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001101  y.8. 101 AMINGUNUFIY 1
ENGL 101 Fundamental English 1
001102 y.8. 102 AWITNGUNUFIY 2
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001201 35.8. 201 ASDIULTIIAI T NSITUREN9TUSEANSHA

ENGL 201 Critical Reading and Effective Writing

laltipanin

laltipanin

latipenin

latipanin
ladtipanin

ladtipanin

32

wiena
31
22
15

93
41
52

43

49

15

31 AUYAR
31 credits
22 B8R

15 Mi28nn

niagin (UssENe-U{URA-AnerdtenuLag)

3(3-0-6)

3(3-0-6)

3

(3-0-6)



001227  4.9. 227 AN ANTULNYATAIER S AL QNAIMNTTY
LNYAT
ENGL 227 English for Agriculture and Agro-Industry
204100  q.aw. 100 wialulagasaunelastinade T
CS 100 Information Technology and Modern Life
2. nguvIRunsRaTneenadugsanaiassduinnssy
(Innovative Co - Creator)

703103 us.ne. 103 maduduszneuntsuargsnalesdiu

MGMT 103 Introduction to Entrepreneurship and

Business
602201  .1%. 201 Lanyimin1QAaIMNITUNYAS
BIOT 201 Agro-Industrial Vision
3. ngudvidunsiaineznaduwailesiiiduuds (Active Citizen)
140104  5.%1. 104 madunaidies
PG 104 Citizenship

- 3ya9n (GE Electives)

3(3-0-6)

3(3-0-6)

4 wiena

3(3-0-6)

1(0-3-0)

3 wi2enn

3(3-0-6)

9 wUWAA

Tminfnwdeniseunssuiwdvdeniiiaiy 9 miiein annssulwivseldll

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

1. ngsdmdunswauineznsidudiieus (Learner Person)

v

057131  ¢.a. 131 NN380NMAINLUALEVNIN
EDPE 131 Exercise and Health

057133  f.a. 133 ﬁfummmnﬁaammw%ﬁm
EDPE 133 Recreation for Quality of Life

461170  n.2n. 170 w3nsdrandluiinuszsniu

PHPS 170 Cosmetics in Everyday Life
510100  yw.pu.100  ANMAvANYTAl
AMS 100 Wellness
571103 we.ev. 103 AAsIWLARNNSOESTULDY
NGGE 103 Friendship and Being Together
571151 qe.em. 151 eansuasAadlunisaseauay
NGGE 151 Science and Art for Happiness Creation
610114 @®8.8n. 114 @WWW?LW@@%QWWLL&%QUWNWN
AG 114 Food for Health and Beauty

a

705191 us.am. 191  guslanfivigyaann

3 wi2enn
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)

33



MKTG 191

Smart Consumer

1A ¥ [ s < ¥ 1% S o
2. ﬂi’!SJ’J°U'W]WUﬂﬂiWWU'WIﬂUSﬂ’]iL‘U‘L!Qi’luﬂiﬂﬁﬁiiﬂw}ﬁﬂii&l

(Innovative Co - Creator)

011151

013110

176100

201114

201190

206100

208101

602103

610112

888107

900100

3. ngudvdumsnauvineznmsdunadiaiiduuds (Active Citizen)

103271

109114

159151

256131

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

U.An. 100
LAGE 100
M. 114
SC114

.. 190

SC 190

1.A04. 100
MATH 100
2.80. 101
STAT 101
2.1%. 103
BIOT 103
8.8n. 112
AG 112
w.m. 107
DIN 107
.. 100
BME 100

79.4. 271
DART 271
23.A4. 114
FAGE 114
d.q4. 151
SA 151

NS, 131

nsldnna

Reasoning

ININeAVTINUTZI1IY

Psychology and Daily Life
nomunewazlanadelnl

Law and Modern World
Ingnmanidandonhlaniiagiu
Environmental Science in Today’s World
NM3ARBENNENA TN NMSUATMY Lagns
doans

Critical Thinking, Problem Solving and
Science Communication
AAAENTIUTINUSE AT
Mathematics in Everyday Life
ARRAIUSUNITINTITINUAZ NI TV
Statistics for Everyday Life and Work
QRN TUNYATAURANINT TN
Agro-Industry and Quiality of Life
UINNTTUNAR T UINDIYNT

Food Product Innovation
nsBudussiavuAdaunannosy
Business Startup on Digital Platform
AmnssuTINITngluinUsyaniu

