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3(3-0-6)

3(3-0-6)

3(3-0-6)



ENGL 227 English for Agriculture and Agro-Industry
204100 2.AW. 100 wialuladansaumnelazdinadeln
CS 100 Information Technology and Modern Life

1A ¥ [ s < ¥ 1% S o
2. ﬂi’!QJ’J°U'W]WUﬂﬂiWWU'WIﬂUSﬂ’]iL‘U‘L!Ni’luﬂiﬂ\‘lﬁiiﬂw}ﬁﬂiiﬁl

Y

(Innovative Co - Creator)

703103 us.na. 103 madufuszneumiuazgsiadoiu
MGMT 103 Introduction to Entrepreneurship and
Business
602201 ©.9%. 201 LanNYiAIvNIgAE NI TUNYAT
BIOT 201 Agro-Industrial Vision
3. ngudvaduntsainwznaduwadlasiiduuds (Active Citizen)
140104  5.%. 104 madunaiies
PG 104 Citizenship

- Ay dan (GE Electives)

3(3-0-6)

4 wiena

3(3-0-6)

1(0-3-0)

3 w2enn

3(3-0-6)

9 YuENA

Tminfnwdeniseunssuiwdvdeniiiuiy 9 milein annnssuiwivseldll

Student must choose 9 credits from each group of GE elective courses.

1. ngsdwdunswauineznsidudiieus (Learner Person)

v

057131 @@, 131 N309NAGINUUALEUNIN
EDPE 131 Exercise and Health
057133  f.q. 133 fumnmsiilenunindin
EDPE 133 Recreation for Quality of Life
461170 0., 170 \3osdondludinuszsiiu
PHPS 170 Cosmetics in Everyday Life
510100 VunNL100  ANuEvANysal
AMS 100 Wellness
571103 wem. 103 dnsaiwuaznisegsiniugou
NGGE 103 Friendship and Being Together
571151 weem. 151 enansuavAadlunisaseanuay
NGGE 151 Science and Art for Happiness Creation
610114 @a.8n. 114 amﬁlﬁaz‘jmmwuazmﬁmm
AG 114 Food for Health and Beauty
705191 vusne. 191 guslnafivamann
MKTG 191 Smart Consumer

2. nguAviduntsiaineznstudsauassassauinnssy

(Innovative Co - Creator)

3 w2enn
2(2-0-4)

2(2-0-4)

3(3-0-6)

3(2-3-4)

2(0-6-2)

3(2-3-4)

3(3-0-6)

1(1-0-2)

3 BUBNA

34



011151

013110

176100

201114

201190

206100

208101

602103

610112

888107

900100

3. nguAviduntsiauvineensliunadiaiiduuls (Active Citizen)

103271

109114

159151

256131

353100

602102

1.U5. 151
PHIL 151
1.93. 110
PSY 110

Uu.AN. 100
LAGE 100
M. 114
SC114

2.9, 190

SC 190

1.A8d. 100
MATH 100
1.60. 101
STAT 101
8.91%9. 103
BIOT 103
2.9n. 112
AG 112
wa.a. 107
DIN 107
A YN, 100
BME 100

9.8, 271
DART 271
296U, 114
FAGE 114
d.du. 151
SA 151
IA.UT. 131
MN 131
A.WT 100
AGRO 100
2.1%. 102

nsldmnna

Reasoning

INeNUTINUTZITUY

Psychology and Daily Life
ngvanewazlanadelvy

Law and Modern World
Ingnmanidandonhulaniiagiu
Environmental Science in Today’s World
nM1sARYNENA T IM NSWATYMY wazns
doans

Critical Thinking, Problem Solving and
Science Communication
AslaransTuTinUszaniu
Mathematics in Everyday Life
ARRAIUSUNITINTITIAUAZ NI TV
Statistics for Everyday Life and Work
NANMNTTUNYATIUANINTIN
Agro-Industry and Quality of Life
WINNTIUNANS U991

Food Product Innovation
nsEudussiaULATTauNanosy
Business Startup on Digital Platform
AMNTINTIN SN TUTInUTEIIU

Biomedical Engineering in Daily Life

FaAnIIng

Music Appreciation
Aavzludinuszdriu

Art in Everyday Life
AIALLAZ TAIUSTTUAIUUY
Lanna Society and Culture
nsimilealsluliio
Urban Mining

112l

Thai Rice

FAINAUNAINUNILEDN

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 w2enn
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

35



888106

951100

BIOT 102
WA, 106
DIN 106

fin.e. 100
ANI 100

Life and Alternative Energy
mMsfoansuaznsasraniernsludnueaulad
Communication and Networking in Online
Society

PnadeIndiuneuiliugu

Modern Life and Animation

(2) nuInIB AN hitdasndn

(2.1) Fvwnu

202101

202103

203111

203115

203206

203209

203226

203229

203236

203239

206111

2.97. 101
BIOL 101
1.91. 103
BIOL 103
1.AU. 111
CHEM 111
1.A4. 115
CHEM 115
2.A4. 206
CHEM 206

2.A4. 209
CHEM 209

1.AU. 226
CHEM 226

7.A4. 229
CHEM 229
1.AU. 236
CHEM 236
1.A4. 239
CHEM 239
A, 111
MATH 111

3(3-0-6)

3(3-0-6)

93 BUWAR

36

el (Ussene-ujua-Anudlenuias)

Fmeiiugiu 1

Basic Biology 1

UURNSTINeN 1

Biology Laboratory 1

1Al 1

Chemistry 1

UuRnsiadl 1

Chemistry Laboratory 1
iBunsgamIulnAnwIueNaIYIvILAL
Organic Chemistry for Non-Chemistry
Students
UfuinsieldunsddmsuinAnwiuenninin
1Al

Organic Chemistry Laboratory for Non-
Chemistry Students

il HENddusutin@nwiuenaivnivial
Physical Chemistry for Non-Chemistry
Students

UURnsadidfa

Physical Chemistry Laboratory
USuaiaszn

Quantitative Analysis
UFURNsUTINIAT Y

Quantitative Analysis Laboratory
uAaASH 1

Calculus 1

41 KUK
3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)



207123

207173

208263

211315

211319

602111

602122

602123

.d. 123
PHYS 123
21N 173
PHYS 173

.60, 263
STAT 263
2.9%. 315
BCT 315
2.9%. 319
BCT 319
2.91%. 111
BIOT 111
2.91%. 122
BIOT 122
2.91%. 123
BIOT 123

Handdwiutinfnwanamnssuinuns
Physics for Agro-Industry Students
UfUamsiEnddmivindnwanavnssinuns
Physics Laboratory for Agro-Industry
Students

adnoadu

Elementary Statistics

Faeidoadu

Introductory Biochemistry
UfTinmstuedidesiu

Introductory Biochemistry Laboratory
WAlLlAEYININNNEAEINNTTUNYAT
Agro-Industrial Biotechnology
T IMIlY

General Food Microbiology
UitRnseaTingmeamnsily

General Food Microbiology Laboratory

(2.2) v wen ltaandn

(2.2.1) @NUIAU

Wl 1 Unh
WHY 2 @UNaANYI

602211

602231

602321

602322

602362

602421

(Plan 1 Regular)

8.91%9. 211
BIOT 211
2.91%9. 231
BIOT 231
2.91%9. 321
BIOT 321
8.91%9. 322
BIOT 322
8.91%9. 362
BIOT 362
2.91%. 421
BIOT 421

(Plan 2 Cooperative Education)

welladfan oy

Basic Biotechnology

walulagnisndn

Fermentation Technology
ATVINTIURAAIMINT TN AT
Agro-Industrial Microbiology
UUAN159a¥ e lugnavinssuinens
Agro-Industrial Microbiology Laboratory
walulaBTnmseiuTaanadowiy
Basic Molecular Biotechnology
auAUIalTIU

9

Plant Sanitation

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

52 wi2enn

43 i28nn
49 i28nn

3(3-0-6)

3(2-3-4)

3(3-0-6)

1(0-3-0)

4(3-3-6)

3(3-0-6)

37



602453

602454

602455

602456

602472

602497

604304

604305

605313

8.91%. 453
BIOT 453
8.91%9. 454
BIOT 454
8.1%. 455
BIOT 455
9.MN%. 456
BIOT 456
a.NY. 472
BIOT 472

8.9%. 497
BIOT 497
9.98. 304
FE 304
8.79. 305
FE 305
2.9, 313
PDT 313

N1300NWUURINLNTININ

Bioreactor Design
nseanuuulssumalulagdinin
Biotechnological Plant Design
NILUIUNITNOULALNGINITNES

Up and Down Stream Processes
UJURNIINTZUINNITNBULALVAINITNER
Up and Down Stream Processes Laboratory
nsthiawarnslivsslevianvesdesiiu
YDUNRAD

Liquid Waste Treatment and Utilization
dunun 1

Seminar 1

?Jmmim%aﬂszmumi‘ﬁugm
Fundamentals of Bioprocess Engineering
Uﬁﬂ’amﬁmﬂssu%aﬂizmumiﬁugm
Bioprocess Engineering Laboratory
NTINUNUNITNAaRIN AL UTaE N TR
AR A ou

Experimental Design in Product

Development

UNANYIVLADIADNTUULHUTAHNUNLIIN 2 WAUAIT

(Students may choose to study in one of the following 2 plans)

Wiy 1 Und (Plan 1 Regular)

602490

602491

602499

8.91%. 490
BIOT 490
2.91%. 491
BIOT 491
8.91%. 499
BIOT 499

52 08UT5798

Research Methodology
nsEnuaalulagainim
Practical Training in Biotechnology
1A5991U398

Research Project

Wl 2 d@nnafnen (Plan 2 Cooperative Education)

602494

82.91%. 494
BIOT 494

annadnudmsulnAnwaIv v maluladdinw
Cooperative Education for Biotechnology’s

Student

3(2-3-6)

3(2-3-4)

3(3-0-6)

1(0-3-0)

3(2-3-4)

1(1-0-2)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-6-0)

3(0-9-0)

38



606480  B.91a. 480  NNSHTPUAIIUNSDUANNIAN Y
MPT 480  Pre-Cooperative Education

(2.2.2) @nidan
wew 1 Un@ (Plan 1 Regular) lsitiosnin
WK 2 dunarnen  (Plan 2 Cooperative Education) laitiaenda
Tneidanannszuandvn dedeluil
(by selecting the following courses)
601452 839 452 MIAIUANLAZNITUTEAUAMAIN
FST 452  Quality Control and Assurance
602431  aw. 431  AsudnLeanoged
BIOT 431  Alcoholic Fermentation
602432  9.W%. 432  91IRINURINIINLIUDDN
BIOT 432 Oriental Fermented Food
602433  ®.9%. 433 NITUIUNIINLIN
BIOT 433  Fermentation Process
602434  o9%. 434 wAlUlagIININTNOINT
BIOT 434  Food Biotechnology
602435  oyv. 435  waluladTinmmaedesdiens
BIOT 435  Cosmetic Biotechnology

602436  8.9%. 436  IINTTUIUMTULINNLNLALINLA

BIOT 436  Coffee and Cocoa Fermentation Bioprocess

602437 awv. 437  nslulefndlugnainnssuinuns
BIOT 437  Probiotics in Agro-Industry
602438  o.9%. 438  nszUIUNITININLaIAlveuTYS
BIOT 438  Bioprocess and chemistry of beers
602441  ovv.441  pulwiiveqiunid
BIOT 441  Microbial Enzymes
602461  awv. 461  wiAlulagnsliqaunsd
BIOT 461  Microbial Technology
602462  o9%. 462  wavimAlulag
BIOT 462  Malting Technology
602463  ov%. 463  ndefilAwnILnalulagtinin
BIOT 463  Special Topics in Biotechnology
602464 Y. 464  walulagPinmszauuily
BIOT 464  Nanobiotechnology

2(2-0-4)

9 uENA

3 wi2enn

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

39



40

602471  ewv. 471  nstidauazmslduslevianveade i 3(2-3-4)
BIOT 471  woanda
Agricultural Solid Waste Treatment and

Utilization

2.3 3yln (f13) Lideandn 15 wilaehin
o = «:4' ¢ a a & a a @y va a
UnfnwifvseasAaziseudvninenadeniseuivinluarvilanladnldaasuniudsenie
a v o oA a A a ° v o = a v | i i I a
wInendeesingd od Iinndaaeudmsutnfnwinminedededni lidesndn 15 wihedn Loy
@ sl = o § val o "\ a o A X o I’ i 1
ANUTIUYDUVD01ENUSN Y Faasvilvdiduumheinsiunasavangasiiudusn lidesndn 15 wie
n
91989910 : UANUTEYUAMLNITTUNITUTMTHazU T2 aIUNUIVINIG ASIN 7/2560 (NTHVBINGNFAT .U,
A1UIYATEFANANSNYAT)

(3) KUINIVILADNLES Taitlaenan 6

VUGG AIUNRUIEVDUAVIHANTZUIUINN
- 9

AIUVINEUD .97, MU AMEgRAIMNIIUNYAT a1wiyImaluladFanan Ssfanszuauian
(course code) fio BIOT &ipuna1n Agro-Industrial Biotechnology wagiiswanssuiuivuduias 602 Jaag

TaswaisuauveInsruIIv tuau I A lulagTinw

sanszunAn il ivunduias 6 van swielui
1 1803 MIUsn LEASEY  AMY LAZANAIYY/E1uTIT Tinssuivtudia
2. @ 3 fvhne Sruunldsedl
1) 1@ednsn (Mandos) UAnIDs S¥AUTOINTZUIWITT
“100-200” uansdls  navuIimssduiugy
“300-400” TG(2NGN ﬂizmu%ﬁzﬁuqﬂ
2) w@uiinans (Mandv) wansdis vaaavyluanuniv

3) Uiy (Manvie) uansts eunsuluvinanyvesaviv
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2.4 WHUNISANEN

JuUN 1 A1an1sAnen 1

FWERY Ha31 iagfin(ussene-Uun-Anwalgnuied)

001101 1.9. 101 mmﬁmqwﬁugm 1 3(3-0-6)
(Fundamental English 1)

203111 .. 111 il 1 3(3-0-6)
(Chemistry 1)

203115 2.A4. 115 UuRnsiadl 1 1(0-3-0)
(Chemistry Laboratory 1)

206111 1.A0. 111 uPanaa 1 3(3-0-6)
(Calculus 1)

207123 1.la. 123 Wanddwutinfnwanamnssuinuns 3(3-0-6)

(Physics for Agro-Industry Students)

207173 e, 173 UuRnsildnddmsutnfnwanainnssuinens 1(0-3-0)
(Physics Laboratory for Agro-Industry Students)

602111 ANy, 111 wAlWlagTININNEAEIMINT TN YA 3(3-0-6)
(Agro-Industrial Biotechnology)

602201  @.m%. 201 LanviFin19gaannIsunens 1(0-3-0)
(Agro-Industrial Vision)

334 18



a2

JUUN 1 A1AN1SANEIN 2

WAV a3 Wiein(Ussene-UfuR-Aneaienues)

001102 w.9. 102 mmé’aﬂqwﬁugm 2 3(3-0-6)
(Fundamental English 2)

140104 5.%. 104 nsilunaidios 3(3-0-6)
(Citizenship)

202101 242101 TAneiug 1 3(3-0-6)

(Basic Biology 1)

202103 2.93. 103 UURNISTIINeN 1 1(0-3-0)
(Biology Laboratory 1)

204100 2.AW. 100  waluladarsaumanaziinadell 3(3-0-6)
(Information Technology and Modern Life)

602122 ®.9%. 122 qa%ﬁwmmqmmsﬁ’ﬂﬂ 3(3-0-6)
(General Food Microbiology)

602123 omv. 123 UFTRNMI9aTAMe e msialy 1(0-3-0)
(General Food Microbiology Laboratory)

3 17



T 2
SHEIY
001201
203226
203229

208263

602211

= P
A1ANIFANEYIN 1

1.9. 201

1.A4. 226

1.AU. 229

1.60. 263

2.91%. 211

I

NMIDUAIATIERLar NI T U 9lUTEaNTNE
(Critical Reading and Effective Writing)
wilsAdnddusutinfAneuenaivniviall
(Physical Chemistry for Non-Chemistry Students)
UuRnseiiEnda

(Physical Chemistry Laboratory)

admCoad

(Elementary Statistics)

wellagtandosdy

(Basic Biotechnology)
Fdnunlungdsivsunsiauninue nsidugBeus
(Learner Person)

I uaenias

(Free Elective)

3

43

iein(Ussee-UfuR-Anenaenues)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

19



JUUN 2 A1ANISANEIN 2

SHEIY
001227

203206

203209

203236

203239

602231

1.9. 227

2.A4. 206

12.AU. 209

1.AU. 236

1.AY. 239

2.91%9. 231

¥a3w igin(Ussene-UfuR-Anersienuies)

ATBINYWENTUNYATAENTILAY@RAIMNTTUNYAT
(English for Agriculture and Agro-Industry)
iduvIddmsulnAnwuenanuigLeil

(Organic Chemistry for Non-Chemistry Students)
Ufuinsialduniddmsuindnwiuennainigadl
(Organic Chemistry Laboratory for Non-Chemistry Students)
USunaiAsnea

(Quantitative Analysis)

UfuinIsUsInainsen

(Quantitative Analysis Laboratory)
wialulagnsnin

(Fermentation Technology)

703103 vs.na. 103 msugusznaunisuasgsiailossiu

(Introduction to Entrepreneurship and Business
PLRIGLGINGE
(Free Elective)

374

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

20

a4



JUUN 3 A1ANISANEIN 1

SHEIY
211315

211319

602321

602322

602362

604304

34305

2.9%. 315

2.9%. 319

8.n%. 321

B.NY. 322

8.91%. 362

9.18. 304

8.79. 305

Ha3 igin(Ussene-UfuR-Aneraienuies)
Fuadidosdu 3(3-0-6)
(Introductory Biochemistry)

UfTRnstuaiidesiu 1(0-3-0)
(Introductory Biochemistry Laboratory)

98TVl UgRaMINIIUNYAT 3(3-0-6)
(Agro-Industrial Microbiology)

U URN59aT3nenlugnainssunens 1(0-3-0)
(Agro-Industrial Microbiology Laboratory)
waluladFnmszduluanaidoadu 4(3-3-6)
(Basic Molecular Biotechnology)

%aﬂssm%’mizmumiﬁugm 3(3-0-6)
(Fundamentals of Bioprocess Engineering)
1Jﬁﬁamﬁmﬂiiu%aﬂixmumiﬁugm 1(0-3-0)
(Bioprocess Engineering Laboratory)
Fdnwmnlungsivisumsiamuinee madugsmairsassd 3
WIANTIY

(Innovative Co-Creator)

374 19

45



JUUN 3 A1ANISANEIN 2 : WU 1 (UnR)

SHEIY
602421

602453

602455

602456

602472

605313

a.n%. 421

89.91%. 453

8.91%. 455

8.91%. 456

Y. 472

2.9, 313

Ha3n igin(Ussene-UfuR-Aneraienuies)
guIAvIalsenuy 3(3-0-6)
(Plant Sanitation)

NN1999NLUUTININTININ 3(2-3-6)
(Bioreactor Design)

NILUIUNIINDURASNAINITHEAR 3(3-0-6)
(Up and Down Stream Processes)
UAURNIINTZUINNTNOULALVAINITHER 1(0-3-0)
(Up and Down Stream Processes Laboratory)
msttauarnisldusslevdannveadefiduveaa 3(2-3-4)
(Liquid Waste Treatment and Utilization)
N9HUNTIAaRIMISAlUlag N TAMUNEA U 3(3-0-6)
(Experimental Design in Product Development)
AnAnwihlunguinsmunsiandinegnsdunadiosd 3
ERIIGA

(Active Citizen)

374 19

a6



JUUN 3 A1ANISANEIN 2 : WU 2 (@vNafnen)

SHEIY
602421

602453

602455

602456

602472

605313

606480

2.919.

