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BHUNSANED

U9 1 AAnsAnen 1

IREIYT Fosredvn IUIUNUEAN
w-Y-uw)
081 101 nmwilveifiensdoans 3(3-0-6)
081 102 awdanguludinuszdniu 3(2-2-5)
511 106 whapdadmsutnInemansdinn 1 3(3-0-6)
512 101 FAnewhly 1 3(3-0-6)
512103 | UfoRmsTAngwihly 1 1(0-3-0)
513 101 wivilu 1 3(3-0-6)
513103 | UfoEmaiaiivialy 1 1(0-3-0)
514107 | WAndiiugiu 4(4-0-8)
514 108 UfTRnsiEndNugIu 1(0-3-0)
FUAUIY 22
I 1 aransAnend 2
IREIYT Fosreivn IUIUNUEAN
w-Y-u)
081 103 MIWAUIINYEN1YIBIN Y 3(2-2-5)
511 107 whaRdadmsunIneeansdinn 2 3(3-0-6)
512 102 Fvewhly 2 3(3-0-6)
512 104 UFtRNsTnewhly 2 1(0-3-0)
513 102 wiialy 2 3(3-0-6)
513104 | UfAmaaiiviald 2 1(0-3-0)
600 115 walulagTinmiuamnmain 3(3-0-6)
ndadudenlununmivaneiialy 3
FUAUIY 20




U9 2 AAnsAnen 1

IREIYT Fovredvn IUIUNUEAN
w-Y-uw)
513 231 WwiAsIeu 1 2(2-0-4)
513 233 UfuRnsnitngen 1 1(0-3-0)
513 255 UfuRnIsaliBunsy 1(0-3-0)
513 257 \niiBunIgNug Y 3(3-0-6)
518 201 8TV INg NI 3(3-0-6)
518 202 UftRnsgatvingwily 1(0-3-0)
600 101 mMwangudomsdmiuinemansuszgnd 3(3-0-6)
613 201 aeuineddeudmiuanunaluladtanm 3(2-2-5)
Indsdudenluninmiyanwiiall 3
UMY 20
U 2 avansAnend 2
IREIYT Fosredvn IUIUNUEAN
w-Y-uw)
513 226 wililddaUszand 4(4-0-8)
513 227 UfAnsiediddaysvend 1(0-3-0)
513 340 Fauadiugu 3(3-0-6)
513 345 UfTRmsTuafiugu 1(0-3-0)
600 102 Mwdingunatind miuIneansuszand 3(3-0-6)
613 202 adRawmsutinAnwnaluladyanw 3(2-2-5)
621 211 miﬁwmmﬁugmmwﬁﬁﬁmsLa‘wwwu’aa 3(3-0-6)
AndoNEs 3
FUAUIY 21




U9 3 ArAnsAnEn 1

IREIYT Fosreivn YIIULIENA
(U-4Y-u)

613 300 wAlulad aTEUMARUING PR STINN 1(1-0-2)

613 301 1Asas 1Ay nIsinIuTeLYea 3(3-0-6)

613 302 mylaseieaiasdionameluladdanm 2(2-0-4)

613 303 UFtRnsmaleszsideiniesiiomanaluladinm 1(0-3-0)

613 311 UdRmsiamemhenianalulagiinim 1 2(2-0-4)

613 312 nsHnUURnsnsmilenawmalulagdinm 1 1(0-3-0)
ndadudenlunimianeiiiluiidrualaeaaein 3
Indenlunminiviang 6

FUAUIY 19
U 3 avansAnend 2
IREIYT Foseivn YIIULIENA
(U-4Y-u)

613 313 UuRnmsianemhenianalulagiinim 2 2(2-0-4)

613 314 msHnUURnsengrienamalulagdinim 2 1(0-3-0)

613 315 AFINIIULATTININ 3(3-0-6)

613 316 UURMImNIsuLAiiznm 1(0-3-0)

613 341 WugmansseaulanaUssand 3(3-0-6)

613 342 UuRnmsnugenansseaulaanalseynd 1(0-3-0)

613 351 nMswIeuthuaririntde 3(3-0-6)

613 352 UfTRnsmswsssuaziitaide 1(0-3-0)

ndadudenluninmiyaneiiall 3
UMY 18
Uil 3 mansnuriiauggiou
IREIYT Fosreivn YIIULIENA
(U-4Y-u)

613 391 MsEnumManalulagdinamn 1*(laitpanin 160

lu9)
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U9 4 ArpnsAnen 1

IREIYT Fosreivn IUIUNUEAN
U-Y-u
613 491 duun 1(0-3-0)
613 492 lassnidsdmsutinAnwinalulagdinaw 1 1(0-3-0)
A ndoNEs 3
I ndenlunmuiniviang 3
UMY 8
7 4 avansAned 2
IREIYT Fosreivn IUIUNULAN
U-Y-u
613 413 nMseankUUNINmALUladTIn W 2(1-3-2)
613 471 FEUUMIAIUANLaTUTERUAMAINN WALl TN N 3(3-0-6)
613 482 3581UTIUEMSUNITUSENRUAT TFNIALULaBTIN W 1(1-0-2)
613 493 TAsssnndedmsuindnwinaluladdinow 2 2(0-6-0)
FUAUIY 8




3187397

wndvAneialy uuldtesnin 30 wiein Usznouse
(1) UeAY WU 9 wein Ussnauniy

081 101 nwilveifiensdoans 3(3-0-6)
(Thai for Communication)

081 102 awdanguludinuszdniu 3(2-2-5)
(English for Everyday Use)

081 103 MIWAUIINYEN1YIBIN Y 3(2-2-5)

(English Skills Development)

@) Fwdeduiden  Sualsidosndt 9 miefn Tnedensneinnnii 3 nauien nquas Tl
Hounth 3 miaein deluil
NEUIVINYBEAENT
082 101 uywdiuAaly 3(3-0-6)
(Man and Art)
082 102 wywdAunsaseassa 3(3-0-6)
(Man and Creativity)
082 103 Usgyiugin 3(3-0-6)
(Philosophy and Life)
082 104 91595531lan 3(3-0-6)
(World Civilization)
082 105 913553UlNY 3(3-0-6)
(Thai Civilization)
082 106 AavzanUnonssululszanuendeou 3(3-0-6)
(Architecture and Related Art in ASEAN Community)
082 107 auSiitomswaunTin 3(3-0-6)
(Meditation for Self-Development)
082 108 AavyiuTausssunemsiiu 3(3-0-6)
(Art and Visual Culture)
082 109 AURTITNY 3(3-0-6)
(Music Appreciation)
082 110 Aauznsaliutinuazyiauedadugy 3(3-0-6)
(Art of Living and Working for Happiness)
nguIvIdeaNAEns
083 101 uywdiudundey 3(3-0-6)
(Man and His Environment)
083 102 InInenfunyweduRus 3(3-0-6)
(Psychology and Human Relations)
083 103 NANNIFIANT 3(3-0-6)

(Principles of Management)



083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101

084 102

084 103

084 104

084 105

084 106

084 107

084 108

AWANYI

(Sport Education)

nsled NsUnATBIALIATYAaLY
(Thai Politics, Government and Economy)
Aavgnmisuanslueou

(Performing Arts in ASEAN)

N TUTIND T

(Aspects of ASEAN Culture)
TAUTITUAUATD NG

(ASEAN Music Culture)

NI INDY19E519ETIA

(Creative Living)
AanssuiieTinadneasse

(Activities for a Creative Life)
UsEaunsaluIuyIf

(International Experience)
nanLATYgRaNBLNgaTuN SRR

(Sufficiency Economy and Social Development)

nguIvIIMEIAERITuAinAIEnS
mmilﬁaqmmw
(Food for Health)
Fandon uafivwarndsy
(Environment, Pollution and Energy)
paufiumed walulaBansaumauas n1sdoans
(Computer, Information Technology and Communication)
ARRATERSLATEDRA lUTInUTE 1T
(Mathematics and Statistics in Everyday Life)
Tanuwismaluladuazuinnssy
(World of Technology and Innovation)
Wvmans wazmaluladlulszvinue oy
(Science and Technology in ASEAN Community)
wasnuluonou
(Energy in ASEAN)
TaniagasAans

(Earth and Astronomy)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



3) 3Anemaluiicunlaeansdv Sualdtesnin 12 wihefn Ussneusae
A U9AU T 9 nuwhn Usznousie
600 101 mwangudomsdmiuinemansuszgnd 3(3-0-6)
(Communicative English for Applied Science)
600 102 Mwdingunatid miuIneransuszand 3(3-0-6)
(Technical English for Applied Science)
600 115 walulagTinmiuamnmain 3(3-0-6)

(Biotechnology and Life Quality)

Jurderuden  Shualddesnit 3 miein Inedenansedvselli

600 111 welulafarenuariuindou 3(3-0-6)
(Clean Technology and Environment)

600 112 91IAUINTINUTEINTU 3(3-0-6)
(Food and Life Style)

600 113 Aauzn13AN59TI 3(3-0-6)
(Art of Living)

600 114 wialulagansaumenaznsussandneuiunes 3(2-3-4)
AUSUNITITYAIUDIANS
(Information Technology and Computer Applications for Food Research)

600 116 AR UM IR 3(3-0-6)
(Leadership and Development)

600 117 W ULaz AN au TN 3(3-0-6)
(Energy and Environment for Life)

600 118 gsnadmiuTInUsEd U 3(3-0-6)
(Business for Everyday Life)

600 119 I nagaulaondy 3(3-0-6)
(Electricity and Safety)

600 120 AIAANALALNITHU 3(3-0-6)
(Marketing and Finance)

600 121 welulafiedetnsuasnisieans 3(3-0-6)
(Network Technology and Communication)
numdgmantz  waubitdesnin 100 wihein Usgnauniy

nquiTIugATIdEn S 47 mhefn Ysznaudae

511 106 whapdadmsutnInemansdinn 1 3(3-0-6)
(Calculus for Biological Scientists 1)

511 107 whapdadmiutnInemansiinim 2 3(3-0-6)
(Calculus for Biological Scientists II)

512 101 FAnewhly 1 3(3-0-6)
(General Biology 1)

512 102 FAvewhly 2 3(3-0-6)
(General Biology II)



512 103

512 104

513101

513 102

513103

513 104

513 226

513 227

513 231

513 233

513 255

513 257

513 340

513 345

514 107

514 108

518 201

518 202

613 201

613 202

URTRNsTIneTly 1
(General Biology Laboratory 1)
URTANsTAneily 2
(General Biology Laboratory II)
wivialy 1

(General Chemistry 1)

wnfivialy 2

(General Chemistry 1)
UftRnsaiivaly 1

(General Chemistry Laboratory 1)
UFtRnsaTivily 2

(General Chemistry Laboratory II)

(Applied Physical Chemistry)
UfURnsiniiETayUssend
(Applied Physical Chemistry Laboratory)
LpiAATIE 1

(Analytical Chemistry 1)
UfuRnIsaiAnsIei 1

(Analytical Chemistry Laboratory )
UfuRn1saliBunsy

(Organic Chemistry Laboratory)
\iTBunIeug

(Fundamental Organic Chemistry)
Fauadiugu

(Basic Biochemistry)
UfTRmsTuafiugu

(Basic Biochemistry Laboratory)
AAndiugu

(Fundamental Physics)
UfTRnsiEndNugIu
(Fundamental Physics Laboratory)
9087y wily

(General Microbiology)
UFtRnsgatvingwily

(General Microbiology Laboratory)

ngudvIdeAu  duau 44 miedn Usenaume
AaUNIMBS U UE S UNUAlUlagTIn W

(Introduction to Computers for Biotechnology)

ansdmsuun@nwnaluladdinaw

(Statistics for Biotechnology Students)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

4(4-0-8)

1(0-3-0)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

4(4-0-8)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-2-5)

3(2-2-5)



613 300

613 301

613 302

613 303

613 311

613 312

613 313

613 314

613 315

613 316

613 341

613 342

613 351

613 352

613 391

613 413

613471

613 482

wiAlulad e sauUmARUING 1PERTTIN N 1(1-0-2)
(Information Technology in Bioscience)
IAssasmar NSy ueLgaa 3(3-0-6)
(Cell Structures and Functions)

mslaseiieniasiioniameluladdanm 2(2-0-4)
(Instrumental Analysis in Biotechnology)
UitRnsmsleszsideiniesiiomanaluladinm 1(0-3-0)
(Instrumental Analysis in Biotechnology Laboratory)
Udamsiamemhenianalulagiinim 1 2(2-0-4)
(Unit Operations in Biotechnology 1)

nsHnUURnsensmilenawmalulagdinm 1 1(0-3-0)
(Unit Operations in Biotechnology Laboratory 1)
UdRnmsiamemhenianalulagiinim 2 2(2-0-4)
(Unit Operations in Biotechnology II)

msHnUURnsengrilenamalulagdinim 2 1(0-3-0)
(Unit Operations in Biotechnology Laboratory 1)
AFINIIULATTININ 3(3-0-6)
(Biochemical Engineering)