Biomedical Engineering in Daily Life

daAnIdng

Music Appreciation
Aavzlutinuszdniu

Art in Everyday Life
AALLaY IRIUSTTUAIUUN
Lanna Society and Culture

AR RN NIRRT

34

3 wi2enn

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 BUBNA
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



353100

602102

888106

951100

MN 131
.5 100
AGRO 100
8.91%9. 102
BIOT 102
.M. 106
DIN 106

fin.a. 100
ANI 100

Urban Mining

12l

Thai Rice

TINAUNRIUNSLEDN

Life and Alternative Energy
msfoansuaznsasraniernsludinueaulad
Communication and Networking in Online
Society

TnadeIndiuneuiliugu

Modern Life and Animation

(2) nunAT AN ludasnin

(2.1) vwnu

202101

202103

203111

203115

203206

203209

203226

203229

2.793. 101

BIOL 101

2.%93. 103
BIOL 103

7.A4. 111
CHEM 111
7.A4. 115
CHEM 115
2.A4. 206
CHEM 206

1.A4. 209

CHEM 209

1.AU. 226

CHEM 226

1.AU. 229
CHEM 229

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

93 W8N

35

iagin (UssENe-U{URA-AnerdqenuLag)

Fmefiugiu 1

Basic Biology 1

UURN5TINeN 1

Biology Laboratory 1

wAdl 1

Chemistry 1

UuRnsiadl 1

Chemistry Laboratory 1

B UVIdd I unAnwuenanuivLadl
Organic Chemistry for Non-Chemistry
Students
UfuRnsieldunIddmsuinAnwiuenniain
1Al

Organic Chemistry Laboratory for Non-
Chemistry Students
illgaRanddwsutnAnwruenaiviw el
Physical Chemistry for Non-Chemistry
Students

Ufuin1saliEna

Physical Chemistry Laboratory

41 wi29nn
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)



203236

203239

206111

207123

207173

208263

211315

211319

602111

602122

602123

.04, 236
CHEM 236
1.AY. 239
CHEM 239
2.A0. 111
MATH 111
2.Nd. 123
PHYS 123
2NE. 173
PHYS 173

1.80. 263
STAT 263
2.9, 315
BCT 315
2.9, 319
BCT 319
2.917. 111
BIOT 111
2.9%. 122
BIOT 122
2.9%. 123
BIOT 123

Usunaasiegi

Quantitative Analysis
UfuRnsUsnaiasey
Quantitative Analysis Laboratory
unaAH 1

Calculus 1
Wanddwiulnfnwananssuinuns
Physics for Agro-Industry Students
UfuRnsiEnddmsuinfnwagnavnssuinums
Physics Laboratory for Agro-Industry
Students

adndoadu

Elementary Statistics

Faaidodu

Introductory Biochemistry
UfTRnstueidesiu

Introductory Biochemistry Laboratory
wAlLlagTININNNEREIINTTUNYAT
Agro-Industrial Biotechnology

T MY

General Food Microbiology
UtRnsaatingmeemmsiily

General Food Microbiology Laboratory

(2.2) v wen ltaandn

(2.2.1) @NUSAU

Wl 1 Unh
WHY 2 @UNaANEI

602211

602231

602321

(Plan 1 Regular)

2.717. 211
BIOT 211
2.91%. 231
BIOT 231
2.91%. 321
BIOT 321

(Plan 2 Cooperative Education)

welulagtanmdossu

Basic Biotechnology
walulagnisudn
Fermentation Technology
YN UNANNTIUN YA

Agro-Industrial Microbiology

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)

3(3-0-6)

3(3-0-6)

1(0-3-0)

52 “i28nn

43 BU28nn
49 %U28nR

3(3-0-6)

3(2-3-4)

3(3-0-6)

36



602322

602362

602421

602453

602454

602455

602456

602472

602497

604304

604305

605313

2.91%. 322
BIOT 322
2.91%. 362
BIOT 362
89.1%. 421
BIOT 421
2.1%. 453
BIOT 453
8.91%9. 454
BIOT 454
8.1%. 455
BIOT 455
8.91%. 456
BIOT 456
89.91%. 472
BIOT 472

8.91%. 497
BIOT 497
8.98. 304
FE 304
8.39. 305
FE 305
9.7, 313
PDT 313

U URN159aT3inenlugnannssunens
Agro-Industrial Microbiology Laboratory
walulafihnmszsuluanaidody
Basic Molecular Biotechnology
guIAvIalsy

