 21
aaEeud 2 VeRRl
N%.344 $ugIAIngsy 1 3
n%.345 Y URN59ugImngsy 1 1
N%.352 52AU8UNTIENIOINGIANEATTININ 2
¥19.460 Fransaumeman il asdudmiumaluladianm 3
XX XXX UGN laiifiu 12
524 21
maggsau Ynsfnwdi 3
WA

19.491 Hnarunieauy (ladoenin 180 4alua)

1

EIEEY

1
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Ymsanedi 4
aadeud 1 VeRRL
9%.492 duuumanalulagdanin 1
19%.493 lasenuiitawnnamalulagdinin 1 1
XX XXX Y NADN 3
XX XXX Y NADN 3
XX XXX Y NADN 3
574 11
aadeud 2 TeRRL
n%.450 mim‘uqu@mmwmﬁmﬁm%mﬁamw 2
1%.494 Taseuiiawnanalulagdinin 2 1
N%.495 93555uMmAlUlagdIN N 1
574 4
4.3.2.4 AN95U1Y18IVY
Jrdnwialy
nuaAITUlanLar AL
15.109 winnssuiunszuiuAngUsenauns 3 (3-0-6)

TU109 Innovation and Entrepreneurial mindset

msUszidiunnudsaaznsainalenialnd nsAnuaznsaNuLUUEUTENUANS N3
sndulauazmsimungsia msdeasidsgsfanaznisaiiaussgslostneliuszansain msai
AT ILladanY

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.

MIRAFUNTETUALTINYEN1TEOENS

AF.101 N13AA 91U LazlTaug19iia T 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing
WAILYINYZN1TANDE NI TUYIAEIUNITAIAIOIN NITAATIZR NITALATIZA Lazns

UszilluAl  Wawwinvemsenuiieduanseandsy  Whlagasoning  Viruei  auudgiy vangiu
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afuayu  msldvmraihilugloauvesnudou  fauwinwensdounansaudaiiuegied]
waHawasM I deudanng Fndevennnudn uazidoulosfeyaiinfuyimemeinues TN
aunsaddwangusazteyaunldlunisasassanulsulaegaduseangam

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.

#9.105 ﬁﬂwxmsﬁamimqmmé’mqw 3 (3-0-6)
EL105 English Communication Skills

fimuinwgnsieasmanwdanguinunsils ya 61w uaz@ou Annsldnnn ddwi
wazdwluvunmarinisasdiay

Development of English communication skills, including listening, speaking, reading
and writing. Practice of language, vocabulary and expressions used in academic and social

contexts.

MAAMAFIARNS INeFass wazwmalulad

N9.116 ALAINTANENaTIA TR ey 3 (3-0-6)
BT116 Biodiversity for sustainable life

ANUVINELAEANNEAYTDIANUAINTAEN N TINNTUUTUNN SR NEIBY aunans

(% L3

ausnduaznstdusslevininenstinmlunianisudnuasUaded NSLNYAAMILATYENA

3

'
a a s (%

dwsrAvguazuinnssy  msaduaSuauaeninmewazls  aaenlueudynIvIetenna

P

'
o w A

drAtyianNudlanuuaIng IN15v3eeer TN lun1slUTIneg 19 B uUNIUANINAINTA1EN
=
YINN

Definition and Importance of biodiversity in sustainable development. Balancing of
bio-resources conservation and utilization in product income sector and four requisites,
economic value addition, invention and innovation, well-being physical and mental health

and importance convention and regulations for multidisciplinary understanding in

sustainable life based on biodiversity.
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15.155 afAiugIu 3 (3-0-6)
TU155 Elementary Statistics

anuwazdmvneadd nunuadfidmssaw anuhasdy MuUsguuaznIsaniases
muysguuuunIng dive wazund walanstnAIeg1auazNIsUINKIIBIRIENRA NTUTTUUAT
LLazmimaauamagmlﬁ'mﬁumLaﬁaﬂizﬁmﬂimjuLﬁ&J’;LLazammju NTIATIZRAULUTUTIU
TWUANMLAYT NTIATIZRNTNNRELATENFURUSTLEUTNRYY NInadeulanaEes
e : litdumheAaliiimdinm vieaouls a.216

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.

15,156 madeulusunsudsinermansidosdu 3 (3-0-6)
TU156 Introduction to Scientific Programming
nadeulusunsupeuimesiazmsuidgmiuiuguiidulsdlevidmsu
UnIneeans dnadarans wazdmng laglduumuavuazlnsou Wunsiaudanassuuay
TUsunsuegnadussuu ﬂi@UﬂﬁjMﬂ’]iﬁ’]"?};’] HeAdu 915158 miﬂizmamamwLLaz‘iwmmiVjuauﬁ
Basic computer programming and problem solving useful for scientists,
mathematicians and engineers, using MATLAB and Python. Emphasizing the systematic
development of algorithms and programs. Iteration. Functions. Arrays. Image processing and

robotics.

wm.121 adl 1 3 (3-0-6)
SC121 Chemistry 1

Tnssainaoznon lavmoudiy M3daedidnnseu Biannseultuongn MsuNSadaay
waiwdnlniln Usunauduius Sesavdndiussluaisusznou iuszadl annliihau Wuszleosu
Wuselanaud Inseasnadifa Useaniugns nauiussiaud sUsisluana audfvessis
snSuminuazunsuddu dunssanmdidnnsou ngueniagauai Araafiuia uhanay

Youvad usadawmllerseninduana Muselalasaw ununiipain arududy audfneadiniiv
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YOI UUNEN VouTtedngIu wadniae gumall Anuseu nisaisleundauaiuseu
Auseud e Uisegaruseu Uiisenaennuseu ngnseumvnamans nyueusad
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, Collicative properties, Crystalline and amorphous structures, Unit cell, Thermochemistry, Heat,
Heat transfer, Specific heat, Endothermic reactions, Exothermic reactions, Thermodynamic law, Hess’s

law.

MNAFUNNIZLALYNYULNIBUIAN

49,296 NMYIBINGUTNVINTAMTUEIVINIAENS 1 3 (3-0-6)
EL296 Academic English for Science Disciplines 1

NALTINYENSIa Ya 811 Wey AInguIIINIsIWINeIans nsinnsasy
nslifdriamn mseSunenszuiunis mseendids nmsesuisANuduiusTEinamauaTHa
LAYN1TOBUNEAINAUNUS TZII AU DULAZAIILAS

Development of English listening, speaking, reading, and writing skills for scientific
academic purposes. Practice of summarizing, giving definitions, describing processes, giving
instructions, explaining cause and effect relationships, and describing compare and contrast

relationships.

5.201 AuInnsRudmsuyang 3 (3-0-6)
TU201 Financial Literacy for Individuals

Sauiﬁugm ydnns udRLazLLIINUHLNs Ui meTin mslfiasedle
yamsiu sastamaiiacag Usenoude wadiansfumaues wadan1mneueunsi ﬁgﬁm
v 31 worduerenonua wiadiansdaassiuseuuagnsamuLuy DCA inedinumsdantsvil
wedansiiuiuoen  wedalunsnausulsevinn@iuliyanasssun  maesaundnnisuas
anuddnesUSv iasugianeifiewiodsnulneg etesnianyszgndlilunisissdin

To learn the foundations, principles, importance and guidelines of financial planning

for life goals, the uses of financial instruments, together with self-discovery techniques,

financial planning techniques including how to earn, collect, use and invest money, savings
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allocation and DCA investment techniques, debt management techniques, savings increase
techniques, personal income tax saving planning techniques as well as the principles and
importance of the Sufficiency Economy Philosophy in Thai society in order to be applied in

living.

15.202 ﬂimﬂ%mﬁmamu 3 (3-0-6)
TU202 Complete Investment

L%auifwmLé"aﬂLLaz%umaumiamuiumammif‘w ﬁugmmsamﬂuﬁu faustanouuny
arades MBnnnsanu AReaauNTATIEIiL FBnstenievu  wavAvSuesifouile
Lm%mwgauﬁauﬁﬂﬁﬂﬂamu L§8u§ﬁu§1uﬂWiamﬂmmnuﬂm WALANISEDNNDMNUTINLALANT
amuaﬁ%aumwu DCA (Dollar Cost Averaging) 1uﬁ:uLLa3ﬂaﬁnu ﬂszmumiﬁmiwa'gmamﬂﬁ
wanfudes  weuiSeudisadedfiesilfinaswulivszaveuduiolunisamu  uas
WU WM TUTUALAR (Mindset) Lﬁ@ﬂ%ﬂ@ﬂaﬂuﬁﬂL%%IUﬂﬂiaﬁnuiuizazﬂﬂa

To learn the alternatives and process of investment in financial market, stock
investment foundations started from return, risk, tax on investment as well as stock analysis,
trade stocks method and the rights of shareholders in order to prepare before making
investment decisions. To learn investment foundation in mutual fund, mutual fund selection
techniques and DCA (Dollar Cost Averaging) regular investment in stocks and funds, suitable
portfolio management process and learn the important factors that will make investors not
successful in investing and mindset guidelines in order to create long-term investment
success.
5.209 A519UNUTINT NTAUMEIIUNY 3 (3-0-6)
TU209 How to Write a Successful Business Plan

FuAnuiuazvinuelunsasunugsia madiladmnegsfiavewuies NsEUIUNIIAN
NTIATIIANINKINADULALITNTRLUMNUGIND NTIATIBANTAUFANYIAY WazUszaunisaing
NnETUsTaUAdISafioaisrunFeslunsvhgsivesnaiussavsnm

Business Planning fundamental and creation skill. Understanding and realising
business goals and impacts, thinking processes, business environmental analytics, and, how
to write business plan by exploring various case studies and getting direct experiences from

successful professionals and entrepreneurs.
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MUIANISUSNTAIALLEYNISISEUTINNSUUR

15.100 wardlpsiunisasilonneym 3 (3-0-6)
TU100 Civic Engagement
Ugnilsdndiin unum uagniiianuiuiaveuvesninduaniniidvesdinulugiug
waidlodlan HIUNTEUIUNISHAINTAIETE WU N15UTTEN N1eAUTenIdiAnyA1e gaudusiu
Taethdnwazsosdnilassnssased WielAnnsius vielinnsdsuutas Tudssiiudiauls
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.

15.200 walilaaiun1sasilieunlayylageaniuun1siseusies 3 (3-0-6)
TU200 Self Design Civic Engagement
nafauriruafnudunaidieduszueuussrsulaeiitemauedunmsudlutliymives
daau Boudisnisasdioutiamneg Aiatuludseudonisasdiovlnseenuuunszuiumsidous
LaENTIANaTINIUD1913EKdou
Prerequisite: None
The development of citizenship attitudes in a self-reliant democracy in solving social
problems; Learn how to take self action to solve problems in society by designing the

learning process and evaluation in collaboration with instructor.

15.221 NSFEUFIINNTWATUTEAUYIA 3 (0-9-9)
TU 221 Learning through National Competition
= I P a wa a - | o ] Y cal = = v
SeusHumsasdisuuRkuuied viengu lngvhauniuiuannsdiuinwm vienglanig

[y [y a

fuguaresensiitinm  hswnsudsiuluniinsudsiussiumanssylilulsznianes
wrivends Tnefinadns Aensldidudsduluseugarevosniidngn adersdiaousesd
AR Inenderiinun  uasidetunsdousgly  “SnBnedeffaeundguiunig
BouanUszaumsaiiesmsUtR” vesieinnisvesminetds uazenansdfuInudoldiy
AVIUWILYEUIIND1ASEeY vsedufienvsdiaauies

To learn through individual or group practices by working together with an adviser or

under supervision of an advisor; to join national competition stated in the University
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Announcement with the result of attending the final stage of that competition. However, an
instructor must be qualified according to the criteria set

by the University and register in “Learning through Practices and Experiences Course
Instructor Lists” of University’s Academic Division and the advisor must be approved by the

instructor or be the instructor himself.

15.222 N1SFEUFNNITRATUTEAVIUI YA 3 (0-9-9)
TU222 Learning through International Competition
SeusiunsadisufuRnuuiied vsengu lnevhausuiuannsdiusng vienelanis

[y

MfuguaTese1aseitsnw  Whsaunmsudsdulunfimaudadussduunumanseylilulsenie
YosunIne1de neinaans Aenislaiiudsiuluseuanvinevandinenan il 9191385aeusaq
a wa ¢ a o o aa é’ = L wo.Y 41' v I a a
u@mawmmmﬂmwmmwmaEJmmumazmawmwua@u U@%i?ﬂ?ﬁ@ﬁjﬁ@ﬂﬂ@ﬂ’mqﬂ’]ﬂi
¥ [ a wa,, 1 a a % e’d‘ =2 ¥ Y

EI‘LJE*’\]’]ﬂﬂi%ﬁUﬂ?iﬂJLLagﬂ’]iUQ‘U(ﬂ YDINHIVINTUBINNIINGAY LLﬁSQWﬁ]WiBVIUiﬂU’]@@QI@iU
ANMUALYUIIND1ATRERU 3LTUMID19158deLeY

To learn through individual or group practices by working together with an adviser or
under supervision of an advisor; to join national competition stated in the University
Announcement with the result of attending the final stage of that competition. However, an
instructor must be qualified according to the criteria set by the University and register in
“Learning through Practices and Experiences Course Instructor Lists” of University’s

Academic Division and the advisor must be approved by the instructor or be the instructor

himself.

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

Fnendeduredn’ Taswed1auasnssuiunsinauiiensisdnuesdn sy sy
Tuana wad Haide o¥eaw svuu fesedudin Tassaiswasniniivensatneddnlunisdienen
ANYUENIINUINTIN N13TATUNERT NsiaTaAvulalasimuINs NsEURUE neRnTsy
ITaUINTg LaslndIng1vesdnd

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.
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M.112 P2 Inen 2 3 (3-0-6)
SC112 Biology 2
Fiinentowiuresiin Tnseedne a35Iven uazsssumivesiia nduedelmuasnszuiuns
yhnudewufionsmsedin mdasuuntis matuiug Fanms uaslineivewosiiy
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.

M.122 adl 2 3 (3-0-6)
SC122 Chemistry 2
AUsAuAeU: IABANY .121
Prerequisite: have taken SC121

IRUNAFNARS ANN1SNYIRTT AATSNT) Sufuresfiten aunisngdnaluguusnus ads
Pin ndanurefusiud ansisiuns aunaiadl Ansiauga nénvesasyIAele NTA-ANT ANLLTY
YDINTAUALAN mmﬁamaammtﬁz@m ey HavedlepduIIN NTIINIANTA-ANY @15aEaIe
trlied 1afilviln aunisInend uwunmeadludn Andlwinuinsgiu wuames iaddunis
arsusenavlalasaifuou nseude arsusznevdunidfdnyilsidu YAserdrdgyes
asuszneudunad UsslesiuazanudiAguesansusenoudunis

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.

m.135 Fandily 3 (3-0-6)
SC135 General Physics

s

nann1INIeNdnduarn15Uszynd WeaNIATBUARNIITONIY Nar1ans voslua

gaunmamans NMsdunazaau Inihuazudivan pdusdmanlih diaumans wazildndaaln
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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.