UURMImNssuAiiznm 1(0-3-0)
(Biochemical Engineering Laboratory)

WugmansseaulianaUssand 3(3-0-6)
(Applied Molecular Genetics)

UfuRnmsnugenansseaulaanalseynd 1(0-3-0)
(Applied Molecular Genetics Laboratory)

nswIeuthuaririntde 3(3-0-6)
(Water and Wastewater Treatment)

UfTRnsmswsesuaziitaide 1(0-3-0)
(Water and Wastewater Treatment Laboratory)
msineumanaluladgdainin 1*(laitfernin 160 Hlu9)
(Biotechnological Training)
NIPRNLUUNINMALULABTIN W 2(1-3-2)
(Biotechnology Design)

LUUNIATUANLaTUTEAUAMAINN WALl TN N 3(3-0-6)
(Quality Control and Assurance Systems in Biotechnology)
53U TIUENTUNTUTENO VAT WAL ULAETIN W 1(1-0-2)

(Ethics for Professional Biotechnology)

* dndnwwnaudesamedawseu nglidumieinsuluduniaemangns



613 491

613 492

613 493

621 211

613 321

613 322

613 331

613 332

613 333

613 334

613 353

613 361

613 362

613 363

613 364

613 365

613 366

613 367

613 371

613 381

Funun
(Seminar)
TAsesnadedmsuindnwinalulagdinim 1
(Research Project for Biotechnology Students 1)
TAssnadedmsutindnwinalulagdinin 2
(Research Project for Biotechnology Students 1)
maw’hmmﬁugmmwﬁﬁﬁmiLawwwu'aa
(Basic Calculations in Unit Operations)

nquAvden Sualitiosnd 9 miwin leedenaneinsellil
wiAluladAanssginin
(Biocatalyst Technology)
iR swmaluladaiinsadinn
(Biocatalyst Technology Laboratory)
waluladwaduaziiodeii
(Plant Cell and Tissue Technology)
UfTinmsmelulafleaduazidoidoni
(Plant Cell and Tissue Technology Laboratory)
waluladwaddn
(Animal Cell Technology)
Ufuinsmaluladiwaddn’
(Animal Cell Technology Laboratory)
fiivendewindon
(Environmental Toxicology)
wiAlulag@innlugnaivnssunyns
(Biotechnology in Agro-Industry)
welulafrenniosiuLoanased
(Alcoholic Beverage Technology)
UftRnsmalulaBueuniosfuneanesed
(Alcoholic Beverage Technology Laboratory)
WASIUTINN
(Bio-Energy)
NARAUYISIINYVIRAINY
(Natural Products from Plants)
UHURNIsHERS s TUYIAIINTY
(Natural Products from Plants Laboratory)
weluladTanmitensudnemnsilsidu
(Biotechnology for Functional Foods Production)
nsiansesAnsuarnINantugnamnssy
(Management of Organization and Production in Industry)
wilunelulatidosdu

(Introduction to Nanotechnology)

1(0-3-0)

1(0-3-0)

2(0-6-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

3(3-0-6)

2(2-0-4)

1(0-3-0)

2(2-0-4)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

2(2-0-4)



613 411

613 412

613 414

613 415

613 421

613 422

613 423

613 431

613 451

613 453

613 454

613 461

613 462

613 483

621 220

621 327

621 355

621 365

621 442

621 461

wialulagn1usin

(Fermentation Technology)
UdRnswmalulagnisudin

(Fermentation Technology Laboratory)
AspUINMsBeuLd LAY

(Membrane Processes)
UftRnsnsrurumsdeusudaunse
(Membrane Process Laboratory)
weluladudsuazdna

(Starch and Sugar Technology)
Ufsinmsmeluladudauazthang

(Starch and Sugar Technology Laboratory)
Flaanalumsusuugeiugivg

(Molecular Biology in Crop Improvement)
Jennssuioide

(Tissue Engineering)
msdanisiaznslduszleviainvesde
(Waste Management and Utilization)
nsmuRuiderolselufindedis
(Biological Control of Plant Pathogens)
UftRnisnsaunudernolsalufivdiedi
(Biological Control of Plant Pathogens Laboratory)
wmeluladduaznausa

(Color and Flavor Technology)
UitRnsmaluladauaznausa

(Color and Flavor Technology Laboratory)
Sosdmamemanaluladiinin 1
(Selected Topics in Biotechnology 1)
JrnssunsruIuMsTan I e
(Introduction to Bioprocess Engineering)
TanTIn N

(Biomaterials)
3mﬂiimwmumi%mWwiuqmaﬁwﬂiiuL?jaLLaxﬂimw
(Bioprocess Engineering in Pulp and Paper Industry)
Tsendudanim

(Biorefinery)
NONKUVLAENNIATUANAIUNTOITIN N
(Bioreactor Design and Control)

MY TandInIm

(Drying of Biomaterials)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)



621 462 FoNEIT NN 3(3-0-6)
(Biofuels)

621 471 AFINTIUTLUUVTINN 3(3-0-6)
(Biosystems Engineering)
ndndvndends  wiulidesnin 6 wiedn
dendnuildanynsedniilinaouluuminedefating wieseiviidaaouluminedsdulaglisu
AMILIUERUIINANENITUNTUTEIIAME Y d1dnAnwdenfnuisie v lunguivdonvemuinivans e @ vy

avfosiluAnarszauaziuuedslunguividsdunaz nquividonlunianiyianiziie ensiaaeutioulunisdnsa

N3ANEN
v mstumheinlusagmnmnlitudusein wwuenfumheinseivilasgivvils W1
aaomavlalle
A195UNIEIVN
WInnsAnENIlY
081101  mwlneifienisdedns 3(3-0-6)
(Thai for Communication)
vdnuarkwAnvensieans finvemsldniwiinedionsdeansesalivssansamuazadnsasse e
Tdlunsaiivinuazuaimanuilamenuies
Principles and concepts of communication; the use of Thai language skills for effective and
creative communication in daily life and for knowledge seeking.
081 102 AWy luTInUszITUY 3(2-2-5)
(English for Everyday Use)
nsflnvineenedingui 4 ¢y TngRnnsileuaznisnaludinusedniu uagluanumsaleneg Wn
gruitenrundile annsoagulaniudidy Indeulussdugonii uasannsalindnguiuaiesis
WAL AAIEAL
Practice of four language skills with an emphasis on listening and speaking in everyday life
and in various situations; practice of reading comprehension to be able to summarize main points;
practice of paragraph writing; ability to use English as a tool for knowledge seeking.
081 103  AITWAIUIINEZATBIBINEE 3(2-2-5)

(English Skills Development)

nsHninveA1wIsInguie 4 fu Tngiinnseutasuansnnudaiuiieafuisesfienu amisailn
v av v ' = ) v o o, A A v
‘U@ﬂdaﬁ/}‘lﬂﬁﬂﬂﬂ?i@’m‘lﬂﬂigﬂaUﬂ’ﬁL‘Uﬂu ‘WQR]‘UIR]WJ’HJLLa%ﬁ’WNWiﬂI‘Uﬂ’WU’W@ﬂﬂQELﬂuLﬂﬁ’eNllE]LL?!’NWW’I’N&I?I@
AIBAULDY

Practice of four language skills with an emphasis on reading and discussion on what is read;
ability to use information from reading to write; listening for main ideas; ability to use English as a

tool for knowledge seeking.



082 101

082 102

082 103

082 104

v a

UYBINUAaUy 3(3-0-6)

(Man and Art)

v v

ANUERYURIAAUY U'1/IUﬂm‘ﬂaﬂuﬁéwﬂuﬂﬂuzg\]aiﬂﬂﬁiiﬁ\‘ﬂuﬁaﬂz fiunveusatuaials Sawuinis
vosmarufaUrluiuirudald Aavgnisuans uasaunianefniellagtu illnsaseunqulseiiudidny
soludl e Snvazianzvesdals Aavylugiuzdonudn o1sual afrnuide waznisazeunindany
BrsuswarururanuRaUzanuiyuauiomans Ufduiusseninsdausfuinuduasdae

The significance of arts; the role of mankind as art creators; sources of inspiration; the
evolution of art in the areas of visual arts, drama and music from the past to the present; unique
characteristics of artworks, arts as an expression of mankind’s ideas, emotions, beliefs and as a
reflection of society, art appreciation from aesthetic perspectives and the interaction between art,
mankind and society.

UYBINUNTATI9ETIA 3(3-0-6)

(Man and Creativity)
3“@ummimmmgwamﬁLL@%U‘VIUWI‘Ua@ug%ﬂum%%’mﬁaaﬁﬁﬁ&ﬁLﬂuuﬂmﬁmmz'gﬂﬁiiu Fadu
sngruvesAnaiyresdinnuyusluduengg fdudosinlunuaivnndaegsu Yefeiibedanis
a99AT3A NTLUIUNTATNETIA SNUULUALHANGAYDINITATHATIA ARDAIUNANTENUR LY BIV IR LULsaY
gaustaary il lnemslemeitoyaluiimivsy fmand uazanuusesvesmaniongg Mot

The evolution of mankind; mankind’s role in abstract and concrete creation which have been
the foundations of human civilization from the past to the present; contributing factors, processes,
characteristics and outputs of creativity and impacts on mankind in each period; analysis from the
perspective of history and relevant disciplines.

Uy riuaan 3(3-0-6)
(Philosophy and Life)

ANuMIY ATIARLazIBNIIIU T suAsadesfuTiIn Mstaaminmede A AaAmng
PFYFITULALANNN N13AReE1eTigNa N5 ziUssiu Ygsiuade suariilugnisasiadaiinnig
38557U ANUSURAYOUADAULDY hazdial

The significance of philosophy, concepts and philosophical methods related to life; the
acquisition of truth, knowledge, ethical values and beauty; logical thinking and analysis of
contemporary issues leading to ethical consciousness and social and personal responsibilities.
9158555ulan 3(3-0-6)

(World Civilization)

ATAvIEYe3A1I1 83T JULUULardafelugiuihilugiiinvesensesssn mnuiaecuar
mmLﬁau‘uadaﬂiaﬁiiuﬁ’]ﬁﬁwaﬂaﬂmmazqﬂaﬁﬂ ﬂizmumsé’i"&ﬁummLﬁﬁyﬁuwmmmﬁ@ﬁ%ﬁﬂaﬁﬁ
nsdeudandszaumenl UfduRusseninsersessaneing sisluduingsssuuasdala lddanduszuy
N134l8aN15UNATEY NYUNIY 3530UNTTY Aaunssu Usugyn mauLazAinLde %ﬂgﬂmﬁﬂﬂéﬂmiﬁiaéjﬂﬂu
wywelutagiu

The significance of civilization; forms and fundamental factors leading to the origin of
civilization, the glory and decline of world civilization in each period; the process of civilization
accumulating from creativity and learning experience and material and spiritual interaction between
civilizations related to politics and government, law, literature, art, philosophy, religions and beliefs

benefiting present society.



082 105

082 106

082 107

9138553ulnY 3(3-0-6)
(Thai Civilization)
ﬁvugmLLaﬁ%ummimmmiaﬁssul‘wEJ Niindanenulseianans myasiass andlen giUayan
Ine wazusanyeTausssu 1AEATAUAGUAIYT I55UNTTU Aaly Arau MsillesnsunATed iAsugikay
Fau sumansEureinenmanfuasmaluladuarunumvesineluUssaausrinaUsyne
Foundations and evolution of Thai civilization with an emphasis on historical background,
creativity, social value, folk wisdom and cultural heritage: language, literature, art, religion, politics

and government, the economy and society; the effects of science and technology; the role of

Thailand as a member of the international community.