Plant Sanitation
N59RNULUUSININTININ

Bioreactor Design
nseenuuulssumalulagdinin
Biotechnological Plant Design
NITUIUNIINOURALUAINTITHER

Up and Down Stream Processes

UAURNIINTEUINNTNOULAEVAINITHER

Up and Down Stream Processes Laboratory

mstidasaznsldusslevtinnnvendeiiu
VDU

Liquid Waste Treatment and Utilization
dunun 1

Seminar 1

3mﬂﬁm%aﬂszmumiﬁu§m
Fundamentals of Bioprocess Engineering
Ug’jﬁ’amﬁmﬂssm%aﬂixmumiﬁugm
Bioprocess Engineering Laboratory
NSINLHUNITNABDIIALUTaENITHAILN
HAR U

Experimental Design in Product

Development

UNANEILABIABNSHULHNUTALKNUNIGIN 2 WNUAIT

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

Wiy 1 Und (Plan 1 Regular)

602490

602491

8.1%. 490
BIOT 490
8.1%. 491
BIOT 491

s lgUlnieY
Research Methodology
ASEAIUNNALLLAgTIN W

Practical Training in Biotechnology

1(0-3-0)

4(3-3-6)

3(3-0-6)

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)

37



602499 @y, 499 AT

BIOT 499  Research Project
WK 2 @unafnen (Plan 2 Cooperative Education)

602494 g yw. 494 @uRAENWIEWMTUNAN A AT INAlUlaB TN

BIOT 494  Cooperative Education for Biotechnology’s
Student

606480  B.va. 480  NITHIRENAIUNTONAWNIFNE

MPT 480  Pre-Cooperative Education

(2.2.2) w@nidan

UHY 1 Unf (Plan 1 Regular) litioanin

Weu 2 @%naAn®n  (Plan 2 Cooperative Education) litiesndn

Tneidanannszuanien seeluil

(by selecting the following courses)

601452  8.%. 452  MIAIVANLAZNTUTEAUAMAN
FST 452  Quality Control and Assurance

602431 9.y, 431 NIUNNLOANDgeR
BIOT 431  Alcoholic Fermentation

602432  9.91%. 432  9IMITRUNVDIN ML IUDBN
BIOT 432  Oriental Fermented Food

602433 g.y1%. 433  NITUIUAITHNN
BIOT 433  Fermentation Process

602434 g%, 434 WAWLATIININNI9D1INS
BIOT 434  Food Biotechnology

602435 o9, 435  waluladiinmmiaaiesdions
BIOT 435  Cosmetic Biotechnology

602436  9.91%. 436  TINTTUIUMTNLINNALALINLA
BIOT 436  Coffee and Cocoa Fermentation Bioprocess

602437  g.yw. 437 Wsluledndlugnanssuinuns
BIOT 437  Probiotics in Agro-Industry

602438  @.91%. 438  NSTUIUNSTINNLALLATVDRLTYS
BIOT 438  Bioprocess and chemistry of beers

602441  g.yv.441  oulwiiveqgdunid

BIOT 441  Microbial Enzymes

3(0-9-0)

2(2-0-4)

9 wUWAA

3 BUYNA

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)

38



39

a

602461  g.wv. 461  wialulagnsliqaunsd 3(2-3-4)
BIOT 461  Microbial Technology

602462 .9, 462 Noanalulad 3(2-3-4)
BIOT 462  Malting Technology

602463 9.y, 463  nTeNiAwNILTAlulagTInw 3(3-0-6)
BIOT 463  Special Topics in Biotechnology

602464 .y, 464 WAlulagTinmszAauuly 3(3-0-6)
BIOT 464  Nanobiotechnology

602471 s, 471 nstidauazmsldusEleviannveade i 3(2-3-4)
BIOT 471  voeuls

Agricultural Solid Waste Treatment and

Utilization

2.3 3¥1n (68) lLaddendn 15 wiqefin
Fnfnw1d UszaeraziSouigineradanissud v lnluarviladlad 1 adeuniudsznie
wnAnedadedug Bes Jolndidageudmsuin@nmuminedadodud lddesndn 15 wieia Tne
ArauaUveIeIETUTNY SansvhlididununheAnrunaeandn gaafintudn laidesndt 15 i
6
§198997n : uATIUsELAMENTINMTUIMTLALY TEaULAYINS Adafl 7/2560 (NFAVBINANGNT ..
AVIVMATHFANANTNYAT)