2.11%.

8.1N%.

8.1N%.

2.11%.

.1MN.

9.918.

421

453

455

456

472

313

480

¥a3w wiein(Ussene-UuR-Anersienuies)
q

PIAUIALTNUY
(Plant Sanitation)
N150DNULUUININTININ
(Bioreactor Design)
NIZUIUNIINOULASNEINITNER
(Up and Down Stream Processes)
UJURNIINTZUINNNTNBULALVAINITNER
(Up and Down Stream Processes Laboratory)
msttauanisliussleviannveadeidureana
(Liquid Waste Treatment and Utilization)
NMFINUNUAITVAADIIWALLLAE N THAIUINEA ua
(Experimental Design in Product Development)
NSLFBUANUNTONAUNARNY
(Pre-Cooperative Education)
AnfAnwivhldnguinsmunsiandinsgnisdunadiod
ERIIEA
(Active Citizen)

EXEY

3(3-0-6)

3(2-3-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

2(2-0-4)

21

ar



a8

JUUN 4 A1AN1SANEIN 1 : Wy 1 (UnR)

SHEIY
602490 8.M%. 490

602491 ®8.%%.491

602497 ®.nY.497

Fa 3 igin(Ussene-UfuR-Aneraienuies)
eERIRAIRGRRN 1(0-3-0)
(Research Methodology)

nsEnumanalulagdinimn 1(0-6-0)

(Practical Training in Biotechnology)

dunun 1 1(1-0-2)
(Seminar 1)
v ensaen 6

(Major Elective)

EXEY 9

JUUN 4 A1ANTSANEIN 1 : Wi 2 (@uNafne)

AU

602494  @.n%y.494

wva =

P31 milgfin(ussene-Uun-Anwdlgnuied)
anfadnwdmsulnAnwarvigimalulagdanin 9
(Cooperative Education for Biotechnology’s

Student)

EXPEY 9
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7 4 aamsAnend 1: uwu 1 (Und)

WAV Ha3e igin(Ussene-UfuR-Aneraienuies)

602499  BM.499  1ATNIWIE 3(0-9-0)
(Research Project)

602454 ovv.454  AseonuuulTumAlulaginw 3(2-3-0)
(Biotechnological Plant Design)
I oniden 3
(Major Elective)

EXLY 9

FUUN 4 n1AN1SANEIN 1 : kWY 2 (FunNaFnen)
WAV ¥a3w niagfin(ussene-Uua-Anwdleauies)
602454  @.1%v.454 AseRnLkUUlsINWnAlUlagT NN 3(2-3-4)

(Biotechnological Plant Design)

602497  ®.1%.497 duuun 1 1(1-0-2)
(Seminar 1)
A enaen 3

(Major Elective)

EXEY 7

3. AND5UNYANWAIZNTSUIUIYN

seyldlunanwan

4. wnuiluansn1snszaneanufuiinveuINAsgIUNadNs s SEuFINMEngasgnszUIN
(Curriculum Mapping)
wadnsnsSeudvamdngastinunedel
AudnunzludindifieUsvasd Usznouse

BUINIVIANYIN2 LU

GELO 1 {uynnadiseus
1.1 famuanuimih uazidenlfinsesdemaluladidamnldlfiAsusslondsonisinuetis
Uaensy
1.2 annsadeansiugduldedimsaszidiu
1.3 annsaidenlideyasins o TumsguanuiesiaziBustamanzay 01 Muguammmela
N33y
1.4 gnansauimsdnnisauleanazyanaduiiiendes saudsanunsaudtamiiielildnadnsand

AR
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v <

GELO 2 fufsauadsassauinngsu
2.1 uandeendainuynsdniiiusyavsuatiionsufuusudly vieatsassdddl
2.2 Ysuiuazunlolamianigwiinla
GELO 3 WunailieswasUszna uazlan Aanuiuiinveunasiduuds
3.1 UjiRnuvthiivosmues imsnavsuyweu néddeslunisnsziiligndes iaue
wwamansaseeudusssbitudny
3.4 gausunumaINvaen1einusTIN Tqunienadaly

3.5 fdwsulunisguaiewindo

NUINIVUANE
PLO1 UszensasArdnuinisinumalulagdiniunisanannssuneasiun1sufianumadnanld
1.1 farmdlaauditugiu waendnnisiumeluladianmegisgnies
1.2 Ussgndldanusiugiumameluladdrnmionisu iR
PLO2 susaufjiRaudumaluladtnwiieuivnisuazgaamnssuldgnissuazuasnsie
AUUIATFIY
2.1 Tinwensfin nsent uwasuidymidsivinisliegialussuu gndeuwasdasnsiuniy
UINIFIY
2.2 PinwelunsufiRaulumside was/vsognanssumuunsgIuinndnz.n
PLO3 @nansauaemauiiazinnuidsaumalulagdaninla
3.1 fimnuanansaduainanuiiudenatng wariimsimunegwioliles
3.2 fvinuglumsdeansieyam Bvnsgdenulfosamnzan
PLO4 susauFusuazvieumiudulhduiizensuld
4.1 e dannusuiiageulunisvinnu wazinasugalunisasemans

4.2 YFudiniudeuniianuvainviats Juyweduiusng uasidnenn
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WHUTILEAINTITNTZANBAMUTURATIUNIATFIUNAANSNTIT8UITANUANgATENTEUIIY (Curriculum Mapping)

nanaAndnwiialy
nguv / Y3 GELO 1 \Juynnadiseus GELO 2 Wufsw | GELO 3 \unaiilasves
SHAIY #519d55AUIANITY | Ysuna wazlan faadny
SuRnvaumasduuds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5

nguAvdunsiauvinuznsludiSeu (Learner Person)
001101 | mwdsnnuitugu 1 o

(Fundamental English 1)
001102 | mwdsnauitugiu 2

(Fundamental English 2) ¢
001201 | Mo udsilATzkarNsIlsued19iiussAndua

(Critical Reading and Effective Writing) ¢
001227 | A1E189NO AT UNYATANANSLALORAIMNTTUNYAT

(English for Agriculture and Agro-Industry) *
204100 | walulagasauneuazinadslnl

(Information Technology and Modern Life) *
nguAvdunsiauinuznsludsiuadnassdudnnssu (innovative Co-
Creator)
703103 | mafufuszneunsuasgsiaidosu o

(Introduction to Entrepreneurship and Business)
ngudvdumswainuznndunaliesiduuds (Active Citizen)
140104 | maduwaudles ® ®
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nguv / Yoiu GELO 1 \Juynnadiseus GELO 2 Wufsw | GELO 3 \unaiilosves
SHEIY #519855AUIANTTY Uszwnd nazlan ﬁﬁﬂqqu
SuRnvaunazidunds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
(Citizenship)
JvLaen (GE Electives)
ngudvduntsawtineensidugiseui (Learner Person)
057131 | MI0BNANENNGUATHUNIN o
(Exercise and Health)
057133 ﬁfummﬂmﬁa@mmw%ﬁm L
(Recreation for Quality of Life)
461170 | wn3nsdondludinusediu o
(Cosmetics in Everyday Life)
510100 | AugvaALysel o
(Wellness)
571103 | msnmuasn1segsiuiu o
(Friendship and Being Together)
571151 | enanswas@adlunmsaseanuay L
(Science and Art for Happiness Creation)
610114 mmstﬁaajmmmazmwmm ®
(Food for Health and Beauty)
705191 | fuslaadivieyeans ®
(Smart Consumer)
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nguv / Yoiu GELO 1 \Juynnadiseus GELO 2 Wufsw | GELO 3 \unaiilosves
SHEIYT #519d55AUINNT Y Uszwnd nazlan ﬁﬁﬂqqu
SuRnvaunazidunds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
nguAvdunsiauYinuznsludsinadassudnnssu (innovative Co-
Creator)
011151 | msldwmama °
(Reasoning)
013110 | Isanenfudinuseiniu ®
(Psychology and Daily Life)
176100 | ngmunewaglanadisly L
(Law and Modern World)
201114 3‘1/18??1’1?161%?%&anayaﬂuiaﬂ{]ﬁ]ﬁ;ﬁu(EnvironmentaL Science in ®
Today’s World)
201190 | nmsAnegeElsaugyIad nsuAtynn WarNSA0ETNNg ®
Eans
(Critical Thinking, Problem Solving and Science
Communication)
206100 | damanslutinuszaniu L
(Mathematics in Everyday Life)
208101 | @dAdmSUNIIATITIALATAIIVINNIU o
(Statistics for Everyday Life and Work)
602103 | @MAVNTITUNYATAUAMNINAIN ®
(Agro-Industry and Quality of Life)
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nguv / Yoiu GELO 1 \Juynnadiseus GELO 2 Wufsw | GELO 3 \unaiilosves
SHEIY #519855AUIANTTY Uszind LLaSIaﬂ ﬁﬁﬂqqu
Suinvauuaziduuds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
610112 | uinnssuNanineiomg ®
(Food Product Innovation)
900100 | AmnssuTinrsinnglutiinuszariu L
(Biomedical Engineering in Daily Life)
888107 | nslsudugsiauuAdviaunasmosy o
(Business Startup on Digital Platform)
nguivIdumswainuznadunalissiduuds (Active Citizen)
103271 | &Anddne °
(Music Appreciation)
109114 | AavzluTinusedniu L
(Art in Everyday Life)
159151 | dsAniay ImusIsuaIuu ®
(Lanna Society and Culture)
256131 | mMsviuiioausiuliios L
(Urban Mining)
353100 | 9milvey °
(Thai Rice)
602102 | TINAUNSNIUNIGLEDN o
(Life and Alternative Energy)
888106 | nsdeansuaznisadranetisludiauesulal ® o
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nguiv / GELO 1 \JuynnagiSeul GELO 2 Wufsw | GELO 3 \unaiilosves
SHEIY #519855AUIANTTY Uszwnd nazlan ﬁﬁﬂqqu
SuRnvaunazidunds
1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
(Communication and Networking in Online Society)
951100 | Fisasislndivwouiudu ®
(Modern Life and Animation)

e nangasldlanmualidenSeunszuruivnaenndasiu GELO 42 3.2 uas 3.3

NUIAIYNANIY
nguAYn / UGRLY PLO1 UszendasAadul | PLO2 @1unsaufjifieiy | PLO3 @1u15auadavn PLO4 snunsauTudiauas
FNEIY medumalulag@nm | duweluladinmiie | anuduszienddedu | shausaufugdulidui
negasvnssneasty | nudvimsuay walulag@annla gausula
MsUHURNIUMANTN | geamnssuligndasuaz
%] UaondunuuInsgIu
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2
nauIYINL
202101 | FAneniiugiu 1 ®
(Basic Biology 1)
202103 | UURN1s¥IINeN 1 ® ® ®
(Biology Laboratory 1)
203111 | \Adl 1 °
(Chemistry 1)
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
%] UaandunuuInsgIu
1.1 1.2 2.1 22 3.1 3.2 4.1 4.2
203115 | UjdRnisiad 1 ® ® ®
(Chemistry Laboratory 1)
203206 | widuniddmiutinAnwiuenniaiyadl ®
(Organic Chemistry for Non-Chemistry
Students)
203209 | UfuRnsiaidunidgdmsuindnwiuen ® ® ®
AP AL
(Organic Chemistry Laboratory for Non-
Chemistry Students)
203226 | wil@adnddmsulindnyiuenaiviiv ®
\dl
(Physical Chemistry for Non-Chemistry
Students)
203229 | UdRnsiaiiidda ® ® ®
(Physical Chemistry Laboratory)
203236 | Usunasinsnei ®
(Quantitative Analysis)
203239 | UfURN1sUSINaART IR ® ° °
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
1 Uapnfsnuunsgy
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2
(Quantitative Analysis Laboratory)
206111 | uAa@da 1 o
(Calculus)
207123 | WaAnddwsuinAnwignavnssunens o
(Physics for Agro-Industry Students)
207173 | UURnsiEnddwsutnAnwanaivnssy o ® ®
AT
(Physics Laboratory for Agro-Industry
Students)
208263 | adifidosiu °
(Elementary Statistics)
Fuadivonu L
211315 | (Introductory Biochemistry)
211319 | UftAnstuedidesdu ® ® ®
(Introductory Biochemistry Laboratory)
602111 | mAlUlaTINNNQAAUNTTUN AT o
(Agro-Industrial Biotechnology)
602122 | Ra¥iinemsemnsinly o o
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
16 Uasnfenusnnsgy
1.1 1.2 2.1 22 3.1 3.2 4.1 4.2
(General Food Microbiology)
602123 | UftAN59aT7inemsensily o o o o
(General Food Microbiology Laboratory)
602211 | waluladfnmidosi L
(Basic Biotechnology)
602231 | wAlulagnisudn o o o ® o
(Fermentation Technology)
602321 | TN IUDAAMNTTUNEAT o o o ® ® o o o
(Agro-Industrial Microbiology)
602322 | UURN1598%7Inenlugnavnssunens o o o ® ® o o o
(Agro-Industrial Microbiology
Laboratory)
602362 | waluladnmszduluanadesdu o o o ® ® o o
(Basic Molecular Biotechnology)
602421 | @v1Aunalssau ® o ® o ®
(Plant Sanitation)
602453 | AMTERNLUUNIMINYININ ® o ® o o ® ® ®
(Bioreactor Design)
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
%] UaaafgauuInsgu
1.1 1.2 2.1 22 3.1 3.2 4.1 4.2
602454 | MseankuUlssmAlLlagYINImN ® o ® o ® ® ®
(Biotechnological Plant Design)
602455 | NTLUIUNTNOURALVIAINTHER ® o o o ®
(Up and Down Stream Processes)
602456 | UURNISNILUINNITNBULALUAINITHER ® o ® o ® ®
(Up and Down Stream Processes
Laboratory)
602472 | msvrianagnslivselomianvended ® o ®
Duveanan
(Liquid Waste Treatment and
Utilization)
602497 | duaun 1 1 L 1
(Seminar 1)
604304 | Amnssudanszuiunisiugu ® ® o o
(Fundamentals of Bioprocess
Engineering)
604305 | UfURn1simnssuTanszuaumsiiugiu ® o ® o ® ®
(Bioprocess Engineering Laboratory)
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
18 UaandunuuInsgIu
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2
605313 | ANTINLHUNTVIAAIMIWALLlaBNIS o o
WAIUNERA B9
(Experimental Design in Product
Development)
way 1 lassauidse
602490 | sz108U35IY ® o ® o o ® ® ®
(Research Methodology)
602492 | n1sHnaUMemAlulagdann ® L ® ® ®
(Practical Training in Biotechnology)
602499 | TAs391139 ® L ® L L ® ® ®
(Research Project)
WAY 2 dnnafnen
602494 | anfafnwdmsutinAnwraIviv o o o L L o ® ®
wialulagTanam
(Cooperative education for
Biotechnology’s Student)
606480 | NITLHTENAUNSOUANAIFAN® o o
(Pre-Cooperative Education)
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
1% UaaafgauuInsgu
1.1 1.2 2.1 2.2 3.1 3.2 4.1 4.2
v eniaan
601452 | MIATUANKALNITUTEAUAMAN o o
(Quality Control and Assurance)
602431 | n1snsinieanaged o ® o ® ® ® ® o
(Alcoholic Fermentation)
602432 | 91MININVDINIMLIUDDN o o o o ®
(Oriental Fermented Food)
602433 | N3zUILNIINLN o o o L ®
(Fermentation Processes)
602435 | wmaluladdanmniaaiesdiens ® L o L L °
(Cosmetic Biotechnology)
602436 | Fanszurunsuinnunwazlnla ® o o L L
(Coffee and Cocoa Fermentation
Bioprocess)
602437 | Wnslulefindlugmamnssuinens ® o ® o ® ®
(Probiotics in Agro-Industry)
602438 | nTzUUNMITINNLAZANVRLTYS o ® o o o ®
(Bioprocess and chemistry of beer)
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nguAv / Fodm PLO1 UszgndiaeAndiul | PLO2 anansauffufiey | PLO3 anunsauadam PLO4 dnansauTudiauag
SWHIY madumaluladdanm | dumeluladanwiile | Anuduazrinenddedn | ihawsaudugBulindui
megasvnssneasty | nudvinsuay walulag@nnla gausula
nsUfURnUMATaIn | anamnssuldgniesuas
16 Uasnfenusnnsgy
1.1 1.2 2.1 22 3.1 3.2 4.1 4.2
602441 | weulwsiveqduyisd ® o ® o o ®
(Microbial Enzymes)
602461 | waAlulagnisldqdunse ® o ® o o ®
(Microbial Technology)
602462 | wpavinalulag ® o ® ® ® ®
(Malting Technology)
602463 | WMidefiAynIumalulagdInm o o
(Special Topics in Biotechnology)
602464 | wAlulag¥inmszauuly ® ®
(Nanobiotechnology)
602471 | matinuazmsliusglevinnueaded ® o ®
Duvesuda
(Agricultural Solid Waste Treatment and
Utilization)
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1. mméf (Knowledge)