AavzaanUnenssuluuszanauandau 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

nsmsduguiiduiusiuniamansuasssuuiinal suuuuiinarnvatsvesaadaenssuiiuiu ad
aade fawn Tausssu Wauinisnsaadnenssy Aavzwazusannantdnenssuiiieades uay
aondnenssusuaieiifuendnuaiveusdasmilulsevanendou

The development of settlements in relation to geography and ecology. Examining different
styles of vernacular architecture, in the context of belief, religion, and culture. The development of
architecture, its related arts and architectural heritage. Contemporary architecture indicative of the

identity of ASEAN countries.

auTsan TR TAn 3(3-0-6)
(Meditation for Self-Development)

ATUMINEYRINISTANTS YAUsEA F813 Tuneu aiEuduventTiaNS Anuarresnisuinaa
uazn1viauns Uselowuvesants dnvareinisaesiuanis taznmsiansluleluiinuszaniu annsiu
n9i3BuAEMINL Aoy Tumeuy Aavand® Uselovivasanuuazy o ?iaﬁmiiﬁaﬁﬂaam AUUANATS
seinanozAuIUaaun wnulsauaziuilaawn valanduidaaun

Meanings, objectives, methods, and stages of meditation. The commencement of meditation,
the characteristics, and benefits of recitation and meditation. Characteristics of anti-meditative
states and the applications of meditation in daily life. Meditation for study and work, including the
characteristics, stages, qualities, and benefits of Dhyana (contemplation) and jhana (awareness).
Concepts of Vipassana (insight) and the differences between Samatha (serenity) and Vipassana,
including diagrams of Samatha and Vipassana techniques. The relevance of Vipassana for global

citizens.



082 108  AaUzAUIAUSTIUNINIII 3(3-0-6)
(Art and Visual Culture)
nandansinusssuludufaly n1seenwuy wazanrdnenssuaintaduussusagyi nsiiles dau
Wiswgna Ienaansuazmalulagludnunz Tunn HANTENUIINNNTIUIAUSTTUNIINSRUIN AL Tunnid
wludaulney
Cultural products in art, design and architecture as reflection of philosophy, politics,
economics science and technology of western culture, effect of the adoption of Western visual

culture on Thai society.

082109  AuUATIINY 3(3-0-6)
(Music Appreciation)
29AUsENEUTRINUAS AURSVeuasAsYR NanLuTeIRRMIneLazAsUsTmATIddY MaWSeudiou
U TBIALASTIAASY TTIURS UL dnvaslanzeaunIUsEsdlng Anuduiugserindn
AadfuAavzuouidy
Elements of music, Thai and foreign music; works of important Thai and foreign composers;
comparison of characteristics of music from different nations and folk music; unique characteristics

of Thai music, and the relationship between music and other art forms.

082110  Aavzmisandiuddauazinnuegiatugy 3(3-0-6)

(Art of Living and Working for Happiness)

msi3eufiitenuiiiledinvesautesuarfdu unummihiiuazanuiuRnveuseiesuazdans
wEnmMeiauswAvgBu yadnnmuazinsemmadny ausssuaiesssulunsiuiuiauasmsihausie
Audedndgasn wmensiniuTinuaznisinnuniglimdnyfuguasugianeiiios

Studying in order to understand oneself and others. Roles and responsibility for oneself and
community. Principles of cooperation. Personality and social manners. Morals and ethics in
everyday life and work. Ways of living and working based on principles of sufficiency economy

S v

083 101 uywdiudandoy 3(3-0-6)

(Man and His Environment)

s '

Awduiudserinsywdiudanadeunazn i Tnsfinsanfennuduiusvesnisegsmiuves
dsdiTinielfiAnnrwaugauissssund Jedefiiilugainudenlnsuvesdauinden 555017 wazy
Al dnwauzwazveulwnvoalymiludagdu wuilduvelymlusuianuasnansenunouyweyif
naenaudaaiulitidusnlunsinnisdanadeuiiovlugdnuuuudsdu

The relationship among humans, environment and geographical ecology; the harmonious
relationship of living things with the balance of nature; factors leading to degradation of natural
environment and geographical ecology; characteristics and scopes of present problems; trends of

problems in the future, the effect of the problems on human race; enhancement and involvement

in environmental management for the sustainable society.



083 102

083 103

083 104

ININYNUNY BETUNUS 3(3-0-6)
(Psychology and Human Relations)

sesuvAvosywsluduiauinis Wauinisvestinudazdaele Jadeiifidnsnadeiauinis
nszUILNSARLALNNSUSAUBILaryARadY TirunAuazeafenelaseninsyana msdeans duiusnm
sewheyana nannisslanaznislimadla ensual n1smivaNesualLaN13INNITANUATEA NITARIN
yaanam Msufud angdin mevhaudungaae msUszgnddnineiiensiauinuazaiisassd
AANAIN

Human nature focuses on development, developmental stages, contributing factors to the
development, self-perception and perception of others, attitude, interpersonal satisfaction,
communication and interpersonal relations, principle of motivating people, emotion, emotional
control and coping with stresses, personality development, adjustment, leadership, teamwork, an

application of psychology for self improvement and to create the quality of life.

RANNITIANTS 3(3-0-6)
(Principles of Management)

ANUNANY TokarANdIALURIA1I N15IANTT AAOAIUIAUTEAIRRIAALTIUTYY WA NANNNT
TudmguiifiBederudiialumadiiudin nsuszneviavientsialag Anuvestiaanyana asdng
wazdseuliaaslegeiiussansninuasUssandua vieil Tnsasouaquussifuindiaiesssunazay
FuRagaUdodIAN N1IAUAUTEUIBLAZ NTINUNY WERANTINDIANT N1TIANTITBIANT NITUTMITNTNEINT
waENTANMINUTEITUNE

Meanings and importance of the management. Purposes and principles of philosophical
concepts in theoretical contributing to success in life. Operation or mission of individual,
organizations and societies to be accomplished efficiently and effectively with ethics and social
responsibility. Policy and planning; organisational behavior; organising; resource management and

evaluation.

AN 3(2-2-5)
(Sport Education)
anuduinvesing Sews Andu Wawvinee wediafim ngszifeuuaznfint usemvesdiauuas
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A aussanmnienie nMstesiugtmnainnsauin n1sugunetuaileswu suudaunumuntinms
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Wuinfwwasdoniia Usslovivesfniifidonsiaduairsguane lneidendnwiwiaina niefmadle
feunileriinfim

The history of sport education, learning, training, skills development, technical of sport,
regulations and rules, etiquette of players and spectators, physical fitness, accident prevention of
sport, first aid, the role of a good athlete and an audience, the benefits of sport to enhance

wellness. A choice to study an international sport or contemporary sport.



083 105  N154a9 MIUNATAULAZIATEFNAINY 3(3-0-6)
(Thai Politics, Government and Economy)

159579 FTUU KAZNTZUIUNIINNIGLIBY N15UNATOIRALLATHEAD WAILINITUNUIMVDINIAST
mavszdany Aasgilifiuanudiiussninnalnmanisiles msUnaseslasiasugiafidmanszny
FonsiaLUsEINA saenaufnuiansznuvedamAtniiiideszuunindes msUnasesLazATYsAY

Structure, system and processes of Thai politics; government and the economy; the
development of government and civil society’s roles; analysis of the relationship between political
mechanisms, government and the economy affecting national development; analysis of the impact
of globalization on politics, government and economy.

083 106 Aauzn1suanslusNTau 3(3-0-6)
(Performing Arts in ASEAN)

sUuuy iflevn Lendnwal uazudunvesnisdeiindiaznisuandlutszviauendeu gasulu
Bedmdnuaifiaziieuriufialsnsuans

Forms, content, uniqueness and context of the formation of performing arts in ASEAN
countries; the shared identities reflected in performing arts.

083 107 3INIAUSIIUDWTEUY 3(3-0-6)
(Aspects of ASEAN Culture)

nsnaLinUeIe T uLarUIzvIALaLTaY 9ndnyal AUKAINNATY LaTAINUFURUTNS
SausssuvesUsenaluussrauondou warnmsieanssevindiausssuvemaiiietondeu

The formation of ASEAN and the ASEAN community; identities, diversities and the
cultural relationship among ASEAN countries and their intercultural communication.

083 108 IMUTIINAUATDNTEU 3(3-0-6)

(ASEAN Music Culture)

Susssununilulszrnuendou Ussiamanswasiaunisaunsluiiuiifausssundnaes
9T nguinues 1n3onun 1aun masddy Aaluaundendeu anuduiusvesaunifu
AaUTmusssunuuingg anmdagiuvenuniendeu

Musical culture in the ASEAN community; history and development of mainstream
ASEAN music culture, music theories; musical instruments; ensembles; major songs and key

ASEAN composers and musicians; the relationship between ASEAN music and other art forms;

the present situation of ASEAN music.



083 109

N5V INDE19E@319855A 3(3-0-6)
(Creative Living)
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ANUARasaTIARaraunIeamlunAuluAgIn sEAuyAna ATEUATY ULaLYUYY YAALAR
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#1499 Aifmuanuuieunssiudie msldtinegameiios dnsuslaadey Jafuiiugruuardsiuae
ANuazaIntumsauluiinvesyed n1suslaanineins n1segdende AnuSuRaveudedinuuay
dandon Inenan wihiinauies

Creativity and aesthetics of individual, family and community life, including factors
determining lifestyle. Examining sufficiency living, consumerism, basic factors and facilities in
human living. Understanding resource consumption, inhabitance, social and environmental

responsibility and civil duty.

083 110 AanTsUHETINEE9ETIA 3(3-0-6)

(Activities for a Creative Life)
AuvsngLazANd Ay lunTRInwewesindny AudnvuzrestudinNfaUseasn 13
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Ugnilaimundfidvesnisidunaiiioslan nmsadaaduinera gusssuaiesssuuazanudedndqaie
mswaMsihnuduiia miL%'auil,ﬁamiﬁmm%%mimEJmiL%'auirzhuﬁﬁmiiuﬁwuﬂugﬂLLUUM'NG]
The meaning and importance of self-development for students. Desired graduate
attributes and the cultivation of a positive attitude as a global citizen. The encouragement of
volunteerism, morality, ethics and honesty. Teamwork development. Lifelong learning from

student development activities.

083 111  USTAUNITAIUIUIYA 3(3-0-6)

(International Experience)
deuly: TnearuBuseyvesnniznssunsUsesiaaey/ thinweenailddneies

ANudIAeY wagTngUizataveIn1siseuiuuuysaniIsiaensidunswarUssaunisally
FIUTEINA NTIUKRY BAZNISMIBUNITLAENG ﬂﬂﬂizﬁUﬂﬂiﬂﬂuNMﬁ%ﬂ?éjﬂ 01 TUNIIVINT U
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The importance and objectives of integrated learning through travels and international
experiences, including planning and preparation of trips, training for experience at a university,
academic institute or other institutions in a foreign country as suggested by the Faculty of
University. Knowledge and experience of language, culture, tradition and history gained from

the chosen country.



083 112

084 101

084 102

084 103

084 104

naniAsygnInaLNgiunI TR AL 3(3-0-6)

(Sufficiency Economy and Social Development)

ALY MENNTS WnAn AnudAyemanasugianefiss nedifnwlassnsdudesnan
wszsei3iAesfuiasugianeiiios msuszgndlindniasugianeriiosliiinnsaseninialuia
NN

Definitions,  principles, concepts and significance of  sufficiency economy.
Case studies of royally-initiated projects related to sufficiency economy. Application of

sufficiency economy principles to proper awareness in ways of life.

a'lwmﬁaqmmw 3(3-0-6)
(Food for Health)

mmi‘ﬁuimlﬁ'mﬁummﬁmmimmimmiwmﬂ 29AUTENOUD TS qmﬁﬂwmmmmmiﬁ’uqmmw
omnsililddnduiulsa guidensusemusnsiuguniw damilaruinis lsaanlasuinis 99nms
UuLﬁauﬁummiauamamwuazmmﬁm% AnuUaeAdumMuDIMNTLaEN1SANATENRUIIA

Introduction to bodily needs of food; compositions of food; food hysiene and health; diet
imbalanced with diseases; eating habits and health; nutritional problems and diseases; diseases

from contamination of food preservatives and packaging; food safety and consumer protection.

Fawndou uafiwuasnasay 3(3-0-6)
(Environment, Pollution and Energy)

dulszneunazaudiiusesdingg Tusssued @ wansevy wagnmsdanisuafivediagieg
WAL HANTENUINASTIINSINULAZNITINATT

Compositions and relationships of natural elements. Causes, impacts, and management of

various types of pollutants. Energy. Impact and management of energy usage.

AaNNAas naluladansaumeanaznistionns 3(3-0-6)
(Computer, Information Technology and Communication)
UnumMkazANNEIAYTatAeNImes waluladamsauwmenaznisdearstutagiu wuiliulueuian

mmiﬁugm sUsEynAegsaisassA nsinwianuiung ngrneuazasussITiALITes

Roles and significance of computers, information technology, and communication in modern
days. Future trends. Basic knowledge, creative applications, securities, laws, and ethics related to
computer and information.

AtlnAdnSLaZERR luTInUsTaNTUY 3(3-0-6)
(Mathematics and Statistics in Everyday Life)

R SEUUTILINASY AsInine avuuesdu Ussinnvesfoya adfnssaun wuduil penide A
Rule Taydsesu-s1eane

Real number systems. Logic. Probability. Type of data. Descriptive statistics. Index number.
Interest. Income tax. Basic accounting.