(3) KUINIVLADNLES Taitlaenan 6

NIBNG ANUVLNEVBUAYTHANTEUIUIY
- 3

AUMLIEVDY 8.1, MUNEAT AMERANAIMNTTUNYAT a1v13¥naluladdinin dsanssuinivn
(course code) fio BIOT goa1a1n Agro-Industrial Biotechnology wagiiswansyuiudvnduay 602 Jeag

TaswaisuauvaInszulIIv tuaun I A lulagdinw

sWansyuaAnildiundusney 6 wan swieldd
1 1803 §USn  LERSRY AMY LAZANAIYY/ENuTIT Tinssuaiundudia
2. @ 3 fvhe Sruunldsedl
1) 1@afiusn (Manses) Laneds SEAUYBINTLUIWINT
“100-200” IGTaNaR mzmuﬁmizﬁuﬁugm
“300-400” TG(oNGN mzmu’%m%ﬁuqa
2) @FINAN (MENAU) wanetia naavyluauninn

3) @udwing (Manyiie) uansds eunsuluniavyvesanuiv



2.4 WHUNISANEN

JuUN 1 A1an1sAnen 1

SHEIY
001101

203111

203115

206111

207123

207173

602111

602201

1.9. 101

1.A4. 111

1.AU. 115

2.A0. 111

194, 123

A1NE. 173

a.yv. 111

2.91%. 201

40

Y3 milgfin(usseng-Uun-Anwalgnuied)

aSanguiiugiu 1

(Fundamental English 1)

Al 1

(Chemistry 1)

UuRnsiadl 1

(Chemistry Laboratory 1)

whanaa 1

(Calculus 1)
Wanddwiulinfnwanamnssuinuns

(Physics for Agro-Industry Students)
UuRnsildnddmsutnfnwanainnssunens
(Physics Laboratory for Agro-Industry Students)
WAlLlagTININNEAEIVINT TN YA
(Agro-Industrial Biotechnology)
lanyiAin1agnavnssinyms

(Agro-Industrial Vision)

334

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



JUUN 1 A1ANISANEIN 2

SHEY
001102

140104

202101

202103

204100

602122

602123

1.9. 102

3.91. 104

2.97. 101

2.97. 103

2.AN. 100

2.91%. 122

.17, 123

41

¥3w iagfin(ussene-Uua-Anwdlenute)

AmSanguitugiu 2

(Fundamental English 2)

madunaiies

(Citizenship)

T 1

(Basic Biology 1)

UURN5TINe 1

(Biology Laboratory 1)
wialuladasaumanaz Tinadelnl
(Information Technology and Modern Life)
a7 s msmly

(General Food Microbiology)
UFtRns9aTinemeemnsimly
(General Food Microbiology Laboratory)

3

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



T 2
SHEY
001201
203226
203229

208263

602211

= =
A1ANITANYIN 1

1.9. 201

1.AU. 226

1.AU. 229

1.60. 263

2.91%. 211

YoYU

MMIDUTIATIERLar NI T un9lUTE NS
(Critical Reading and Effective Writing)
wilsAdndgdusutinfAneiuenaivniviadl
(Physical Chemistry for Non-Chemistry Students)
UuRnseiidda

(Physical Chemistry Laboratory)

anmoedu

(Elementary Statistics)

welulaganmdosdu

(Basic Biotechnology)
F@nuihlungdsivsunsiauninue nsidugBeus
(Learner Person)

udonias

(Free Elective)

3

a2

iagfin(ussee-UuR-Anwalgnuied)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

19



JUUN 2 A1ANISANEN 2

SHEY
001227

203206

203209

203236

203239

602231

1.9. 227

2.A4. 206

1.AU. 209

1.AU. 236

1.AN. 239

8.91%9. 231

Y3 miagfin(ussene-Uua-Anwidlenuie)

ATHBINYWENTUNUATAENTLALQRAIMNTTUNYAT
(English for Agriculture and Agro-Industry)
iduvIddmsulnAnwuenanuigLail

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

(Quantitative Analysis)

UfuRnIsUSInainszn

(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

43



JUUN 3 A1ANISANEIN 1

SHEY
211315

211319

602321

602322

602362

604304

34305

2.9%. 315

2.9%. 319

B.n%. 321

B.NY. 322

8.91%. 362

9.18. 304

8.79. 305

P31 miagfin(ussene-Uua-Anwalenuie)
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 URN59aT3Inenlugnainssunens 1(0-3-0)
(Agro-Industrial Microbiology Laboratory)
waluladTnmsgauluanadodu 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
WINNIIY