M.161 UURNTIINe 1 1(0-3-0)
SC161 Biology Laboratory 1
ITIAUNaUL: IEANET NIBANYINTENAU M.111
Prerequisite: Have taken SC111 or currently taking SC111
U URNsESuANNINImgu) e m.111

Experiments related to the contents in SC111.

M.162 YHURNITTIINEN 2 1(0-3-0)

SC 162 Biology Laboratory 2

ITIAUNDUL: IABANEY WIBRANYINTONTU M.112

Prerequisite: Have taken SC112 or currently taking SC112
UHURANSIESNANNINIMguUY eI m.112

Experiments related to the contents in SC112.

W.171 UHURnsedl 1 1 (0-3-0)

SC171 Chemistry Laboratory 1

NTIAUNDU © LABANE NIRANWINTDUAU 9.120 %39 1.121

Prerequisite: have taken SC120 or SC121 or taking SC120 or SC121 in the same semester
U URANSIERUANNINIMEY I M.120 uag m.121

Experiments related to the contents in SC120 and SC121.

W.172 UHuRnsedl 2 1 (0-3-0)
SC172 Chemistry Laboratory 2
IdsAuneu: wrefny VieRnwInTauiU m.122
Prerequisite: have taken SC122 or taking SC122 in the same semester
U UANsEtuANNINImguIv m.122

Experiments related to the contents in SC122.
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.185 TR siandimly 1 (0-3-0)
SC185 General Physics Laboratory
UfTRMsALiU M3Tauazmmemaedeu namans adw i vemans wasilAndusn el
Laboratory practices involving measurement and errors, mechanics, waves,

electricity, optics and modern physics.

A.218 upapdadmIvInermans 1 3 (3-0-6)
MA218 Calculus for Science 1

IS a a % 1

dllauarainusiaiiesvesilendu syiusvesilsiduiivadinuazlanduedfe nganl

U 2

auiuslaeUTeney ayiusdudugs n13Usrendveeauius nasudeuiusiazn1sUseend
Ufeuius Uiuslddidaee mallaveanismusnus  USiusddawanaznisussenalunig
sUAdn pUNTUBLUA

]
YYa 0o v =

e« Widumhefalignmasfinuivseasuls a.111 vise A.211 vise A.216 wieo 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

M.209 Lma@é’auazammw‘?mauﬁua‘ﬁmé’u 3 (3-0-6)
MA209  Calculus and Elementary Differential Equations
dsdunew: @euls m.218
Prerequisite: Have earned credits of MA218
alauazanuseiesvosilsidunaneduys eyWusdesuazaNumINenIaTIIAdn

v ¢ (% (% & 1

auustasduAUgs aynusdoslneU3eny N anly Kam1uTeUUSTINLAENITUTEYNG ANgean

3

'
[y = [y

duiind Aianduimsuesilaiduassiuusuaznsussgngd aunsdsoyiussusiuniauazusy
@99 Imsmnalaasralaasiluuaznaleasianzyesaunsidseyiuduas nsUssyndldiu
WUUTIABINIINEIAENT LUNTNG HALRAEYDITEUUANNITITUAU AN LIntnasianie
JEUUANNIOYITUSHaYNTUTEENA

1Y

e : WidumheRaligimadnyvseasuld a.219
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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

Avsauluanvn
N%.201 8% 3NN 3 (3-0-6)
BT201 Microbiology
FUsAUNeU: LABANY T8 ANWINSoNAU .111 %30 M.112 %39 M.113 e m.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115

yia JUT dnway n1sasgiule unuedBuuasn1sauiuguedunsd aunsuisu
mi’«ﬁ’ﬂLLuﬂLLazmmaamﬁuw%é mmé’fuﬁuéuazwaﬂiwwaﬂ@ﬁuﬁéﬁiaiwuﬁmﬂ N13AIUAL
AUN3E gRAuiUINeT waznsUsEend

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.

n%.202 U UAN1598%33men 1 (0-3-0)
BT202 Microbiology Laboratory
AUsAUNoU: LRBANYI 1TD ANWINTaNAU 9.201
Prerequisite: Have taken or Currently taking BT201
UuRNsEsuinwenImgvvesivy nv.201

Laboratory approaches in Microbiology.

79.231 IAINTTUTILAL 2 (2-0-4)

BT231 Biochemical Engineering
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USIauduius aneedilowns saunaransveseulatuazioad nsldduamnsa n1sasna
NaA HalduenszuIums JULUVesisUfnsal ameslsiedu msmuwazmsliteina iadesile
LA¥NITAIVAN NITVLILVUIANTTUIUNIS AL AUAINANAR N1SLenLaznISVlRER St
U%qwé LAZLATYANANTUDINTEUIUNIT

Stoichiometries, kinetics of enzymes and cells, substrate utilization, product
formations, process vyields, reactor types, sterilization, agitations and aerations,

instrumentations and controls, scale-up processes, downstream processing, product

separations and purifications, and process economics.

N%.242 WUFAENT 3 (3-0-6)
BT242 Genetics
dsAuneu: mefnel W.111 30 M.112 %30 M.113 %39 m.115
Prerequisite: Have taken SC111 or SC112 or SC113 or SC115

NLWAA NALNNIIANENDARNBALNIIRUGNITN NUFAIARIY0Tad WugAansUTuIu
wazUsEYng fugmanslaulans waRugIAINTIY

Concepts of Mendelian genetics, hereditary mechnanisms, cytogenetics, quantitative

and population genetics, molecular genetics, and genetic engineering.

n%.243 UFURNsUgAERS 1 (0-3-0)
BT243 Genetics Laboratory
INTIRUNDU: LABANEIMIOANYINGDNAU N%.242
Prerequisite: Have taken or currently taking BT242
UHURNISESUTINYEN IV Ui vedIvn NY.242

Laboratory approaches in Genetics.

79.251 WAluladdInw 3 (3-0-6)
BT251 Biotechnology

fa ada a o ¢

MeUszynddadlin  nandusivesdsdivin welulad uway USvgveumsughaneifies
TUAWNYATNTIU YAAMNTTU NISWNNE Fandey uay Taansaumea Weanudifuardiduves
Yuyy (Hunsalfnuiasfnyniiu)

Applications of organisms and their products, technologies, and philosophy of
sufficiency economy in agriculture, industry, medicine, environment and bioinformatics for

prosperity and sustainability of communities (intensive case studies and field trips).
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19.252 AINTTUAS9ATIAMIBNALULATTINN 1 1 (0-3-0)
BT252 Creative Activity in Biotechnology 1
Jufafuneu: Wutn@nwdaustudi 2 uly

Prerequisite: Second year standing

a A ¥ [

duAussAauIwazninddunisdyyriineitesiumalulagdinin wazuuidalu
nsuszgndmalulagdinimiiioaseassauinnssy
Searching for knowledge and patent related to biotechnology and concept for

application of biotechnology to create innovation.

%.282 LAl 3 (3-0-6)
BT282 Biochemistry
UIAUABY:  LABANY 3D ANWINSONAU 1.111 %30 M.112 %5e N.113 %o M.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115

1As3adne unuImnadinm uazunuedduvesdiluana taun arslulawmse Tshu
afim waz nsaiaeasn saust eulmiuazaaunamansveaeuley nssaeue nsaensiva
NMsuUasia Lagn1sAIUANNITHANIBDNYBIEY

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.

1%.284 U URN15% Al 1 (0-3-0)

BT284 Biochemistry Laboratory

TIAUNDUL: LABANYY WEIDANYINTONAU 91 N9.281 W30 N1%9.282

Prerequisite: Have taken or currently taking BT281 or BT282
UURNsIESuTinYenImg e Ueiv) vv.281 vive nv.282

Laboratory approaches in Biochemistry or Fundamental Biochemistry.

n%.332 Mgl URNIINIAAINITIINTEUIUNTHINMN 4 (3-3-6)
BT332 Unit Operations in Bioprocess Engineering
Mghardi  NISAIUMSIMNTIN ManMsiUesiuedfuaNnaIaLaE NGy

nafansiag 5I3NYAYBRla MIMULazN1SRENTadlAa A1saNemNIaLaEAINSEN NS
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MW wagmsueTadaufeu  gunsalanewmauieu nsaiunsmeldannvauna e
UURN1IN1INT09 MIUBUAL  NISIATENREN N1TaYANBLAZENTAZANY NISINNEN NMITENE N3
DULAIOINTY AITHEN ma@j@%’u MINdY wazn1sain ﬂﬁﬁﬁm%tﬁ%umwﬁ LLasﬁﬂwQ\‘nuuaﬂ
amuﬁ

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,

laboratory approaches, and field trips.

N%.344 WUFIAINTIY 1 3 (3-0-6)
BT344 Genetic Engineering 1
TIAUNDU: LABANYY N%.242
Prerequisite: Have taken BT242

Tnssadauagminiivesiifue ouledildlunislnaudu nswleudduedmiulaaudy
naweiildlunislaauBy msnsivaeukaglinseiiidueiilaauld nsdedndululusaslen
wazgA1slen N1sUszgnAnATANLEIAINTTNIUNINITUNE NINYAT LATENaYNTIN WasANY
@Jmuuaﬂamuﬁ

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.

n%.345 U URN5UgIAINTTY 1 1 (0-3-0)
BT345 Genetic Engineering Laboratory 1
ITIAUNDU:  LABfinel Wee Anwinieudu vv.344
Prerequisite: Have taken or currently taking BT344
UuRnIsEsuinwenIma vuesivy nv.344

Laboratory approaches in Genetic Engineering 1.
11%.352 52 08UNNTIVENIOINGIAANSTININ 2 (1-3-2)
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BT352 Biosciences Research Methodology
N13AUANTBLAIINIUTBLANIINGIMAASTTININ AUNUIVBILATINITITY WAL IALY
13Ty Tasea$ie gUkuy In1s@isu warguwuun1siiauelasesensITenasseaunisi 9g
waznsHNUA R
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.

1%.355 Aanssuasvassanamalulagdinim 2 1(0-3-0)
BT355 Creative Activity in Biotechnology 2
Fraduniow: \uthAnudundudi 3 Juld
Prerequisite: Third year standing

UszenALuIfnwanszuIuNIsMIIne manslun1sunlaymiuasasneassauinnssunig
wiAlulagTanIw wazn1silauoNaIIY

Application of concept and scientific process to solve problem and create innovation

in biotechnology and presentation.

N%.440 Fr@1saunAmEnsd1sumnalulagyinw 3 (2-3-4)
BT440 Introduction to Bioinformatics for Biotechnology
UsAUNBY: ABANY 158 AnwInSeuny n.344
Prerequisite: Have taken or currently taking BT344

VANNITN T TAUMARERS §1UToyan19¥3Inen TUTWATUUSEYNANISIasawn e
Arans w3sslenadiasaumanansdmunuiteduiveaansadidin wazdiansaumea
mansiietosiugnanmnssudinm

Principles of bioinformatics, biological databases, web-based bioinformatics software,
bioinformatics tools for life science researches, and bioinformatics related to biological

industry.

N%.450 NMIATUANAMAINNENTUINNITINN 1(1-0-2)

BT450 Quality Control of Biological Products
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MNNTLAEITNIIAIUANAMANNENTUTTININAINATEUIUNTHAANQAAMATIN N3
AVUANIAIFIUYDINGRTU NSATUANANNINYBNINNAY NTEUIUNTUUTTU N?ﬁmﬁﬁu%%uqmﬁw
LLazﬁmiﬁﬂmaﬂmuaﬂamuﬁ

Principles and methods of quality control of biological products from industrial
processes, standardizations of the products, controls of raw materials, transformations, final

products, and field trips.

1%.491 Wn91unIAauIy 1(0-3-0)
BT491 Field Training (litfowndn 180 Falw)
AnufURaulunthenuiianniivn wiureulidindt 180 H1lus iWeusisaunisin
UjuRnusazinaus ﬁm'iﬂimﬁumamﬂ%mEJ\ﬁuﬂ/i'%aIi\‘muqG]ﬁmmiuﬁiﬁmiﬁlﬂLLﬂ"ifﬂﬁﬂm
uazInNanesEAy S %39 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).

%.492 dunuimanalulagdinin 1(1-0-2)
BT492 Seminar in Biotechnology
Sendaunew: WuihAnwdudduldd 6 Tuly
Prerequisite: Senior standing
5305 159 waziausranunltemanaluladiinim wieaufiieites
Gathering, analysis, and presentation of research articles in biotechnology or relevant

area.

1%9.493 lasasuiiawniamalulagydanin 1 1(0-3-0)
BT493 Special Project in Biotechnology 1
Jutaruneu: WudnAnwaeustula ¢ July
Prerequisite: Senior standing
VAADY ST NAULUY AAT1endeya wartaualassuinetesiumalulagyinin
v o ° fa
MelemuiuEuaAIUANYBIIATENUINYILATIY
Laboratory approaches or model initiate, data analysis and project presentation

relevant to biotechnology under supervision of project advisors.
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1%9.494 lasasuiawniamalulagdinin 2 1 (0-3-0)
BT494 Special Project in Biotechnology
FrsRuneu: aauld nv.493
Prerequisite: Have earned credits of BT493

naaosLaziiouseeu nieadedcussiug vievsznaalaseuiiieadesdu
wieluladTanm meldfuugsiuagmunuvesensdivinulasenu

Laboratory approaches and report writing or intellectual property or contest of

projects relevant to biotechnology under supervision of project advisors.

19.495 938555UAnALUlagTININ 1(1-0-2)
BT495 Ethics in Biotechnology
UsstaudAgn1aasesssunasnguuneniavalulad@inimdiunisunng gamnssy
MINEAT wazdaInden LLazﬁﬂmamuuaﬂamuﬁ
Important ethical and legal issues in biotechnological aspects of medicine, industry,

agriculture, and environment, and field trips.