1.1 HadnEN1938u33LU (Generic Learning Outcomes)
1) fanuienudilanenuidviamelulad iwedanuissleviuasnansenuvesnalulad
2) annsadeasiunguauvainvanslaeidenliiuuuuvesdeuarBnsivangay

3) @unsaysannInNiTinnmsfnviaseuegaduszuu weudlalymluguuuulnig

1.2 nadwsn1sseusianizalv (Subject-Specific Learning Outcomes)
1) fenuduerenudlafefundnnswesnguiiiddaludemiidne
2) annsnneidym suiissandeniinue warnslfiatesdiofimzantunisudly
Uy
3) aunsndamuanuimnhmainns wasfienuilusuinievesanyivi Anwiitelndai
mMswdsuulas wavlanansenuveanaluladlml o
4) aunsaysanmsanuilufidnuduenuilumansdu o Mifeides

5) lauaziiunneIvemuel §ou danu AauTmusssuuazsssuya

2. Ninwe (Skills)

2.1 wadnsn15i38u3NIlY (Generic Leaming Outcomes)
1) ASAALAZIATIZITNAINING J915u
2) MSAAETIATIEH Lagn1sas1euinnTsy

3) anuansalunsly muau guamalulad

2.2 HAANWSNTSISEUSIANIZA1U1 (Subject-Specific Learning Outcomes)

1) AnegreiRasugauayegiaduszuy

2) anunsndudu s Anw Aenedt wesasulssiiuliam weldlunsudledamedn
a519a33A

3) awnsaUszgndnuiuasvinueiunisuiludymldegiamngan

4) TViNYen1IARLUUBIATI

5) fWinwzlunsldiedestiendnduiteglutiegdudenmshauiiiesiunsld asaumnaas
weluladdeansosnaviangay

6) annsoudludlgmlngldasaumanadnmant vieuadfuszondldlunsudtigmi
\Aeadosedaiassd

7) ansodomsegnaiiussAviamitcnuauarnadeu donldsuuuuvesdenisinausedis

bANNEEU

3. 9585554 (Ethics)

3.1 Wadwsn15:38u3NIlY (Generic Leaming Outcomes)
1) asginuaziensnavsvesidulasliidenujon

2) danusulinveusanueiwazdiay wsnngseideulastaUenume vasdiay




64

3.2 waé’wéawn’%auimwwmm (Subject-Specific Learning Outcomes)

v €

1) asgninlugnuAiaznusssy A3u555) WBuaas wazdodndqain Tesse1ussamainnisuas
VTN

2) Aty aswielan wazanusuinveusenuasardny ianswngseideoulasUatadusing 4 ves
DIANTUAZHIAY

1Y

3) fameanudufiuazinu annsohnuduiinwazaunsoudlatedauduararquaiudfey

4) nsndnsuassuilsnnudniiuvesiau sauvaensnlunuawazdnaasvesrudunyue

5)  finusssuasesssulunsaniuiinuuiugiuuivgiasygianeiie

4. dnwazyaaa (Character)

4.1 wadwsn13:3euinaly (Generic Leamning Outcomes)
1) Juypragiannufn3isuasneessd
2) wanseanienulils Nazinisfnwimanuiedelliewasnainviany

o =2 |

3) H3Inddnansnsae AoiauTINIIY #9AN ARy NalusEauUSEmARaSEaUlan

4.2 maé’wﬁmiﬁauimwwmm (Subject-Specific Learning Outcomes)
1) Huyweduiusna anunsedeansiunguaunainrateniniwineuwas n1wdsngulaseed
Usgandnn

2) anunsaldnnusluenansuntidelulszsiuimanzay wasdudsEuuans Ussiulunisudly

Y
[%

A0UNTAIVSEIUAILAZAIUTIN NTDUTILANIIAEUDE NNBUUILTIIVDINULDILATUDINEY
3) 1ANUTURAYOUNTHALINITIHUSIIVDINUDHAEINIVITNEE 1A BLTlDS

4) fRnonawazdrdnansisue WWunadesniinunvesdinulneuazdinulan
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A1TUEAIANUYBUTEITENTNNATNSNTTEUSNAAN TIVBINANGATAUNAANSN IS8 U AN Ul

WINITFIUNANGATIEAUUTYRYINT

IV AN YN

HAANSNITTHUTANNUIINIATIUNANGAS GELO 1 GELO 2 GELO 3

=

sEAUUINT 1.1 |12 |13 |14 |21 |22 |31 34|35

1. A743 (Knowledge)

1) fenuianudilanienusdva
wialulad Wedaiuiussloviuay

NansENUVBInAlulad

2) @nsadeansiunguAuvaInvaelag v v
Wenldsuuuvesdeunayisnism

LAUNTEN

3)  @NNIAYIUINITANNINNAN
= VoA 1 < -
nsAnwianssueguluszuy tile

wiledaymluguuuulug 9

2. inwe (Skills)

1) NSAAWAYIASIZIMTINING I v v

INsugadieassassaasll

o I =1 = ¥ o
2)  MINMNUTUNL UAMIZHUN

3) anuansatunisly munu gua

walulag

4) MsIANIIANLLASER BAVEU waz v
Suiloffuan1un1salang 9 WU N13aua
UMW NITUITINBENITIANITANY

ALY

3. 9585554 (Ethics)

1) asgvinuaziesndvsvesgaulagll v

HenUfjus

2) denusulinvaudonuloazdny v
WINNY el ulastaUIAUmg 9

YDIFIAL

4. dnwauzyuaAa (Character)

1) Juyeradiinnufniiuadeasse Y

2) wanseendsrnuld fizdinsdinwim v v

ANNIBE s aMAT HAINYANY
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o =2 |

3) f3ndiinansnsee AoliaUTINIY

'
a

A FWINADY NSbUSTAUUTELNA

€

warseaulan

nuewn nangaslulamuualifeniSeunszutuivaenadasiu GELO 98 3.2 uas 3.3

RUINTVURN

NaAWSNITITEUTAAINUIIINATIUNANgATSEAU | PLO 1 PLO 2 PLO 3 PLO 4
Usryynes 11 | 12 |21 |22 3132|4142

1. A7u3 (Knowledge)

o ¥

1) fdenuswazanunlaneinunannistay

Y

ado w

naufNd Ay luiamnAns

2) ansndn ety Tiuiaussendagg
o Y A A A o
vinwe uaznsidinsesileninganiunis

uAloUeym

3) @NUNSORARIUAIUNINLINIGIVINTT A
AH3lukINIwea v Anwitali
2 & a P
WauNsiUasuwlad kaginlanansenuYed

wialulaglng 9

4) annsaysannsanuiiundnuduainugly

Fansoau q MAeades

5) Wnlawagiitunnevewmuies §ou diny

AU IRIUSTIULATTTIUYR

2. inwe (Skills)

1) Anpgraiinsugnauayegiadussuu

2) @UNTOFUAN VT AW ATIEN WA
agUusziulm disldlunisudladgm

28198519855A

3) ansaussendanuiuazvinseiunsunle

Yaymldonamnya

Y

4) IVin¥LA1SAARUUDIATIN

5) fvinwrlunsliinsesdienisnduniedlu
Jagiusensvinuiiieadunisld

ansauneLazinalulag@oansesnauunyay

6) anansauntatymlagldansaumenis

a s =) o aa
AtaAans viseunadauUssendldlunig
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uAtdymANe U0 9@519ET A

7) @unsadeaseg19lusEans A mvisUnan
a & P A
wagMaTen Wenldsuiuuveddenis

YNFUDDYIRUZAY

3. 9585554 (Ethics)

1) pseninluAuAILALAMEIIN A3U535Y

[ L4

Heaay wardedndaadn 15581UTTmMN

AV INITHALIV TN

2) 11y A5IRDLIAT WATAINUSURAYEUAD

AULDILATFIAL Lﬂ’]iWﬂ{]i%Lﬂﬁl‘ULLa%

Y] '

YDUIAUANY 9 UIDIANTIATEIAL

3) ﬁm’azmm@ué’ﬂmaz@mu AN1150919U
Wudulazanunsawnbutadnudauaransu

AUERTY

4) insnavsuazsuilsnnufnviueddu
uaaswluuaazdnaasvosnudu

Uy

UF55UR85I5UIUNSADUTINUY

q

5)

e 22

[ a

ugIuUTYY AT UgRaNeLie

=),

[

4. anwadzynnAa (Character)

1) fuyweduiusng anunsodeansiunguau
nanuaneIn v nelas Mwrdingula

1 a a a
2819 UTLENTN N

72
a o w

2) anansaldanuslumansindindsauly

UL AUNNNE AN LazURSISULARNS

Y
o

Usznulunisudlvanunisalvidiusues
dIUTI NIBUVIUARIYAEUDE WD

GUBQG]ULBQLLagsUBQﬂEle

2
Y o

3) fAuSuRAveUNTHNLINTISBUIIIVES
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véngmswaluladdinmmegramnssuinumsiiteldnisufulginisiansisounsaeusinrmddnuazidu
fianslunisuiudgmdngnaiftel Faenndasiuaudoinisvesdsauuasdsemand uanainidsliidy
wmsglunsdansBeunsaeulidulununasiinasgpudaiedestudiidnlddudesaduyanarie

nauAY NlAsuUselertiuasnansesnuaNedAns TINNIENLBnSnanaunsaaswansenuivesansnaly

Y

n1suaInuarn1eauls lnesatuisawusliidudfdiulddiuwdentouen (External Stakeholders) fi

YU v v 1

AT asldTudin Tudindudinn wagdildladiudongly (Internal Stakeholders) fio {usys

Y

ANNNTE YARINTangatiuay fseulaztinAnw

N1 AN153AUTEYUANLNTTUNITINMENGAT LNBOBNLUUNANENTUALATTENTE UV LUNANaN ST

donndesiunaansnnseuiiazanuaanitvegidiuladiudsainiu dn1sdnii ure.2, uAe 3 uaz

UAR.4 uadaUTzYNeNITUIININEaNanslagEnsIAandl Welvndngasiauauysainieunay

YILAUDFDFNIURINYIAY
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3BnsusLiY saUNsUTELIY nsuwan1sussdiululy
UszidlulpetinAnwitanying AMANSANIN 2 FUTN Usulsaivelviaenadasiuaiim
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AoINTveisey Weldlunis
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ANMARNUIN

1. AN UITANWAIENTZUIUIYN

(1) wwadvAnwINaly FIuuNAINNGNAYT
- 3¥1U3AU (Required Courses)

1. nguiAvidrunisiaineznisilugiseus (Learner Person)

Y

1.8. 101 (001101) D AWBINHENUIY 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Gouludigaaunau - ladl

ANDSUNUANBAENIZUIUIN
dl Y = av o Na o v o ' = Y]
NsdeaNINWdINgY e sUfFuRUSIuTInUsEd1 U Minwensile e srusasleulusedu
ey luuSunmedenuuas Tnusssunvainvangivenisiseusnaentin
Communication in English for everyday interactions. Basic listening, speaking, reading and

writing skills in various social and cultural contexts for life-long learning.

1.8. 102 (001102) D ANWIBINGENUFIY 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Lﬁiaulmﬁﬁmﬁhudau : 4.8. 101 (001101) vﬁamumwmﬁumawaqmﬂim

AND5UNEANYAENTEUIUIY
d' o ~ avy o aNa o v o ! = o A
nsdeaIN BN wiveMsUSduiusludInuse i1y Minwensile we eruuaz@euluseau
FugauduluuTunmedinuua TausITUAvaINIAIEoN 1S e U naoATIn
Communication in English for everyday interactions. More advanced listening, speaking,

reading and writing skills in various social and cultural contexts for life-long learning.

4.8. 201 (001201) : N159TUBEIATITVRATNISITEUBRE19TUSTANS HA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Houlafidesiunou © 119, 102 (001102) ¥39MNUANUTIUTDUVDINIATIU

MeBuEaNBUENTTUILIN |

vinwenwdangqudmiuniserudaiinsgianunasdoyauardorig o wazndeuedil
Usgansua TuidemuanuaulavesdiSeuy

English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.
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1.9. 227 (001227) D AN EEMTUNUATAIAATUAZAAIMNTTNNEAT 3(3-0-6)
ENGL 227 : English for Agriculture and Agro-Industry
Feulvfidesiuneu £ 31.9. 102 (001102) ¥59A1NAIUIAULTBUYDINIAIY

ANBSUNEAN YL NIV

Tinwe 09AUsENeY uarnthivean wanenng iiensdeasesnediuseanianluusunms
NYATAARSHALQRNANNNTTUNYAT

Specific language skills, components and functions for effective communication in

agricultural and agro-industrial contexts.

2.ANW. 100 (204100) . walulagasaumenazdnasis v 3(3-0-6)
Cs 100 : Information Technology and Modern Life
Soulafigewiunou Y

ANBSUNUANWAL AL UIUIT

(%

mauRamesiumsidauluinusedriu nsSetnemeuiamesiazdumesiin sarUsenaud Ay
geansoaulay  msvhauswdusvuesulal  geWduisviefinUsyansnaludinaudvsuTinadelnl
AuUaeadeniamalulagansauna n1s3ansaumna

Computer in everyday life. Computer network and internet. Online essentials. Online
collaboration. Office productivity software for modern life. Information technology security.

Information literacy.

2. ngxdvdunswauinuzn s dudsiuainEssaudnnssy (innovative Co - Creator)

Y

U5.n9. 103 (703103) : madudusznaumsuasgsnailasdu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Foulaiidesiuneu - lad

A5 UNYANYUENILUIUIY

UV]U’W]ﬂ’]ﬁL‘ﬁJUI}E‘UWﬂaUﬂWﬁUﬂ”liﬁwu’lmi‘wgﬁﬁ]suadﬂi%mﬂ Iaﬂmlumiﬂizﬂauqiﬁﬁ]
@mﬁﬂwmmazLLiﬂgﬂﬁﬂumiLﬂuQ‘Uizﬂaumi annianden Ussian FULUULAZLHUGIAY NanN1sIANIT
N153ANIIANUNITAAIN NISHEN N3N Ty ¥ NYMaegsna §3nsenInlsewma wawds osssudnsy
FUsENIUNT

Entrepreneur role in economics development country. Entrepreneur and business
opportunities. The characteristic of entrepreneur and motivation factors, environment, types of
business, forms of business, business plans, principle of management, marketing management,
production management, financial management, accounting, taxation, business law, international

business and business ethics for entrepreneur.
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a.m%. 201 (602201) : TandiAUN199AAIMNITUNEAT 1(0-3-0)
BIOT 201 : Agro-Industrial Vision
Foulvfidesinuneu : ladl

NSANYINNUAIAEUNIMERAINTIHINYAsNE AR lulnnnawmile

Visiting study on Agro-Industrial enterprises in the northern area.

3. ngudmaumsnauvineznsilunadiaiidduuds (Active Citizen)

5.9. 104 (140104) . passunaiiios 3(3-0-6)
PG 104 : Citizenship
Houlafigesiunou - 1aif

ANBSUNYANYUENIEUIUIY

Anamang e waruwdaieafunisidunaiies wuiAndns w@Saw uagnininaios n1s
a¥remunszrindedgmseuiancluseiutieiu Usena wazuuned nsadedndinuasAasssusun
Tumnusuinveuredinuuaznalszlevidmsin madunadesiunisiieuduaznisissnulunyinusssy
LazAMIMAINVaNETNedanL nMsadsiruafidsuaniiiensudlelamanudaudnedunis n1suwandean
yamsidlesnelingune sudeu wazAdeuvesyuvunazdsan madunadiosfiinnuiuazenudilely
yuusTIIilsumeiausimas sy iReaniviosdiu maouiatessaluininveany

Meaning, definition and concept of citizenship. Rights, liberties and obligations of
citizenship. Problems awareness of daily life at local, national and international levels. Creation of
public mind and moral for social responsibility and social awareness. Citizenship and the way of life
in plural and multicultural societies. Creating a positive and peaceful attitude to enable conflict
resolution by peaceful means. Political expression under laws, regulations, social norms and
communal practice. Citizenship and the understanding of cultural tradition and local history. Ethics

and vocational citizen.

- Ay dan (GE Electives)

4

1. ngudvdumswawsineen1siugiseus (Learner Person)

f.a. 131 (057131) : N59NNNAINYUATHUNIN 2(2-0-4)
EDPE 131 : Exercise and Health
Houlafideiunou - aidl

AND5UNEANYAIENTEUIUIY

ANNAIAYVBINITORNMAINIBLALFUNIN WINITLUNITOBNMAINIEY N1TOBNKUUNITOBNMA
meiflogunmm mMssenmdanmeiiiequain msUszifiunaniseeniidinieuazanizaunm

The importance of exercise and health. Approach to exercise. Design of exercise for

health. Exercise for health. Exercise and health status evaluation.
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f.a. 133 (057 133) . funuinsiiienaunndin 2(2-0-9)
EDPE 133 : Recreation for Quality of Life
Foulvfidesinuneu : ladl

ABTUNEANYUENTEUININ

Anufldifefutununsuazaunmdin U waringuizasdueaiuniuinis Ussiam
vesfanssutunuins msidufidunuinis msdadunuinisiledsaiuguaindin nsuszdiuna
Tununis wagiinufuadatiunuing

Introduction to recreation and quality of life. Philosophy and objectives of recreation.

Kinds of recreation activities and recreation leader. Recreation management for promoting quality of

life. Recreation evaluation and recreation practice.

.20 170 (461170) . SesdensluTinuszsiu 3(3-0-6)
PHPS 170 : Cosmetics in Everyday Life
Houlafigewiunou - laif

ANDSUNUANBAIENIZTUIUIN :

wanfausiaTesdroneililuTinusysiiu Tnewuesdemnudiugiuieifuiomiuasiedosdiens
msdauszsinmedesdiens nguanefiieades SinesduszneunazUssleviiegnagnieauasivanzauniuvan
Srmsuasndnnisidendenanfaeiieusy s mnuarauaendelunisldiniosdiens

Cosmetic products used in everyday life, emphasizing basic knowledge of skin and various

skin care cosmetics, including cosmetic laws and regulations. Product compositions and their

applications as well as purchasing guidelines for effective safe use of cosmetics.