084 105

084 106

084 107

084 108

Tanuwsiamalulaguazuinnssu 3(3-0-6)
(World of Technology and Innovation)

USweyn wunfie wavnisaduassawmalulaguasudnnssusneg ludagduuazewian nsiimul 13
Uszgndlduaznsdanis unuimuazsansenuannisvmuinaluladuazuinnssy dedin @sugiauas
S

Philosophy, concepts and innovative technology and various innovation in the present and
future. Development, application and management. Role and effect of developed technology and

innovation on the life, economics and social.

eArans wazsmalulagludszyauandeu 3(3-0-6)
(Science and Technology in ASEAN Community)
Ingneaniuazinaluladsonsimuiuszauondouswaiuassduasdadulududanu wsvgia
AauTausssn Msfnw assaigu Auneden nsieudineimansuazimaluladanuvanioudluguy
ﬂ?iLLaﬂLﬂﬁauﬂaﬂuimaaﬁﬂamEnmamil,azﬁﬂLwﬂiuiamuﬂisﬁﬂﬂuaﬂLsTjau Aanssunisieanseeansisa
uazmsai1sdoUszLanang iouanimansenuvesinemaniuasmaluladisiveysmu
Science and technology for the creative and sustainable development of ASEAN community,
with regards to society, economy, art, culture, education, public health environment. Examining
community education resources for science and technology, and knowledge exchange between
ASEAN scientists and technologists. Public communication activities, and the creation of media

resources to demonstrate the impact of science and technology on the community.

wasuluandeu 3(3-0-6)
(Energy in ASEAN)

AR INE 1 TURAZAWINE BN UsThnnueendsny walulaBn1snaandnu aauniseinay
wldumsldndsnuvesendeuiazvatlan wamasnunyulsulasnasumadoniuandeu Anenn
Tunsrdnndssuluendeu ulevesmundsnuluondou nnglandou nansevusiudwindeuiloninnis
Tonaeanuy

Importance of energy and environment. Types of energy. Energy conversion technology.
Situation and trend of energy use in ASEAN and in the world. Renewable and alternative energy
resources in ASEAN. Potentials of energy production in ASEAN. Energy policies in ASEAN. Global

warming. Environmental impacts due to energy use.

TanuwazasAans 3(3-0-6)
(Earth and Astronomy)
arduninasaudiAyveivinisiaians usseanaalan niswensainiegafiouinen
UTINYNTIALEANANITUNAITIAERS Seuudiesuasnauanivuviosih nMsussendldludinysedniu
History and importance of astronomy, the earth’s atmosphere and meteorological
forecasting. Astrological phenomena and observation, the solar system, constellations and

application of this knowledge in everyday life.



600 101 nwndanquieansdmiuinermaniuszend 3(3-0-6)
(Communicative English for Applied Science)
nseuunaNukazidsuazulanudify nsAANUTNIEYeIEININ NTWEUITIEIU NTE
anvnglimeuuasSufindennu nMadeulse i nsfndedears nisldnudingwlunisadaseu
MTuzti MIENAT¥AIY NSHLELDA8719T NTEBUIEAY
Reading article and writing summary. Interpretation of idioms, Report writing. Writing of
corresponding letter and memorandum. Curriculum vitae writing. Communication. English for job

application. Self introducing. Job interview. Oral presentation. Explanation.

600 102 nw1dIngumaiafmsuImMeIAEnsUsZENd 3(3-0-6)
(Technical English for Applied Science)
nIYA N13#9 N1581U LLazmil,%auﬁm%’umiﬁizqﬂﬁmﬂmﬂﬁﬂ ANSBIUUNAMIULAY F9FANIVNS
Weemansuazmalulad n13e5unensruINMT UNUH NTIMUAEATIY MITEUUNARGBLATUNAIIUNA
13
Speaking, listening, reading and writing for technical applications. Reading of scientific and
technological articles and publications. Explanation of procedure, chart, graph and table. Abstract

and article writing.

600 111 waluladazarauazduindon 3(3-0-6)
(Clean Technology and Environment)

TOINAYBINTNYINTTITUYIALAL BNTNAVOINY WY UNAIVDINANTITUATHANTENUADT IAULAY
dawandoy undwwoandanunazmsiluldlasdundnuazen wmaluladazerawaznisualuldly
RANUNTINDINNT qmammsumﬁmimwm AAINNITULN qmammim\laﬂﬁammz?’iwa LAYYRAMNTIY
Wanafin NMERATIZREYeIARaY NMSERNLUUIIeAIAGDN

Resource limitation and human influences. Sources of pollution and their impacts on society
and environment. Energy resources and their emphasizing clean energy. Clean technology and its
applications in food industries. agrochemical industries, pharmaceutical industries, bleaching, dyeing

and textile industries, plastic industries. Clean synthesis and environmental designs.

600 112 811130 UIADTINUTLINIU 3(3-0-6)
(Food and Life Style)

Usglovivesoniudazussiavilumnalasumans vdnnisuagisnisouessemsily msguivia
omsifesduludinusyatu winnasifildlunsidendedudnanfasiomsliiaudasnds Sofinas
sy¥edeUutouniuenms aaumsalvesdud 213 INEUAZIIMNIINTIRIB WS INegaaialan

Nutritional benefits of each category of food. Principles and procedure of typical food
preservation. Basic food sanitation in daily life. Criteria for selective purchasing of safe food. Hazard
bewareness of contaminants in food. Situation of Thai food commodity and development of Thai

food products for global markets.



600 113 Aauzn15AN59YIN 3(3-0-6)

600 114

600 115

600 116

600 117

(Art of Living)

M3dnseidevdin MsimuIyASNA NLAZINTEIMEIRL UNUIMLAEANLTURAYRURBATOUATILAY
dau N13ARLEIIATIEY MIeansuagnsuanseen n1saiisamgulifudie wseduanalalunisaiis
audnsaluenTn ArunuIeLazANdIAYYe99IIBIUTIA 9558UsTalunsIueRaIMns s
AMUENTUSTE1IN99558UTTNAUN AN 39T IR Tud AL

Life discipline. Personality development and social etiquette. Role and responsibility to
family and society. Analytical thinking. Communication and significance.  Ethics in industry.

Relationship between ethics and social living.

walulagansaumanaznisuszendnauianes 3(3-0-6)
AMIUNITITEAUD NS
(Information Technology and Computer Applications for Food Research)
UspLnnvesdsifurimdnenaansuarimalulad undsansaunannsinemansuazinaluladonms
WAuMIUNAMY BN3AuNIaMEURs nsldlusunsudiiasulunisieszideyanaznisinaus nisld
Tusunsudnsagulunsduaildlunssuiumsudsgoms
Types of scientific and technological publications. Sources of food science and technology
information. Method of article searching. Method of patent searching. Using software for data
analysis and presentation. Using software for calculation in food processing.

walulag¥anniuaunIngin 3(3-0-6)
(Biotechnology and Life Quality)

Usedd Anuluun wasveutvnveanaluladdinan nisuse Emmwﬂiuiamnmw
Lwaﬂﬂiwwmmamm%ﬂ‘i’ﬂumiaﬂiﬂmm Uslaaluddinused1iu VNN LAz AIINADY HANTENUVEA
wialuladdinw qiﬂaLﬂmLumﬂULwﬂIuIaammw

History, scope of biotechnology. Applications of biotechnology for the development of
consumable products for daily life, health and environment. Impact of biotechnology. Businesses
related to biotechnology.

Aediniunswan 3(3-0-6)
(Leadership and Development)

AMUABINITTRILBILazA1zd vinvesudulunmsdufin nmsiunziin anuwandiewes
Fausssudwmsugin nisadeiin nsadiausegdla uyweduius msuidym nmsdedula msvimsaiy
IR mi?iamiLLasmimmqm KATNITINNITAIUATEN

Needs theories and leadership. Skills needed for leaders. Leadership development.
Multicultural leaders. Team building, Motivation. Human relation. Problem solving. Decision Making.

Conflict management. Communication and controls. Stress management.

Wi uuaziwandouiudiin 3(3-0-6)
(Energy and Environment for Life)

ANAR Y veINd LA AIIndounan1sisedin ndsnulsziavveada Jayvinisvualuves
\FomdsUsunnveada Hamanglandeunasnansenuveinmy uafivieduwindeududug PNTeinds
Uszinnleada wasnunafeniulagdu mmgm@mmw?’iun@é’am

Importance of energy and environment for living. Fossil energy. Depletion problem of fossil
fuel. Global warming problem and other pollution impacts on environment from fossil fuels.
Current alternative energy. Environmental quality standards.



600 118

600 119

600 120

600 121

g3nadmIvdInUszaniu 3(3-0-6)
(Business for Everyday Life)

LL‘lJ’JaG]LﬁlEJ’JﬁjUﬂﬁL‘fJurgUizﬂ@Uﬂﬁ N1FINHULAZILATIZNNITAIMNY FEnsdamaaniu Uszneuns
JUKUUBIANTTINT NAgNSN1SANTUGINT 1aNa1IM19gIAa nstiyTidesdu nsdavinsutssana ngvane
ngsia MInaingInssudiannsedngd asserussaldunsuszneugsna

Concept of entrepreneurship. Investment planning and analysis. Establishment of business
enterprises. Business organizational structures. Business strategies. Business documents.

Fundamental accounting. Budgeting. Business laws and regulations. e-commerce marketing. Codes
of business conduct and ethics.

IWHwazanuUasnie 3(3-0-6)
(Electricity and Safety)

mmiﬁal‘dL?’imﬁUIWﬂuﬁymﬁu Inga luidna99s msiRamdsindnielaiuwazisdesiu
wnnsaifiAntuannldih Boufideatumelii ssuumsfunagnssualvaaiu anudFosimangiada
amudaenselunsyhen wasaissyTadeatulnih

Fundamental knowledge of electricity. Electric shock and short circuit. Electric fire and
protection. Study of electrical wiring. Grounding systems and ground leakage current. Knowledge
of work safety inspection. Caution and first aid for electrical accidents.

ANSAAALAZNITLIU 3(3-0-6)
(Marketing and Finance)

mmé’mﬁuéiwdwmmmmﬁ"umiL?iJ’ejﬁﬁWﬂiim ANNLINABNNNNITAANA N1TIVY NITAAIA Nabn
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Relation industrial marketing and finance. Marketing environment. Marketing research.
Marketing mechanism. Customer behavior. Marketing segmentation. Marketing planning. Principles
of industrial business finance. Financial strategic planning. Financial forecasts. Fundraising in short.
Intermediate, and long terms. Finance risk management.

waluladindetisuaznisdedis 3(3-0-6)
(Network Technology and Communication)

unumuazanuddgueualuladinietis lassaiswesszuuiaietis gunsaiflilussuuiaietne
1AsgIUNMsAeasuuLiians wnsgrunisdemsuuulians Sumedidnlunnas szuuileda msldamulu
FinUsedriu Tugeanunssy waslussuvasaume

Role and Importance of network technology. Structure of network system. Devices used in
network system. Wired communication standard. Wireless communication standard. Internet of
things. Embedded system. Applications in daily life, in industry, and in information system.



NUINIVWRNE

511 106

511 107

512 101

512 102

512 103

upaAdadEMIUINIMEIAEATTININ 1 3(3-0-6)
(Calculus for Biological Scientists )

flafdusidy Afmuazauseior MmmoyitusuazmsUszend Usiusuasmsuszand adianism
USWus

Transcendental functions. Limits and continuity. Differentiation and applications. Integrals and

applications. Techniques of integration.

upaAdadmTunIMeAansgInIw 2 3(3-0-6)

(Calculus for Biological Scientists II)

Fwdsduieu : 511 106 uaagaadmSuinIngImansdInm 1
AAULATOUNTNYDITILIUATY BUNTUMAY Taidunanediuds syiustey aunsidseuius
Sequences and series of real numbers. Power series. Functions of several variables. Partial

derivatives. Differential equations.

I negmaly 1 3(3-0-6)
(General Biology 1)
WUNAANI9TINGN duURvesdalidin setdeudTmainemans nsInILULN LaLANNRAINNAIYVD

e 191 wuaiiie 01LAes waryaslent Muguvesinseauluana n1sdnesAusenauseRuad

¥
A A @ o ¢ [ av

Wedauaredyir myduasizrimeunas uasmimelassiuead ﬁuqmam%w%qwé TIWNUINTIEAUUNAA
einen wazngAnssudn]

Concepts in biology. Properties of organisms. Scientific methodology. Classification and
biodiversity. Vira, Bacteria, Archaea and Eukaryota. Cellular level of organization, tissues and
organs. Photosynthesis and cellular respiration. Classical genetics. Macroevolution. Ecology and

animal behavior.