AT9AULABNUBNEATYN

AL.206  LANBUVIE 4 (3-3-6)
CM206  Organic Chemistry
dsAuneu: aauls w.122
Prerequisite: Have earned credits of SC122

aweslewndl nalnvesufsensunuituuuia adlefidnuazdidnlnsiian eyyadasy s
Jasgaiiluivedluana arsuszneulndleainevlsindnlalasansven asuszneuamelslendn
(@ msuiinAnwiuenaiv)

Stereochemistry, Mechanisms of nucleophilic and electrophilic substitution, Free

radicals, Molecular rearrangements, Polycyclic aromatic hydrocarbons, Heterocyclic

compounds. (For non-chemistry students)
AN.227  pIAIIBkaEn1sUTEENe 4 (3-3-6)

CM227  Analytical Chemistry and Applications

Audesrunau: @aule m. 122
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Prerequisite: Have earned credits of SC122
unthyaaiilinsed Mssuuniziesest tunounisiinsed nauseuamnn
s nsussiliutoganeadn maliamslienesilasnsdaimdnuagnsinsines lneld
UfATeeneg waemsuszendldinatianiaadilndi wazAaaesues @wmsuinfnwiuenaivi)
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)

@.338 N1588NLUUNISNARRIENSUINGIANENS 3 (3-0-6)
ST338  Experimental Designs for Science
AsRuneu: d@ould us.155
Prerequisite: Passed TU155

Lmemﬁmﬁugm‘lumiaamwumimam LLN‘ULLUUﬂ’]ﬁV]G‘la@\‘iﬁ:NﬁN‘lﬁJiﬂj BN ULLUU
m3‘1/1maawé‘aﬂfjmamﬁajmuqumsmaawq%’aasau N1SNAADILNANDLTEA WHULUUNIT
NAanY audnnasn LLNULLUUﬂ’]’iVl@ﬁ@Q’JWZ};W ﬂ'ﬁ%mi’]%ﬁﬂ?’mLL‘U’i“LJi’J‘L!iI’]lI Hadunseanuuuns
naaadlagldmegisnuidenisinermans mslilisunsudnsagunnsada

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.

4431 MseenwuUNIVRaecledy 3 (3-0-6)
ST431  Introduction to Experimental Designs
dsAuneu: aauld us.155 Wi @.212
Prerequisite: Have earned credits of TU155 or ST212

Mé’ﬂﬁugmmﬂumiaaﬂLLUiJmi‘Vlmaa@ LLNuLLUUﬂﬁiw@aaﬂdmamyiiﬁ NMIVAABUABUNTIARN
ﬂ’liLiJ%EJ‘ULﬁEJUWV]Qm mimaﬁ]aau%amya LLNULLUUﬂﬁmaQGUSaﬂduauyiiﬁ LHULUUNTTNABDY
WIFaTAY LLNuLLUUﬂ’l'iVIG]aEN‘Uﬁﬂlﬂiamuu‘ﬁiﬂ UNULUUNMSTRaeaUannann MsInsgiauLlsusiu
2 mMsdenldunuuunvnaesiivuza mﬂsﬁﬂmﬂiuﬁ’]L%ﬁ]g‘dwmaaa

Basic principles of experimental designs; completely randomized design; contrasts

comparisons; multiple comparisons; randomized complete block design; latin square design;
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incomplete block design; split plot design; analysis of covariance; choosing the most suitable

design; use of statistical packages.

I ndontuan
N%.206 a3 I luiInUszdniu 3 (3-0-6)
BT206 Microbiology in Daily Life
Fntadunow: lamzinAnwuenudngasinermanstadin arualuladiinimvindgu
Prerequisite: Only for Students other than Biotechnology Program
unumeEAUesAuYIs A TesiuiywluTInUss i iulusugaavingsy 01mns
AId0U NSNYAT UATNITLIME
Significances of microorganisms related to human’s daily life regarding to industry,

food, environment, agriculture and medicine.

1%.207 MATANITIATIEINIATIINEN 2 (1-3-0)
BT207 Techniques for Microbiological Assay

Fetadurow: lamzinAnuuenudngasinermanstdin arvwaluladianmiity
Prerequisite: Only for Students other than Biotechnology Program

welAURURn s Uewunegadinet  mswseuetmskazTanaunsallunisneaeuly

Usanweludow mMavegeuinsgvinuauianugIun1gad?inel Mmegeun1siuiounes

'
a a a6 A

L%aqauvﬁé NSNAFBUNIT AL mﬁmaaquémié’uégaﬂmﬁayuaqLs'ﬁyaagaumal,wamumaﬁm
LNEUNTIL LATB3AI019 81N LAYANSTIIAY 'ﬁ’mﬁamiﬁﬁmazUuLﬁauﬁjaagﬁuw%

Basic techniques in Microbiological practice, media preparation and equipment
sterilization, basic analysis in Microbiology, contamination detection, biochemical testing,
antimicrobial activity testing for pharmaceutical, cosmetic, food and public health, include

microbiological waste treatment.

n%.246 ugmansiudiay 3 (3-0-6)
BT246 Genetics and Society
waduardin lassadiauazniinfvesarsiugnssy nMsuldead nQuuLaa naln
M3gnenanwIugNIIH MINmuawa Wuguseis nsnane fugmansusenns waemsussyna
Cells and lives, structures and functions of genetic materials, cell divisions, Mendel’s
law, hereditary mechanisms, sex determinations, pedigrees, mutations, population genetics,

and applications.
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N1%.256 NanfunImalulagyinIw 3 (3-0-6)
BT256 Biotechnological Products

HARSNNIamAlLlaETInnTuInUTE I TUMURAAIMINTTU ATUNITINYAT AUNITHNNE
FIUNSIY wazdudanden nszurun1smiamaluladdinind1ag veandnsnd naonay
wuamsnsiunaluladinUssgndiiieadsndns weluiagtuuagounanagndsdu nsdldnw
NI NILTINUTE Y

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.

M%.306 113aInen 3 (3-0-6)
BT306 Virology

TIAUNDU: LABANYY 119,201 %39 117.202

Prerequisite: Have taken BT201 or BT202

3 [

dnwazuavaudAvewhluvedhiadnd lhdafy lh¥agdunid msduunlda ugnssuves

Ta¥a msnelsa seunine) svuugiduiu 801595393 08de iU URNs n1suseand uay
ﬁﬂwwaqwuuaﬂaawuﬁ

General characteristics and properties of animal viruses, plants viruses, and microbial

viruses, viral classifications, viral genetics, pathogeneses, epidemiology, immunity, laboratory

diagnoses, applications, and field trips

1%.307 @353 uaRUTANENTEaUNTE 3 (2-3-4)
BT307 Microbial Physiology and Genetics
AmUsAuAeY : 1. LlABAnYI N9.201

Prerequisite : 1. Have taken BT201

29AUTENaUNILATl TATIA5T191AENITYINIUYRIRDTUNLUAE bURAUNTE NTBUIUNIT
UVUBATURATNITLATYLAULY BaAUIENBUDIDINIT NMTTUAIEATT STUUNITAIVAN WUGAENS
uaztugmansluanaiiugiurenauss Wugdmnssuiiugiu uasn1sUssend

Chemical compositions, structures and functions of microbial organells,

metabolisms and growth, nutrient compositions, transport, regulations, basic theories of
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genetics and molecular genetics of microorganisms, fundamental genetic engineering, and

applications.

1%.308 Trivevesiltlanazinalulagdinw 3 (3-0-6)
BT308 Biology of Fungi and Biotechnology

Fnevesilsla duguiven a35Iven 19305830 n1sdnTLuNLaZANAINTAIEYD I
1 unumluszuuing amnuddyvesiioadiddnau Ustloviuaslnuraditdla msmnzideaia
lawagnsairawdnsiasi flslafidanudfgmsnumalladanim Adlalugnanmnssu msumme
MsinuRsHarAIndon

Fungal biology, morphology, physiology, lifecycle, modern classifications and
taxonomies, fungal evolution, role of fungi in ecosystem and interaction with organisms,

beneficial and harmful effects of fungi, fungal culture and product production, the roles of

fungi in biotechnology, industrial, pharmaceutical, agricultural and environmental.

1%.309 AuvasadenistinmlunisufiRnuniqadaine, 3 (3-0-6)
BT309 Biosafety in Microbiological Laboratory
MANNITNUFIUYDIANUUABATENITININ NFUTTIUANUELINTININ TEAUAY

Uaendeveainslfuinig wuamsuiineluiesujianisiiennudasndenisdinin gunsal

'
a a o

dwiudasiudunmenniduniduasdsdiuneaiuasainluiesliing matesmnisnisuuiou

dAwandeu msvudadolsn

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.

719.316 AUAANNNAENNTINTNBLALIIAUINTT 2 (2-0-4)
BT316 Biodiversity and Evolution

AMUNAINNANYNITINNHALITAUINITVDIEINTIN  STUURIFALAZANUNANNAANYN
a ¢ N a & o & o v ¢ o A
Finmlulszmalne ensife wupilisy 51 Ay wazdnd Mssydnduaznisldussleviagedaduves
YNy NssITNF lngldnalulagnunzauiasfnyinauuananiud

Biodiversity and evolution of organisms, ecosystem and natural resources in

Thailand, archaea, bacteria, fungi, plants, and animals, conservation and sustainable uses of
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biodiversity employing befitting technologies, analyses of biodiversity and evolution of

organisms employing biomolecular techniques, and field trips.

19317 YauvISdmTunsiansaindon 2 (2-0-4)
BT317 Microorganisms for Environmental Management

VANNITUAZIIAANUTINVIRAUNITAMTUNTIANITAMINGDY  BHALagNITUNINTEANY

'
a a 1%

Y9998uNIgludInden unuIMvedunsdludwinday nsruIUNITEREaaIEaITUAN Wil

a a [ [

Yudauludwandeulaegduvsd nsinszimngueaunsdnduduidinnisuudeuaisuaiiy

a % L2

nsUsEendldqaunisuasanfasinnqaunisiituganmundon

Principles and basic concepts of microorganisms for environmental management,
type and distribution of microorganisms in environments, roles of microorganisms in
ecosystems, biodegradation processes of pollutants, microbiome analysis for pollutant

indicator microorganisms, application microorganisms and their products for environmental

pollution prevention and control

%318 nIzUIiInneInsinmuarn1sUszehd 3 (3-0-6)
BT318 Aspects of Bioresources and Applications
Jdsdunou : lsfnw v1v.201 uie n1v.353 nFeldiueysAanerakiiaon
Prerequisite : Have taken BT201 or BT353 or with approval from the lecturer

n53nn1s uaznsUssgnAlininennsdanimludiusing q vemsdueims msunndiay
\ndunssy Awnnden uagndenu eliAnuszloviogrsgeaauaziinudsdu sluisnis
Annnuazasvaeuteyansnenstinnlagldmaluladadelml  nisdnaueyMasvoyanie
weluladasflmifiAsdestunisuszgndliminenstanm fnsAnwigemuenaniui

The manipulations and applications of bioresources in interdisciplinary
biotechnologies involving in the fields of nutrition, medicine, pharmaceutics, environment
and energy, to achieve the excellent advantages and sustainability. Presentation of the

novel technologies and important updated issues in bioresources applications and field trips.

1%.319 NNSANMIULAENITUTLLAUNTNENNTTININ 3 (3-0-6)

BT319 Monitoring and Bioresource Assessment
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MsfnmuuaznsUsIiunsneInsinm iniesilouazansaumalunisiiaszinine ns
a0 suIAININEINTTINNLAENITEUAUTRLA N1saskuUTIaeITEUUTing MIAnEeNLaY
nsldddTimduseitanmnmluszuuiing mevhustnueudufiviesasadludai
nsldmalulagadelndlunisieniunsnensiinm msdrsasverlng nisldssuvansauna

a s

aiienand Jyaussivsdmiuanamdnsivnazlsafiv Sumesidnvemnasmdsdmiuinuns
§2a3vz Waunsumeadalunsussidiusansenuiiinrdenilugnsdndulauazitausdoya Lile
MsdansminensTannegnadiby

Monitoring and assessment of bioresources, tools and information for bioresources
analysis, biobank and data delving, ecological model creation, utilizing and selection of
organisms as indicators for quality control in ecosystems, quantitative structure-activity
relationship predictions of chemical toxicity in water resources, novel biomonitoring
technology, remote sensing, geographic information systems (GIS), artificial intelligence for
pests and plant diseases determination, internet of things for smart farming, and statistical

programs to assess relevant impacts in order to decision-making and data visualization for

sustainable bioresources management.

N%.326 @35INGALTIANVDINY 3 (2-3-4)
BT326 Plant Physiology and Biochemistry
TIAUNRY: 1. WABANYY 991.112 WIe M.113 lay
2. \pYfnYI M19.281 e 19.282
Prerequisite: 1. Have taken SC112 or SC113 and
2. Have taken BT281 or BT282
1AT9E519LAZ N TVINUTOALAANY LNUATULAZ NTTUIUNTNNASTINGIVDINY 11U N9
Fuarwiouas namela nsae nsdndesiuazes wagaruduiussewinsiiatud
g‘dLLUUﬂWiLﬂ%ﬂJLﬁUIG}LLazﬁwmmﬂaﬂﬁﬁj NSRS YLAULALAYIRILINITVDIAIAU ABNLAZNE
a35iveveuude JedefidmanonisaSyiulauaziauinisvesiis uazassinennunienes
Wy
Structure and mechanism of plant’s cell, 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 growth and development

and stress physiology of plant.
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1%.327 Nyayulnsuazansndndaeisssuyd 3 (2-3-4)
BT327 Medicinal Plants and Natural Products
ITIAUNDUY: WABANYY 991.112
Prerequisite: Have taken SC112

ANUnaINTAIevaivayulng st uLazN1TIEYHn SnvazAuNIdugIuINe
answdnfneisssuraiidAguazgninisdinim wmaluladnisadawagnisnsiaasvansddsy
mangnuieiiitensiigationdnualuazanugniesvesriaiivayulnslunsihluldusslovinig
vmansiazalulad

Medicinal plants diversity, taxonomy and identification, distinct morphology,

impactful natural products and bioactivities, extraction technology and phytochemical

screening for authentication of medicinal plant species in science and technology utilization.

n9.329 findfietiununnsuagnissniudin 3 (3-0-6)
BT329 Plantlets for Recreation and Lifestyle
Jtadurow: lamginAnuenudngrsinermanstdin avmeluladiinmviity
Prerequisite: Only for Students other than Biotechnology Program
AULINLIBYDIRTaINNSEUIUN S sa B ielE eduSudsylendlunisinenms
A9NIIUTUNUINIG N1TOBNKUY WAEAINANESIATIAITINUIEITY wudlduvesydaiiviasugie
fiwayulng Avondnuwaildnagiimand wasfivfiowmsgiaadiassdlunsimuuazdesentiu
numeluladdinmeeediu
Plantlets richness from plant tissue culture for utilization in foods, recreation,
designing and creation in daily life. Trend of economic plants, medicinal plants, plant
geographical indication and plant for economic creation in development and extension

through sustainable biotechnology.