.. 100 (510100) : ANGUANY Il 3(2-3-4)
AMS 100 : Wellness
Houlafidesiunou - 1aif

AND5UNEANYAIENTEUIUIY |

ANNFVANY TR AUNIZAUA Hunie S deea Uy das@nigaad 9009
‘ViéjﬂﬂﬂiEj‘Uﬂ’]‘WaiﬂSaﬂﬁiﬁuﬂxﬂﬂﬁﬂmiuaw’jm5§§ﬂ ARBAIUBDINNT Iﬂsﬁ‘L!']ﬂ’ﬁ N1509NANNINTY FUTIDNINYDY
INNY NIIATIIAAMUFUAENWNUARIUURANIT N1FIANITAIULATUALALITIEIUTTO

Involving the wellness and health status in physical, emotional, social, intellectual and
spiritual wellness including principle of good health in holistic both knowledge and merit, following
by diet, nutrition, exercise, fitness, wellness and health status laboratory monitoring, stress

management and ethic.
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We.AN. 103 (571103) . finsamuaznnsagsaufulau 2(0-6-2)
NGGE 103 : Friendship and Being Together
Foulaidoswmuney ;]

ANBSUNUANYUENTEUIWIN :

wnAnuaznguiaugy wazmsiilauywd Taowunsinimundsle wasanuduiusiiosnw
fnsn udsiladdgyuesmsufoismlunsedsmiugbussnainnmgy

The concept and theory of happiness, and understanding humanity, with an emphasis on
mental and relationship development for maintaining friendship, including the essential strategies

for living happily with other people.

We.AN. 151 (571151) : AansuazRadlunisadienugy 3(2-3-4)
NGGE 151 : Science and Art for Happiness Creation
Foulaiidesiuneu - aidl

ANBSUNYAN YL NIV

ms¥dndies matlanueuazddu anumng amnudfyuaransziiuvivesdinuaznsine
ANUNNNY ANUEATY wuIAAuazRUINIYRsIandygAny assuazaudAyuitaNgy Teuves
AUEY UTTLANVBIAIUFULALNITATIIAIUGUAIUAE adenlewotassuvaiin n1sAnwdng
Hyadnvuazmisaiennuay Wensiinunm@iafidviensidinfiauysal semaidifienng anuess
LAEAAUP LTI T T AUAY ATTNAS

Knowing of oneself; understanding of self and others; meaning, significance, and contexts
of life and education; definition and concepts of contemplative education; contexts and significances
of happiness; definition, type, and self-creation of happiness; linkage among life contexts-education-
contemplative education and happiness creation for perfect or quality of life through true knowledge

and the beauty and goodness of natures and all things.

a.an. 114 (610114) : a'lmsl,ﬁaqm']wuazﬂfnmw 3(3-0-6)
AG 114 : Food for Health and Beauty
Fouluidosmuney : ladl

MeSUEaNYAENTEUILIN

UNUMYRIe NSRRI NLAT ALY vilauazuifivesaseengvmataniwluemsiid
waRguAnLazALe lsaflAgdostungAnssunisuilan (sadiu lseln Tsanasndenuagiila Tse
nszgangu lsamnunaglsauzis) ensdulse emnsvzasaaun emaiitefame 91vsdnsiiy
onsERILAaLTY NvInEe TR UNARANsTe ML DgUN HLAE AL

Roles of food for health and beauty. Types and functions of biocactive compounds in

food affecting on health and beauty. Illness related to eating behavior (overweight, kidney disease,

cardiovascular disease, a decay of bones, diabetes and cancer). Anti-illness food. Anti-aging food.
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Food for beautiful skin. Detoxify food. Calcium-fortified food and food regulation related to food for

health and beauty.

us.na. 191 (705191) . fuslnafivigaan 1(1-0-2)
MKTG 191 : Smart Consumer
Soulafigewiunou - el

ANDBUNEANYAENTEUIUIY
UNUIMYeIN1snantudinlse 313y Whlanagnsnisnainvesgsia GnSuazntivesiuilaa
2 Y a = o a =
nsiuguslnanuaaiamuuTvy aTegianeiies
Roles of marketing in everyday life, understanding business marketing strategies, knowing

consumer right, knowing how to be a smart consumer in sufficiency economy.

2. nguAvIuNsTRTInBen1sugnas19EI3ARIANIIN (Innovative Co - Creator)

Y

u.Us. 151 (011151) : Msldvaua 3(3-0-6)
PHIL 151 : Reasoning
Feulvfidoswrmnou : g

ANBSUNYANWYZATEUIUIT

[

WuUFIUveINsIEvHa NszUIuMswaziuiuianslidmgna n1senameraludiindsedniu

Psychology and daily life. Individual factors. Interpersonal factors. Social factors.

1.92. 110 (013110) : ININYINVYINUSZINTY 3(3-0-6)
PSY 110 : Psychology and Daily Life
Soulafigesiunou - laig: dwsuindnenilalledeien

ANBSUNUANWAL AL UIUIT

InmneiuTinlszdniu Jaduaudnuadiuuana Jadesuduiusainsenitauana J9de

AudAL
Psychology and daily life. Individual factors. Interpersonal factors. Social factors.
.AN. 100 (176100) : nguaneuazlanade v 3(3-0-6)
LAGE 100 : Law and Modern World
Feulvfidoswrmneu - laig

ABBUBAN B NTEUIUIN
WUIAANIINYVNNEY @aa1TUNINYVUIEY NQUaEiuUNUIMIuFIRY NYUINEAUFIALTENINe

Uszina nguaneiulamivieadu wasngvuneiudnSyuey UnuImveIngraeseAuiodiu serudeniiiia
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av

wagunumvesnguunglugalanfAfng Anvidinsgitigmainnsdanuisiag eadungrinouaslan
adleln

Legal concepts. Legal Institutions. Law and its roles in society. Law and international
societies. Law and local problems. Law and community rights. Roles of law in the rural and urban
societies. Roles of law in the globalized era. Analyses of issues derived from case studies relating to

law and modern world.

W.fn. 100 (176100) : ngvsneuazlanadelval 3(3-0-6)
LAGE 100 : Law and Modern World
Houlafigesiunou - 1aif

ANBSUNUANYUENTEUIIN :

WUIAANIINYVNNEY @01TUNIINYNUIE NQUuIEAUUNUIMIudIAY NYraneAUdIALTEnIng
Uszna nusnefudlamviesiu wagngusnefuansyuuy unumesngnesRuTiesdy seRudauiios
wazunumvesnguinelugalan Ao Anvidinseitdymainnsdinuisng q Reafungumaneuaslan
adie Tl

Legal concepts. Legal Institutions. Law and its roles in society. Law and international
societies. Law and local problems. Law and community rights. Roles of law in the rural and urban
societies. Roles of law in the globalized era. Analyses of issues derived from case studies relating to

law and modern world.

2.99. 114 (201114) . Angrmansawnndeululaniagiiu 3(3-0-6)
SC 114 : Environmental Science in Today’s World
Feulafidesriuneu - gl

ANDSUNUANBAENIZUIUI
AuandeuLaznansenuINAINTIIYeYEs ANunszviniosdandenlunfiuiuiui’
ANEIAYVOINUNAINNAIENITINN; msau%’ﬂmﬁaamﬂm MslEnsne1ns MsAvlavesussvnsuay
uafiv nsunnivesleloy nzlanfeunaznsidsuuasanimgiiennia Ingandsany mswauiogn
f“J"\‘iﬁmﬁa%’ﬂmamﬂumw'ﬂﬂﬂw%'wmﬂiﬁsimﬁuazmimLmu amumsaﬂﬁmumﬁamﬂ%@ﬁu
Environment and impacts from anthropogenic activities, Environmental concerns in
international venues, Importance of biodiversity; conservation for the future, Resource use,
Population growth and pollution, Ozone depletion, Global warming and climate change, Energy crisis,
Sustainable development (balancing of natural resource consumption and replacement), and Current
environmental issues.
2.9%. 190 (201190) : A1sAnad1eEI TRy NMsuAlym 3(3-0-6)
wazn1sdeaIMeIneAEns

SC 190 : Critical Thinking, Problem Solving and Science Communication
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Heulvfidoswrneu - g
ANDTUNUANBMENITUIUIN

nMsAnegeaiinsagia mauidymmaneimansuazinalulad msdoasmdineremans
uazalulad

Critical thinking, problem solving in science and technology, communication in science

and technology.

2.A84. 100 (206100) . ANAATEAS UTINUTTINIUY 3(3-0-6)
MATH 100 : Mathematics in Everyday Life
Houlafigesiunou - 1aidl

ANDSUNUANBENIZUIUI

nslimmmadsadnmansiitenisudtiym ssuuduiuaduasnsusegndldludinuse iy
adlnmansdmsuguslaanaznisdnnismianisdu anuidnidesuiionisdndvla adamansiu
anunsailagiu

Mathematical reasoning for problem-solving, real number system and its applications in

everyday life, consumer mathematics and financial management, sense of number for decision

making, mathematics and current situations.

2.69. 101 (208101) . @RAEINSUNITATITINLASNITNIUY 3(2-2-5)
STAT 101 : Statistics for Everyday Life and Work
Houlafigewiunou EY

MeSUEANYAENTEUILIN

A0ANUNIIANSWINLAENITINNY  adAkagasaUmATUNSLATM  N1TEBUNEWIALATNAYDY
Usngmsalingg  madmideasudeya lemawazanuliviuen  andegeligusznng  nsvagey
auyRgu N3ENTIWNLAIE Nsndongauaziduy nsUszendldtoasunisada

Statistics for everyday life and work, statistics and information in problem solving,
explaining causes and outcomes of phenomena, data summarization, chance and uncertainty, from

sample to population, hypothesis testing, sample survey, plotting points and lines, applications of

statistical conclusion.

8.91%9. 103 (602103) : QAEIMNTIUNYATAUAMNINTIN 3(3-0-6)
BIOT 103 : Agro-Industry and Quality of Life
Geulaiidesiuney - 1ag

ABEUNEANYUENTEUIUIN
AMUFIAYLALVDULYATBIGAAINNTTUNEAT UJFUNUSVDIAaINTTUNYATAUNY BEYIA

N3LUIUNTRANNNGAAIVNTTUNYAT HAAAUNNIRATINNTTUNYATUAENITHAUIAMAMTINUYYE
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Importance and scope of Agro-Industry, interaction of Agro-Industry and human, Agro-

Industrial production processes, Agro-Industrial products and quality of life.

2.8n. 112 (610112) . UINNTSUNANN 9N DINNS 3(3-0-6)
AG 112 : Food Product Innovation
Houlvfidosmunou - el

ANBBUNYANYZATEUIUIY
AUMNIBLAYAUANAYVIUTANTSUNAN AU DINNT TAUSTIUNDINNT FRAVOINANA N
Tyl NENASWAIUINANNUIIDIMT BUIAANITASIIUTANTIUDIYNT NITENBUUALANLAIBNNS NTNAZFDU
a o 1 U fa =4
nandulvd niwddumelygiuaznsalfine
Definition and importance of food product innovation, food culture, types of new
products, principles of food product development, concept of food innovation, food design and

decoration, new product testing, intellectual property and case studies.

u2.0. 107 (888107) . maBudugsiauuRdaunaniasy 3(3-0-6)
DIN 107 : Business Startup on Digital Platform
Feulafidesriuneu - Laidd

ANBSUNYANWYZATEUIUIT

1%
v o

N5 UaANUAANINIAIVUATTaLNAAN T UseRdlavesianigsiauuAldviawnanlesy 7
wmadadmiunsoenuuunsSudussisvuAdaunaniesy nnsfunuadululiniagsiavuisa
wnanrlosy wunAnvewiiiidunsufiRnussanion wunAnesduszney Vimuailunisinau maisudu
gIfAUURITaUNanNTY

Opening up the business idea on digital platform. Founder’s motivation to startup
business on digital platform. Seven techniques for startup design on digital platform. Discovering
business potential on digital platform. “Function” versus “convention” concepts. Component

concept. Working attitude. Startup execution on digital platform.

2A.YNW. 100 (900100) : AAINTsUTNTNNg luTInU 219U 3(3-0-6)
BME 100 : Biomedical Engineering in Daily Life
Soulafigewiunou EY

AND5UNYANYAIENTEUIUIY
I3 a a = L3 a L4 = 6
Anulunkazlenuveddemnssudinswnng Jygruseivgiazdiansaumnanianisunme
% = U = a v L3 6 1 o a L3 aa = L4
TN JaaTinn wilumalulagiunisunmne nswnnduiug NS 3 ZAn19TIn1TUnng
naenaumnAlulagguaminlmaidue
2. BUINIVUANIE

2.1 ¥nU
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Introduction to Biomedical Engineering (BME), artificial intelligence and bioinformatics,
biosignals, biomaterials, bionanotechnology, precision medicine, 3D printing in biomedicine, and

emerging technologies and their impact on health informatics.

3. nguAviduntsauineznsiliunadioiiduuds (Active Citizen)

23.a. 271 (103271) . deAndand 3(3-0-6)
DART 271 : Music Appreciation
Houlafigewiunou - e

AN UNYRNWULNITUIUIV
A 2 A a Y o Y] & I3
ALY NSTUTUNANUT U sNYRInUnS A Tunnway L lyny Tunn NUFIUDIAUTENDUVDY
a  a = a a o o & o Adad o a =
AUAS USUNVDIAUAS LASBIAUAT UNUSENUSHATENAUASNLTDLEY9DIlan AUNIYNINNIAUAT E‘ULLUU
a wa a
AUAT WAZUIEIRVDIAUANT
Listening and appreciation of the masterpieces of Western and non-Western music;
fundamental music elements; musical context: musical instruments; the world great composers and

musicians; music aesthetics; musical forms and history of music.

23.¢1. 114 (109114) . Aaurludinuszaniu 3(3-0-6)
FAGE 114 : Art in Everyday Life
Houlafigesiunou - aidl

ANBSUNYANWYZATEUIUIT

v a

Ms3ufifeafudionmanumng JULUU UuIRn nsEUIUMT wasdnuazlanzvesuRalseingg
BanFieninsaluanu Jsannsaildussgndltlnduvslovidensdniuiinuszdu

Perception of definitions, meanings, styles, concepts, processes and special
characteristics of different kinds of art; methods of art-analysis and art-criticism which can be applied

for the benefits of everyday life.

d.84. 151 (159151) . HIANLBAZIRIUSTTNAIUUN 3(3-0-6)
SA 151 : Lanna Society and Culture
Houlafigewiunou EY

MeSUEaNYAENTEUILIN

AN TUINVDIAIUE MInefkazanIUYessTaIuw eu U1 uwavlledludiuw Jauazwns
maunluduu Asnssunazamideluduu ngueanugludiuun yaduuazeiaiadludiuun nw
aun3 uagAauzluduun suthndludiuun suflewdelnlou duuifunsasuwasgalanatng
Suunfuditoudugulos

2.97. 101 (202101) ;P ugI 1 3(3-0-6)
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Historical background of Lanna. The formation and the end of Lanna states. House, village
and principality in Lanna. Temples and Buddhism in Lanna. Rituals and belief in Lanna. Ethnic groups
in Lanna. Muslim and Christian in Lanna. Language, music and arts in Lanna. Customary events in
Lanna. Mueang or Tai Yuan people. Lanna and changes in globalized era. Lanna and neighbors in

Mekong region.

2A.495. 131 (256131) : ANSYLAN DK MDY 3(3-0-6)
MN 131 : Urban Mining
Houlafigesiunou - 1aidl

ANDTUNUANBENITUIUIN

wwAan1simiiaausluiias wé’ﬂm3L‘ﬁyaﬂéfmﬁéﬁuma%’mmaméw%’wmﬂsﬂssawﬁ NANN1T
Bestulumsnunuuazueniagmdeiis vinmadeswiuAsafunisudusuagmsilada msuseyndld
WBnsuAsislunszuIun s leAataznsafne

Concept of urban mining. Principles of artificial resources management. Principles of
waste collection and classification. Basic principles of mineral processing and recycling. Applications

of mineral processing methods in recycle processes and case studies.

.S, 131 (256131) . g17lne 3(3-0-6)
AGRO 131 : Thai Rice
Houlafigewiunou Y

ANDSUNUANBAIENIZUIUI :

Use¥amans Useindl wagSausssudiieatudnilng unumuaganiunisaidialnelusanalan
fiuginlnewazdug lulan msvgnuazmsinnsdnluguuuusiieg Snineilunsudatn meluladuay
winnssuluwdn nandauarannmd anamnssuuaznswUssuiadundndasinne o

History, tradition and culture in relation to Thai rice, roles and situation of Thai rice in the
world markets, Thai rice varieties and the others, cultural practice and management in rice field,
ecology in rice production, technology and innovation use in rice field, rice grain yield and quality,

manufacturing and product development from rice.

2.7%. 102 (602102) © FANNUWAIIUNI9LEDN 3(3-0-6)
BIOT 102 : Life and Alternative Energy
Houlafideiunou - el

AND5UNEANYAIENTEUIUIY

Tggmmandanuludagdu sdsumaden msldndsnumadenludinusedniu wasndany
YOIUTLINA nuﬂy’ﬂqﬂassﬁLLaSLLmmeLr’flsu
Present energy problems, alternative energy, alternative energy in daily life and energy of country,

including barrier and its solving.
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U472.0. 106 (888106) . nsAedsuaznsadaasevieludausaulal 3(3-0-6)
DIN 106 :  Communication and Networking in Online Society
Soulafigewiunou - el

MeBUEANBAENTEUILIN :

UntdATavenediny NqudnIkasynvayaAsounenIIdIAl N uNULALIATEYIENS
daau weAnssuvenAIotienediay nswnsnszngluesetie anududiudy nslametoya n135uses
ANUYNABIVULATEY LN IAY wenndieduiadotnemsdsauooulatidesdu idotismsdan udsuasio
nslETAnvusegls anuideulsssevinuaietnevmsdsnuuas MR aATygAa

Introduction to social networks. Graph theory and social networks datasets. Game theory
and social networks. Behavior of social networks. Diffusion in networks. Privacy, anonymity and
authentication on social networks. Introduction to online social network applications. How social

networks affect the way of our living? Connection between social networks and economic

development.

f9.9. 100 (951100) . PiasieIvdnuauiludu 3(3-0-6)
ANI 100 : Modern Life and Animation

Houlafigesiunou - aidl

ANBSUNYAN YL NIV
A ladeuseiRmansuouiindunaznmeunsuouidudu ITwuin1s warsunuuiouiudy
Tudagdu wuRaLagnsrUILNIadsueuiiududesiu wu Suwieunisndn mandauazudnisnan s
THdlunuseuiiudusiieg Wethavenanuveindnw nseonuuUfazasweuidudody
Understanding in animation works and animated cinema. Evolution and forms of
animation at present day. Idea and basic process of animation production, for instance, pre-
production, production, and post-production. File utilization in presenting the animation projects of

students. And the basic design of animation character.