Fanewialy 2 3(3-0-6)
(General Biology II)

fiugemanslutana Wugmansuszansuaziiauinisseiugania Tnssaina wiil waznisduiudues
fiudinen Tnssadrauarnthilvesssuunazeiorzane vednd sasenalnmsyiauresssne sedluudn
sruuilauiy

Molecular genetics. Population genetics and microevolution. Structures, functions and
reproduction of flowering plants. Stuctures and functions of various systems and organs of animals

including regulatory mechanisms. Animal hormones. Immune system.

UftAn1s323memialy 1 1(0-3-0)
(General Biology Laboratory 1)
ndafunow:  *512 101 Fnewialy 1
*gralssuniounula
UftRnsiiaenndesiuidomluseien 512 101 Faneiilu 1

Laboratory work related to the contents in 512 101 General Biology .



512 104

513 101

513 102

513 103

513 104

513 226

UftAn1s323meialy 2 1(0-3-0)
(General Biology Laboratory II)
Indadunow:  *512 102 el 2
*gralssuniounula
UftRnsfiaenndesiuiidomluseien 512 102 Fingniilu 2

Laboratory work related to the contents in 512 102 General Biology II.

wniinaly 1 3(3-0-6)

(General Chemistry 1)
USinauduius TnseadveznenwazauUivessnmun1snass wussedl uia vosds weslaundind
Stoichiometry. Atomic structures and properties of the elements in the periodic table.

Chemical bonding. Gases. Solids. Thermodynamics.

wadinaly 2 3(3-0-6)
(General Chemistry 1)
eduden: 513 101 wdivilu 1
youvmmaraTazany aunalaiinavaunavetleasy il saued wiidundd ey
Liquids and solutions. Chemical equilibrium and ionic equilibrium. Electrochemistry. Chemical

kinetics. Introduction to organic chemistry.

UftAnsiainaly 1 1(0-3-0)

(General Chemistry Laboratory I)

dsAunau: 513 101 il 1 veenadeundeudulitosndn 10 &Uaw
nMsnaaesfidenndosiuienilusiedv 513 101 wilvhly 1

Experiments related to the contents in 513 101 General Chemistry |.

UftiRnsiaiinaly 2 1(0-3-0)
(General Chemistry Laboratory 1)
edudew: 513 102wl 2 wieenaiseundouduliidesnin 10 dUaw
513 103 UjtiRnsiafivhly 1
nMvaaesiigenadesiuionlusiedvn 513 102 wilitily 2
Experiments related to the contents in 513 102 General Chemistry II.
windnaUszend 4(4-0-8)
(Applied Physical Chemistry)
daRunou: 511 102 upaada 2
513 102 wadivild 2
wioslilpuniind aunauadl sawadl adlliifh suunsanoed wiliufiowesnsUssgndlugmanvnssm
Thermodynamics. Chemical equilibrium. Chemical kinetics. Electrochemistry. Colloidal system.

Surface chemistry and industrial applications.



513227  Ufuinrsiediidnauszend 1(0-3-0)
(Applied Physical Chemistry Laboratory)
JwrdeRuneu: 513 104 UfRnsiaiiily 2
513 226 wiERAUsEENG visenaeunTauiulitesndt 10 &
nmnnaesfiaenadestuiionluseiu 513 226 inlilaauszens
Experiments related to the contents in 513 226 Applied Physical Chemistry
513231 A2 1 2(2-0-4)
(Analytical Chemistry 1)
Frdsfuneu: 513 102 wafivily 2
winmstuguvenaiiiasedt nquiufisensauaziua UfAseeendniuidndu U§Rsenainans

o

WetaukarUiseimsiinnneu n1susvenduisenvaiilunisinseiidelsinalaensanasnauay
nsindsuns aunaaliseninalunisainieduiagany
Basic principles in analytical chemistry. Theory of acid-base, oxidation-reduction, complex
formation and precipitation reactions. Applications of the above-outlined reactions in quantitative
analysis by gravimetric and volumetric methods. Interface equilibria in solvent extraction.
513233  UfuRnIsediInsIzid 1 1(0-3-0)
(Analytical Chemistry Laboratory 1)
Frdsfuneu: 513 104 UjiRnsiafivaly 2
513 231 WpiATei 1 viseonassunsennulutesnin 10 dUav
anuAaInAdeUluNTIATIZ NTATEidayaideata wSeailanazinadialun1slinssiidasun
nNInAaeniEIfunITIAszRaIslaedsanaz neukasn1sinusunsiinanadislusieden 513 231 el
ARSI 1
Errors in chemical analysis. Statistical data analysis. Instrumentation and techniques in
quantitative chemical analysis. Experiments on chemical analysis based on gravimetric and
volumetric methods as outlined in 513 231 Analytical Chemistry I.
513255  UfjuRnisaiidunsy 1(0-3-0)
(Organic Chemistry Laboratory)
Andadureu: (1) 513 104 UfoAnmaiaiivialy 2
513 250 LALldun3Y wivnalssunsoniulitesnin 10 dav
wio  (2) 513 104 UftRnsiadivialy 2
513 257 infun3siugu vdsomissundouiilidesndt 10 dami
mimamﬁ'mﬁuwlﬂﬁﬂﬂﬁl,l,aml,azmiﬁﬂﬁu%qwé nsAnwuisevesarsuseneu agdnifn
uarezlsIIAn NMIFLATIERAITDOUNSE

Experiments on separation and purification techniques. Studies of aliphatic and aromatic

compound reactions. Synthesis of organic compounds.



513 257

513 340

513 345

514 107

514 108

\nfiBunidinugu 3(3-0-6)
(Fundamental Organic Chemistry)
pladuron: 513 102 wndivialy 2

Wusziadl lassaauavaudfvesasuseneudunsd nsdauanesinasUiisevemyileidusngg wed
wes anslulawmsy §Ua nsnesiilukaziuulng nsussendmelindansihileanuazdunsisnaninsalny
Tumsigaiussinnvemylenduy
Chemical bonding. Structures and properties of organic compounds. Synthesis and reactions of
various functional groups. Polymers. Carbohydrates. Lipids. Amino acid and peptides. Applications

of ultraviolet and infrared spectroscopy in functional groups identification.

Faadiugiu 3(3-0-6)
(Basic Biochemistry)
JwrdeRuneu: 512 101 FAngwhly 1
513 257 ipilBun3dnugu
Tassane wihfluaziuunueddumestaluiana wihfiuaznalnnisvinnuvesievlssd
WugeansseAuluang
Structure, function and metabolism of biomolecules. Enzyme function and mechanism. Molecular

genetics.

UfuRnsduaditugiu 1(0-3-0)
(Basic Biochemistry Laboratory)
Frdsfuneu: 513 255 UfURANsATBuN3d
513 340 Fuailitugiu vieermissundeniulsitosndt 10 dawi
nsnaaesiiaenadasiuidonluseien 513 300 Fuafifiugiu

Experiments related to the contents in 513 340 Basic Biochemistry.

Aandugu 4(4-0-8)
(Fundamental Physics)
Gouly:  dwiuin@nwiaueinermaniililvawiviland

namanivesingunie msdunazadu rdudes weslulauniind namanivesveslua umanli

<

Tnihnszua Bidnnseiindioswiu Vimuaans Aandeal

Mechanics of rigid bodies. Vibrations and waves. Sound waves. Thermodynamics. Fluid

mechanics. Electromagnetism. Electricity. Introduction to electronics. Optics. Modern physics.

UftAnsHEndRugu 1(0-3-0)

(Fundamental Physics Laboratory)

Frdsfuneu: 514 107 HAndfugiu vdorassundonfulsiosndt 10 dawi

Goule:  dwiSuin@nwangingmansillsaniniand
nsnpaesiidenndasiuitienilusein 514 107 Handugu

Experiments related to the contents in 514 107 Fundamental Physics



518 201

518 202

613 201

613 202

613 300

9atiingialy 3(3-0-6)

(General Microbiology)

MIN32A1Y FgIINE waznisiiiudwesuaiitss hiawazs weallavasaidenaznisiiuine

o o

aun3e wwanudadesiuisiulassaduasvinflvessad wunuedty Wugrmanivesqdunid n1s
novauevedTEUUNiAuiY Useleviuayinwuoiunsd

Distribution, morphology and multiplication of bacteria, virus and fungi. Aseptic technique and
microbial preservation. Basic knownledge of structure and function of cells. Metabolismn. Microbial

genetics. Response of immune system. Beneficial and harmful effects of microorganisms.

UiAn159aTnevialy 1(0-3-0)
(General Microbiology Laboratory)
Jdaution:  *518 201 gataineg iy
*13eunTouiuld
nsnaaesiidonadestuiovilusneiv 518 201 9advAneialy

Experiments related to the contents in 518 201 General Microbiology.

reufineiedudmiunumaluladdanm 3(2-2-5)
(Introduction to Computers for Biotechnology)

anufifesiuistuaouiuned maliansTusunsunoufiunes meussondlilusunsudisagudi
Fudulunumeluladdinmn

Introduction to computers. Computer programming techniques. The applications of necessary

computer programs in biotechnology.

aanausutinAneunalulagdanin 3(2-2-5)
(Statistics for Biotechnology Students)

ANuU19gdy Asuanuasautiazidunuunigg 35n15idendiedne nsUseuin nsnadeu
AULAFIY N15ONNDYREINIBRAZANFUNUS N15IATILUAURYTUTIULEZNITINMHUNITNAADS N5LE
Wsunsududagy dmiumsinsziaunisiunaluladdanm

Probability. Probability distributions. Sampling methods. Estimation. Hypothesis testing.
Simple regression and correlation. Analysis of variance and experimental design. Utilization of

computer programs for biotechnology analysis.

walulagansaumnaaiuingdansdanin 1(1-0-2)
(Information Technology in Bioscience)
Feulw: Tnsanuugeuvesnaivimaluladdanim
Ussinnuazunasteyarnaquesdadifinrinisinenmans dsdfiuiuuuigundl yasgiasndogil n1s
AuRARLinivenmans msﬁ’wﬁayjauammﬁaéhusms]ﬁLﬁ'mﬁi’fmﬁu%mmam% wialulad¥inw
wazdrnssumanilaenisliddedsiiund densdnwviemaluladdmiunmsiudu
Various types and sources of scientific publications. Primary, secondary, and tertiary
publications. Research for scientific publications. Research for information and research studies in

sciences, biotechnology, and engineering utilizing printed media, study aids or technologies.



613 301

613 302

613 303

613 311

Tassad1uazn1sinauvaLwas 3(3-0-6)
(Cell Structures and Functions)
dsAunau: 512 102 FAnevhly 2
513 340 Faailitugiu

wadaftugnilumsdnwilasiaieaznmsihnurensad lnssadauaswihiiveseesunuadangg ms
Usznaudwestiluana nsiasaiulnveseaduagnisuuaas msindouiivensad lnsewenyad N
doansuaznsdsdyaaszniaead siugmanisziuluianavesyansilen szuunsdriuans lwadues
szuunfiduiu waduzide msuAveawad nMsmeveawadinislusunsuliugn

Basic techniques for studying structures and functions of cells. Structures and functions of
orcanelles. Assembly of biological macromolecules. Cell growth and division. Cell motility.
Cytoskeleton. Cell communication and signaling. Molecular genetics of eukaryotes. Transport

systems. Immune cells. Cancer cells. Cell aging. Programmed cell death.

msneidaiasdontanalulagdanw 2(2-0-4)
(Instrumental Analysis in Biotechnology)
IaRunau: 513 231 1AfATIe9 1

wdnnns Ledesileuarnisusegndisiisginuuingg ilflumeluladinm Usznoudeimaianies
WalnsalnU danshlawaniflauasBunsusaaninslnlawed vigeslswasuazviealvsiuns daundes
wnniuAnLslgluud wuaanlvsues wadanidlasininns il uiawazaaialasulnns il wallavedian
Tnslis@a natanslulasalall ndeganssaluasndeIganssABaANToNLUUAN 9

Principles, equipment, and applications of various analytical techniques in biotechnology
including spectroscopy techniques, ultraviolet visible and infrared spectrophotometry, fluorometry
and phosphorimetry, nuclear magnetic resonance, mass spectrometry, chromatography
techniques, gas and liquid chromatography, electrophoretic techniques, microscopic techniques,

lisht microscopes and electron microscopes.