N1%.336 AUAANIRAITHATINANY 2 (2-0-4)
BT336 Material and Energy Balances
ATIAUNDU: WPEFANWINSDANINSDUNU N%.231

Prerequisite: Have taken or currently taking BT231
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vy Tusrmswdamiuie nssuiunsuazsuwUslunssuiuns anseflewns aunauiaasiu
nsgvumsvanieufoRnsasvaeufoRms samﬁqam@amamﬂumzLLﬁ?lGnLﬁa UPINELRY
W59 wialuaraunanadsnuiasmeslilaudedusinsasadulavenqaurid

Unit, dimension and unit conversion, process and process variables, stoichiometry, material
balance on a single and multiple unit processes, material balance with recycle, by-pass, and purge

stream, enthalpy and energy balance, and thermodynamic of microbial growth.

M19.337 N15ANELINIE ANFDU WALl 2 (2-0-4)
BT337 Mass, Heat, and Momentum Transfer
IdsAunew:  eAnwinsefineinseudu vv.336
Prerequisite: Have taken or currently taking BT336

NSEENLIE NYNITHNIVITNA N13818 11511 NI wag NTuRSsdausou ngn1sih
AuFeuvei3es gunsalfiieadesiunmsmemanuieu msmemluwmsu nganuviinvesin
AU afineransuaznamanivasweiva Usingnisalveinisina amﬁﬁugm%mmﬂwa nslua
voswadlvarlndamliluazsindndlaluriauasduuns gunsafdsmuvediva edesdiefldin
8n91N15IMa NSANKAZNITNIY Wagn1sUsEgnd

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.

9.338 nisanelouwmaluladuaznisinniawalulagdinimn 2 (2-0-4)
BT338 Technology Transfer and Biotechnology Management
UsAuneu: 1. LAufine n9.231 uag M1v.251 #3o
2. \pfAn® 19.353 w30 N%.354
Prerequisite: 1. Have taken BT231 and BT251 or
2. Have taken BT353 or BT354
sUuvukazgitnisvesnisanglewnalulad Jade Jgymn uazguassalunisatenen

a A

walulad ATEUIUNITULLNIZEIAATININ AUEIAYIDILIRNTTUNINWALulagTInIN AnEnig

]

ninddunielagan wagnsdanismalulagdinim uazfinwiganuuenaniui
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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.

M1%.346 NI UsUlUTLNTUTIT I TAUNAAIENT 3 (2-3-4)

BT346 Bioinformatics Programming

IdsAuneu: wefnw wIe AnwIniaunu us.156

Prerequisite: Have taken or currently taking TU156
wannsdeulsunsudmsunuiudiasaunamans msulasdeyan1adinenlidu

auafanea N1sUsrendkarn1sankUasAdlulusunsunadiasaumarans nsasiag

e

nsdamsgudeyanisdyinen uasmsitmunesesiielunsuidammisdiine

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

problems.

y1%.347 Sumeuiimethansaumeransiiugiu 3 (3-0-6)
BT347 Basic Bioinformatics Algorithms
TIAUNDU: IABANET U5.156 %30 11U.346
Prerequisite: Have taken TU156 or BT346
Tssassdoyaunzduneritidestunsinansaumamans  maliamsoanuuuduneuis
fugrumdiasaumamans  MylieneissAvinmuesianeifiy  nadifnwmisduneuitiile
uAteynImstinmastiansaumAaIans
Introduction to data structures and algorithms for bioinformatics, basic designs and
techniques of bioinformatics algorithms, analyses of algorithm efficiencies, case studies in

algorithms to solve biological problems as well as bioinformatics problems.

19.348 Ingnsteyailosiudmiumaluladyinm 3 (3-0-6)
BT348 Introduction to Data Science for Biotechnology
JUeAunau: IReANYI n1v.347

Prerequisite: Have taken BT347
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¥ = A

mwmmaﬁmmmﬁagaﬁ’wauamammw ﬂ’]ii’]US’JﬁJLLﬁSLﬁ@ﬂ%@&Jﬂa ATIATIZALAE

Y

wanrataya Imnssudeya n1sdnn1sveyadiniunsruIuNTtEuIIeATes walansiseus

msLAIelunIsuATgmnIsginm

Overview of data science with biological data, data collection and selection, basic
data analysis and visualization, data engineering, data pre-process for machine learning

procedure, machine learning techniques in solving biological problems

N%.349 Wugeansuywe 3 (3-0-6)
BT349 Human Genetics
dsAuneu: mefnwl m.111 W38 M.112 w30 M.113 %39 M.115
Prerequisite: Have taken SC111, or SC112, or SC113 or SC115
m'ia"lema@ﬁﬂwmzﬁuﬁqﬂiiuuuwé ﬂ’]iﬂ’J‘Uﬂllﬂ’]iLLﬁﬂ\‘ia@ﬂmaﬁguiuﬂiz“mﬂimwﬂﬁj

n1siinAuEaUnANIiugnITe Msidadenaznisundalsaiugnssy maluladiuiead
Wugenanslaana 1Asan1salunuyed AU wagnsussgnd

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.

1%.357 Wluwmaluladdinmw 3 (3-0-6)

BT357 Nanobiotechnology

[y

ISUS ] (Y (3 IS LY a a6 a a6
wialulagdinmseauuilulaana n1suszenaansyiluananuiandunsduazaiunid

o

a s

nseenuuULazUsEivs Tanunluiiousslovidnumalulad®inin arseengninianisunnd
gunsalAnwIdeseivunly wuamasilvdgmanmalulaguuuiumeddniaunlumalulad
uazAnwIgauLenanIui

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 nanotechnolosgical techniques, and field trips.

y1.358 maUszgndldnsmneidsneaduaziouuslodn’ 3(2:34)
BT358 Applied Animal Cell and Embryo Cultures

ATIRUneu: WeFEnY M. 111 %5 M.113
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Prerequisite: Have taken SC111 or SC113

Iinewesvaduazionuilednd amnudieunasgiunudasadomaiinmiiisafuns
wnzidsneaduazionvilednd warasseussunslidnfifenunisinermans gunsal uag
weialunmsinzidsweaduazienvledns nsléwaduazionusledniiulunadmiunnasy
anuufvuazgrdnmedinmuemansarisssued o1 mudsannadludinsediu nsthiaue
milwhdefiiedosiunsmeiiseaddniuasienuslodnd

Biology of animal cell and embryo cultures, knowledge of biosafety standard
including animal cell and embryo cultures and ethical principles for the use of animals in
scientific purposes, equipment and techniques for animal cell and embryo cultures, using
animal cell and embryo for toxicity and biological activity tests of natural products, drugs
and, chemicals in daily life, presentation on topics related to animal cell and embryo

cultures.

%.359 Iwaduasmsinsiasuiede 4 (3-3-6)
BT359 Cell and Tissue Culture
UIAUNU:  LABANEY M.111 %39 M.112 %39 M.113 %30 M.115
Prerequisite: Have taken SC111 or SC112 or SC113 or SC115
mAdAmsnzasusadiivuazdn  msldwadivuasdnlunisnanansiduusslon
Fswdelaeldauineiugicnssy  wagAnwigauusnaniud
Plant and animal tissue culture technology, Valuable agent productions using plant

and animal tissue culture, production methodologies employing genetic engineering, and

field trips.

1%.366 NINELADUNLADIUDIAUNNTIETEUNAFERNS 3 (3-0-6)

BT366 Introduction to Computer Skills in Bioinformatics

LY

A laUesrufgiunsUsEanatayanisinIasRuInuUae luiitausedniu
N15UTELIRNANUNNTIETAUWARIAR TULABN M BSEUYARavSaUURUN SallAdaun n1sldnu
nsUszaanakuungueLieiy welanaziniasiiansiloulusunsuansudilowulunisdnnis

¢ o 1 ¥ [ =

Inddoyatiduardoyanadns f10819UyananNITININWUUAILY F7981908YaN19T10 0

Y
¥

YA g TInvIn1TUsEUIaNaL oI
Basic understanding about computational data processing using various computing

machines in daily life, performing tasks in bioinformatics computed by personal computer
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or mobile device, introduction to cloud computing usage for computational tasks,
fundamental techniques and tools for writing programming scripts to manage input and
output data files, examples of main biological data types, examples of biological big data

and their basic computation.

V1,367 N190NUUVLTIDUNILADS 3 (3-0-6)
BT367 Computer-Aided Drug Design
IdsAuneu: irefny nv.282
Prerequisite: Have taken BT282

NSZUIUNITUDINITHAIUILT NITAUNILAZN1TARNTBsANTUTENaULU MUY N1IlATIEY
Iﬂiﬂa%’mLLawﬁ’lﬁeuaaaﬁ%ﬂmLaqaﬁuwmshﬁiijmﬂauﬁ?ma% LUIAALAZLNALAYDINITODNLUVEN
Ingldnouiines n1sdnaesuisenseninteuwasidimunevassn n1suseliulszdnsnimuasng
LAPEN TN BYBIVULUUTIABINIADUTILADS

Processes of drug development, computer-based searching and screening hit
compounds, 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, in silico modeling for evaluation of drug effectiveness and toxicity.

N1%.368 TI@TAUNAFIENTNINITULNNY 3 (3-0-6)
BT368 Medical Bioinformatics

AUsAUNDU: LABANY 11.242

Prerequisite: Have taken BT242

Y Y

MaNN15vedlIANIBTUENIINIARLUUBLRE T oA sE Ul uuyue nsauAUTaYanIg
v uavgrudeyadiduiugnIsunduiusivaunmeeyed  nsdnnsteyadinudaluana
nsAnwmNdiussEnieiugnssudunsiindulsalusedudy uavseaualuy Msieseins

uanIvenYeIdufiunneai  waznssrymIesesiInenelsaszenguiias msvhuen
Tassansveslusiu wazmsAnuBiinenssuuiiduiusiunsiinlsaluuywd

Principles of complex and mendelian genetic disorders, query biological and genetic
sequence databases relevant to human health, manipulate sequence data, genetic

association studies, and genome-wide association studies, identify differentially expressed

57



genes, identify biomarkers between patient groups, protein structure prediction, and systems

biology relevant to human disease.

19369 LesasiouazivaiianisFouiieiniesdmiunisuszgndlda 3 (3-0-6)
mamalulagdinin
BT369 Machine learning Tools and Techniques for Biotechnology Application
dsAuneu: efne 15.156 %39 AN.104 Y38 AN.103
Prerequisite: Have taken TU156 or CS104 or CS103
namatlymidmivisnadeuideinies sodsduneuitdmiunssuiunisdouddie
\n3ee Msteseauazdanistoya faesdeya madvulusunsu uasmsldnusenduisdmsunns
afdlunasmemsBouiieinies msUiuussUsEananlang msiaussansamluea nsth
TumansiFeudmendesildaumanalulagdinm
Machine learning problem formulation, examples of algorithms in machine learning
process, data wrangling and manipulation, data features, computer programming and
software for creating machine learning model, improvement of model performance, model

performance evaluation, machine learning model usage in biotechnology application.

N%.376 RYIINYIRAFIMNTTY 3 (3-0-6)
BT376 Industrial Microbiology

dsAuneu: aauld vv.201 waz v1v.282 3o d@ould n1v.354

Prerequisite: Have earned credits of BT201 and BT282 or have earned of BT354

v
a o U a

YoulakarAMdnyurd Ay veaunsddmivanamnisy emisidsatelugaamnssy

9

a

Fuunueddulunsdauasgians mafiunandsveauunuslad mMsusnuazdndengdunidan
WA TINTR nMaAusnwide msadandadusianmandn matssgndlflugaanssu

Scope and important characteristics of microoreanisms for industrial approaches,
media for industrial fermentation, metabolic pathways for biosynthesis, overproduction of
metabolites, isolation and screening of microorganisms from natural resources, culture
preservation, extraction of fermentation products, applications of microorganisms in

industries.

n.377 U UAN598%3Imenenavnssu 1(0-3-0)

BT377 Industrial Microbiology Laboratory
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eRUnaY: WrefnuIvsefnwInsouiu vnv.376
Prerequisite: Have taken or currently taking BT376
wiadalunsusnuazdndonqdunigiddnenwlugnannssy nmssuunuiavesgduie
mMsUszgndthqdunidanltlugnamnssuasAnwigauuenaniud
Techniques for isolation and screening of potential industrial microorganisms,
identification of microorganisms, Practical in the application of microorganisms in industries,

and field trips

n.378 walulagnsnandes 3 (3-0-6)
BT378 Brewing Technology

yiavaslesuazingivlunisudades vl N1INE waZAMAINYDINDAR UILALNIS

= acs a s v 1 a ] = v a

W3R YinvesgaUduaznisaugeud msfuwrasasiulamsndunaznisldouleiluniwgn
= s & a = s [ a i3 C% o o o 14 [ £ = 1
Jus gadnlelunisndndesiaznisdnnisdad nsniinuazdadeineidesiunisudnides ns
IANIINAINITNLN mwamaauqmmm‘ﬁa% N3N UNITRAALAENITATUANNTLUIUNS
winnssuuaznsuandesniaden

Types of beer and brewing raw materials, types of malt, production, and quality of
malt, water and wort preparation, types of hops and hops boiling, adjuncts and application
of enzymes in brewing, brewing yeast and yeast management, fermentation and factors

relating to beer fermentation, post fermentation process, beer quality inspection, brewing

process plan and control, and brewing innovation and alternative beer.

n%.379 YuRnismalulagnisndades 1(0-3-0)
BT379 Brewing Technology Laboratory
deRuneu:  WweRnY Mv.378
Prerequisite: Have taken BT378

Uuinsiasurinwemanguverivivaluladnisuandes (Mv.378) wazfinwinauuen
anui

Laboratory approaches in Brewing Technology (BT378) and field trips.
N%.406 NAAHUNINYAUNTE 3 (3-0-6)

BT406 Microbial Products

Auvsrunau: @auln nu.251 %38 Nv.354
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Prerequisite: Have earned credits of BT251 or BT354

A a a !

ﬂizmumiwﬁmms%’mm%mﬂaF’hqaLLazmmmm\‘iqmm‘mnﬁm #35IM8190998UN3E
AAMBUAZNTLUIUNTHANYDIAUYTE Mslenuaznsviilvianstinimuians wagAnwigaiuuen
amuﬁ

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.
n%.407 WAlulagdan 3 (2-3-4)
BT407 Yeast Technology
Futadunew: @ould n9.201
Prerequisite: Have earned credits of BT201

1

@351 Mdauunmnany uariugaansvesdad maiuinvuwazusulssaeiug
JaunamansveINTasyAulakazaswands anudAyvedadluseAuenaIinsy wasfinw
@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.