BIOL 101 : Basic Biology 1
- v ' ! =
Roulviidearunau ST
AT UNEANYUENTTUIUIY :
o = aa a s o a ada o a ada =

uni s2d8UIBNIMIINGIAIENs ANUULIaNIZYIAITTIN N33 UUATIN a15Aliun
#adlT3n waduarunueddy Wugmanuazenugaans nalnradiauinis AnuraInva1evesdaladin
TassadnsiasniNveaiy Tassasazuninfivesdnd uwazlnineilasngfnssy

Introduction, scientific methods, characteristics of life, biological level of organization,

chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of evolution,
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diversity of life, structure and function of plant, structure and function of animal and ecology and

behavior.

2.972. 103 (202103) : UUAn1sY9men 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1

Goulafigesiunousoy - amzidounden 2.97. 101 (202101)

ANBBUNUANYUENTEUIUIN :
ndesgansial lassadranagminfvenead n1smelaseduivad n1sulawad Wugaans
Wannmsuageuvannaevesddtin iledeiiy eidednd NYRNTIN LazlAIne1Uszyng
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

evolution and biological diversity, plant tissues, animal tissues, behavior and population ecology.

2.A3. 111 (203111) DAl 1 3(3-0-6)
CHEM 111 : Chemistry 1
Houlviigesiuniow. - 1aif

ANDBUNEANYUENTEUIUIY
-] a £ U s = b U e 1 =
untduazUSunaduiusniaueil laseaisesneu Museiediluansusenaudsenneng o aunawndl
gauvnaransduadl wnlilnih asaraleuazreaaun NIN-LUE wazIaunaransTuAll
Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and

colloids, acid-bases and chemical kinetics.

2.04. 115 (203115) : UfjuRnisiadl 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory |
Foulviigesiunou - Az gUSIUNSoUAU 2.A1. 111 (203111)

ANBEUNANWAENTEUIAN

wiafiasine q TuresUfusnisiall YHAT811099094Auaza15UIeN0UTBINDILAT d@15A17UA
U msduasgiiwnaideteangian n1sdunsgilnunadenssduanezgiiiouviesd Wusziniluay
lassa$reluiana auganiiuazufisedundu ausouresufisen wadiandnuaziwadainuidudy
81annsada mavmanaluanalageidenisanasvesyabenuds aunansn-uanazdvines mslmmsansa-
wa nalnmstu saunaransiadl: Uiselelofiudureuedlay uaznsmaaosiiay

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent:
synthesis of calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and
molecular structure, chemical equilibria and reversible reactions, heat of reactions, galvanic and

concentration cells, electrolysis, determination of molar mass by freezing point depressing, acid-base
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equilibria and buffers, acid-base titration, titration curves, chemical kinetics: iodination of acetone,

and special experiments.

2.A3. 206 (203206) . wplidunsdamsutinfnerusnaiviiv sl 3(3-0-6)
CHEM 206 : Organic Chemistry for Non-Chemistry Students
Roulvfidesriuniou - 2.a4. 104 (203104) w39 2.A3. 111 (203111)

ABBUNEANBAYNTTUILIN :
° T~ R a a6 |aaa aa e a ¢
nsTuunuaznsente useluluanavesansusenaudunsd Ujisenalidunsd mylasey
a1sUsenauduvsy wedvhinlalasaisueu lolaweiduuazleluweslasegy ameslownd a1susznauwels
a & a a s = al I3 = 1 aa
wuin asusznauuelalan weaneses Huea wazdines el ueadladuasAlau ninAsuenddnuazey

us Aslulawmsn aUn nsmeziily Wulng wazlusau

Classification and nomenclature, bonding in molecules of organic compounds, organic
reactions, organic compounds analysis, aliphatic hydrocarbons, isomerism and conformational
isomers, stereochemistry, aromatic compounds, halogen compounds, alcohols, phenols and ethers,
amines, aldehydes and ketones, carboxylic acids and derivatives, carbohydrates, lipids, amino acids,

peptides and proteins.

2.A4. 209 (203209) : UfuAnsiaiiduvsddmsutindnwiuenaiaivied 1(0-3-0)

CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students

Foulafidemunou : 1.A1.108 (203108) %38 2.3 115 (203115); uagamzilyuniau 1.a4. 206
(203206)

ANDSUNYANBULNTEUIUIV ¢

wuziigUunsaluazuinyfiRennudasadluiesujianised adaufuRnisiugiuniaail

a a6 6" a L3 aaa aa a a‘dy a L3 ! § o
dunid leloweslaseguuazrameslolelowes UjATeualidunidiugiu uazn1siangimnyilandu

[
=1 %4

LUBNR
Introduction to the equipment and safety procedure in chemistry laboratory, basic laboratory
techniques in organic chemistry, conformational isomers and sterecisomers, basic organic reactions

and preliminary analysis of functional groups.

2.A4. 226 (203226) : WRARWAnddmsutnAnwiuandvrived 3(3-0-6)
CHEM 226 : Physical Chemistry for Non-Chemistry Students
Soulvfidasriuniou 2.4, 104 (203104) %59 2.A4. 111 (203111) *5® 2.A4. 151 (203151)

ABBUNEANBAYNTTUILIN :
gauvnamansidaunil aunadnain aaunamansidaunil audiininisnmuetansazangluanauy

e nsihliiheedidninslad aunansa-uauazlossu waziaiiluiin
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Chemical thermodynamics, phase equilibria, chemical kinetics, physical properties of
macromolecular solution, electrolytic conductivity, acid-base and ionic equilibria and

electrochemistry.

2.A4. 229 (203229) : UUAnseiingna 1(0-3-0)
CHEM 229 : Physical Chemistry Laboratory
Houlaviigesiunou :2.AL. 108 (203108) %30 1.AY. 115 (203115) %38 2.A%. 157 (203157);

wazamelleunsau 1.ax. 226 (203226)
ANBEUNANYANENTTUIAN
wadatugumaaiiiata | mamusluena (aenisiaanunia, mstagadenudeiianas)
mMmeAsisnIuassufureIiiten mstndammaudiesisuduesdesy (Enaindeuiivesvouium)
nyinarn sl MsfnwwaudainnIAsEninweInla — Yeared LarUDNMAY — YBuNad DY way
nslnmsalasnsinAdndlulin msmArasiiaunaanismsnszats msmansiaunaveinsUasugy

SEMINAINUBUDA NMTINAIAINNSBUYBINTEUAY (UaNUA1aBSHLmBS)

Basic techniques in physical chemistry: molecular mass determination (viscosity
measurement, freezing point depression measurement), rate constant and overall order of reaction,
transference number determination of ions (moving boundary method), conductance measurement,
study of solid-liquid and liquid-liquid phase diagrams, pH and potentiometric titration, equilibrium
constant determination by distribution method, equilibrium constant determination in keto-enol

tautomerism, heat of combustion determination (Bomb calorimeter).

2.A3. 236 (203236) . YSuaudmsedd 3(3-0-6)
CHEM 236 : Quantitative Analysis
Foulviigesiunou - 1.A3. 111 (203111) viseametUousgunsaunu 2.4, 104 (203104)

ANDSUNUANBENIZUIUIN

N133LUNUTEANTINTIATIENUATATNINTFIUNILAT adAtuedFnsen USunsinsiei n1s
Anszilastmiin meliemeidsii medansueniiugiu uasmadeanTnslinies

Classification of chemical analysis methods and standard materials, statistics in analytical
chemistry, volumetric analysis, gravimetric analysis, electroanalysis, basic separation techniques and

spectrophotometric analysis.

2.A4. 239 (203239) : UfUamsusaiasen 1(0-3-0)
CHEM 239 : Quantitative Analysis Laboratory
Houlvfigeaunou . awellyunsod 1.a4. 236 (203236)

ANBBUNYANYULATZUIUIY
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madleneihduaey  Maiaveuindlasnislamen  mamuBinueaslsdlagisvomes
nmamusinadleflaenisinmsn  nmsmvsuaeaslsadaseluneadoslalumaslsdlaonislnmsn  nsm
Usnaemunszanesshegnainlaemsinings msmdimaseadenlasnsanazney Tnnudlownsnln
wistu : UAseInse - wa Aeudnimussnlnmsty : UAsense-lua gasuwn3nlnmsdy meavinusunu
arseengvslususdsulnewadamadnlnsalnd  mausinawdnlnewedaedazern  nsmUina
Tosunaglnunadenlnamandlatuauninslnlndines nsadauagiesgdmusunaman nMsuenuag
AATEIMBIAUTENaUTBIB AN la B AT ISR U

Analysis of vinegar, determination of Borax by titration, determination of chloride using Mohr
method, determination of COD by titration, determination of free chloride in calcium hypochlorite
by titration, determination of water sample hardness by titration, determination of calcium by
precipitation, potentiometric titration : acid - base reaction, conductometric titration : acid — base
reaction, coulometric titration, determination of active ingredient in pharmaceutical preparations by
spectroscopy technique, determination of iron by green chemistry technique, determination of
sodium and potassium by flame emission spectrophotometer, extraction and determination of iron,

separation and composition analysis of pharmaceutical preparations by thin layer chromatography.

2.a04. 111 (206111) : uAARE 1 3(3-0-6)
MATH 111 : Calculus 1
Foulafigesiunou - lidl

ANBSUNEAN YL NTTUIUIN -
auiusaznIsUTEENA MImUSHuSLarn1sUsEynd aunsdeeyiusduduniuasnisussand
Derivatives and applications, integration and applications. and first-order differential equations

and some applications.

2.98. 123 (207123) : WanddwSulinfnwanamvnssuinens 3(3-0-6)
PHYS 123 : Physics for Agro-Industry Students
Feulafidesriuneu - gl

A5 UNYANYUENIEUIUIY

SITUYVIRVBINYIANAATUALAINTINVOINANS narnans audflienavesaans gnnadin Fnansuas
ovinwarans n1sundeniauazadu Iwihafin wivdnadauazanzuiménliih  ouvmamansuas
No ¥ Iatveiny

Nature of science and overall picture of physics, mechanics, mechanical properties of matter,
hydrostatics and hydrodynamics, oscillations and waves, electrostatic, magnetostatic and

electromagnetism, thermodynamics and kinetic theory of gas.

.08, 173 (207173) : UfuRnisianddmsutinfnwanavnssuinens 1(0-3-0)
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PHYS 173 : Physics Laboratory for Agro-Industry Students
Feulviidesiunou - laid
ANDSUNYANYMENIZUIUIN
wuznaiesilo mytauazmaialunismaass nsmaassfunamans gammarans gnnain
mans adu audRvesaans T uazanizulvan
Introduction to instruments, measurements and experimental techniques, experiments in

mechanics, thermodynamics, hydrostatics, waves, properties of matters, electricity and magnetism.

.40, 263 (208263) . donUnedu 3(3-0-6)
STAT 263 : Elementary Statistics
Foulafigesiunou - aif

ANOSUILAN UL NTEUIUIN
mumummﬁﬁugmﬁmﬁ’mﬁa Autazidu wazniswanuaseuiazilu Msuszau waz
N1INARBIANYAFIUVDINI TN 0TVRUTEYINT InelY Z-test, t-test, x2-test, and F-test N15Ussendlai-
AUANT NMTIATIZRANULUTUTIU NT0RD0YUAZANEUNUS
Review of basic statistical knowledge. Probability and probability distribution. Estimation and
test of hypothesis concerning parameters of populations by using Z-test, t-test, x2-test and F-test.

Application of Chi-square. Analysis of variance. Regression and correlation.

2.99. 315 (211315) . Fuadidosdy 3(3-0-6)
BCT 315 : Introductory Biochemistry
Foulafigesiunou . 2,011,202 (203202) %i5® 1.A. 204 (203204) %58 1.A%. 206 (203206)

ANDSUNANWUENTLUIUIN |
o 1 = a adaa s 13 ¢ o = = = aa
UNUNFUAANVDIEINYIN © LUaaLAzaIAUITNIUVDIYAE NaNNITANYININULAL Aslulainsn Adin
ninezdilutazlusiu ouleduazlaeuled nsniaddn n1sdsinudianasounazTanassu wazded
Uszend
Introduction to the biochemistry of life: cells and subcellular organelles, principles methods
of biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-enzyme, nucleic

acids, electron transport and bioenergetics and applied biochemistry.

2.9%. 319 (211319) : UfuRn1staliiUaedu 1(0-3-0)
BCT 319 : Introductory Biochemistry Laboratory
Joulviidosiuneu . amellguSeuniou 2.9m. 315 (203315)

ANDBUNYANWULATETUIUIY
Astulasn Indsanu e TWWshu teuleyl waznsatnmasn

Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acids.
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9.91%. 111 (602111) : wAlulagAININNIQATMINTTUNEAT 3(3-0-6)
BIOT 111 : Agro-Industrial Biotechnology
Foulviidesinunou : ladl

ANOSUNEAN YU NTEUIUIY :

mwmmmz;ﬂamLﬁ'maﬁauﬁﬂLﬂ‘wm ‘UssLm/|mswﬁmLLawamﬁmeﬁmﬂqmammwLms}m
wielulagTinnlugaavnssuinuns waluladasondnsunssuiunsmiegaamnssunens nsdentd
LLazmi‘meUiiﬁ;ﬁmsﬁwﬁmﬁmﬁmﬂqmawmwLﬂ'tstm MIAIVANAMANLAZNTUTEAUAMAIN N15ITY
LLazﬁwmLmﬂiuiag%aﬂﬂwiuqiﬁasuumﬂmaLLaxﬁummsiau ﬁﬁmwaqqmmmﬁmﬂwﬂuamﬂm

Marketing and value added of agricultural products, types of production and agro- industrial
products, biotechnology in agro-industry, clean technology for agro-industrial processes, selection
and packaging development of agro-industrial products, quality control and quality assurance,

biotechnology research and development in SMEs and agro-industry in the future.

2.1%. 122 (602122) : Qa?jﬁwmmamwﬁﬁ"aw 3(3-0-6)
BIOT 122 : General Food Microbiology
Geulafideriuneu - 1ifl

ANBBUNYANYAZATEUIUITN

e o w a2

lA59as 190 0ead AN UsennueaqdunidNd1Ayniems unuineeaunsd nadaneaiu
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Qﬁ‘l&ﬂifﬂ‘u@’]ﬁ?i ﬂ?iLGl%EJ@JEJW%?iLgENL%E) ﬂ’?ﬁUULﬂQULLaSﬂqiLﬂU%’ﬂ‘lﬂL%@U%Ej‘l/]‘é LLUULLNUﬂ’]iLQ%EnyEN
Qauvid Jadeiinarionsiadiyuesadund uaznsuuUssaeiugeaunae

Cell structures, important microorganisms in food, roles of microorganisms in food, food
microbial techniques, medium preparation, contamination and stock culture, patterns of microbial

growth, factors effecting microbial growth, strain improvement.

2.91%. 123 (602123) . UjiAn139adainenmeemsiialy 1(0-3-0)
BIOT 123 : General Food Microbiology Laboratory
Foulafidesriuneu - 1aidl

ANDSUNYANWALASTUIUITN

a a

duguing1esgdunsd wedalaondonasnsuenigeusgns Msinziaesgaun3duueInsuds
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Doy
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LagoIIVa) Maeienenasade nafuinvideuiand nstanisieiyresqdunid naves
A1591MNIHONTSIATYVRIRAUYITY NaVBANTORONTIATYVRRAUNIY NaveIRUNTABNITIATYVDIRAUNTE
naveinulunsn-Ansranisiasyuesgiuniduaznisnaneiug

Microbial morphology. aseptic techniques and pure culture isolation, various types of

cultivations, medium preparation, pure culture maintenance, microbial growth measurement, effects



117

of nutrients on microbial growth, effects of salts on microbial growth, effects of temperature on

microbial growth, effects of pH on microbial growth, mutation.

2.2 3990

2.2.1 ¥ aNUSAU

2.91%. 211 (602211) . walulagyannilasfu 3(3 -0-6)
BIOT 211 : Basic Biotechnology
Foulaiigesiunou - 2.99. 101 (202101) wag 2.9%. 111 (602111)

ANDBUNANWAIZNTEUIUINT

AudrAgranaluladgdinin nann1samaluladdinin waluladneiinInn1en1sinens
walulag@inmnsgnamnssy malulad¥inmmisdunisunnduaziadunssy inaluladdinniu
\iswgRaLazdeny

Importance of biotechnology. The principlesof biotechnology . Biotechnology in agriculture.
Biotechnology in industry. Biotechnology in medical science and pharmacy. Effect of biotechnology

on economic and social aspect.

2.1%. 231 (602231) . wialulagnisusin 3(2-3-4)
BIOT 231 : Fermentation Technology
Foulafigesiunou . 9.9, 211 (602211)

ANDSUNANYUENTLUIUIN |

msfiudeuarmseioutide walansendesmsideadeuazoinid NFINASLATEYVOUTAR
ﬂ']iLayEJQL%aﬁﬂu@’]‘ﬁﬁitﬁa’lLLag‘U‘ua’]'ﬁﬂiLL%ﬂ AUNAAFASIUATLUIUNITULNULUUNY LL‘UUﬁ!Qﬂg e
wuudeLiies nsniukazn1sviena welansesasaduazioulesd

Stock culture and inoculum preparation. Sterilization of culture media and air. Determination
of cells growth. Cultivation of cells in liquid and solid media. Fermentation kinetics in batch, fed-
batch and continuous processes. Stirring and aeration. Techniques in cells and enzyme

immobilizations.

a.nv. 321 (602321) : a2 lURAEMNITTUNYAT 3(3-0-6)
BIOT 321 : Agro-Industrial Microbiology
Soulvfidosrinunou © 2.9%. 200 (215200) %58 1.3%. 201 (215201); %38 ©.1%. 122 (602122)

wag 9.91%. 123 (602123)
ABEUNANYAULNTTUIWIN
unu eyt inelugravinssnneas dnvazvesaunidididylugnamnsnneas 13dn
wonuarUFUUTIaeiugaunsd Tuasn15AIVANNTARATILINITINNVRINEASIINRAUNTE UnuIm

v8998un38lugnaIinssnens MsUssgndldaunidlusunisdnnisvendy nsussendldgaunidly
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PAAMNITULYBINEITININ N1sUsEendldiunIdlugparnssunisuanwadnaziouley n1sussyndly
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aunidlugeavnssunaradndinin n1suszendlddunidlugnaimnssuiaddinin nsuszenaly
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AunIGlugnaMnNIIHAYAIN

Aspects of microbiology in agro-industry. Characteristics of important agro-industrial
microorganisms. Screening and strain improvement. Pathways and controls of biosynthesis of
microbial products. Aspects of microorganisms in food industry. Applications of microorganisms in
waste management, biofuel industry, cell and enzyme production industry, bioplastic industry,

biochemical industry, and healthcare industry.