UftiRnsnisiiesidleiniasiionanaluladdanm 1(0-3-0)
(Instrumental Analysis in Biotechnology Laboratory)
Idedunow: 513 233 UfUANSATATIEN 1
*613 302 N3 IATIERTIEESassiemanaluladTanm
*gaseunsouiule
msnnaesTigenadesiuiionilusieiv 613 302 mslnszigesesdiomanaluladinm

Experiments related to the contents of 613302 Instrumental Analysis in Biotechnology.

UuRnistanzuiieniamalulagyinim 1 2(2-0-4)
(Unit Operations in Biotechnology 1)
Fndefuneu: 621 211 Mg unsUfoRnaameeg
NITUIUNITANAAVDIANTILVDIANT NAPFNARSVBIVBILNA NITELNANUTOULALUIA N1TANVLIA NF
Het N5vinAnuLdu nsvinlua
Balanced processes of material states. Fluid mechanics. Heat and mass transfer. Size

reduction. Mixing. Refrigeration. Drying.



613312  msRnUfUAnisaniznitenanalulagdanw 1 1(0-3-0)
(Unit Operations in Biotechnology Laboratory 1)
Idedunew 1 *613 311 YjUamsiamenhenianalulagdinim 1
*orasaunsaudule
nsnpaesiiduiusiuieniin 613 311 Uftinsewgmbemanalilafanm 1
finms@nuuananudl
Experiments related to the contents of 613 311 Unit Operations in Biotechnology |.

Field trips required.

613313  UfuAnsawzriteniamalulagyinam 2 2(2-0-4)
(Unit Operations in Biotechnology II)
Idedutew: 613 311 YfUAmsiamemhenanalulagiinim 1
NINTBY NTTENY NIANAENDY N15HgBLlAd msthumides msavane msanudn Msuwansuarns
ANTLANT nsndukagnsatnans

Filtration. Evaporation. Sedimentation. Fluidization. Centrifugation. Solution. Crystallization.

Exchange and absorption. Distillation and extraction.

613314  msAnUjUANTRNIzRUEnIanalulagtinw 2 1(0-3-0)
(Unit Operations in Biotechnology Laboratory II)
Idedutew: 613 312 nsHnuUanisenignienamalulagdinm 1
*613 313 UfuRnsiamgnidienianalulagdinin 2
*prasaunseuiule
nsnpaesiiduiusuiionin 613 313 Uftinsawgmbemanalladfanm 2
finms@nuuenaniudl
Experiments related to the contents of 613 313 Unit Operations in Biotechnology II.
Field trips required.

613315  3AINTTUANYININ 3(3-0-6)
(Biochemical Engineering)
Jdafunion: 518 201 9aTVinewhly
*621 211 miﬁwmmﬁugmmwﬁﬁﬁmiLawwwu'w

*grassunsauiula

JauAransvataulrluazn1sasyregdunid nsldduamnuwaznisadimdndmaveqdunsd

Usznnvasiaunsaldinim msvilvivasae ssuuntsudnuuusingeg nslieinisuaznsniu gunsaiuas

s
<

sruuAIUAN Mskendadaueinlaannsdnuasnsviliusans
Enzyme kinetics and microbial growth. Substrate consumption and product formation of
microbes. Bioreactor types. Sterilization. Various fermentation systems. Aeration and agitation.

Instrument and control system. Separation and purification of fermented products.



613 316

613 321

613 322

613 331

UUANTIAINTINATTININ 1(0-3-0)
(Biochemical Engineering Laboratory)
Jndeunion: 518 202 UfRNIgaTaing iy
*613 315 IFINTIUANTINN
*gaseunsauiule
msnnaesiduiusfuonluiu 613 315 dmnssuaianan
fins@nwuenanud

Experiments related to the contents of 613 315 Biochemical Engineering. Field trips required.

wAlulagAaLsadInIw 2(2-0-4)
(Biocatalyst Technology)
Jondefurew: 513 340 Tuadiugu

saumandlouleiszond mandedussiannlussfugnaminisy viauasauaiifvoswiausedanng
Tdlugnannssy nsnseissiininuasiead lulawuwes nsvinwesianss@inmludniasaiudunid
nsUszgnAldiusainnlugnavnsusingeg

Applied enzyme kinetics. Biocatalyst production in industrial scale. Types and properties of
biocatalysts used in industry. Biocatalyst and cell immobilization. Biosensors. Performance of

biocatalysts in organic solvents. Application of biocatalysts in various industries.

UfuRnsmalulagausedaniw 1(0-3-0)
(Biocatalyst Technology Laboratory)

¥

Jdedunew: 513 345 UJURNSHIATINUIU
*613 321 WAlUlagFLswIn
*graseunsaunule
msnnaesiduiusuonluin 613 321 weluladfasedanm

Experiments related to the contents of 613 321 Biocatalyst Technology.

weluladwaduazidodoiiy 2(2-0-4)
(Plant Cell and Tissue Technology)
Jdaduion: 512 102 Tmehly 2
aaﬁﬂszﬂauﬁugmmaamswazl,?ﬁumlfuaél,l,amﬁal,?jaﬁ% wEnuaEIsMsMNziAsuvaduasiderdefialy

s aa

VaBANAADY NIVEIBRUTHUT N YIMen1TnIzidesiletis nMsuanuazn1sAadenatgiugiyni

3
< o

AANTATiRDINT MaUFuugmeRusieTmeiugimn sy wandusineaduandedodiy mafuine
L%aﬁuqﬂiimﬁﬁiuwaammaaaq

Basic components of plant cell and tissue culture. Principles and methods in in vitro plant cell
and tissue culture. Commercial plant propagation by tissue culture. Production and selection of
plant cultivars with desired properties. Strain improvement by genetic engineering. Products from

plant cells and tissues. In vitro germplasm preservation.



613332  Ujianiameluledienduasilofoniv 1(0-3-0)
(Plant Cell and Tissue Technology Laboratory)
Spedurou:  *613 331 weluladwaduaziiioideii
*gralssuniounula
mMsnaaeitimuduiusiuienluin 613 331 weluladwaduaziioid ofl
finsfnwivenaniud
Experiments related to the contents of 613 331 Plant Cell and Tissue Technology.
Field trips required.
613 333 waluladigasdn 2(2-0-4)
(Animal Cell Technology)

AuTaRuneu: 512 102 ¥7e1vald 2

aNNIsHUgIUNITINIAsLTandnd Useneumegunsaiinsesilonarnisnedsluiesyuinig 35ms

MlSTenarinalinuaoniia 9IMN5A899a8 TIINYMALENINLINFBUVDITANNILLALY N1THASTAE

Ugugluaznisasiuwadlal mealiafiugiunisdnwieadimizidss nsfusnvigadlad nsviilaauils

nsenuAuAuawadlal nsdesiu nsnmaduuasidadsludeou Tuwadlal msussendldivadd

lunsnsivaeuanudufivsoivad

Basic principles of animal cell culture involving equipment; and layout of the laboratory.

Sterilization and aseptic technique. Culture media. Biology and environment of cultured cells.

Preparation of primary cell culture and establishment of cell line. Basic techniques in cell culture

study. Maintenance of cell line. Cloning technique. Quality control of cell line.

detection and contamination removal in cell line. Application of animal cells for cytotoxicity

assay.
613 334 UuRnsmalulagwadsnd 1(0-3-0)
(Animal Cell Technology Laboratory )
AdsAunou : 613 333 aluladwaadn?
*gratseuniouiule
manaaesiduiusiuEonlin 613 333 weluladiwaddn’

Experiments related to the contents of 613 333 Animal Cell Technology.



613 341

613 342

613 351

wugAansszaulaanauszend 3(3-0-6)
(Applied Molecular Genetics)

¥

Jdefutew : 513 340 FuAlNugY
518 201 ga¥Avely
Tnssadaveafidue nMsdiassdiivesiidue nsUiuugmazn1sinAidue n1sgeuuTuRdwe N3
AIUANNITHARIBANYBIEY NTEUIUNNSHBNae LS nanalinuasnsudlurey msaieneaasiugnssulay
Fsudnesiudu aougindu uaznsuddndu Iaeudiuduvesiidule fugmansveauuameslonia
wannsuazinadalunislaaudu toulesidlélunislaaudu ssuuwmezlunislaauduuagisadiiitou

wmatialunisadrelaauvesBunaznisdnldenduiignlanau n1sdanisnisuansesnvesdulu

a A

TUsA13les nsuanlusiuanduingnlaau n1snenatgnusianIzikasIdinssulusiy NSELAIZUNTA

Y 9

irddnlagdsvaail nsmawuihndlelnd msleuslawduveinsaiinddn Ujsegnignediueisa (Wd
91%) Taasaumna nstihiugeansseduluanaluvssgndlilufivuazdniffauasiugnssy Gudita
Aanulasnsislusumalulagnisdnsiotu

DNA structure. DNA replication. DNA modification and restriction. DNA repair. Control of gene
expression. Mutagenesis. Plasmids and transposons. Gene transfer via transformation, conjugation,
and transduction. DNA recombination. Genetics of bacteriophage. Principles and techniques for
gene cloning. Enzymes used in gene cloning. Cloning vectors and host systems. Techniques in
constructing and selecting cloned genes. Manipulation of gene expression in prokaryotes.
Heterologous protein production.Site-directed mutagenesis and protein engineering. Chemical
synthesis of nucleic acids. Nucleotide sequencing. Nucleic acid hybridization. Polymerase Chain

Reaction (PCR). Bioinformatics. Applications of molecular genetics in transgenic plants and animals.

Gene therapy. Safety in recombinant DNA technology.

UuRnswugaansseauluanalszand 1(0-3-0)
(Applied Molecular Genetics Laboratory)

ITadunou : 513 345 UftRnsduaiiiug
518 202 UfiAn1s9aTaineialy
*613 341 Wugeanssyauluanayssend
*p1aLseunseauiule

nmsneaesduiusiuilonlin 613 341 Wugaansseauluanauseend

Experiments related to the contents of 613 341 Applied Molecular Genetics.

nmawssaiuazdade 3(3-0-6)
(Water and Wastewater Treatment)
Jdafunion: 518 201 9aTYAnevhly
nénnaedsatdioldlulsanugeamnssy nssuiitidauaznisinnisiideanlsnugaamnss
wialulagnisuninveadsniee
Principles of water treatment for industrial use. Treatment and management of industrial

wastewater. Various types of waste treatment technology.



613 352

613 353

613 361

UftRnsmawssutuastiindude 1(0-3-0)
(Water and Wastewater Treatment Laboratory)
Spedurou:  *613 351 mswdeuthuazivntde
*gralssuniounula
manaaesiiduiusiuidomluden 613 351 mawseuuaztidmide
finsfnwiuenaniud
Experiments related to the contents of 613 351 Water and Wastewater Treatment.

Field trips required.

NYINGFIUINGON 2(2-0-4)
(Environmental Toxicology)
nann1sveINEIne1laealy JyuinaruanssnuaIniuineg1dwina sy natnA1u
Jufivwesansiivluduindon nansznuveasiivnoszuuredsiniy AuaulRvesesiy uaznsniuny
3 a
AU UNEYDIENT
General principles of toxicology. Problems and impacts of environmental toxicology. Toxicity
mechanisms of toxic substances in the environment. Effects of toxins to human body system.

Properties of toxic substances and toxicity control.

walulag¥annlugaannssuinens 3(3-0-6)
(Biotechnology in Agro-Industry)
Jndsfution: 518 201 9aT7AMeThly
*613 313 YfuRnsiamiznmienianalulagydinim 2
*p1aLseunsouiule
gamnssuiiiadesiundndariomsuiemsusudsiiAnainnszurunsningegduniduay

LY

walwlad?anm nszuiumnanwasuUssUNEndaeiemsiare I mMsEsuINTINE TusAuwadifen Tt
91N9dun3S fu Innfiu nsadunie nsmexiilu msUsusazanslyinausaiusegndldluems wdndwsi
Mnusara sty thifusarluiu waswdnfasiaesldaingaavnssuimand fnisaufng
Industries involving food products and additives produced from microbial fermentation and
biotechnological processes. Production and processing of food products and food supplements
from biomass, single cell proteins, microbial fats, gums, vitamins, organic acids, amino acids, food

additives and flavor enhancing agents added in food, diary products and traditional fermented

foods, oils and fats, and by-products obtained from these industries. Field trips included.