%9.416 watdAluNSUITAUD @8N 19TIN N 3 (2-3-4)
BT416 Bioremediation Technology

wdnms  nszuaumsnistitn  wiedawasmelulaglunisdnnistuveadeiividanny
umspIuifvue anuivthuesnsiriamadininlaensld gaunid amse v uaznisiada
srpulumelulad dmsunsdndeutouvendesne way maluladfinmuiudfiannsadie
Tounvosufiinslussiufiufifing dhdesluganumsaliendd uasAnwignuuenaniud

Principles of treatment processes, methods and technique and technology to deal
with the treated waste as per the prescribed standard. Advanced treatment based on the
microbial remediation, algal, plant, and nanotechnology for the remediation of hazardous
waste. The developed technology that can be transferred from laboratory to land and

piloting to commercial scenarios, and field trips.
NY.417 waaInemalulagyinn 3 (2-3-4)
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BT417 Biotechnological Araneology

FIINYIALANUNAINTAILVBILLIYYN Unumtussuuianuaslugiugiimuaulaedd
wesAusEnauLazsUkuUvestly iwuwazlusauluiiy wuimamumalulagdinim lunsiauians
fudiy, n1slifivueaussuiensdunumasiuan fnulsauazarsidouaas uinnssulueuian
Frutandamsunmduazgnamnssunnmeluladnmvedly wssiioduems dnddes uay
MsveaisnBailing ANUANAIATIAREN1T0DNLUUNARAIAIINGTTUIAING WOILLNL Ll
HULASTIANTAUNA KATNITOBNNIAAUY

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; spiders and bioinformatics; and field trip.

1%9.418 wAlulag¥innainsielasinasnney 3 (3-0-6)
BT418 Algal and Plankton Biotechnology

st’ﬁ‘V]EJ’]LLﬁ%ﬁL’JﬂeJVlEJ']SU’eNﬁﬁﬂil’]EJLLﬁﬁLL‘Wﬁﬁﬂ‘@]@‘u ‘U‘VlU’]‘V]?J’eNﬁ’]‘MiI']EJLLﬁ%LL‘WﬁQﬁG]@‘UWI’EJ
sruvinAluuvaninaguuun Madanen nMamzdes nafufes msare wallanediluiana
nmsnageuaaluiwlulvaduardisey warnisiiamsisuasunasineulilduselovinig
wialuladyinw

Biology and ecology of algae and plankton, roles of algae and plankton in aquatic
and terrestrial ecosystems, isolation, cultivation, separation, extraction, molecular
techniques, cell and embryo toxicity test and applications of algae and plankton in

biotechnology.

n%.419 YuRnismamalulagiin namansuasunanneu 1(0-3-0)

BT419 Algal and Plankton Biotechnology Laboratory

Fwdadunew: laefinw vive Anwimeudu vv.418 vivelasusuliiainansdiaeu

Prerequisite : Have taken or Currently taking BT418 or with approval from the lecturer
UfuFnsesuinyenmg i veiwujuinismalulagiinnamsieuas unasiney N3

WAUAI9E19 NTEALEN NITINIZLAEY NISLAULAEY Layn1Tane LAZANYIAUUDNADIUN
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Laboratory approaches in Algal and Plankton Biotechnology Laboratory, sampling,

isolation, cultivation, separation and extraction and field trips.

N%.426 N13AIUANLALTYID 2 (2-0-4)
BT426 Biological Control
F1dsAuneu: @auld vv.201 uag nv.242

Prerequisite: Have earned credits of BT201 and BT242

2 A Qallo v

NaNNITHALNAITNITAIVANANINYLABTITE uuasdngiivuarAngsssuyAndiAgy

v
] v Y o % A

ﬂﬁiﬂ’J‘UQllLLllaﬂﬁ@iW%@?"dLLM@QWJ%WLLﬁ%LLﬂJaQC?l”JLflﬁlu ﬂ’]iﬂ?UﬂllLLiJﬁﬂﬁG]iWsﬁiﬂﬁJi”l WUAILSE Lay

Y Y

v A

1a%a n1smiuandsilae®ais n1smuaugdunsdgnalsaiinlaediis aniunisaidagiuuay
nsdidnudunsmuatlaedn it uazAnwignuuenaniud

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.

N.427 @3N aNsIANIsUaInISAuAEINEaNaTiY 3 (3-0-6)
BT427 Postharvest Physiology and Management of Horticultural Products
dsAuneu: wefnw m.112 Wie m.113
Prerequisite: Have taken SC112 or SC113

aiTinoarduaindinafiviieivesndanaiiv Jadediduannvesnsgaidends
AL AULAEY mi’%’mmimumﬁﬂa%ﬁwmL‘ﬁaamm'im'iqagl,ﬁawé’ﬂmilﬁmﬁ'm NANNITUAY
nsuszgndmalulagndanisiufelumsmuauauaniazdaegnsiiuinuindanai was
ﬁﬂw’]@muuaﬂamuﬁ

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.
n%.436 N159DALUUNTEUIUANTNIYINN 3 (3-0-6)

BT436 Bioprocess Design

ATIAUNBY:  WWEANYY N1.332 1150 N%.354
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Prerequisite: Have taken BT332 or BT354

NANNNTOBNLUUATEUIUNITTININ N5USIMTIATINTT NMsAnwanulululaveddasenig
N13UsELlINA I8 N1INTIADUAIINYNABIVBINTLUIUNITNITININ N5geysds n15Ueeiu
N1591809NTZUIUNITNNTINN  LaznIdlAne)

Principles of bioprocess design, project management, project feasibility study,
economics evaluation, bioprocess validation, loss of prevention, bioprocess simulation, and

case studies.

N.437 IFINITULWNUDEA 3 (3-0-6)
BT437 Metabolic Engineering
JrdsAuneu: @auld nv. 231 uag . 307 W30 NU. 376
Prerequisite: Have earned credits of BT.231 and BT. 307 or BT. 376
Tuavesufisenneluad aunamamsuazanuseiomwosdoya msmuauuazdnnis
Fuunuedty mduareiituunuedTuuagnsiineiansiiudieenufAtenuunuedty
MTIATWINIMUALUS AT ILNUDATLAENITIATIRTLATIET HUDIRS DU LMIUBATY NMFIATIEN
BGinansiinudieenluesatemuwnueddy uaameslilmnimenssumnnielusad
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.

1%.438 n1sUsEnaunInIamAlulagdinIw 1 (0-3-0)
BT438 Entrepreneurship in Biotechnology

gnaunITnAluladdinm winnssuuasninddunislyn) n1sIAvLALEINY wWNuN1T
AATA WNUNITRULAENITUYY BHUNITHEALAZLNUNITUIVITUABINT LLwéﬂﬂqquﬂﬁiﬁwuﬂ
Namﬁmsﬁu%ﬁ'mﬁuﬁﬁﬁa ﬂQMmaﬁﬁm%@%miﬂizﬂaumi LLazﬁﬂM@muuaﬂamuﬁ

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.
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V9.439 N19E39ATIALASHAILILTANTINNNTININ 2 (2-0-4)
BT439 Creativity and Development in Biological Innovation
taduneu : 1. @ould v.251 wie
2. aouldl v9.353 uaz nv.354
Prerequisite : 1. Have earned credits of BT251 or
2. Have earned credits of BT353 and BT354
JURUUTDINITAA N1SAALAZNISHARIUINEASMY N1SHRIUITEUUAN N1sTMUIAUARLTS
AnsgiuazauAndSuaiieassd nsUsegndnuAnaiieassd waensdfnwinisaiieassd
NARARINIALUlABTIN W
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.

N9.446 WUFIAMINTIY 2 3 (2-3-4)
BT44d6 Genetic Engineering 2
USAUNDY : LABANY N.344
Prerequisite : Have taken BT344

nann1swaznadaAn1aigens nsduasizkazeanuuulnsiues A1sas19sUIAISEULAY
astaaudu msadslnsunazadiansanaain nsdadenlaaufidesns nsnsIdeURLEuLe

Ly

a aa a s al [ [y o v a & av a
LL@%EJ‘L!‘I/IIﬂﬁUIéIWEJ’JﬁL"?ﬂL‘VﬁUl@UﬂﬂL"’ZI“UU NAaNNIINIINIAMULUEVDIALDULD FIRIUINTT YIFRINU

>N o,

uazvannislulasoztsy

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.

N%9.447 WAlUlaBN T TAUNAFIERNS 2 (2-0-4)

BT447 Bioinformatics Technology

wdadunew: laeAnw 1v.440 wIelasueulAINUITENY

Prerequisite: Have taken BT440 or with approval from the lecturer
anuimthmamaluladiifeatestutiasaumanmans nsuszgndiadesiionstm

SAUWAFIARNS WALNSNALNAIUITNITNNTIANSAUNAAIANSANNTUINUITeMIUnAlUladTIn N
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Recent technological advances related to bioinformatics, applications of
bioinformatics tools, and integration of bioinformatics approaches for biotechnological

researches.

n%.448 JLudnd 3(2-3-4)
BT448 Genomics
TIRUNDU: LABANYY .242 WAy N%.243
Prerequisite: Have taken BT242 and BT243

3wy Taseasuazvhivesdu nsuanseeniayMsAIUANNITUARIENYDITY NSYIUNY
fisudeinIemnefidue n1smdduiidue msazq@?%mﬂagu miilisqﬂﬁmammwwé
NNINYAT LASYAFINNTTU WMALANITIATIZAI UL LLazﬁﬂQOuuaﬂamuﬁ

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.

1%.449 wAlulag¥inmuaznsUTuUTaRugiy 3 (3-0-6)
BT449 Plant Biotechnology and Breeding
IdsAunou: wmefine nv.242
Prerequisite: Have taken BT242
AudIAgYeInTEUIUNIMIAmAlulagdIn e sUTuU TGy ndnn1suazinaiia
é’wumimwmfﬁmLﬁmﬁaﬁmuam%%%sm'?iLﬁ'msﬁaaﬁ’uﬂﬁiaé’waﬁ%é’mLLUaaﬁuqﬂisu UNANNITN
fiugrandiilensusulseiugitg nsufussiuginlneiBunsgiu uaznmsuuussiugiededn
Tuiana Anwigauuenanud
Importance of biotechnological processes on plant improvement. Principles of plant
tissue culture and molecular biological techniques involved in the production of genetically
modified plants. Principles of plant genetics for plant breeding. Conventional plant breeding

methods and molecular plant breeding. Field training.

N9.456 NM3Tansvendeduinnssusdned B 3 (2-3-4)
BT456 Sustainable in Waste Management and Innovation

ATaAunaU: EANY N%.201 %158 N1%.353

Prerequisite: Have taken BT201 or BT353
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YALALIAUTENOUTDITANTININ  VBUNERTAINNITNYATNTINLALL T URAAMNTTY
MsNERs  nszvauMsUsvanmduiuiandinmuasmealuladiineites  nsihvedduuazves

% IS

WUl tUTlovtiag19iUsEaNTA  NSEUIUNSHAANARN UTINANIINTANTININ  LAga Fe

q

a

NILUIMIHEARNNAUVEE  viodsafisendinm  autRvomansnsinnanld  waznsld
Uslominnudndnsiinanld  eatamdnsusiuinnssuantaniin vsavdefisainnis
NYATNITULALLTNIURAAUNTIUNITINEAT  NMTUTBIWIINTTInvewmdndne  msldusslovi
wasuA1FuoUeEIgEy

Classification and types of biological raw material, agricultural and agricultural
industry waste. Biological raw material pretreatment process and related technology.
Efficient utilization of agricultural and agricultural industry waste. Production of bio-based
material by microorganisms and biocatalysts. Properties of bio-based material and their
benefit to creating innovative products from biomaterials agricultural and agricultural

industry waste. Life Cycle Assessment of product. Sustainable use of carbon energy.

nv.457 welulafirdesfuueanased 3 (2-3-4)
BT457 Alcoholic Beverage Technology

nstnelulaBadslnduazimadansvinuldlunisndaeiosiuweanssed wu Lot Tl
ualsl Tt wssigy Tadves (ef aanduidludosfifinsuazssdugranssy Seudgunsnl
LagnIzUIUMSHARAlFIIAIHIULAZANAM waznQuineTiinadestuiniesiudiiiuoanesediie
Uu ﬁmiﬁﬂmaa’muaﬂamuﬁ

Novel technologies and fermentation techniques for alcoholic beverage productions

e.g. wine, fruit wine, rice wine, Champagne, sparkling wine, beer and spirits at laboratory and
industrial scales, standard equipment and production processes, law and regulation

concerned with alcoholic beverages, and field trip

719.459 LNEYNITUNUNALULATTININ 3 (3-0-6)
BT459 Pharmaceutical Biotechnology

mstimunenanhleyalsiularasiugnsslussiidesufoRnisuasgramnisy anseen

v A

Qv miiddniindnannszuaunsiinmviennity wasmsussehdinelulagdanmiuda

>
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Drug development at laboratory and industrial levels employing protein and genetic
informations, important biologically active compounds produced from bioprocesses or

plant, and applications of biotechnology in biopharmaceutical.

9.466 UDANATINIUNALLLAETININ 3 (3-0-6)
BT466 Selected Topics in Biotechnology
Mdauraula mnunIvn waginenisasgludnelsvesiuivimalulagdinin

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

n%.467 N3deansuinemansniamalulagtinin 2 (2-0-4)
BT467 Scientific Communication in Biotechnology
nsdnauaranuINIIumalulagtinnlusgAuravseunAlugUiuusig 9 wu
mMadeuunanideuassdsiiudt waznsidoueydvstnsEodvithmdeunsuan (@
thmsdhsasznedelssivg msthiaueranuidsluguuuuTvamesmseuuunalunuusyyy
N5 MsAfuikauensdunaIiTefioweunslusasivins weiidvevielaniion
wiadvsinsvieaydnatng viemathimudedu start up Wunanuisufsuiiosunheinls
1AgNTATNBYIRIINANLNTIUNTTEAUAI)

National or International academic presentations in Biotechnology such as research
article writing and submission, patent or pretty patent application (invention contests, poster
or oral presentation in academic conferences, publication or manuscript submission in
scientific journals, notification number or application number of patent or pretty patent, or
start up participation can be used. Accreditation decision on credit transfer is taken by

Department committee).