9.91%. 322 (602322) : UUANT59aT9 e Tugna NI sunNens 1(0-3-0)
BIOT 322 : Agro-Industrial Microbiology Laboratory
Foulaiidosiurneu - awzlouSsundondu 9.9, 321 (602321)

ANDSUNYANWALASTUIUITN

a6 vV a a

nsuengaunsdnidlugnavnssunens n133wungdunsdaeUjisemnsiaivasondine
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Isolation of microorganisms used in agro-industry. Identification of microorganisms by
biochemical reactions. Identification of microorganisms by molecular biology. Factors affecting
growths and activities of microorganisms. Application of microorganisms in food production.

Analysis of microorganisms in food. Field trip and reports.

9.N%. 362 (602362) : walulag@annssauluanailassiu 4(3-3-6)
BIOT 362 : (Basic Molecular Biotechnology)
Goulaiidosiuneu . 9.9, 211 (602211) #38ANUAUTAUYDUYDIEI VIV

ANBTUNEANYAULNTTUIWIN

N15U5UUaUE N15AUITUE N15AIVANNITHAAIDBNTBIEY NSNa1eug N155ulUstanaias
WUFIAINTIY Pransaune ulumalulagTinin IWuNUedTuLagIMINTTUNTTUIUNTATNNALNITAAE
Frnssulusiu lulnaueauauived lodingd

Strain manipulations, reproduction, regulation of gene expression, mutation, Protoplast

fusion, genetic engineering, bioinformatics, nanobiotechnology, metabolic pathways and metabolic

engineering, protein engineering, monoclonal antibodies and omics.

a.n%. 421 (602421) : gU1Aunalisny 3(3-0-6)
BIOT 421 : Plant Sanitation
Foulviidosiurion L oMY, 321 (602321) 3DANUANUAUTOUVBIA1UIV

ANBSUNYANYAZATZUIUITN
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yhuaiina aaui uazlssnudanm gunsel uazefesdiolulsanudanm uwasiunvesnsUudou
FUATIENINIEAIN AT UAETININ FIUTAUAINAVIAUIA aV1AU1aNNIEAINYRILTRUTINN N5
FansmaguAviavedlsanudinin Melnisunse LargeingafifiosnIuaNYeIgRaINTINTINN
SEUULINTTIUTENIUTENAYDIQAAIMNTIUTIN I

Location, site, and bio-plant. Equipment and utensils in bio-plant. Sources of contamination
by physical, chemical, and biological hazards. Indices of sanitary quality. Physical sanitary in bio-
plant. Sanitary management of bio-plant. Hazard analysis, and critical control points in bio-industry.

International standard systems in bio-industry.

.N%. 453 (602453) : NSDONLUUNINANTININ 3(2-3-4)
BIOT 453 : Bioreactor Design
Foulaiigesiunou - 9.91%. 231 (602231) %58 8.91%. 315 (602315)

ANDSUNEANWAIZNTLUIUIU
nann1seanuuudwmdn dwdnvialdenia dumdnedaldldenia Swmdndmsuiwaadnd demin
ﬁm%’umaéw‘%maulsﬁﬁﬁgﬂm‘%q Fadndnduwaddunsiviuas wedanisiiuussaniaimesniswinly
JLAURAENNTTU Lﬂ‘%@ﬁ@LLﬁxmaMUﬂM
Principles of fermentor designs. Fermentors with and without aeration. Fermentors for
animal cells. Fermentors for immobilized cells or enzymes. Fermentors for photosynthetic cells.

Techniques for increasing efficiency in industrial fermentation. Instruments and control.

a.N%. 454 (602454) : nseanuuulssnumalulagyanin 3(2-3-4)

BIOT 454 : Biotechnological Plant Design

Goulaiidosiuneu . 9.9, 315 (602315) #s0 8.M1%. 362 (602362) 39ANANULTIULTOUTDS
AU

ANOSUNEANEUENTEUIUIN

ﬂ’l’m‘UaE]@L%@LL@Zﬂ’JWNUa@@ﬁB A15A1TUNITIATING N108NLUUATEUIUNNTHANSTAYDINS
159971 $UUUUPRINNTNRIBE 19T U MTUSHEUNANIAUATYMARS N15UTMISLATINTG viauazfinaves
5911 Mawieumsiiertuanuiinauaslasiaswedsany

Sterility and safety, processes of the project, process design, types of layouts, systematic
layout, planning patterns, economic evaluation, managing, plant location and site, site preparation

and building

2.1%. 455 (602455) : NITUIUNINDULASHAINITNER 3(3-0-6)

BIOT 455 : Up and Down Stream Processes

Geulafideriuneu . 9.91%. 231 (602231) %138 8.91%. 315 (602315) ¥38AIUANUTAUYBUTDS
GREMRRR

ANDDUNYANWALATEUIUITN
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AUAAVBINIAUATNA Y qmmmngmﬁa AMSKAAKATNITIANIERIMIZaN N15RULRE
wAn St nsusnaAnde n1sviwdndusliuiand nisviwde farlieglusutugnisuaznisa
nsguIuns wadanisldiaiesio nsinsesinde sl mwiiﬁ;LLazmi‘UizLﬁumqmilﬁu%m N1IAAN
UAEANENINNNGIAR

Mass and energy balances. Media formulation, production and optimization. Recovery and
Isolation of products. Products purification. Products polishing and combined operations.

Instrumentation techniques. Analysis of products. Packaging and shelf life evaluation. Marketing and

business potential.

9.91%.456 (602456) : UUANIINIZUIUNIINOULALVAINTITHER 1(0-3-0)
BIOT 456 : Up and Down Stream Processes Laboratory
Goulvideunau - awglyuwSsunsauiu 9.91v. 455 (602455)

AT UIEAN YL NTTUIUIN :

ﬂ’ﬁm%ﬂu’eﬂ%’]ﬁgﬂﬂL%@LL@SL%@&Q&U miwémazmimamaxﬁmmzam ﬂ’]iNaWLLﬁSﬂﬂiLﬁ‘ULﬁlﬂﬁ
wdnfouat n1sviwdadusiliuians nslinseindndue msvssfiuengnisfiuing msmatauaznng
AATIAANENINLTITIND

Media and starter preparation. Production and optimization. Production and products
recovery. Products purification. Analysis of products. Shelf life evaluation. Marketing and analysis of

business potential.

2.91%. 472 (602472) . mstdauaznslduselevdannveadedifiuveavian 3(2-3-4)
BIOT 472 : Liquid Waste Treatment and Utilization
Foulaiigesiunou - 2.9, 321 (602321)

ANDBUNYANYALATEUIUITN

o w o aa v ¢ = va &
ﬂ”li‘U'TU@SUE]QLaEW]LU‘USU@QLwa’ﬁnﬂqmaﬁlﬁﬂiiﬂLﬂwmi mﬂ‘uﬂiﬂwummadLMaEﬂEUVIL‘iJusUENL‘Vim

+

IMNYAFNNNITUNYAT NSTUIUNIMTTINNLaTUeTINN LsaaasiﬂiauaqmﬂsuaqLﬁaqmammiumwm

9 Y

Treatments of agro-industrial liquid wastes, utilization of agro-industrial liquid by-products,

biogas and biofertilizer processes, high protein cells from agro-industrial wastes

2.91%. 490 (602490) . 52108U35998 1(0-3-0)
BIOT 490 : Research Methodology
Foulaiigasiunou . 9.4, 455 (602455) uariinFnuntuli 4

ANDBUNYANWEULATETUIUIT

a o

Yyn1ide A101u3de wazTnguszasAn1side malAluNITAUALITIUNITULAENITEIUUNAIIN N3

TNUNUAIINARBILAZNITNAIUIIATISINUITY HAGNS HAKER WATHANTENU Uiimmmmazmié’wﬁq 13
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wislasssnuitenasmadansiiauelassisnuide meufifouidadesiunieldnmsnunuuas
Fuurresenansdfivinm

Research problem, research question and research objective. Techniques in literature
searching and article reading. Experimental design and project proposal development. Output,
outcome and impact. References and citations. Preparation of research proposal and techniques in
research proposal presentation. Performing preliminary research work under the supervision and

guidance of advisors.

.N%. 491 (602491) . NSENUMamAlulagdanw 1(0-6-0)
BIOT 491 : Practical Training in Biotechnology
Foulafigesiunou . AR TudT 4 waranuAiueuYesENYT I

ANOSUILANBIENTEUIUIY

nsineulumiigau aniulszneunis vislssnugnamnssusieg AdanuAsatesiu
walula8dinmaelinisguaresimuaunsiinamuuas/mioe1ansdliingi 6 dUni uselisinit 90
Falus nslradududuiiviwela (Satisfactory - 5) wislidudinela (Unsatisfactory : U)

Training in organization, company or industry related to biotechnology under supervision of
consulting trainer(s) and/or instructor(s) for at least 90 hours. a minimum period of 6 weeks or at

least 90 hours. Grading will be given on satisfactory (S) or unsatisfactory (U) basis.

2.1%. 494 (602494) . @unafneamsutnAned1 v vInalulagyaniw 9 Wiinenn
BIOT 494 : Cooperative Education for Biotechnology’s Student
NoulunAngeinunay  UNANEITUUN 4 WaEALANUNILYDUVDIANUN IV

ANDBUNYANYAENTEUIUIYT

ndnwiinufuRluaniuuszneunsiiieadostugnaimnssuineas lddfesndn 16 §Uai eg1
seifledlagufuinuaiouruninauluaaiuiszneuns meldnmsguavesdmihiiluaanuuszneunis
Laze1915iRUInmlaSuneunune nslidrdutuidudivinels (Satisfactory : S) uazliifudinele
(Unsatisfactory : U)

Students are required to work in the organization related to agro-industry for a minimum
period of 16 weeks as a staff in the organization under the supervision of in-charge trainer(s) of the
organization and instructor(s) of the university. Grading will be given on satisfactory (S) and

unsatisfactory (U) basis.

.N%. 497 (602497) duuun 1 1(1-0-2)
BIOT 497 : Seminar 1
Foulvfidosmunou - Tnfnwntudi a

ANBSUNYANYAZATEUIUITN



122

NSUSSENELAINGINT NISHEUBINUY warnISINsalluTanawmalulagdinin

Plenary lectures given by invited guests, presentation and discussion of topics in

biotechnology

2.91%. 499 (602499) . TAS99UIRe 3(0-9-0)
BIOT 499 : Research Project

Foulaiigesiunou . 9.9, 455 (602455) uaviinAneundudi 4

ANDSUNYANYEULATZUIUIT
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v a o

< a = ¥ A a wva a aa ¥ a
L‘Uummf\]SwuﬂﬁﬂwmmaﬂuaﬂgumLaﬂumsm’mwmLM@IuIaaﬂiaﬂﬂw m&ﬂmmiﬂwﬂmmzmmz
el =2
YDI9191589NUINY
Individual research work in the area of biotechnology under the supervision and guidance of

an instructor.

9.79. 304 (604304) : AAINTIUYINTTUIUNITNUFIY 3(3-0-6)
FE 304 : Fundamentals of Bioprocess Engineering
Foulviidesiunou . 1.A0. 103 (206103) %138 2.A04. 111 (206111); wag 2.A%. 226

(203226); dnsutinAnwldlaivienvinguy
ANDDUNYAN WL AT UIUIVN
AUAANIAUATNEINY NSiAGeUNTRsvRdlva NaNMTEIBMANLTEU NANNITAIEWNIAAS

Mass and energy balances, fluid flow, principles of heat and mass transfer

9.79. 305 (604305) : UUAN15IAINTTNTINTEUIUMTNU Y 1(0-3-0)

FE 305 : Bioprocess Engineering Laboratory

Foulviigesiunou - awmelUguSeunsauiu 8.99. 304 (604304) ; @vsutn@nwIuen
ven

ANDBUNYANWULNTETUIUIYN -

MsEnUFTRNS 3ea n3szive MsTanuniln aunsluadyd MsHaN N19n58 NIUYUIBA
wgdalaiwdy in3eaanidsuanuiou msmemarwdoulunzlias nsndu msafn msviukauy
LL‘UILg’E]ﬂLL%\‘i LLaz@muuaﬂamuﬁ

Practice of evaporation, viscosity measurement, Bernoulli’s equation, mixing, filtration,
centrifuge, fluidization, heat exchanger, unsteady state heat transfer, distillation, extraction, freeze-

drying and field trips.

2.MN. 313 (605313) : NSINBHUNITNAABININNALULATNISNRIUINANN Ut 3(3-0-6)
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PDT 313 : Experimental Design in Product Development

Geoulviidosiuneu © .80, 263 (208263)
AN UNEANBMLNIZUIUIYN :

Anuaamadauluszuun sTRLINAR S n3eadiolunInadeuaLLANIIeIRRie 119
Nanuuutatuifenaziatstady N150nnRsLATENSUNUS N19INUNULUUWAAINARLAZIUDSUUIY WU
WwunIaneulnay uazluUAIUNEN Wazn1ImeaTinzay

Error in product development systems, tools for mean difference tests, design of single factor
and multi factor, regression and correlation, Plackett and Burman design, central composite design

and mixture experiments and optimization.

2.18a. 480 (606480) . NISIASEUAUNSDUANN RN 2(2-0-4)
MPT 480 : Pre-Cooperative Education
NoulunAvunau - INANITUTN 3 WaEANLANUNILYRUYDIANUNIV

AT UNEANYUENTTUIUIY :

mmiﬂ’nmsﬁﬂﬁ]LLasz]mmwmawﬁﬁ]ﬁﬂm nsuuadluaniuyUsznaunis mnulasniesenig
nsuURaniadne waznsnseuANUnseuneudganiafng

Understanding and purpose of cooperative education, conducting in the organization, safety

in cooperative education, and preparation for cooperative education.

2.2.2 ¥ aniaan

2.9%. (452) 601452 : ASAUANLAZNITUTEAUAMAN 3(3-0-6)
FST 452 : Quality Control and Assurance
Goulafidewudoudey a0, 263 (208263) Wi 8.9, 314 (605314)

ANOSUNANYULNIE VI :

NANNITLATNITIANITBIANTNITAIVANAMNIN N15ATIVIRAaNTRNITANduazall ssuunis
AUALALAMN Teaifuasreuiamesidlunsmuauaunm MsUssduanassamduda uazseuy
MIUsEAUAMAMN

Principles and organization management of quality control. Measurement of physical and
chemical properties. Quality control system. Statistical methods and computer in quality control.

Sensory evaluation. Quality assurance system.

9.1%.431 (602431) : ANSVsNWeanagaa 3(2-3-4)
BIOT 431 : Alcoholic Fermentation
Houlvfigeaunou : .99, 361 (602361) %30 8.1%. 362 (602362); WAy 8.m%. 321 (602321)

ANDSUNYANWULNTZUIUIYN ¢



124

sal

ANwEVRIBARNEAN

[

all {]igmmﬁﬂuLﬁ@uLLazmiLLﬁﬁiym AINABINNTANTOMNT weanagedifie
Founds gaut ailn ann Aned 10u$ Tanuandnfasian Iiiuazndndaeilnd uiud

Characteristics of important yeasts. Contamination problems and solutions. Requirement of
nutrients. Alcohol fuels. Fermented beverages, Sato, Sake, liqueur, beer, whisky and whisky products,

wine and wine products and brandy.

2.1%.432 (602432) . BIUNTUANVDINIALIUBAN 3(2-3-4)
BIOT 432 : Oriental Fermented Food
Houlviigesiunou 9.9%. 321 (602321) A30ANUAUTAUYDUVDIAIVIIU

ANDBUNYANBULNTZUILIYN :

mMadsunlameduadivesems ﬂﬁi%ﬁﬂﬁ@ﬁ%LLﬁxﬁ?LMﬁﬂLLﬁd nsmihdawazdnfinudonuds
mantnnewaliiuazin i

Biochemical changes of foods. Fermentation of cereals and legumes. Fermentation of fish

and shellfish. Fermentation of fruits and vegetables. Fermentation of meat.

.N%. 433 (602433) . NITUIUNITUIIN 3(2-3-4)
BIOT 433 : Fermentation Processes
Foulviidesiunou B, 231 (602231) %58 8.91%. 315 (602315) 158 8.91%. 321 (602321)

AN UNEANBMLNIZUIUIYN ;
nszvaumanTnuuuldonna nszuaunmsndnuuuidd wagldldenne nszuaumsudnwuuldly
91M1A NsyUILNSMTNYeadTiannsadauassiuasld  nssutunssinlngldiiledowaddn
Fermentation processes with aeration, fermentation processes with semi-aeration and

nonaeration, fermentation processes without aeration, fermentation processes of photosynthetic

cells, fermentation processes of animal cells.

.1%. 434 (602434) . wAlUlAgIININNI9BINNS 3(2-3-4)
BIOT 434 : Food Biotechnology
Foulaiigesiunou 9.9, 321 (602321) ¥SANUNIUYIUVBIAIVIIV

ABBUNYANBAYNTZUILIN :

dvsnaveanaluladdinmsonuninmslavuinisvese s wulesidldlugnamnssueims
(yilnvestoulesl undsiiun nmawdatouley n1suszendlduaznsldvselovdlugnaimnisuenmis) ns
dupszrinarmindnesdusenavomsiaggdunidlugnaivnssuenmns (aslindusa weaweSledu nsn
un36 Tedlnuammlsd thmausanesed wWilnduaglusiin) ewnsanmedansdnulsiusnssuuagnis
Usziiuanuaeniy (emsiaudsiugnssy anuidesninnisuilanemsdauusiusnssy Teldifeades
2IMIAARUTIUTNTIN NMINTINFRULAUTIUAMUYABATB YR IMIAALUTIUTNTIN UagN10TIAERY

AunIgluImIfauUsugnIw)
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Influence of biotechnology on nutritional quality of food. Enzymes in food industry (types of
enzymes, sources, enzyme production, application, and utilization in the food industry). Synthesis
and production of food substances by microorganisms in the food industry (flavor compounds,
bacteriocin, organic acids, oligosaccharides, sugar alcohols, peptide, and proteins). Genetically
modified (GM) foods and safety assessment (GM foods, health risks associated with GM foods
consumption, debates of GM foods, investigation and assessment of the GM foods safety, and

determination of microorganisms in GM foods).