613 362

613 363

613 364

weluladveuniashunoanaged 2(2-0-4)
(Alcoholic Beverage Technology)

Jdedunew:  *513 340 PALNUgIU

518 201 9a¥ingnviald
*P1SguUNsauiule

¢ o a

Ignsifeafuueanesed Ussianveaaisiuueanased Tgiu wmalulad nszuIuMIHERLAL
in3esileflindnindesiuiiiueanssed Jaduuazinadalunisudnuazn1smuquamnIn gnaInnssy
Lﬂéaﬂ?{mﬁﬁuaaﬂaaaé ﬂ{]ﬁ/iﬂJ’WEJﬂ’J‘UQMLLa%ﬂ’ﬁ(ﬂa’WWU’eNLﬂ%@ﬂﬁmmaﬂ@‘ﬁ@é

Science of alcohol. Alcohol beverage types, raw materials, technology, production
processes and instruments used for alcoholic beverage production.  Factors and techniques in
production and quality control. Alcoholic beverage industry. Regulatory laws and marketing for

alcoholic beverages.

Uuinismaluladvaaniashunaanagean 1(0-3-0)
(Alcoholic Beverage Technology Laboratory)
IdsAuneu:  *613 362 wialuladusunisshuueanoged

*gaseunsouiule
nisnaasi duRusiuideniluian 613 362 maluladveinieiuneanased
fins@nwuenanudi
Experiments related to the contents of 613 362 Alcoholic Beverage Technology.

Field trips required.

WALUTINTN 2(2-0-4)
(Bio-Energy)
Jndedudew:  *513 340 Fuadiiugiu
518 201 AT VingWld
*gralssunsaunula
wErunn Wewmdarauazuiatemas ndsuiaig ueanosediemas uialseed lule
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fwa whatinw ndarulelasiou nihuasdomaadunis Tngiu infesdng manBauaskanssnutes
MINARNASUTINNUEENAR T Naeeld N1TIEUELAZTIETUANAMINTIAIUNSN U

Bio-energy, liquid and gaseous fuels, biomass energy, fuel alcohols, gasohol, biodiesel, biogas,
hydrogen energy, microbial electricity and fuels. Raw materials, machines, production and
impacts of production of bio-energy and their byproducts. Energy presentations and progress

reports.



613 365

613 366

613 367

613 371

NARNUINTTIUYIRIINNY 3(3-0-6)
(Natural Products from Plants)
Jdafunow: 513 257 \pilBun3dnugu

a =

anafiosiuAiiuansyiegiianiiy arsuszneuiilude sianlouess unuiu Sanaoss way
weftuosd arsiueyyadass Mandnasyiugiluiiv nisadn msiliuiand memsemnlassaiauas
A9 UANURITITINNYRIEIHEN A UeIsTTUYIRIINHY n1sdwnUszendldlunmsunnduazlasuinis
wouisenieganenuideiitnaulalunsasielutiag i

Basic knowledge of secondary metabolites from plants: phenolic compounds, flavonoids,
tannins, alkaloids and terpenoids. Antioxidant. Production of secondary metabolites from plants.
Extraction, purification, structural characterization and biological property assay of natural products

from plants. Application in medicine and nutrition. Examples of interesting related research works

in recent publications.

UHURANITHENNUITTTUBIRIINNY 1(0-3-0)
(Natural Products from Plants Laboratory)
Av1UsAUneU: *613 365 NANNINEITNYIRINNY
*919L38UnIaunule
mMsnaapsitmduTLSAUen LI 613 365 nAnAasissIUTRTINTY

Experiments related to the contents of 613 365 Natural Products from Plants.

WAlLTAETININENBNISHANDINISHINTU 2(2-0-4)

(Biotechnology for Functional Foods Production)

nann1siugIuemsiandulaenily malulag@ininlunisuaneisitendu laud nsluledn
w3luledin Fululedn ansiueuyadasy waviduleeims
General principles of functional foods. Biotechnology for functional foods production, i.e.,

probiotics, prebiotics, synbiotics, antioxidants, and dietary fibers.

N153ANTTBIANTHAZNITHER TUAAEINNTTY 3(3-0-6)
(Management of Organization and Production in Industry)
deula: IneANUBUEBNYDINIAITINALLLAEYININ

M33InN1599ANTHAZISUAAINNTT MENNITTNNTNUGAAMNTTUUUUINEANERS AT
rzzfﬁ’] wqwﬁgﬂﬁ] miﬁwmlﬂumju Sunseuaranutaonfelunisinn dwindouuazuafivlulsnuy
N3EUIMNMIHARLATNTNITIlI I MIVHUHULAEAIUALNIKAN NMTIlATIgTIsay Msdndulaifaiy
mswdn Jmuaznsudludmiuiamiha npnneuazseideumuaunsndaiidify anuiuiinveu
wazassIINvRtinmAlulaganavingsy

finsAnwiuenanudi

Organization and industrial plant management. Scientific principles of industrial
management. Leadership. Motivation theory. Team working. Hazards and safety in working.
Environment and pollution in plants. Manufacturing processes and plant layout settings.
Production planning and control. Network analysis. Decision making for production. Problems and
solutions for supervisors. Important laws and regulations for manufacturing control. Responsibilities
and ethics of industrial technologists.

Field trips required.



613 381

613 391

613 411

uluwmaluladifesdu 2(2-0-4)
(Introduction to Nanotechnology)

Waunsvesnalulagluszavnluaing veulun n1sysanisuazuselevivesulumalulad
w3nsdlofldluwlunalulad wilunalulad Mhwrldluavse uilululemelulad wilued wiluidnd
wazuludiaanseiind suanvesulumaluladluussmeasineg lanwarluussmalng

finsfnwuenaniud

Development of nanoscale technology. Scope, integration, and benefits of
nanotechnology. Equipment used in nanotechnology. Nanotechnology in various fields,including
Nanobiotechnology, nanochemistry, nanophysics, and nanoelectronics. Future of nanotechnology
in the world and in Thailand.

Field trips required.

nsHnUnIamalulagdanin 1(litfoandn 160 Fala)
(Biotechnology Training)
Geule: TngAnuBurauYInIAITIALULaBTIN W
e Tanadu S wie U

AnutRnululssugravnssvdeandudildsuanuiiureuanaeivinaluladdinm 19y
natlidtieosndn 160 $alus dnsiauesenuseniadvmalladdanm
Practicum training in industrial factories or institutes approved by the Biotechnology Department.
Not less than 160 hours of practicum training. Written reports submitted to the Department of

Biotechnology.

walulagnimdn 2(2-0-4)

(Fermentation Technology)

Jdafution: 518 201 9aTvAneThly

30 621 202 WIAERSHINNAMIUIAINTTUNTZUIUMITINN 2
Uszinnuidunuasiiauinsvesgnamnssunismin 9adiveiuazgaavnssunisndn ns

Anidonqauniduaringiuilidmiunswdongnsemsuiqdunidlugnamnssuniswsin suuukazns
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T uvesdansin gunsainaziaiesiiolunismununisntn mafiuiferdndasianniswiin saumansves
N3N miﬁﬂﬁﬁaaﬂl,%aﬁﬁw%'é M3AINIALAZNITNIUTZNINAITNIN

History and evolution of fermentation industry. Microbiology and fermentation industry.
Selection of microbes and raw materials used for microbial media preparation in fermentation
industry. Types and applications of bioreactors. Equipment and tools in fermentation control.
Recovery of fermentation products. Kinetics of fermentation. Sterilization, aeration, and agitation

during fermentation.



613 412

613 413

613 414

UfuRnismalulagnisudn 1(0-3-0)

(Fermentation Technology Laboratory)

Jdadution: (1) 518 202 UfTAN59aTimevily
*613 411 wialulagn1smn
*prasaunsaudule
%30 (2) 621 203 UHURANITINIMIERSTININEMSUIAINTIUNTZUIUNTT
I

*613 411 wAlulagnsniin
*gralssunsaunula
msnaaesiduiusuonluiv 613 411 waluladnsusin
fins@nwuenaaud
Experiments related to the contents of 613 411 Fermentation Technology.

Field trips required.

N199aNKUUNIMALLLABTIN N 2(1-3-2)
(Biotechnology Design)
IIRUNRY 1 *613 315 FAINTTULALTININ
*613 313 YUAmsianenhenianalulagyinim 2
*gnaiseunseniule
ﬂ’TWi’]iJ‘ZJ’eNﬂWSE]’EJﬂLLUUﬂi%U’JUﬂ’l‘ﬂUQMﬁ’MﬂiiN‘TJ’JLﬂﬁ mwamwuﬂﬁmaﬂ%amw ASLaeNuLaY
NSANUINTWINVRIQUNTAILENETT NSIMTEURINTEUIUNTT NMsTavhaunaulawasnasy Msldlsunsy
ADUNIADITNABINTEUIUNT NFUTLUTIANTNIY MIVATIAAUATYFAENT
Overview of process design in biochemical industry. Bioreactor design. Selection and size
calculation of downstream unit instruments. Process flow chart preparation. Mass and energy
balance preparation. Application of computer programs in process simulation. Plant cost

estimation. Economic analysis.

AszuIuNIsBawHLd AT 2(2-0-4)
(Synthetic Membrane Processes)

UsgTRanudunnlagsinveinszuiunisidourudunsie n1sinduunaiavondouruuas
nsrvruMadowiuduasizvnnuussdudunaznalnnisaemuie vinvesanildlunisudnidousiu
duaseai nssiSmsudmBewsiu nsdawasifivinwudeusiu msidenviauardaszuuvedlugaideusiy
Fuaseh ndnnssniunuenssuiumadeuiuduaszinng lulasilamstu Sansflamstu eealy
Farundu uluflawsdu lnevlada Siaalaslneylada mesiesdu uasibeuluvouvas naenaunis
Uszgndldnszurumabouiudanseidinarimadiumaluladdinm msvrintdnds gramnssnad
QAANNNTIUOINNS wazdue

Overview of synthetic membrane process background. Classification of membranes and
membrane processes based on driving force and mass transfer mechanism. Types of materials
used for membrane production. Methods of membrane production. Cleaning and storage of
membrane. Selection and organization of systhetic membrane modules. Operating principles of
membrane processes including microfiltration, ultrafiltration, reverse osmosis, nanofiltration,
dialysis, electrodialysis, pervaporation, and liquid membranes. Applications of membrane

technology in biotechnology, wastewater treatment, chemical and food industries, and other.



613 415

613 421

613 422

613 423

UftRnsnszurunisiauiudansizi 1(0-3-0)
(Membrane Process Laboratory)
A 1UIAUNDYU *613 414 N3TUIUNTHOUHLENATIEN
*919L3gunsaunula
msnnaesTiduusiuemluin 613 414 nszuruMsiounudunsz

Experiments related to the contents of 613 414 Membrane Processes.

waluladuduaziang 2(2-0-4)
(Starch and Sugar Technology)
Jendefurew s *513 340 Tuaditugu
*gnaseunsouiule

Tassaduuarauauifithaialuanaifien dinialodlnueanilsd wedusamlsduasuteiid
Anuddglugnamnssy MgAukanITNITNIHEN nszvrumaasuuiauasiinialasiimaaduag s
Fanm nmslivssloviutiuasdhnalugramnasusigg

Structures and properties of monosaccharides, oligosaccharides, polysaccharides and
starch that are important in industries. Raw materials and production processes. Chemical and
biological conversion processes of starch and sugar. Applications of starch and sugar in various

industries.

Uftansmaluladudauaziina 1(0-3-0)
(Starch and Sugar Technology Laboratory)
Jndedudeu:  *513 345 UiTRMsTuadiiugn
*613 421 waluladuiluazima
*gralssuniounula
manaaesiiduiusiuidonilusein 613 421 weluladutiuazihnia
finsfnwiuenaniud
Experiments related to the contents of 613 421 Starch and Sugar Technology.
Field trips required.

Fluanalun1susuuenugng 3(3-0-6)
(Molecular Biology in Crop Improvement)
nsAnwilassaiavesansiugnssuludieie vesiy duedea raslsnatad wazlulanounse

nsAnwesRUsznavvesduluiiv nsmuaunswanseenvesduludiundva Aaslsnataduazlulanoun

Ju FuNPPUAUL MDD LUULAZ LIINARUAISY NAUAAINLINGBN NSANYITUAILVRIALOULDTILANTU
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$1iu waranswugnIsuiiaansoiedeudld nsldiedosmunefidue erfloviueadl Loleviusaiinazensied
A
Tunsusuuseiugiiy wasmslanwiugaredulunisuidynmianisinuns

Study of genetic material structures in various parts of plants such as nucleus,
chloroplast, and mitochondria. Study of plant gene components. Control of gene expression in
nucleus, chloroplast and mitochondria. Genes responsive to hormones and environmental
stresses.  Study in tandemly repeated (satellite) DNA and plant transposable elements. Use of

DNA markers such as RFLP, AFLP and RAPD in crop improvement and application of transgenic

plants in solving agricultural problems.