%9.476 wAlulagnismiin 3 (3-0-6)
BT476 Fermentation Technology

nszurunanih Jaseiitinadenszuiumsmin ewnsidsade sdinvesdmsin walavaen
o nsmuauililunszuiuniamin nmslferniauagnisniu namansdinin saunamanives
MsLRsEUle N15lTa150IMT WarNITASINANER

Fermentation processes, factors affecting fermentation, culture media, fermentor
types, aseptic techniques, fermentation process controls, agitations and aerations, biological

dynamics, kinetics of growth, nutrient consumptions, and product formations.
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n.477 Y URn1simaluladniswiin 1(0-3-0)

BT477 Fermentation Technology Laboratory

dsAuneu : wefny) wee AnwInieunu vv.476

Prerequisite : Have taken or Currently taking BT476
UURnsiasuinwenmgureivivjdanisimalulagnisndn wazfnwinaiuuen

aonuil

Laboratory approaches in Fermentation Technology Laboratory and field trips.

V%.478 NFIATINNTATYHAULE N15ldansonns uasnsaswandueiveqdunsd 1 (0-3-0)

BT478 Analysis of Microbial Growth, Nutrient Consumption, and Product Formation

dsAuneu: inefnwIaAnwIniauiu v1v.201

Prerequisite: Have taken or currently taking BT201
UUAnsiasuinysuunann1sn193adiine Baail awnlnsalal waglasuilansii

dnsuinmuuaziwszinisasyduln nsldansenns waznisadandndaeilunseuiunisild

qaun3d

Laboratory approaches based on microbiology, biochemistry, spectroscopy, and

chromatography for monitoring and analyzing of growth, nutrient consumption, and product

formation in microbial processes.

79.486 ANANNUANEN 3 (3-0-6)

U 9

BT486 Immunology
ATIAUNBY:  WEAN®Y N19.201 1158 N1%.202 1150 N1%.207

Prerequisite: Have taken BT201 or BT202 or BT207

[y [y

AR IngwazN1eINIAAIEanTYeITEUUNNANAY VAT NTnouaLevesEuUN ANy

Y v Y a a

ANANAUAUANTUILAZAUYAT LOURLIULATLOURUDA ABNNAWUA N1zndluAu gilauiune

laindnen linuiuing1vesnisugnagedeny gilauiuseilloWenuies liduiuIng vedilosean

Y 9

1%
[y

aAuusan1siae QllAuiuunnses NMsiasuasaniauiu n1suseynd uwazfinwigaiuuen
PN
ANUN
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.
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n9.487 wialuladioulwil 3 (2-3-4)
BT487 Enzyme Technology
FsRuneu: aeuld vnv.281 %30 1v.282
Prerequisite: Have earned credits of BT281 or BT282

Tassadrsnagantd nsiendenazuiangy anudumsuaznalanisseufizen
aauwamam%mmﬂﬁﬁ%mﬁuaaLau"lﬁa:ﬁl,l,azmié’ué’quw‘hmu UfAseiivansduansn n1sauay
Meviukarn1sd AT Msuwsnuasmsihliuans manSgu uagnisussgninisenavnsy
UFTRMIIERImnu] uasfnwgauuenaniui

Structure and properties, nomenclature and classification, specificity and mechanism
of catalysis, enzymatic reaction kinetics, enzyme inhibition, multi-substrate reactions,

regulation of enzyme activity and biosynthesis, isolation and purification, immobilization,

industrial applications, laboratory approaches, and field trips.

n%.488 Tpssad1auasntifivedlusiiy 3 (3-0-6)
BT488 Protein Structure and Function
Futaduneu: @oula v.281 w3e n1v.282
Prerequisite: Have earned credits of BT281 or BT282
Tassaauavasdfvensnesiluuazlsiu msdauvangulusiu Jadefitinaselassaiis
ysniazafeniveslsiu aruduiusseviilassaiiauasmihfivedlusiu wazmaiinninsa
AATeiMIvinelasEselusiy wasnsussyndldusslovl
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, structure

prediction, and applications.

a A a va Y} a o A v a
'JEU'TV]Lﬂﬂﬁ@‘lﬂ,ﬁ'}ﬂﬁnaS/ﬂmg/ﬂqﬂjsﬁq/ﬁaﬂqmi@um@ﬂm'ﬂﬁﬂu

y1%.281 Tadifiugu 2 (2-0-4)
BT281 Fundamental Biochemistry

UsAUADY: LABANY W8 AnwInSaNnAU M1.111 %38 W.112 %30 m.113 %30 M.115
Prerequisite: Have taken or currently taking SC111 or SC112 or SC113 or SC115

willUonu 1Asease v Lagnuafduvedasyiliana
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Basic chemistry, structures, functions, and metabolisms of biomolecules.

A15ANEITLN
11%.353 mAlulagyinn 1 3 (3-0-6)
BT353 Biotechnology 1

v

waluladtnmdesiu FrineUszgnd 1atainet Tuadl fusmans Wugimnss wae
wAlulag P saumarans N15AIUANAINUABAAENITININ 38555 TII8TUdRT 258555
n1933eluau Ansdnsuaznguunenianalulad¥inin n1sUszeninunIsunng n15inyns
gPaNMNTsY Lazdunden wagfnwigaruuenaad (dmiuiinfnwonnnedv)

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).

1%.354 wAluladdinin 2 3 (3-0-6)
BT354 Biotechnology 2

dsAuneu: d@ouls vv.353

Prerequisite: Have earned credits of BT353

miheuagdii nsd g uaimngsy MsUssendnguiaunauaaaauasndenuly
ATATUIUNINIAINTTY NTENBIWLIALATAUTOU NaransIedlra JUNAAEATYUDINTZUIUNT
PN NTTUIUNITMINUAZAITVRIIIUIN AR LTUTU TAINTTUNTEUIUATTINN wazinalulal
uleyl N3TULNALLIAETININTEAUGAAIMNTIN NTEUIUNTHENLALNISYINANSUTVNATININ
ToUgvd insugmansvoanszuaums uaznwignuuenaaud @miuindnwiuenaneiv)

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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wialulag¥inn wAlulag¥inw

19 [W9.439 n1sEd1eashaduas o n9.439 n1sEdIsashauaz LI IANTTY ASLAL
UIRNATTUNNTINN NN

20 tv.648 Fufihd ne.448 Fluind ASLAL

2. s1g3vnAnsUABULUAaY 50 A%
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Mv.201 98%ImNeN

Mv.201 8% INeN

s1e3vfaiiden

Renadtdou Fresune

2 W9.231 AAnssuguall N.231 IAINTIUFIUAL
187391
3 Wv.242 fiugmaks 242 Fugaahd eAriadlideu
4 W.251 walulagdinw 0,251 Wwalulagdinw AD5 U183
5  [M.282 LAl N%.282 WAl JeTsldou
6  [Mv.301 a3Iveuayiugeabd %307 @3Tinenayiugmahdgduniel | Uiuaniuadulay
QAU IdeRuning $9ia
391 Aadlideu
7 Wv.306 Lisainen N%.306 bI5anen Adalidou Aesune
78730
wufin1snszany
8 v.308 s7inendekdy 9,308 T2Inenvetulslauazinaluas Fos1e3 Mosuy
1A N 518791
9 v.309 Amnudaeaseniadinnlunis  mMev.309 Anudasaseniadaninlunig Ffatden
U URUNI99aT7INeN U URUNI99aTINeN
10 M9.316 AMUNAINAAYNNNTINNLEL 119,316 AUNAINAANLNNTINNLEY f\?ﬂmu@wﬁm A1
AIUINNT AIUINNS IANTI83Y0
AND5UNYTIEIUN
11 Wv.317 9097Ane1Aunaden %317 qauviddmiunsdnns Fo3 Srwhthein
Rauhde NIIANITINYIVT
A195UETI8IN
12 w9318 weluladTinmds n.318 NszuIWTInSNeInsTinnway | Fedn dvTssldou
uhde miﬂszqi@ ANBEUNTIEIN
13 mv.319 waluladinmdmsunis  me.319 nsienuwaznisuseidiuy FoIvn Me3une
Unvedeunasinge NSNYINTTININ 3187391 N1TIANTT
787390
14 W%9.326 @33N UALLULIUDATUVDINY 119,326 @35INY s TIATVDINY Wasudodan
JerTsitidou
ANDTUNYTILIUN
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Fodn Jualdeu

15 . 327 weluladfivayulnsuazns  mv. 327 vasulnsuagansndniolsl
fgauhondnal 5ITUYA ANBSUNEIIEIY I
Aonlutaiumang
16 mw.332 wheufiRnisms %332 hLheUfiRn1snng Audsdlideu fesue
NAINTTUATEUIUNITVINN NFNTSUATEUIUNITVINN 3187391
17 hw.301 whduazmsinzideaidede v, 359 whduaznisinnzidsaileide WasuanInSidy
lhAwuden swai
18 Mv.344 WugIFmngsy 1 MY.344 WUgIFINTIH 1 Adaftdou
19 W9.366 MaTeulusunsudaasaund  W9.346 nsideulusunsudedansauna | wWasusedsndeiu
Fineihs Fineihs [dou
20 Mv.307 FumeudInnediansaume %1.347 FuneuIEnaTiansaume Aahd [Wasudeiv Suddu
Ak ﬁﬁgwu | dou FeSunesein
21 me348fnthvwﬁaﬁﬁagavnﬂ%a me3483%8Wﬂﬂgﬂagatﬁaﬁguﬁﬁw%u \Wasudedan 3
ansaunArans wAlulagdinw afdidou mesune
518737
22 mw.352 sudsunsisemainendnahd  mv.352 suideumsisenidinetmahs Srunumein
1N N
23 M%.356 N309NLULENTReNRLART  MY.367 MsepnuUUsLIImeNRAbd saivn WasuwUas
Agdarlidou Aesune
8390
24 %.357 wlwnalulagyinim N.357 WlunAlulagyinin Wasuwadiydafu
[dou
25  MY.376 9@TIINY1QAAMNTIY MY.376 9a¥IINY1QAAMNNTIH N3IANTIIEIY 301
Yiflidou Aesune
831 WHuiinas
n5EAY
26 W%.006 wAnFolslanqdumi 1%.006 wanfalatongaunte Jdalidou
27 W9.407 wialulad Bl 9,407 wialulad B JerTsiidou
28 M.416 NMSUNUATDUALNITINN n.416 Wwadalun1suninueadenig Fo3vn n13anIs

NN

787%1 ANBSUNY

187391
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29 mv.415 uusaingmalulag®inm me.417 wusadngmalulagdinim I AeSune
8311 WHuiinas
n5¥aY
30 Mw.419 weluladTanmanbdouas  mv.418 wmaluladinmanouay SWEIV1 A1TIANTT
uwabdneu uwabdneu 51839 WaguseIn
JyAuneu A1a5uny
T1873%1
31 W9.427 435IM8UAEN1STANITUEINITNY.A27 @35 IMEnaznsaan1snaanis| dvdidldeu unui
Auiiewaanadiy Auieawannaiiy AMINTLINY
32 [M9.436 N1999NLUUNTZUIUNITNIMY. 436 N1588AKUUNTZUIUNITNI| IWasuwadwTefy
1N N [dou
33 WM9.437 IAINTIULLNUDEAR 1%.437 AAINTTULULNUDEAA Senfalidou
30 e.440 TransaumArnand 1 19,440 FransaunemahIgnsy WasuwUasio 3
wAlulagdinw Jsatdeu Aeduiy
8730
35 M%.446 YUgIAINTIY 2 M%.446 TUTIAINTTY 2 Adadlideu
36 v.447 TransaumArand 2 9.447 waluladnediasaumamand | de3v msvanis
516397 SvTeldou
AND5UNYTIEIUN
37 W.449 Wugmahduaznisuiuuss %049 eluladFinmuagnisuiuus | Suauthein s
il it Jan1s9einn Je
w1 VAU
dou feSunesein
38 W%.450 msmuamammwmamﬁa@ma N%.450 mamuqmqmmwwamﬁa@mﬂ $runutthedia 1
10N AN IANITNYIV 90
Terlidou
39 t9.456 Mslduseletdonvesdens  me.a56 mssanmsveadodauiangsy FoIvn mesuie
NSLNYAT heladaiy 516397 STeldou
40  mMv.459 wndunssumanalulag®inin  mv.459 wndynssumanalulagdinin ANDBU8TILIYT U7
Jaidou
a1 pv.a66 gliduiuinen .486 Qiduiunen S
JerTsilidou
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LEUTINTSNTEING

42 WMv.476 walulagnisuin 1%.476 WwAlULadN1ULIN Aeatden fesune
28397 NISIANIS

5187391

43 We.a77 weluladirSesnuuoanesed  mMv.457 welulaiin3ednuLeanesed sy Svneidideu

ANBBUNYIIEIN

a4 %.486 sthdednassnieded

9.466 shdednassnianaluladiinm

WA VOIV

A5 UETIEIN
45 Wv.487 weluladiouldd e.687 waluladiouldl ADB UMY
46 Inw.488 lassiduazmihflvedlusiu  mv.488 Tnsshdhauashilveslusiu AND5UYII8IUN
47 w%.491 dunuimnamalulagdinan N%.492 FUNUIMIUNALLlagTIn N WV

48  M%.492 1ATINUNLABNIG

11%.493 1A UNLABN

T
A

IOIV SHEIVN

3 (3-0-6)
BT 368 Medical Bioinformatics

wialulagyinw wialulagaanin 1 ANDBUNYTIIU
49 Inv.493 dnarunimaun .49 1 dlnsunipau WU
50 W%.494 3usssumanalulagdinan  mv.495 93us3sumanalulagiinamn W
. sre3dilalhalsuou 13

1 fuls 119.207 Lwﬂﬁﬂmﬁmsw@mma%ﬁwm llnsneAnlil
2 (1-3-0)
BT 207 Techniques for Microbiological
Assay

2 [l M9.329 fusilotunuiniswaznisaiiu Lasne3anlonl
3 3 (3-0-6)
BT 329 Plantlets for Recreation and
Lifestyle

3 [l 9,366 Winwsmoufumbtiionuiiansay|  klasiedunlil
nAraRS 3 (3-0-6)
BT366 Computer Skills for
Bioinformatics Tasks

a [ufi 19,368 FrasauNAERINIINITLINDE Llnsne3oli
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%369 Laspsiionazimaiansidolddae
Lﬂ%adﬁm%miﬂizqi{ﬂ@mumd
wAlulagyinm 3 (3-0-6)
BT 369 Machine learning Tools and
Techniques for Biotechnology

Application

Lalnsnealal

M.377 UURN1598T7Ine1enann gy
1 (0-3-0)
BT377 Industrial Microbiology

Laboratory

Lalnsnealanl

9,378 welulagnswandbd 3 (3-0-6)