(Innovative Co-Creator)

37 19

a4



JUUN 3 A1ANISANEIN 2 : kWY 1 (UnR)

SHEY
602421

602453

602455

602456

602472

605313

a.n%. 421

8.91%. 453

2.1%. 455

8.1%. 456

.Yy, 472

2.9, 313

Ha391 milgfin(usseng-uun-Anwalgnuie)
guIAvIalsenuy 3(3-0-6)
(Plant Sanitation)

N1999NLUUTININTININ 3(2-3-6)
(Bioreactor Design)

NILUIUNIINDURASNAINITHEAR 3(3-0-6)
(Up and Down Stream Processes)
UAURNIINTZUINNNTNOULALVAINITHER 1(0-3-0)
(Up and Down Stream Processes Laboratory)
msttauarnnsliussleviannveadefiduveaan 3(2-3-4)
(Liquid Waste Treatment and Utilization)
N9HUNIIAaRIMIaAlUlag N TAMUNEAS U 3(3-0-6)
(Experimental Design in Product Development)
AnAnwihlunguivsmunsiandinegnsdunadiosd 3
ERIGA

(Active Citizen)

374 19



JUUN 3 A1ANISANEIN 2 : WU 2 (@uNaFneI)

SHEY
602421

602453

602455

602456

602472

605313

606480

2.919.

2.919.

8.1N%.

8.1N%.

9.91%.

.1MN.

9.918.

421

453

455

456

ar2

313

480

¥a3w miagfin(ussene-Uua-Anwalenuie)
q

PAVIAlTHUY
(Plant Sanitation)
N59RNLUUHININTININ
(Bioreactor Design)
NIZUIUNITNOULAZVAINITNER
(Up and Down Stream Processes)
UHURNIINTZUINNITNBULALVAINITNER
(Up and Down Stream Processes Laboratory)
nsthiawarnslivsslevinnveadeidureana
(Liquid Waste Treatment and Utilization)
NTINUNUNTNAaDIMIMALUTAE N TWAIUNER U
(Experimental Design in Product Development)
NSIATENAUNSDUANNIANY
(Pre-Cooperative Education)
Afnwivhlunguivdunsianvinugnisdunadiesd
\uud
(Active Citizen)

334

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

a6



ar

ST 4 menisEnend 1: uwu 1 (Und)

EVGELY Fo3n mizgin(ussene-UuR-Anefienuied)

602490 av%. 490 s¥lEUITIVY 1(0-3-0)
(Research Methodology)

602491 9.919.491  AsHAnUMLAlulagTInn 1(0-6-0)

(Practical Training in Biotechnology)

602497 9.9v.497  duuun 1 1(1-0-2)
(Seminar 1)
v enaen 6

(Major Elective)

EXEY 9

% 4 anAnnsENENd 1 : wey 2 (@viRaRne)
WY Fa 3 Wiein(Ussee-UfuR-Aneaienues)
602494 8.1v.494  @ndafnwd@msulnAnwIEvITImAlulagTInIn 9
(Cooperative Education for Biotechnology’s
Student)

334 9



ST 4 menisEnend 1: uwu 1 (Und)

IRV Fodw

602499 0vv.499 AU
(Research Project)

602454 9.91v.454  nseanuwuulssnumalulagtinin
(Biotechnological Plant Design)
I oniden
(Major Elective)

3

FuTT 4 mansEned 1 : wau 2 (EuRadnen)
SRAIY Fodw
602454  ©.91v.454 nseenuuUlssnuwalulagdinimn
(Biotechnological Plant Design)
602497  8.Mv.497 duaun 1
(Seminar 1)
I oniden
(Major Elective)

334

3. ANB5UNYANWAIZNTSUIUIYN

seyldlunianwan

4. WHUNLEAININTEANEANUTURATRUIIATTIUNAGNSNSITBUSnvangasgnszuIwin

(Curriculum Mapping)
HAANSN13IS8UVaInANgAsHAUNINEAl
AdnuyaeTuinfiaUsyasd Usenausme

BUINIVIANYIN2 LU

GELO 1 uynnadiseus

iagfin(ussene-Uua-Anwidlenuie)

3(0-9-0)

3(2-3-4)

milgfin(ussene-Uua-Anwidlenuie)

3(2-3-4)