613 431

613 451

613 453

613 454

Saanssuiaide 2(2-0-4)
(Tissue Engineering)
ndnmsimnssuieide Jagianim maduasied n1stuguinssin manssaevantiveslase
Srememenm waduaralinvenad Msmziasuead nsnsandeumdufiviowad wasaruduiiv
soasiiugnITIestan nisnsdevaLtRvetadinanuasmaimiivessadivaniu
Principles of tissue engineering, biomaterials, synthesis and modeling of scaffolds. Testing
physical properties of scaffolds. Cells and cell types. Cell corporation. Cytotoxicity and
genotoxicity assay of scaffolds. Assay of properties of cell cultivation differentiated cells and their

functions.

nMsaanIswazn1sltuseleviannvsude 3(3-0-6)

(Waste Management and Utilization)

Jdsdudeu : (1) 518 201 aTaAmewhly

%39 (2) 621 202 WEPIFNAASTININAMSUIAINTIUNTZUIUNITTININ 2
dnuarverendsuazveuvdslinninunInssunargnamnssy ssuumsUasunarliuselov

MnTasmesdemanilanssiimedieuazmaad melulafavein ngvanedandon
Characteristics of wastes and by-products from agriculture and industry. Conversion

systems and utilization of waste materials by biological and chemical processes. Clean

Technology. Environmental Law.

n1sAUANLYanalsAluNYAI8TI5 3(3-0-6)
(Biological Control of Plant Pathogens)
Jdafunion: 518 201 9aTYAnevhly

nsUszgnildaaunisuiindlussuunismunuidolsaiiy

History, development and factors related to biological control of plant pathogens. The
production of certain antibiotic substances produced by antagonistic microorganisms and their
mode of actions. Formulations of biocontrol products from some antagonistic microorganisms.
Methods of manipulation of antagonistic microorganisms. Application of antagonistic

microorganisms in biocontrol systems.

UftRnsnmanauauidenalsaluiiudeda3s 1(0-3-0)
(Biological Control of Plant Pathogens Laboratory)
Jdadution : 518 202 UfRnsgatainewily
*613 453 M3AUANLIANYAIETYID
*graspunsouiule
nsnaaesiiduiusiuidenlumeion 613453 nismueslsnfinlnedis
finsAnuuenaniud
Experiments related to the contents of 613435 Biological Control of Plant Pathogens.
Field trips required.



613 461

613 462

613 471

613 482

wmaluladAuaznauss 2(2-0-4)
(Color and Flavor Technology)
Jendefurew: 513 257 infiBuriiugiu
vanmsuariBnslumsnanansduaznausa undwesingivuaznisihansliduagnausalylily
PAAINNTIUA)
Principles and methods of production of coloration and flavor. Raw material sources and

applications of colorants and flavor enhancing compounds in various industries.

UftRnsmaluladduaznausa 1(0-3-0)
(Color and Flavor Technology Laboratory)
ndadunow : %613 461 welulafduavnausa
*gralssuniounula
msnaaesiiduiusiuidomludn 613 461 wmaluladduaznausa
finsfnwiuenaniud
Experiments related to the contents of 613 461 Color and Flavor Technology.

Field trips required.

FTUUNNIAIUANLAUIERUAMAINNMALUTaBT I W 3(3-0-6)
(Quality Control and Assurance Systems in Biotechnology)

wanSasimamaluladiainm defmumnnsgiu sudevufoRuazuumnaildmununszuauns
AT sruunIUIIIIanIsAaa M esande guiAvialssnu wasgulfoRon waealed nsin
Msudnfia (F1duR) Wiknsun1slaseidunsonazynings (10vLo8d#) uazeynsun1sinnisg
wnsgruana (lateale) n1siarsanauameandud N151INI5AUANAMAIN (AT) waznisUseiu
AN (AILD) mi‘i’fl,id]um%;mﬁaiumqummamﬁmLLazﬂmmwmﬁmﬁm% waENTUNAUDINIUY
Biotechnology products, standard rules, regulations and guidelines for control of manufacturing
process of bio-products. Quality management systems including factory sanitation, Sanitation
Standard Operating Procedures, Good Manufacturing Practices (GMPs), Hazard Analysis and Critical
Control Point (HACCP) program and International Standard Organization (ISO) series. Product
quality consideration. Applications of Quality Control (QC) and Quality Assurance (QA) used as

tools to control manufacturing and quality of products, and report presentation.

5581UTTUEMSUNTSUSENOUABITNIMALUTaBT W 1(1-0-2)
(Ethics for Professional Biotechnology)

AMNNUIYLAE ANNEIAYUDIATTUIUITAU 355810 TUdMSUENINemans wazinalulad
25591055 M5 UNSUTENRUITITMNALULAETIN TN ANUFURUSYDIRTIHIUTTUAUNIAITITIN L UE AL
Uaqdu

The meaning and importance of ethics. Ethics for scientists and technologists. Ethics for

professional biotechnology. Relationship of ethics and living in the present society.



613 483

613 491

613 492

613 493

Fosraanizmanaluladdanim 1 3(3-0-6)
(Selected Topics in Biotechnology 1)
tenuraulalutagiuluiumalulagdinin

Interesting current topics in Biotechnology

dunun 1(0-3-0)
(Seminar)

nsdLaueUNANNEITUNg Ul waziiteuidenieniumalulagdinin nIewiteiieaiu
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NI NTUNANIV
Preparation on theory and research topics in the area of biotechnology or topics related

to student’ research.

Tassuddedmsudnanenalulagdanim 1 1(0-3-0)
(Research Project for Biotechnology Students 1)
douly . sedniTanadu s vide U
nsideniideuive mié’uﬂ"iﬁayjah%L%&Wﬁ%’aﬁﬁ;ﬁé’alﬁl,l,amﬂﬂ'ﬁmammLLé’q g
Wl wagn1sEuelATITIeeuIfe
Selection of research topics. Searching for data under research topics previously

reported by other researchers. Writing and presenting research proposals.

TAseuAeamsuLnAnwImalulagdanin 2 2(0-6-0)
(Research Project for Biotechnology Students )
FTeRuneu 613 492 lasenivgdmsutinAnwimalulagdinin 1

o

nstnimMsIdeluitenaulaluawdvinalulagdinm nmsiiauemang wazanudidsy
VRINUITY NAIABUATATUNAITY  NSWBUTIBNUMTITELAENTULAUBNATY
Practice conducting research on topic of interest in biotechnology. Presenting research

rationale and significance, results, and conclusion. Writing and presenting a research report.



621 211

621 220

N13AUINNUFIUNUUANSINIZUY 3(3-0-6)

(Basic Calculations in Unit Operations)
JudeAuneu - * 511 104 uaapdadmiuImng 1
* 513 101 1pfiialy 1
* 514 101 #andvalu 1
"3 * 511 106 uAagaadmsuinIemansdinm 1
* 513 101 4pfiily 1
* 514 101 #andvalu 1
* pralsgunsauiule

R vy wagn1swUamuly gIunsAIM USinaansdunus nsnaanadniunseuiunsindl

v '
o =

wazlifiufisenaiinsssuuiianneaiuaglined Minautadmsunseuiunsiinisdeuiouseunasms

Joudu uiagauafinazuiadse ssuvasurassdausenauiiied augalouasvaunalassesdisznau

@ [ °

wdnMsnandany msduumsdsunlatewiall msnandsnudmiunszuaunsifuayifiujizen
mﬁﬁv’qazwﬁamwmﬁLLasthﬁ ﬂ?ﬂm%@u%@ﬂﬂ?iaﬂaﬁEJLLaSﬂ’ﬁNZ‘m LLNuQﬁﬂ’JWN‘?}Iu

Dimensions, units and conversion. Basis of calculation. Stoichiometry. Mass balance
with and without chemical reaction, in both steady state and unsteady state systems. Mass
balance for recycle and by-pass processes. Ideal gases and real gases. Single component two-
phase systems. Two component vapour-liquid equilibria. Concepts of energy balance. Calculation

of enthalpy changes. Energy balances with and without chemical reaction, in both steady state and

unsteady state systems. Heat of solution and mixing. Humidity charts.

AAINTIUNTTUIUNNNSTIN LU BIAY 3(3-0-6)

(Introduction to Bioprocess Engineering)
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nsruunsinmlesdiu waduazioulesl anuiiuguieliunisganauazn1snandny

¥ '
= @ aaa

nsanglauulawazn1sateloundanu AusiugufeIfuuiser Jidansanigniisiiosdiu

LAY
ﬂi&’U’JUﬂﬁiﬁﬁﬂLﬁaﬂﬁu ﬂi%‘U’Juﬂ?iﬂla‘uﬂﬂi‘WﬁﬂLLaSﬂi%ﬁU’J‘Uﬂ’]iLLEJﬂwamﬁm%lfﬁ@ﬂﬁu ANsULELaLaY
WATIEVTOLA NANSUIUALENAMNTIUNNNTLUIUNITTINN

Introduction to bioprocesses. Cells and enzymes. Basics of mass and energy balances.
Mass and energy transfer. Basics of reactions. Introduction to unit operations. Introduction to

fermentation processes. Introduction to upstream and downstream processing. Presentation and

analysis of data. Bioprocess products and industries.



621 327

621 355

621 365

621 442

JnTINN 3(3-0-6)
(Biomaterials)

@ o

fandrnmidewiu ndnnisvestagdanm wsdavesiagiinn dnvarauiivestandanm
aulfvnaimnssuvesiantinm mslasgiianiinin madszgndldiandinm

Introduction to biomaterials. Principles of biomaterials. Types of biomaterials.
Characteristics of biomaterials. Engineering properties of biomaterials. Analysis of biomaterials.

Biomaterial applications.

"3mniiunizmumﬁ%mwi‘uqmaﬁwﬂﬁm?jauazﬂszmw 2(2-0-4)
(Bioprocess Engineering in Pulp and Paper Industry)

MﬁﬂﬁugmﬁummzmumimémL?jaLLazﬂismw anvagantananaiinagnen1mvedingiu du
lo nszvaumawioude nssuaunmannszany msussgndldinaluladanmlunszuiunssdndeuas
LAY

fimaiBeymlssy

Basic concepts of pulp and paper processing. Physical and chemical characteristics of
fibrous raw materials. Pulp preparation processes. Paper processing. Applications of biotechnology
in pulp and paper processing.

Industrial site visit included.

Tsendudann 2(2-0-4)

(Biorefinery)

wwIAnlsInauIInm Tngavanlueaglaauaymsusuanin maldsuiuialaesduad 159
NAUTININEMTUNIINENDINIT LWOINAY Lazansiall
Biorefinery concept. Lignocellulosic feedstock and pretreatment. Biochemical

conversion of biomass. Biorefinery for foods, fuels and chemicals.

N1399NKUUKAZNITAIVANGIUGNTAITIN N 3(3-0-6)
(Bioreactor Design and Control)

N1390NLUUAIUNTAIINMN mMafing msdidumsvenszuaunsivdsunuutureuien
wagnaeduney fugruvesunngmsalieleutazaaunamansiAatuludsuinsaifanm nsuuan
Usngmsaluaziuuiaesmniadnaans nswauuuuiasmsadamaniiiiemuauiansaldinm

Bioreactor design. Scale-up. Operations of single-step and multi-step  conversion
processes. Fundamentals of transport phenomena and kinetics encountered in bioreactors.

Incorporation of phenomena to mathematical models. Mathematical model development for

bioreactor control.



621 461

621 462

621 471

NSV TaRTIn W 2(2-0-4)
(Drying of Biomaterials)
auURveseINAYY N1siadeuiveseINIA ANNTUENNE aulRn1sgunIen nYesiandiInIm
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Moist air properties. Air movement. Equilibrium moisture contents. Thermophysical
properties of biomaterials. Analysis of biomaterial drying for fixed bed and moving bed. Spray

drying. Drum drying. Mathematical model of drying process and drying mechanism.

LYDLNAITINN 3(3-0-6)
(Biofuels)
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finsdoulssanu

Depletion of primary energy resources and global environmental problems. Biofuels as
sustainable energy sources. Biofuel feedstock. Bioconversion. Energy and mass balances in biomass
energy production. Production of biogas, bioethanol, biodiesel, 2,5-dimethylfuran (DMF), and other
high-energy biofuels. Their principles, production processes, and process equipment.

Industrial site visit included.

AAINTFUITUVIINN 3(3-0-6)
(Biosystems Engineering)
wdnnsesduniaicnssuatansluszuunidanin wmadanisaasndauiutauas
wuuaemeatinmansvansruIunIIslanaluseduead nsitadeuasmssnulsaluseduluang
Introduction to engineering principles in biological systems. Quantitative experimental
techniques and mathematical modeling of molecular processes at the cellular level. Molecular

diagnosis and therapeutics.