?.1%. 435 (602435) . waluladdanmmaesasdnans 3(2-3-4)
BIOT 435 : (Cosmetic Biotechnology)
Foulvfidosunou © 9.9%. 321 (602321) MOAIUAUTAUYDUVDIAIVIIUN

ABBUNYANBAENTEUILIN

fugruvesmeluladtinwlueiesdens Iiun nszuaumsnin nssuaunafaufisemsdanin
wazunumMesgad e lueiesdions Tusiu wulnd uaziouleilueiesdens nsdanszsiansoongns
msannlagnszuaunmsmamallad®anm meluladfrinmluedosdrens 1éun wandusiquaia (Ml

a

ANLYNAY 2308 A7 warnisUesiuseded) nandusiguatduny (NM3aTYvuduUNY Lagn1TYINENL)

Y

(%

NANNUNALAYDIUIN UMDY UANNISHNANLAENISNAIUINARAU (89AUTENDU N1SAIRITU kaLnISUTELIY

(%

wAnsnel) yuuesituaulasnsouazngszdou waliuveunaluladinmeoiedesdienslusuian

Fundamental of biotechnology in cosmetics including fermentation and biocatalytic
processes, and roles of microbiology in cosmetics. Proteins, peptides, and enzymes in cosmetics.
Synthesis of active ingredients by biotechnological processes. Biotechnology in cosmetic including
skincare (moisturization, skin aging, skin color, and UV protection), haircare (growth modulation and
coloring), dental care, and perfumery. Principle of production and product development of cosmetics

(composition, formulation, and product evaluation). Safety and regulatory perspective. Biotechnology

trends of cosmetics in the future.

2.N%. 436 (602436) . Fanszurumsvdnniwnnazlnla 3(2-3-4)
BIOT 436 : Coffee and Cocoa Fermentation Bioprocess
Foulviigesiunou . B.N%.321 (602321)

ANDSUNYANWULNTEUIUIVN ¢

[

ngAvvesnIruaglnly Fanszuruntsndaniwiiazlnli ndaduainiuniazlnla nsaiuau
AMANLAZN1TUTEIEUANNUADANY NTTUIUNITUALHEAR ”mﬁﬁagaqummauaa NI9ANISVOILEYIN
ATTUIUNITNER

Raw materials of coffee and cocoa. Bioprocess of coffee and cocoa. Coffee and cocoa
products. Quality control and safety assessment. Process and high value-added products from

wastes. Management of waste from processing.
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9.0%. 437 (602437) : nsluledndlugnamnssunens 3(2-3-4)
BIOT 437 : Probiotics in Agro-Industry
Foulaiidosiurneu © 9.91%. 321 (602321) ¥38RNUANUAUYBUYDIA VIV

ABBUNEANBAENTEUILIN
AnudAyreIMIfnwdunidlussuumaiuems quaudfveddnsluledind wilulednduazln

a

dlulefind unumlussuumaiuemsiasaunn AuautansdugRauysdnelsauazn1suantunnesle

q

s

u unuwilugranvnssuinuasuaymsUszendld. mawaniwslulednd wiluledndifionisuussunansiosi
M9

Importance of study on intestinal microflora. Properties of probiotics, prebiotics and
postbiotics. Roles in the intestinal tract and health. Property of anti-pathogens and production of
bacteriocins. Roles in agro-industry and applications. Production of probiotics and prebiotics for food

processing. Safety and regulatory perspective. Packaging design, marketing planning, and business

opportunity.

2.M%. 438 (602438) : NSTUAUNSTINNLastalvaales 3(2-3-4)
BIOT 438 : Bioprocess and Chemistry of Beer

Goulafidewudeou © 9.91%. 321 (602321) M38AUAUAUYDUYDIE VI

ANOSUNEAN YU NTEUIUIY :
Jesiutin @ad uazUseiieans, vliaveades nszuiumman uaznuamingsiv, inalulagves
fad mansfn wazmaluladiouleslluniswdn, nmseoniuudantn MIruUANATEUILATHER NALLAL T
NMINTIIEDUAMNMLAZNTAUTNY, N1591uKUNSHER NMsuduszneunts ngurane uaznsnann
Beer, and life, arts, and history, Types of beer, production proces, and quality of raw
materials, Yeast technology, fermentation, and enzyme technology in the production, Fermenter
designs, production control, aroma and flavor, Quality inspection and storage. Production planning,

entrepreneur, laws and marketing.

a.N%. 441 (602441) : oulydvesgdunid 3(2-3-4)
BIOT 441 : Microbial Enzymes
Goulaiidosiuneu . 321 (602321)

ANBEUNANANTTUIAN
a N ea & i ¢ a e o W a o 1Y)
aunidniduurasvensuled vllnveseulydiidrAgylugnainnssy niswdneuledluszdu
o v a £ { a aaa
geanngsy Makenuaznsvieuledliusans anneiwanzanlunisiinufisenveseulesl saunamans
yosoulel nsldoulailidulselovdlugramnssuismduomsuazldlgomis

Microorganisms as sources of enzymes. Important microbial enzymes in industries.

Production of microbial enzymes in industry. Isolation and purification of enzymes. Optimal
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conditions for enzyme reaction. Kinetics of enzymes. Application of enzymes in food and non-food

industries.

9.1%. 461(602461) : walulagnsldgaunsd 3(2-3-4)
BIOT 461 : Microbial Technology

Foulafidemunon . a9, 315 (602315) %30 0.M1%. 321 (602321)

ANDBUNYANWULNTZUIUIYN -

'
6

wialulagvesgdunsd Usenaulumeadedu nsudnneanaged n1sHaanandunNd1AynIg
1 a L3 a a6 Y a '3 v a a a
QAAMNTTY LU NIAKDIILY woulwsl nIndun3d 59A0g WA awmeseud gosluu IATU Lazianilu
Technology of microorganisms including gene banks, alcoholic production, production of
industrially important products such as amino acids, enzymes, organic acids, pigments, proteins,

steroids, hormones, vaccines and vitamins.

2.91%. 462 (602462) . waannalulad 3(2-3-4)
BIOT 462 : Malting Technology
Foulaiigesiunou © 8.7, 231 (602231) %58 8.7M%. 315 (602315) %58 8.7M%. 321 (602321)

ANDBUNANYAIZNTEUIUIVT

#3710y Fualveiueal danizueanuazUszinnvestean waluladusiueaniaznis
ks MsUseiununInkaznIsusnw

Some aspects of grain physiology, biochemistry of malting grain, malting conditions and types

of malt, technology of malting and klining, quality assurance and storage.

.N%. 463 (602463) : WIVaNLAENINALUIAETININ 3(3-0-6)
BIOT 463 : Special Topics in Biotechnology
Foulviigesiunou - 2.91%. 301 (602301) %58 8.1%. 321 (602321) %138 8.91%. 362 (602362)

ANDBUNYANYALATEUIUITN

[ 19

mathaweiidelmivazidumhaulamaveluladinim vseaunduiusiulaedidessey

The presentation of modern and interested topics in biotechnology or related area by

specialist.

9.1%.464(602464) . wAlulagdanwssauuilu 3(3-0-6)
BIOT 464 : Nanobiotechnology

Soulvfidosrinunou - 9.9, 301 (602301) 30 0.M%. 321 (602321) 30 0.91%. 362 (602362)

ANDBUNYANYALATEUIUITN
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Uszianveanaluladuilu n1sdnseidevvesluiana n1susenaussivunlu taliseauunly
walulagunluszavluana Bidnnsetindszavulu wesndszavuily gunsaldinimszauuily n1s
Uszgndlduazuunliunsimuimalulagdinmseauuily

Types of nanotechnology, molecular arrangement, nanoassembly, nanochemistry, molecular
nanotechnology, nanoelectronics, nanomatrics, bionanodevices and applications and trends in

nanobiotechnology.

9.1%.471 (602471) : mMstntauaznsliduselevidanianmanld 3(2-3-4)
nensinensTiiduveuds

BIOT 471 : Agricultural Solid Waste Treatment and Utilization

Feulufideariuneu © 9.9, 321 (602321)

ANDSUNYANWALASTUIUITN
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Usznnvesianuiolinianisinuns wardnuazvesianmdeld msmdnTanmasldmanmsinums
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ieisTENd 1l wdl-HEnd wasvne@vinet mstidaveadeiluiiy nisldadunidiieiunmuamiseIns

= a

LLﬁi’ﬁ@Lwﬁaﬁmamﬁmwm NSHARLTA N1THAALAATININ NSEUIUNTIYeFININ N1TIRNTIALA
ARSI TB U VEDTNINSINEAT LaTkIAATNLATETANERS

Types of agricultural residues and their characteristics, treatment of agricultural residues by
physical, chemical, physico-chemical and biological means, Hazardous waste treatment, microbial
treatment for improving the nutritive values, mushroom production, biogas production, composting,

value added products from agricultural wastes and economic considerations.

2. AdauAIAIAENITUNTTUSUUTIANgNS
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(Information Technology and Modern Life)

naenn nqenn wnNaMIUTUUTS

(1) medvAnwialy 33 (1) medvAnw1aly (General Education) 31 - dnguuuiinAnwwialulvel
1. ngudydunisimniinwensiugiseui 24 | - 3910sAY (Required Courses) 22 dielidladetu
(Learner Person) 1. ngudmdrumsiauineeniadugizeui 15
- 3¥1U3AY (Required Courses) 21 (Learner Person)
001101 mmé’mqwﬁugm 1 3(3-0-6) |

(Fundamental English 1)
001102 mmé’mqwﬁugm 2 3(3-0-6)
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001201 MIBIUTATITLATNSTLUDEN ] 3(3-0-6) >
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(Critical Reading and Effective Writing)
001227 MW angudmSuNuATAEnsLaLaNaMNT Y 3(3-0-6)

NYNT J

(English for Agriculture and Agro-Industry)
050100 nslkdnrwlne 3(3-0-6)

(Usage of the Thai Language) -
099100 nmwdsngulutiunszuunsinwleg 3(3-0-6) S

(English in Thai Educational System Context)
204100 walulagansaumanasiinads Tl 3(3-0-6) WMo
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- 3y@an (Elective courses) 3
Tasidenannszuadndeluil
009103 N133ENTAUNAKAZNITULAUDENTAUNF 3(3-0-6)

(Information Literacy and Information

Presentation)
011152 Bemaniifionunndindia 3(3-0-6)

(Ethics for Good Quality of Life)
012100 MW InitenmunmTinia 3(3-0-6)

(Mind Development for High Quality of Life) anidn
601201 19nN13LUsFULAYOUBNEINIS 3(3-0-6)

(Principles of Food Processing and

Preservation)
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(Accounting for Non Accountants)
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(Finance for Daily Life)
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(Philosophy of Sufficiency Economy)
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(Introduction to Entrepreneurship and 3(3-0-6) | - wWasunduindadu
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- 3y@an (Elective courses) \
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128100 ﬂ1iu'%mimumwﬁﬂﬁswwﬁmaﬁugm
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(Psychology and Daily Life) 3(3-0-6)
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(Law and Modern World) 3(3-0-6)
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(Environmental Science in Today’s World) 3(3-0-6)
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900100 Arnssudanisunngluginuse a1
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3. ngudndumsainsnadunaiiissi
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103271 &3An3dny
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(Art in Everyday Life) 3(3-0-6)
159151 §3ANLALTAUGTTUAIUUI
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256131 msviuilousluiio
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602102 FINAUNSINUNILGDN
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951100 Winadelnidulautivgu
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(2) waedruanie Litaenda (2) waedrnaniy Litiaenda - el ettt
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202101 F¥ineitugiu 1 41 ) 41 gyilvianunsailanay
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(Biology Laboratory 1) 1(0-3-0) - Lﬁ@iﬁﬁﬂﬁﬂmﬁmﬁmmi
203111 1A% 1 \oadu et nsld
(Chemistry 1) 3(3-0-6) wiasilosng q lun1side ns
203115 UjURmsiadl 1 Weulasesndaymiiiay 218
(Chemistry Laboratory 1) 1(0-3-0)
203206 LAdidunIddmsutindnwiuenaiviviedl willowii
(Organic Chemistry for Non-Chemistry Students) 3(3-0-6)
203209 UfUAMseiduvsgdmivindnwiuenainiyadl >
(Organic Chemistry Laboratory for Non- 1(0-3-0)
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203226 ilBsEnddmsuinAnwiusnauiv el
(Physical Chemistry for Non-Chemistry Students) | 3(3-0-6)
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203229 UfUAMsedHER

(Physical Chemistry Laboratory) 1(0-3-0)
203236 USHaATIEn

(Quantitative Analysis) 3(3-0-6)
203239 UfUAMIUSINaaATIen

(Quantitative Analysis Laboratory) 1(0-3-0)
206111 umaRda 1

(Calculus 1) 3(3-0-6)
207123 anddwmsuinfnwanaivnssunens

(Physics for Agro-Industry Students) 3(3-0-6)
207173 UfUAMsA@nddmsutinfnwgnamnssununs

(Physics Laboratory for Agro-Industry Students) 1(0-3-0)
208263 @@y

(Elementary Statistics) 3(3-0-6)
211315 Fuailibowiu

(Introductory Biqychemistry) 3(3-0-6) e,
211319 YFURMITIATLUBI

(Introductory Biochemistry Laboratory) 1(0-3-0)
602111 wAlLlAEHININNNDAAIMNTTUNYAT

(Agro-Industrial Biotechnology) 3(3-0-6)
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602317 UjjUansimnalulad@anin 2
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(General Food Microbiology) 3(3-0-6)
602123 UfiAn139aT7Anemsensiily
General Food Microbiology Laboratory 1(0-3-0)
2.2 3y uen Lidssnda 2.2 3y uen Lidssnia
2.2.1 1@nUAY 53 2.2.1 1anUAY 52
w1 1A599IU39e By 1 Un@
LAY 2 dnnafnEn a4 WA 2 dnnafnen 43
50 49
602211 waluladdan ey } e
(Basic Biotechnology) 3(3-0-6) :
602314 wialuladTinin 1
(Biotechnology 1) 3(3-0-6)
602315 wialuladTanin 2
(Biotechnology 2) 3306 | [ onidn
602316 Ufdin1smalulagiinin 1
(Biotechnology Laboratory 1) 1(0-3-0)
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(Biotechnology Laboratory 2) 1(0-3-0)
602231 wialuladnisuain ~udsitformnnluszundnii
(Fermentation Technology) 3(2-3-0) | grendniiarugidousnn
602321 8%V INenlugRAMNTIUNYAT } o a Al Faldvinisdansy
widlouLay L ,
(Agro-Industrial Microbiology) 3(3-0-6) Wemdid Ay Uadu
602322 U{URN153a%7Inelugnavnssunyms .. nszuaAvTlmiffanudung
(Agro-Industrial Microbiology Laboratory) 1(0-3-0) } HIHEHLA WzannnTunIdy Teun
602362 elulaBTanszdulianaidpsiy N3z walulagnisvdn
(Basic Molecular Biotechnology) 4(3-3-6) | wazvaluladdinnszau
602421 gU1AUIALTINUY } ileudy Tuanaudosiu
(Plant Sanitation) 3(3-0-6)
602453 NM59NLUUAIALINTININ A
(Bioreactor Design) 3(2-3-6)
602454 M39aALUULINUALUlaETIN N
(Biotechnological Plant Design) 3(2-3-4)

602455 NIZUIUNIIADULAZREINITHER
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(Up and Down Stream Processes) 3(3-0-6)
602456 UJUANISNTEUINNTNOULALUAINITHE
(Up and Down Stream Processes 1(0-3-0)
Laboratory)
602472 mMsthdauazn1siuslevtiannvesdefiiu
VDINE 3(2-3-4) a A
WllDULAL
(Liquid Waste Treatment and Utilization)
602497 duuun 1 1(1-0-2)
(Seminar 1)
604304 ?mﬂﬁm%amzmumiﬁugm
(Fundamentals of Bioprocess Engineering) 3(3-0-6)
604305 ﬂﬁﬁ’amﬁmﬂsiu%qmsmumiﬁugm
(Bioprocess Engineering Laboratory) 1(0-3-0)
605313 N19INUNUNITNABDIMIMALLLAENITHAILN
NN 3(3-0-6)

(Experimental Design in Product

Development)

o
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(Students may choose to study in one of the indnwazdaadonGeunnulaununiieein 2 uay
following 2 plans) ﬁ’d‘ﬁ (Students may choose to study in one of
s 1 1A5991U338 the following 2 plans)
602492 n15AnNUNIINALUlagTINN uny 1 Un@d (Plan 1 Regular)
(Practical Training in Biotechnology) 2(0-10-0)
602499 1ATIUITY } unidn
(Research Project) 3(0-9-0) ..
} AVBULP - Lﬁaiﬁﬁﬂﬁﬂmﬁmﬁmmi
602490 52108175398 1003-0) | Josdu orfivu msly
(Research Methodology) w3esdlerng 4 Tun93de ns
602491 nmsinnumsnaluladdanin 10-6-0) | Weulasesstgymiiiay “as
LAY 2 dvnafnen (Practical Training in Biotechnology) - NTEVIVIVINTRANIUNNG
602494 avnaAnwdmsulnAnwIaIuIN WA 2 @R (Plan 2 Cooperative Education) walulad@inm finsusuan
walulaginan 9 M wiheinasiielaenndesiu
(Cooperative Education for Biotechnology’s mheinveamangnsania
Student)
606480 NSLAILUAUNTDUANAIANYN 2(2-0-4) ~ wilowfu