BT378 Brewing Technology

LalnsneAaldl

n%.379 UFtRnsmaluladnisudadhbs
1 (0-3-0)
BT379 Brewing Technology Laboratory

LalnsneAaldl

vv.477 URUANsimaluladinisudin

1 (0-3-0)
BT477 Fermentation Technology
Laboratory

LalpsneAaldl

10

n.478 nsasdnsaSesivln nnsld
a5eNS wawnTEI AR Saleves

gﬁum@ 1(0-3-0)
BT478 Analysis of Microbial Growth,
Nutrient Consumption, and Product]

Formation

Lalnsne3ull

11

M.419 UHURn1smamaluladdinw
anbdreuazunalidnou 1 (0-3-0)
BT419 Algal and Plankton
Biotechnology Laboratory

Lalnsne3ull

12

Ny.467 mi?ﬂamimu%wmma@mq

wAkuladdInIw 2 (2-0-4)

LalpsneAaldl
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BT467 Scientific Coonmunication in

Biotechnology
13 [ladl nv.494 lasanufivawmanaluladunn - lnsedilid

2 1 (0-3-0)

BT494 Special Project in

Biotechnology 2

4. eAviiivFusenanudngns 6 3
1 W%.203 9adineniiugu lals UFueanannuangns
2 v.408 wAlulag¥inims lals USueenannurangns
3 Wv.457 walulagdanwing Ll USueenanuangns
6 w386 Tuailuazndndaldsssumives Ll USueenanuangns
iy

5 Wv.458 H3Ineszuy lalg UFueanannudngns
6 [N.301 M3Usgneuniduinenaid Ll UFUronanuangns

wazinalulag
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a1aNuIN 4 arsraiisunedulundngasinermansdudin arudviadaeasd vangas

UFuuse wa. 2561 fu ndngasuiuuze we. 2566 (ddwiundngasufuuse

(ieldlluyusslotdlunsdaninzeunisaou nedifinisdanisiFounisasundngasadu

Usudgslhalaalid fumdngmsatild uadliuussledddenisdadosseuldesanuvosdrinu

neidouindne fenaldinAnvvisasmdngasdeldwmluneiniladinsdoudamdoiing

Wasuwlaafisadhdes)

51839 Tundngns atu w.A. 2561

513 lundngns adu w.a. 2566

sedvniiiieuld wilaein sre3vniiieuld wlaein
n9.201 98T7INN 3(3-0-6) | n9.201 YT INN 3 (3-0-6)
n%.202 UHURN159887INeN 1(0-3-0) | n.202 UUAN159a¥33nen 1(0-3-0)
1%.206 8% I ludInUszdniu 3(3-0-6) | 1%.206 YATVINENUTINUTEINTY 3 (3-0-6)
%.231 AAINTINT AL 2(2:0-4) | n%.231 AFATTUFUAL 2 (2-0-4)
y.242 Wugeahd 3(3-0-6) | n.242 stugaks 3 (3-0-6)
y%.243 UfTRnsiugmaks 1(0-30) | yv.243 UjTRnsWugmahs 1 (0-3-0)
y%.246 fusmandtudany 3(3046 | v.246 Wugmandrudanu 3 (3-0-6
1%9.251 walulag¥inn 3(3-0-6) | n9.251 walulag¥inn 3 (3-0-6)
N9.252 Aanssubdsaskanis 1(0-30) | m9.252 fanssubansashans 1(0-3-0)
walulagdinn 1 walulagdinn 1
n.256 nandalamaneluladiinm | 3 (3-06) | nv.256 nansaamaneluladianm | 3 (3-0-6)
N9.282 AL 3(3-06) | v.282 WAl 3 (3-0-6)
n.284 UHURNTILAL 1(0-3-0) | mv.284 UfURN15¥AL 1 (0-3-0)
y19.301 d39mMe Az UgmaRs 3(3-2-0) | v9.307 d3Tme ez ugmaRs 3 (3-2-4)
aﬁu‘v@ Qﬁuv@
1%9.306 13ainen 3(3-06) | n%.306 Lisainen 3 (3-0-6)
%.308 57InenUohau 3(3-0-6) | n1%.308 TaInevetddlauazimaluds | 3 (3-0-6)

TN

%.309 Anulasnfen1stinwlunig | 3 (3-0-6) | n19.309 mudaensenie@ininlunis | 3 (3-0-6)
U URUNI99aTYINe UURUNI99aTTINeN
vy, 327 walulaBfiwayulnsuazns | 3 23-4) | v 327 fvaplnsuasansudndalel | 3 (2-3-9)
figaihondnial 59U
yv.332 mhoufoinimmi 4(3-36) | yv.332 mhoufohnimmia 4 (3-3-6)

AAINISUNTEUIUNITTINN

AMINISUNTZUIUNITTINN
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V17.336 HUAALIAETHAYNAINU 2(2:0-4) | N9.336 AUARLIAEITUAT AT 2 (2-0-9)
nv.337 nhghewuan Anlsey war | 2(20-44) | mv.337 mbdhewana anldeu waz | 2 (2-0-0)
TaLudw TaLudw

.338 nbdeloumaluladuazns | 2 (204) | n%.338 nbdnelouwaluladuaznis 2 (2-0-4)
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waluladdinw 2 walulagdinw 2

n%.356 NM3oRNLULETIReuARd | 3 (3-06) | 1%.367 MseenuuUsimeniiimbl | 3 (3-0-6)
1%.357 urluwmalulagdinin 3(3-0-6) | %.357 wiluwmalulagdinin 3 (3-0-6)
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\whduazionusledhd waztonusledhd

y1%.406 wAnSalalangdunid 3(3-0-6) | n.406 naAnsakangauvEe 3 (3-0-6)
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N%.426 N13AIUANLALTIID 2(2:0-4) | n%.426 NIAIVANLALTITT 2 (2-0-4)
N%.427 @3TINYWALATIANITUAINT | 3 (3-0-6) | 119.427 @35IN81azN1SINNITUAINIS | 3 (3-0-6)
WAusieanEanaii AusieanEnnaii

79.436 N159BNBLUUNTEUIUNITNIG 3 (3-0-6) N%.436 N159NBLUUNTEUIUNITNIG 3 (3-0-6)
I TN

N%.437 IAINTIUNUNUOAA 3(3-0-6) | N.437 IPATTULUNUBAA 3 (3-0-6)
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71%.438 NSUTENDUNITNIY 1 (0-3-0) 71%.438 NSUTENDUNITNIY 1 (0-3-0)

walulagdinw walulagdinw

N.439 N15EI A AT TR 2(2:0-8) | v1%.439 nMsEIsashauaz v 2 (2-0-4
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walulagdinw walulagdinw

yiv.466 liguiing, 3(3-06) | vv.486 liguiine 3 (3-0-6)
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19.491 Funumanalulagdinin 1(1-0-2) | 9.492 dunumanalulag@inin 1 (1-0-2)

%.492 TATINURLAYNI 1(0-6-0) | 919.493 1AS9URNLAENI 1 (0-6-0)

wialuladyinw walulagdinn 1

.49 elnsuninauy 1(03-0) | n.491 elnsunipaun 1 (0-3-0)

1%.494 A3u555umanalulad¥inam | 1 (1-0-2) | %.495 A5ussTUNmAlulagdinn 1 (1-0-2)

sredvdieulaild wiledin

N%.316 AUNAINRAYNTINNLEE | 3 (3-0-6)

FIUINT

n.317 ﬁ;as‘ﬁﬁmm?un@am 3 (3-0-6)
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wangey

1%.319 wialuladyinwa msunis 3 (2-3-0)

thipvendeuazinge

NY.326  @ITINUWALLULVUDATUUDY | 3 (2-3-4)
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n%.352 sui08unmsHTemainermahd | 1 (1-0-2)
PN

N%.376 a¥IIN1QAAMNTTY 3 (2-3-4)
1.386 Tuailuaznansaldsssund | 2 (2-0-0)
VDINY

%.408 Alulad¥nIng 3 (3-0-6)
N%.416 N15UIUAVRLENNISTINN 3 (3-0-6)
nv.619 wealulafTnwaniewas | 3 (2-3-4)
wnakdmeu

N9.047 Fransaunenahs 2 3 (3-0-6)
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NFINN
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NSNEAT

N%.457 wAluladyan1nie 3 (2-3-4)
%.458 FINY1TEUU 3 (3-0-6)
1%.476 walulagnisniin 3 (2-3-4)

s diiieuldld hhein
71%.207 L‘Vlﬂﬁﬂmi‘itm']@wga 2 (1-3-0)
IIINeN
N%.316 AMUNAINUANNITINNLEY | 2 (2-0-4)
FIMUINTT
y%.317 qduvibddmiunisians 2 (2-0-4)
Aawahde
V9.318 NYUILTTAUNSNEnsTanm 3 (3-0-6)
LLazmiﬂizq@
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NSNEINTHINN
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n.329 Filotfunuinisuazmsaiiy | 3 (3-0-6)
¥

n.352 sdounsivenaivnendahs | 2 (1-6-0)
TN

n9.366 VnwrpeufiumhLflonudian | 3 (3-0-6)
saumeArahs

.368 TransaUNAMERINIS 3 (3-0-6)
Msunh

%369 eiosflouavimaiansdeld | 3 (3-0-6)
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walulagdinw

N9.376 RTVINY1QAAINNTTY 3 (3-0-6)
N.377 UHURN159a87INen 1(0-3-0)
RRAMNTTY

n.378 waluladnisnantbd 3 (3-0-6)
n.379 U§URN1smaluladnisuas 1(0-3-0)
kg

n9.416 watalunsiiUaveudenis | 3 (2-3-4)
1N

nv.618 wialuladTnwantdreuay 3 (3-0-6)
ualdnay

n9.419 YJURNsMawmalulagyinm | 1 (0-3-0)
antdeuazunalidnou

%.447 waluladnesdiansauna 2 (2-0-4)
Aahs

%.449 WAlulag¥innuazng 3 (3-0-6)
UsuUserididiig

y9.450 N1TAIUANAMNINKANFole] 1 (2-0-4)
N9FINN

N%.456 N1TIAN1TVLEUTIUIANTIN | 3 (2-3-4)
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wAlulagdInIn2

N9.667 NMFeaNsUIedahde | 2 (2-0-4)
walulagdinw

%.476 wAlulagnsngn 3 (3-0-6)
n9.477 YU simalulagnmsndn 1 (0-3-0)
n9.478 MIaTEdsasaduln i3 | 1(0-3-0)
lddanseamns wasniskdrendndoladuas

QA

%.494 TATIUNLATYING 1(0-3-0)

vangvn TunsdivdngasiAusoiviy 4 ihefn sbdaeinlundngnslidaunsaiio

sedmihdeintidos idluhthernfiunnbdld ldu s1edvnin $ruau 2 dhefn anansadieu
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AANUIN 5 ngaivkuzitdmsulindneuenanvdnuseasnazfnendging undvn

[

wAlulagdann azfeefnesieivn sre3vaensaulitosndt 9 wulena Anell

1. ngudvnduasuanuiiarinvegnisdudiiiunisnssuiunslugnamnssundsnudaninuay

miLLUigﬂLﬂﬁ%amw (Process operator in bioenergy and biorefinery industries)

N%.406
BT406
N%.436
BT436
1%.450
BT450
N%.456
BT456

HANSNIINYAUNTY 3 (3-0-6)
Microbial Products

N1F9DNLUUNIZUIUNITNITININ 3 (3-0-6)
Bioprocess Design

N1IAIVANAMNINKERNAUINITININ 1(1-0-2)
Quiality Control of Biological Products
M3tnsvendadeinnssuetnadebu 3 (2-3-4)

Sustainable in waste management and innovation

2. ndudmdnasunuduazvinvednisdutdnnaluladniswmiin (Fermentation technologist)

1%.308
BT308
NnY.378
BT378
NY.379
BT379
1%.406
BT406
ny.418
BT418
n¥.419
BT419
nY.436
BT436
NY.456
BT456

Finervesilslalazmaluladdinmn 3 (3-0-6)
Biology of Fungi and Biotechnology

wialulagnsuandys 3 (3-0-6)
Brewing Technology

UfuRnswmalulagnisndailes 1(0-3-0)
Brewing Technology Laboratory

HARAUIAINEUSY 3 (3-0-6)
Microbial Products

wiAluladFnwanusielaznasnnou 3 (3-0-6)
Algal and Plankton Biotechnology
UURNIemalulagTinmaInseLasknaInneu 1(0-3-0)
Algal and Plankton Biotechnology Laboratory
NI50ONLUUNTZUIUNITNNTINN 3 (3-0-6)
Bioprocess Design

mMsdanisveadeideuinnssuagnadidu 3 (2-3-0)

Sustainable in waste management and innovation
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NY.476
BT476
Ny.477
BT477

wialulagn1smiin 3 (3-0-6)
Fermentation Technology
UfuRnswmalulagnismdn 1(0-3-0)

Fermentation Technology Laboratory

3. nawivdnasumudkazvinvrgnmaduindinsgideyamalulagdinin Bioinformatic

Scientist)
n%.346
BT346
N%Y.366
BT366
NY.367
BT367
N%.368
BT368
N%.369

BT369

MUY TN TUTNT I TaUARER S 3 (2-3-4)
Bioinformatics Programming

TinwraoLine i ssdumsTaansaumeanans 3 (3-0-6)
Introduction to Computer Skills in Bioinformatics
NNIDDNLUULUTIAONNUADS 3 (3-0-6)
Computer-Aided Drug Design

PIATAUNAFEASNINITUNNY 3 (3-0-6)
Medical Bioinformatics
\esilenazinaiianisidoumoieiosdmiunmsusegndldau 3 (3-0-6)
mamalulagdinin

Machine learning Tools and Techniques for Biotechnology

Application

4. nauasasuAusuarinszgnsdulniinuuinnssunianalula8danin (Inventor

biotechnologist)
1%.308
BT308
n%Y.329
BT329
1N%.406
BT406
nY.418
BT418
N%.419
BT419

Fingrvesilslalazmaluladdinmn 3 (3-0-6)
Biology of Fungi and Biotechnology
fgsilotunuinsuaznisaiiudia 3 (3-0-6)
Plantlets for Recreation and Lifestyle

HANSNIINYAUNTY 3 (3-0-6)
Microbial Products

wialulagFinmannsiouazinasnnou 3 (3-0-6)
Algal and Plankton Biotechnology

UURNIMenalulagTinmaI s IeLas kNI aU 1(0-3-0)

Algal and Plankton Biotechnology Laboratory
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BT418 Algal and Plankton Biotechnology
91%.456 nMssRnsvedadauianssueeadadu 3 (2-3-4)