(Pre-Cooperative Education)
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2.2.2 \aniaan
e 1 Taseauide Lidesndn 9 2.2.2 nLaan 9
ey 2 annadnen lideanda 3 uky 1 Und (Plan 1 Regular) lsidaenin
way 2 dunafnen (Plan 2 Cooperative Education) 3
Tneidenannszuaind Uaaevluaudmelul Lidasndn
601452 N13AIUANLALNMIUSTIUAMA TN Tnedonnnnssuainiidegeuluaudmelud
(Quality Control and Assurance) 3(3-0-6) | )
602431 nsinuLeangea
(Alcoholic Fermentation) 3(2-3-4)
602432 ervsviinvemenyTueen . L
WALl ULAY
(Oriental Fermented Food) 3(2-3-4)
602433 N3LUIUNITNIIN
(Fermentation Process) 3(2-3-4) |~
- NTBUIIVIAN 9) Doty
602434 NAlWlAEHININNBINS 3(2-3-4) | ilefamudinugitamenis
(Food Biotechnology) TuTdin Weneuaues
602435 mAluladiinmmaaiasdrang 3(2:3-4) | AuFeIN1svRIMTinuaLE LY

(Cosmetic Biotechnology)

602436 YINTEUIUATHINNHLALINLA

Yeudin
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(Coffee and Cocoa Fermentation
Bioprocess)
602437 Wnslulefndlugnannssunyns 3(2-3-4)
(Probiotics in Agro-Industry)
602438 nsxUIUNITTINNUazLATivaulys 3(2-3-4)
(Bioprocess and chemistry of beers)
602441 toulasiveqiuvd
(Microbial Enzymes) 3(2-3-4) | )
602461 wialulagnsldyaunse
(Microbial Technology) 3(2-3-4)
602462 weaninalulad
(Malting Technology) 3(2-3-4)
602463 Fivefimmanaluladdinim willaudy
(Special Topics in Biotechnology) 3(3-0-6)
602464 wAluladTinmszauuilu
(Nanobiotechnology) 3(3-0-6)
602471 Msvidakaznsiiuselemianvendefiiu p
SRNIGR 3(2-3-4)

(Agricultural Solid Waste Treatment and
Utilization)
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138lMA0N1NNTEUIWIN AU 300 FulU Milnaaulunuy

PUEINNTTUN AT AUFIFINTTUAIANS ALEINNAIENT Y30

AELNEAIANERNS 19UlaslAsUANLIUYRUIIND1DT5EN

U3nw

(or select from courses number 300 series offered in the

Faculty of Agro-Industry, Faculty of Engineering, Faculty

of Science or Faculty of Agriculture by approval of the

curriculum administrative committee)

2.2 3y1ln (818) Lidasnda

inAnniivsrasasSowininonadenoudyinluaviled
Ipdnaeumulssnrunivendadeodn Seq Julndide
gaudgusutnAnwuInededesui lddesnin 15 wiae
An AU UTeIe11sETUSnE Seasyilaiisuay
WJ’JEJﬁm’mmaawé’ﬂquﬁm%u?m laitfoanin 15 wiieia
Students who wish to earn a minor subject may choose
to take any courses according to the Announcement of
Chiang Mai University subject: Minor coursework offer for

Chiang Mai University students at least 15 credits and by

15

LALlDULAL
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the consent of academic advisor, which increase the
total credits at least 15 credits throughout the academic
school year.
(3) nundvLaantas hiveunin 6 (3) nundvaantas hitesndn 6
Iuunilsinsiunasavangns Litdesndn 133 | wdumeinsiunaeaavdngns liteends 130
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WNUNISANWILAN WA, 2561

WNUN1TANYIUTUUTS W.A. 2566

=]

FulN 1

P

Judn 1

= ]
AIANITANYIN 1

001101

203111

203115

206111

207123

207173

602111

204100

1.9. 101

2.A4. 111

2.A4. 115

2.A0. 111

g, 123

And. 173

a.nY. 111

2.A4. 100

mma“aﬂqwﬁugﬂu 1

(Fundamental English 1)

vl 1

(Chemistry 1)

UfuRnsad 1

(Chemistry Laboratory 1)

upaAaa 1

(Calculus 1)
Wanddwsuinfnwgnamnssunyns

(Physics for Agro-Industry Students)
UuRnmsildnddwsutindnwignamnssununs
(Physics Laboratory for Agro-Industry Students)
WAlLLAETINIMNIEAENNTTUN AT
(Agro-Industrial Biotechnology)
wialuladansaumeakazTinadelng
(Information Technology Activities 1)

RIPEY

WUBNA
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

20

= =
AIANITANEIN 1

001101

203111

203115

206111

207123

207173

602111

602201

u.8. 101

2.4, 111

2.A4. 115

2.A0. 111

g, 123

1Wg. 173

2.n%. 111

2.n%. 201

mmé”aﬂqwﬁyugm 1

(Fundamental English 1)

il 1

(Chemistry 1)

UfuRnmaadl 1

(Chemistry Laboratory 1)

upanaa 1

(Calculus 1)
Wanddwmsuinfnwgnamnssuinuns

(Physics for Agro-Industry Students)
UfuRnmsildnddwiutnfnwianamnssunums
(Physics Laboratory for Agro-Industry Students)
WAlLLAETININNINEAMNTTUNYAT
(Agro-Industrial Biotechnology)

lantiAun199AaI NI SUNLAT

Agro-Industrial Vision

RIPEY

NUWAR
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

18
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U 1

A T
o oo

FUUN 1

= ]
AIANITANYIN 2

001102

202101

202103

602122

602123

602201

140104

1.9. 102

1.9. 101

2.9. 103

.Y, 122

.Y, 123

2.1%. 201

. 104

mma“aﬂqwﬁugﬂu 2
(Fundamental English 2)
FAvenitugu 1

(Basic Biology 1)
UHURNTIINe 1

(Biology Laboratory 1)
fqa%ﬁmmmammﬁﬁﬂﬂ
(General Food Microbiology)
UftRnmsgatningmsesiily
(General Food Microbiology Laboratory)
TanyiFin19enavnssLN N
(Agro-Industrial Vision)
mafuwaiilos

(Citizenship)

RIPEY

WUBNA
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

15

= P
AIANITANWIN 2

001102

140104

202101

202103

204100

602122

602123

U.8. 102

% 104

1.9. 101

1.9. 103

12.AN. 100

2.1%. 122

2.91%. 123

mmé”aﬂqwﬁyugm 2

(Fundamental English 2)

msdunaiios

(Citizenship)

FrAvenitugu 1

(Basic Biology 1)

UHURNMITIINe 1

(Biology Laboratory 1)
waluladasaumanas iinadelml
(Information Technology and Modern Life)
9287 Inge sl

(General Food Microbiology)
UftRnmsgataingmsemsialy
(General Food Microbiology Laboratory)

RIPEY

NUWAR
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

17
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17

T 2

Fuln

= ]
AIANITANYIN 1

001201  %.8. 201 AMIBIUTNATIEALaEN 1T ued1wdlUszAvtna
(Critical Reading and Effective Writing)
050100  #.An. 100  AIskintwlne
(Usage of the Thai Language)
203226  .Au. 226 eddsHAnddmsutindAnwiuenaneniviedl
(Physical Chemistry for Non-Chemistry Students)
203229 2.Au.229  UjURnsweIEda
(Physical Chemistry Laboratory)
208263  2.40.263  adfiledu
(Elementary Statistics)
602211 ovw. 211 walladtinmidesdu

(Basic Biotechnology)
ndnwiilnguividunsimuvinvenmaidugizeu
(Learner Person)

RIPEY

WUBNA
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

19

= P
AIANITANEIN 1

001201  u.0. 201 AP IUTNLATIEALaE N T U 1ElUTE ANBNa
(Critical Reading and Effective Writing)
203226  1.Au. 226  ed@sidnddwsutindAnwiuenaividwail
(Physical Chemistry for Non-Chemistry Students)
203229 a.Au.229  UjURnswediEda
(Physical Chemistry Laboratory)
208263  40.263  adfiledu
(Elementary Statistics)
602211  ovw. 211 weldladtnwdedu

(Basic Biotechnology)
ndnwiilnguivisunsimuinvemadufizeu
(Learner Person)

a = =

T udeniad

(Free Elective)

RIPEY

NUWAR
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

19
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17

T 2

= ]
AIANITANYIN 2

AMITINYAMTUNYATAENSLALENAINTTUNYAT

(Organic Chemistry for Non-Chemistry Students)
UfuRmaaiidunsddmsutinAnwuenaaivied

(Organic Chemistry Laboratory for Non-Chemistry

001227 1.8, 227

(English for Agriculture and Agro-Industry)
203206  1.A4. 206 LedduvsddwsulnAnwiusnaiaivieil
203209 2.A4. 209

Students)
203236 2.a4.236  USunadasigi

(Quantitative Analysis)
203239 2.Au.239  UJURNIsUSINadngIen

(Quantitative Analysis Laboratory)
602314  8vv.314  wAlulad¥anin 1

Biotechnology 1

602316  avn. 316  UjUAnsmalulagfinin 1

(Biotechnology Laboratory 1)

Fdnwiilunguivdunsievinvsmsilugsiuaseassduinnssy

(Innovative Co - Creator)

RIPEN

WUBNA
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0

18

i
AAN1sAnedl 2 wdwnN
001227  %.8.227 A WBNQuEmiUINURSMENTLaTaRAIMNTIIINYAT  3(3-0-6)
(English for Agriculture and Agro-Industry)
203206  2.A4. 206 LadlBumiddmsutinAnwnuenanuiviad
(Organic Chemistry for Non-Chemistry Students) 3(3-0-6)
203209 .An. 209 UfURMseiiBunsddmsutinAnwiuenaieiviadl 1(0-3-0)
(Organic Chemistry Laboratory for Non-Chemistry
Students)
203236 2.A1. 236 USuadasizid 3(3-0-6)
(Quantitative Analysis)
203239 .an. 239 URURMIUSINaAAsIZY 1(0-3-0)
(Quantitative Analysis Laboratory)
602231 @1%.231  welulagnisin 3(2-3-4)
(Fermentation Technology)
703103  y5.n3. 103 ﬂﬂiLﬁué’ﬂssﬂaUﬂﬁiLLazqiﬁaLﬁméfu
(Introduction to Entrepreneurship and Business) 3(3-0-6)
Ay ndenias 3

(Free Elective)

3734

20
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17

T 3

Fuln

= ]
AIANITANYIN 1

099100  f.Fn. 100  21w18enguluriunszuunsanming
(English in Thai Educational System Context)
211315 2.9%. 315 Fuaiidosdu
(Introductory Biochemistry)
211319 2.9%. 319 UfRmsTueiidosu
(Introductory Biochemistry Laboratory)
602315  awv. 315  wAlula8Tnim 2
Biotechnology 2
602317  awy. 317  Ujddnswelulagginim 2
(Biotechnology Laboratory 2)
602321 8V 321  @TIIMNLNUQAAIMNTIUNYAT
(Agro-Industrial Microbiology)
602322 8w, 322 UJURN139aTINeTlugnaMnIsunens
(Agro-Industrial Microbiology Laboratory)
604304  9.19. 304 %aﬂﬁu%mizmumiﬁugm
(Fundamentals of Bioprocess Engineering)
604305  ©.70. 305 Uﬁﬂ’amﬁmﬂiiu%mizmumiﬁyugm

(Bioprocess Engineering Laboratory)

FAnwlunguivisunmsimuinesnisilunadionduuda

(Active Citizen)

RIPEN

WUBNA
3(3-0-6

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

22

= P
AIANITANEIN 1

211315 2am. 315 Fuedidesdu
(Introductory Biochemistry)
211319 2aw.319  UithnsTuafidesiu
(Introductory Biochemistry Laboratory)
602321  8.9%. 321  @UIIMEIUYAAIMNTIUNYAT
(Agro-Industrial Microbiology)
602322 Bavw. 322 UJURNIIaTIINeTlugnainIsunens
(Agro-Industrial Microbiology Laboratory)
602362 aww.362  welulaBanmszdulianaidosiy
(Basic Molecular Biotechnology)
604304  ©99.308  AmnsadanizuIuNIsiugI
(Fundamentals of Bioprocess Engineering)
604305  8.38. 305 Uﬁﬁ’amﬁmﬂﬁm%amzmumi‘ﬁugm,

(Bioprocess Engineering Laboratory)

ndnwiilnguividunsimuvinvenmsilugsiasieassduianssy

(Innovative Co - Creator)

RIPEN

NUWAR
3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

4(3-3-6)

3(3-0-6)

1(0-3-0)

19
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JudN 3

Juln 3

= P
AIANIFANYIN 2

602421

602453

602455

602456

602472

605313

2.1%. 421

2.nN%. 453

2.nN%. 455

2.n1%. 456

2.9Y. 472

2.9, 313

guiAvialsanu

(Plant Sanitation)

NN30ONLUUSININTINN

(Bioreactor Design)
NIZUIUNIINDULAZUAINIITNER

(Up and Down Stream Processes)
YAURNINTEUINNTNBULAEVAINITHED

(Up and Down Stream Processes Laboratory)
nsthdauarnsliussleninnvesdefiduvouvan
(Liquid Waste Treatment and Utilization)
MIINURUNIAaDIMImAlUlad NMINRIUHERS U
(Experimental Design in Product Development)

3

WNuBNH
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

16

P P
AIANITANYIN 2

602421

602453

602455

602456

602472

605313

2.1%. 421

9.1%. 453

9.1%. 455

9.1%. 456

2.9%. 472

2.9. 313

auifivnalssnu

(Plant Sanitation)

nMsRNLUUAIMINTIN N

(Bioreactor Design)

NITUIUNIINDULASNAINITHER

(Up and Down Stream Processes)
YAURNMINSEUINNTNBULAEVEINITHED

(Up and Down Stream Processes Laboratory)
msthdauarmslivsslevinnesdeiidureavan
(Liquid Waste Treatment and Utilization)
AMTIUNUMSVIAaBININATUTAS NMSHRILINER S Ut

(Experimental Design in Product Development)

FAnwialunguividunmsimuinuwsnisiunadesfiviuuds (Active Citizen)

RIPEY

WuBAR
3(3-0-6)

3(3-2-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

19
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UNUNITANWUAN W.A. 2561 UKUNSANEIUTUUTS W.A. 2566
7 4 Fuli
aAmMsAnedl 1 wdaEnn aaMsAnedt 1 wdwnn
602492  ovv.492  AsEnunIawaluladaniw 2(0-10-0) 602490  8vv. 490  sulpuiniay 1(0-3-0
(Practical Training in Biotechnology) (Research Methodology)
602497  owv. 497  duuun 1 602491  8vv.491  msEnnumnaluladtaniwn 1(0-6-0
(Seminar 1) 1(1-0-2) (Practical Training in Biotechnology)
Jeniden (Major Elective) 6 602497  a.n%. 497 duuun 1 1(1-0-2)
Auudenied (Free Elective) 6 (Seminar 1)
POy 15 g Leniden (Major Elective) 6
by 9
WNUNITANWUAN W.A. 2561 WNUNSANIUTUUTS W.A. 2566
ST 4 7 4
aamMsAnei 2 wiqefin aamMsAned 2 wiqefin
602499  Bwv. 499  lAsuINY 3(0-9-0) 602499  8wv. 499 ATy 3(0-9-0)
(Research Project) (Research Project)
602454  ovv. 454  AseenkuUlIsnumalulagdinn 3(4-3-2) 602454  owv. 454  mseenwuUlsInumalulagdinin 3(2-3-0)
(Biotechnological Plant Design) (Biotechnological Plant Design)
A neniden (Major Elective) 3 A Leniden (Major Elective) 3
Eoby 9 Pty 9
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WY 2 d@unafne (Plan 2

Cooperative Education)

177

WNUNISANWILAN .6, 2561
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=]

JudN 3

Juln 3

= P
AIANIFANYIN 2

602421

602453

602455

602456

602472

605313

606480

2.1%. 421

2.n1%. 453

a.nN%. 455

2.nN%. 456

2.9%. 472

2.9MN. 313

2.919. 480

guiAvialsanu

(Plant Sanitation)

N130BNLUURININTINN

(Bioreactor Design)

NIZUIUNIINOULAZUAINIINER

(Up and Down Stream Processes)
YAURNINTEUINNTNBULAEVAINITHER

(Up and Down Stream Processes Laboratory)
nsthdauarnsliussleninnvesdefiduvounan
(Liquid Waste Treatment and Utilization)
MIMERUNSAaesLnalulagn siauInani
(Experimental Design in Product Development)
NIRELAINNSouEnRafnY

(Pre-Cooperative Education)

3

WNuBNH
3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

2(2-0-4)

18

P P
AIANITANYIN 2

602421

602453

602455

602456

602472

605313

606480

2.9%Y.

2.9%Y.

8.9%.

8.9%.

8.9%.

.90,

8.918.

421

453

455

456

472

313

480

auifivnalssnu

(Plant Sanitation)

nseanLUUdmEnTInIW

(Bioreactor Design)

NITUIUNIINBULASNAINITHER

(Up and Down Stream Processes)
YAURNMINSEUINNSNBULABVEINITHER

(Up and Down Stream Processes Laboratory)
msthdauarmslivsslevinnvesdeiiduresvan
(Liquid Waste Treatment and Utilization)
MTNUNUMIVIAaBINIaNAlUTad MTRLIRER S U
(Experimental Design in Product Development)
NFLFTEUANNTDNENAAAN N

(Pre-Cooperative Education)

AnAnwiialunguiriunsimuinesnisiunadiesiiviuuds (Active Citizen)

RIPEY

WUBAR
3(3-0-6)

3(2-3-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

2(2-0-4)

21
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=]

Fuln 4 Juln 4
aAnsAnEnf 1 wdqein aAnsAnER 1 wiqein
602494 oy, 494  andadnwdmsutnAnwavIvImaluladyinw 9 602494 oW, 494  annaAnwdmSuIinAnwaneivmalulagdinw 9

(Cooperative Education for Biotechnology’s Student)

RIEEN 9

(Cooperative Education for Biotechnology’s Student)

RIREN 9

WNUNISANWILAN .6, 2561

22

UNUNSANUTUUTS W.A. 2566

7

T 4

& and

YUUnN 4

Aamsanend 2 e
602454 o, 454  n1seenkuulssuwaluladgtinw 3(2-3-4)

(Biotechnological Plant Design)

602497  omv. 497  dunun 1 1(1-0-2)
(Seminar 1)

Jwneniden (Major Elective) 3

A udenied (Free Elective) 6

RIPEY 13

Amamsanend 2 wilein
602454  awv. 454  n1seankuulsumaluladtinin 3(2-3-4)

(Biotechnological Plant Design)

602497  oWv. 497  duwun 1 1(1-0-2)
(Seminar 1)

Joniden (Major Elective) 3
573 7
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