BT456 Sustainable in waste management and innovation

wseannsadenamsidousedunaug lundnansndnAnwiaula
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AIAKWIN 6 HABNSNIILTLWIIZAUNANFAT (PLOS) §3183217

6.1 FVINUFIUNIINGIAEATLATAUAAIENS

HAANSNISIEUSTEAUNANGATINEAENTUMTR

3187391
arun3vnalulagyinin aduuiuuge w.a. 2566
AU3 Minwe 3Y5IIU ANYULYAAR
NIV ¥a3v1 Ki | K2 | S1 | S2 | S3 | S4 | E1 | E2 | E3 | C1 | C2 | C3 | C4 | C5
w111 | e 1 v |V v |V v v v
WM.112 | ¥nen 2 v v v v vV v v
M113 | FAnewhly v |V v |V v v
W15 | Ivendieinemansuazmalulad v | v v |V v v v
w161 | UJURNIsTIINen 1 v v v ooV v v v |V
M.162 | UURNISTIINen 2 VoV v vy v v
M.163 Uﬁﬁ’amﬁ%ﬁwmﬁl’ﬂﬂ Voo Y Y v v
UTRnsTine o Inemanduay

m.165 | walulag v v v |V v |V v v |V v |V
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HAANSNISEEUTTIEIVINUFIUMIMEIAIEnTLazANAAIENS

A1uA143 (Knowledge)

K1
K2

aduenANNsLaTNgufiuIveImans adamans ua/viowalulagndndu way/mie samedensiilUlifnyivndu 9 vewsazndngns
YIS wae/v3e Ussendnanniskagnguianuingimans adaemans uas/v3e welulad WidAnudundu o vewusazndnanslaetamnsay

LAZONADS

AruNnwy (Skills)

S1 | UjtRnu wag/vie Wenldiedesilomuingimans adnmans uazimeluladlioramnzauuazUaonsie

s2 | Ussgndlindnnsuaznauimainenmans adiamans wazinalulad Won1siieseht Ussmana uitlym was/vie Yausdeyaldedraumnza

$3 | andmsziegiuluszuunaziiivgiinanundnnisuasisn1sniddnemans

s4 | awsaldinalulagansauwmelunisduau fiusiunu Tieseiteya uwaz/vie asensdiaedlaegndivszdnsamuazimvueiuaniunisel
A1ua38555% (Ethic)

E1 | fanudedndqain

E2 | {3nansnsody

E3 | f3ndlnuasassnunlunisufuiniuasseiussamisiviniswasisnam

fnuaneazuana (Character)

c1
C2
C3
o
C5

9
WiauSEuTeIRANUAsTinwyIny
AUNSURATDUBENIEIEUADN LD AR LATAILINADY
doansludeSuanslusesiuning q laegedaau aswassd wasimneivaniunisel

Tawmaluladansaumalun1saeanswarn15vnau

finziihuaganuanunsalumsinuduiy suwdunsovhaunuduidulugusdiuazanndnluiivliegwnunzay
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6.2 VAN

HAANSNISIEUSTEAUNANgATINEIAEnTUMTR

5187391
drun3vnalulagyinin aduuiuuge w.a. 2566
W . A3 inwe 3YTITU AN YARS
- %391
Rl PLO1 | PLO2 | PLO3 | PLO4.1 | PLO4.2 | PLO4.3 | PLO4.4 | PLO4.5 | PLO4.6 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO10
nv.201 | 98TVINeN v v aun
M%.202 | UHUAN598%33MeN v v v v v
M%.206 | @TVINeNUTINUTEINTY v 4 v vV
WATANTITIATIZYN9Ta
Nv.207 | ¥3INe v v v
Nv.231 | EINTTUT AL v v v
N%.242 | Wugeans v v vV
n9.243 | UfuRnisiugmans v v v vV
N9.246 | Wugeansivdeny v v 4 vV
nv.251 | waluladyinim v v v v v
AANITUATINETIANI
n.252 | welulagdinn 1 v v oV
M.256 | WanSnIamalulagdinin v vV
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V.281 | TuATNUFIY v v v aun

%.282 | LAl v v v v |V

nv.284 | URURN5¥Adl v v v

9.306 | lasainen v |V v v |V

V%.307 | d35IVeasiugaanidunsd | v | v v v |V
FrinevesilalaLay

1%.308 | walulagdinin v |V v v v v
ANNUaanAENIsTInINluNg

n9.309 | UJURMUN199a833Inen v v v v v
AUTAINNAIEINITININLAY

N%.316 | TIUUINT v |V v v v
AUNIEAMTUNITINNIS

V9317 | Aaandey v |V v v
NILUIUNAUNTNGINTTININLAE

V%.318 | N15UsEynd v |V v 4 vV
ANIAARIULAENITUTLLY

N%.319 | NSNINITINN v |V v v v |V

N%.326 | @39IN8UaLTUATVDINY v |V v v v |V
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Huayulnswazansuanso

N9.327 | 5350YA v v v v |V
falotunuinsuaznisaiiy

N9.329 | i v v v v |V
nihgU uRn1smmINssy

N%.332 | NTEUIUNITTININ v v v v

V1%.336 | aURaNIRAITUALNAIY v v
NSANUMINAANNSOULAY

%.337 | Tutuusi v v v v v oY
nsanglaumaluladuaznis

1%.338 | dnn1sinalulaginin v v v v v v oY

Nv.344 | WUgIFMINTIU 1 v v v v v

nv.345 | UURNiugImngsy 1 v v v vV
nsgulUsLATITTIE s

N9.346 | InAMEnS v v v v |V
FupouITeTamsaEumAmans

y.347 | Hugu v v v v v
Ingnstoyailoaudmsu

1%.348 | wAluladyinin v v v v v
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n9.349 | Wugeaniuyed v v 4 v v
seidyunTIeMIINEENS

N%.352 | F20IN v |V v v

1%.353 | walulagdinin 1 v v v v

n%.354 | walulagdinin 2 v |V v v v v
AANTTUASNETIANNY

1%.355 | Alulagainin 2 v v |V v v v oY

19.357 | unlumalulagdinin v v |V v v v v oY
nsusEgndldnisimeideaead

%.358 | waglanuslodn v |V v v v v v

n9.359 | waduazmsimnedsaiede v v |V v v v v v v
TinwrAoLfaLne Ll nsdum el

N%.366 | W@THUNAAEAS v v v v v v v

N%.367 | N1599NLULELTIADURINDS v |V v v v v |V v

N%.368 | PrETEUNAMEAATINISIWNE | v | v v v v v |V
\wsesileuazinaiinnisiGousse
\3esdmiumsuszgndlday

%.369 | mamalulagdinw v |V v v v v v
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a

NY.376 | PTVING1AAINNTTY v v |V v v v v A R A A

N¥.377 | UHUANIR8T1IMeN80a NI | v v v v v v vV Y

9.378 | waluladniswdmdes v |V v

n.379 | Ujdinsimaluladnisudnides | v 4 v v VA A VA VA RV v

V%.406 | WANSNUIINYAUNTE v v |V v v oYY

M9.407 | waluladdas v v |V v v v v |V
wiadialunisirtnvesdenig

NY.416 | AN v v oV v v v

N.417 | wyEIngnalulagdinn v v oY R A
walulagFinmauniiouas

N9.418 | Lwadnmou v v |V v v v vV
Uuinsmanalulagyinn

N9.419 | @MTIULATUNAIAROU v v v v vV

N.426 | N13AIVANLALYITT v v 4 v vV
A3TINYMATNITIANITUAINTT

v.427 | udendnnaii v v |V v v v |V
NN9RNLUUNTZUIUNITNN

N9.436 | G v |V v v v v v v |V

NY.437 | AAINTIULLNUDARA v v v v v |V
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NN5UIENBUNITNIY

n9.438 | walulagdnw v v |V v v v v v |V
NTATNATIALAENAILUIUIRATIN

N9.439 | ¥19TININ v v |V v v v v vV
PN TAUNAAIENTEINTU

19.440 | walulad¥rnw v v v v v v |V

NY.446 | WugIAINTIU 2 v v v v v v VA R A VA RV

n9.447 | walulagnsiensaunamans | v | v | v v v v v v

9.448 | Jludingd v v v v v v v v vV
walulagTin niasmsUsuugs

V%.449 | WUy v v ooV v v oV
NSAIUANAMNTNHEN 1919

NY.450 | I v v v oV
N15IANISVRUAULTIUTANT I

V.456 | oeadady v |V v v v v v vV

v.457 | weluladindesiuneanased v v v |V v v v v vV

ny.459 | indvnssumamalulag®mam | v | v | v |V v v v v v v vV

N9.466 | Wdefnassmanaluladtnm | v | v v v v v |V
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AN5ERENTINUINYIANEATN

N.467 | wAlulagyinn v v oV v VA R A VA RV
n.476 | walulagnisuin v v |V v v o v v VY
nv.477 | Y§UAnswealuladnisudn v v v o vV vV
NTIATIZRNILR3YLAULR A3
115919117 Wazn19a3a
Nv.478 | WandnaveRiunId v v v o v oV oY
N%.486 | aANAUINe v v oY 4 v vV
v9.487 | walulagioulwsl v v |V v vV oYY
nv.488 | lassadrauasvthiiveslusiiu v v |V v v v v oY
N9.491 | Hnaunipguny v |V v v v Y
N9.492 | dunumianalulagdinin v v |V v v v v v Y
1ATIUTLABNIY
nv.493 | walulagFinn 1 v |V v v v oV v Y
1ATIURLAYNIS
n9.494 | wAluladinin 2 v v |V v v v v v Y
M1.495 | 938555uMuMALUlaTInIW v |V v v v oV v
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HAANSNISITEUT VeIV NANTE
A1uA43 (Knowledge)
KI  oSuievdnmisuaznquifiiertesiumalladtinmligndes (PLO1)
K2 Weulssesdmnudmanaluladtrnmivniddelsgniownuvdnisins (PLO2)
K3 Uszgndesdeuimamalladiinwitensdgmvioainsesdanu/mdndasild (PLO3)
Auvinee (Skills)
s1 - djdinumenumelulagdinimle (PLOA)
s1.1 Miedestofiuguiifstosiumeluladfaninls (PLO4.1)
S1.2 ﬁ’@LLsJﬂLLaszm?ﬁysmﬁw%sﬂé’ (PLOA4.2)

S1.3 afauagiiassianstaluanaesduls (PLO4.3)

Q‘ a Y L3

s1.4 Miedosilenaimnssunszuiunsiniviiendn uon uazvhuians wandamimg
welulag¥inmle (PLO4.4)
S1.5 WiuUinm nsa9aeu LLazé’m%mmsﬁuqﬂﬁmlﬁ (PLOA4.5)
51.6 ld¥asaumnamansinTeiteyansdininls (PLOA.6)
52 lweluladansaumdlunsdududeyaiiiouaimnaiuilunsianaues (PLOS)
A1U385553 (Ethics)
1 RnsTsu 938595 9358UTIAUARIUNMTION wasimsnavsuazeensuluny uansns
s¥ninaymna (PLOG)
E2  Ujtisusazuiiaumumalulag@inmlvaenasesiuanuvasndeniadininuag
P3e555uveIMTIdEluAuuazdnd (PLOT)
AuanwMzYAAa (Character)
c1 UjtAnududihuasdauilunsyhausuduidu waslanusuiinseulumii (PLOS)
2 dhaueuazdoansanuimanaluladiinmlneliinaluladansaumalsigniosazmss
Useiiu (PLOY)

C3  Fanny wiauseuiearnnuilnl uaziuuifagusznaun1s (PLO10)
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MANUIN 7 ansiagiuumamsaieaussauzuazineeiudgia (HIP) nangasineaansiugia arvumalulagdanin

uuUfliAfidenasziugeianindoud e o
. . . ) UUIN/AFUHURD
AUTTOUS/NNYE High Impact Educational Practices (HIP)* 4 . R
Tinug/vangsinvum
1 2] s | a]ls]e|7]8]9 |0
finwzsauszhvaniveas (Guiinveulnerieivinis)
®  GREATS v v v
®  Digital Literacy v
®  Financial Literacy v
®  Entrepreneurial Skills v v
finwzsauszauAne (Mnwzduaans/fnesanizanans)
® AN 35T UATINAISITUY v v v v
o darwiiuinermans adarans uaznalulad v | vV |V v | v
o finwsvnanwuazialulagansauwme v v v v v
o ivnuzanuduiuszneumsuazihnmsdsundasiia v v | v
o immw%aﬂumsﬂ%uﬁaLﬁaﬁ’ﬂufmaam“ﬁm v v v v
inwziannzsziunangas (Ginvedhumans/Minvzianizaans)
o liedosflefiuguiiAvrfostumelilattanmls v v v v v v v v
o Fusnuasmizidssaunisld viIivYi|ivi v | v ]|V v
o afauarianzianstiluanadosiuld viIivYivivi]iv|vy v mannaedluiosufifing
o lfiaSesdemaimnssunszuaunstinwilenda uen waz v Funulae dusundvinslgmiiay
. v v v v v ?
husavdnansausimanalulagTannld
o \fiuUiinn n919dey wardniToumatugnssuld v v v v v v
o lihasaumamaniiinszideyamedininld v v v v
Sustainable Development Goals: SDGs
®  SDG 2: Zero Hunger v v v v v
®  SDG 3: Good Health and Well-being v v v v v v
®  SDG 4: Quality Education v v v v v v v v v v
®  SDG 9: Industry, Innovation and Infrastructure v v v v v v v
®  SDG 12: Responsible Consumption and Production v v v v v v
®  SDG 17: Partnerships for the Goals v v v v v v v
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http://www.un.org/development/desa/disabilities/envision2030-goal9.html

*HIP by AAC&U (2013): 1. &t 1| 2. unuiiensiseudsa | 3. Bew-@eu-deu | 4. 3eSyaes | 5. Seuiiensuimsdia | 6. Annuuagdfifnussa | 7. ysannisanudlasanuieuau | 8. lasanusumiisnuneuen | 9. egfiuaiy

a a <
vanvane | 10. uiluranudidnnseting

142



A1ANUIN 8

a

1. ﬁﬂé’qLwiqéi”’mmzﬂsiumiﬂ%fuﬂqmé’ﬂqmizﬁw%zuuzgwm AMEINEIAaRsuazmAlulad a3
wiAlulagdann

2. Sotasiuuminendesssurnans SdentsAnwtuUSyes w.e. 2561

3. PoUNAULNINGIAUETTUAER It TNAN Y W.A.2564

4. UsgnAunIngaesssuaans 1389 msawmsideusousedndiuaniduaauding w.ea. 2560
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