1(1-0-2)

a8

1.1 AMIUANUAIUTA waztdanttinsaadlawaluladfdviaunlglminuselerinanisvinauagng

Jaoany

1.2 gnnsedeanstiugduliegimsalszinu

1.3 annsaidenlideyasis 9 lunisauanuiesazausgiaminzay 819 muguammela

AU

1.4 @13130UMIINNITAULIMALUAAABUTINEITRY Tutvanunsauitavielilanadnsnu

AN IS
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v 13

GELO 2 fugsauadsassauinnssu
2.1 uanseendsinwy MIradTUsravaaiionsuTuusuily vieaisassdadsl
2.2 Ysusmuazuilvlgmianzuinla
GELO 3 WunailieswasUssna uazlan Aanuiuiinveunasiduuds
3.1 UjTRmuvthivesmues imsnavsuyweu néddeslunisnsgiiligndes iaue
wwaansaseenudussabitivdny
3.4 gauiunumaINaen1einusTIN Tqunsendaly

3.5 fdwsulunisguaiewindon

UUIAIY AN
PLO1 anunsauszendasdnnuineiumalulagdaninmegaamvnssunensiunisufifaunig
FInla

1.1 aunsaldadiuguiieosunevdnnistumeluladdaninls

1.2 Uiz&gﬂ@ﬂﬁmmﬁﬁugmmqmﬂiuiaﬁ%aﬂwwluﬂWiﬂﬁﬁaaﬂu
PLO2 susaufjiRaudumaluladdaniwiiesuivnisuazgnavnsuldgniasuazuasnde
AUNINTFIY

2.1 Tinwensfin nseit wasuidgmidaivinisldedinlussuu gnsuazUasnsdeniu

UINTFIY

2.2 a5aUJURNUITY Lar/vT0RRaINIIUANLIATTIWIUAN
PLO3 &131130K&E91IA1M3 11191u338 uastiauananuideniedumnalulagdinnld

3.1 @ansaAumANUIiudenaing

3.2 anansadeans/Aniausdoyamsinnisle

PLO4 aunsaususauaziinausiuiuauld



50

WHUTILEAINTITNTEANBAMUTURATIUNIATFIUHAANTNNTLT8UIAINUANGATENTEUMIY (Curriculum Mapping)

nndwAnyialy
nguv / Y3 GELO 1 \Juynnadiseus GELO 2 \Jufsan | GELO 3 tunariinsvas
SWaRY #519855AUIANTIY | Yszne wazlan fidaau
SuRnvaunanduuds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5

ngudvduntsawntineensiugiseu (Learner Person)
001101 mmé’nﬂqwﬁugm 1 o

(Fundamental English 1)
001102 | mwdsnauitugiu 2

(Fundamental English 2) ¢
001201 | NSOIUTIATIEAREYNTTBURENEIUTEAVBNG

(Critical Reading and Effective Writing) °
001227 | NW189NO AT UNUATANANTLALERNAINNTTUNYAT

(English for Agriculture and Agro-Industry) °
204100 | wialuladasaumanaziinadell

(Information Technology and Modern Life) *
ngudyIdunsiaineenslugsinaineassauinnssu (Innovative Co-
Creator)
703103 | madufuszneunmsuazganaidowu ®

(Introduction to Entrepreneurship and Business)
ngudvdumswainuznndunalisiduuds (Active Citizen)
140104 | maduwaudles ° ®
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ngu3Y / ¥oiwn GELO 1 Uuynnadiseu GELO 2 \Juf3am | GELO 3 tllunariinsvas
SRV A519855AUINTIN | Yszna waslan fislaany
SuRavauwadILD
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
(Citizenship)
Ay nden (GE Electives)
nguAvdunsiauvinuznsludiSeu (Learner Person)
057131 | N50ANANGINLUALEVNIN o
(Exercise and Health)
057133 | tununsiiionninndin o
(Recreation for Quality of Life)
161170 | in3esdionsluTinusesiu o
(Cosmetics in Everyday Life)
510100 | AuEvALYTH ®
(Wellness)
571103 | nsamuazn1seg sy L
(Friendship and Being Together)
571151 | enanswas@adlunmsaseanuay L
(Science and Art for Happiness Creation)
610114 | ©INTAOEUNHILAZAININ o
(Food for Health and Beauty)
705191 | fuslaadiviggeans o
(Smart Consumer)
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ngu3Y / ¥oiwn GELO 1 Uuynnadiseu GELO 2 \Juf3am | GELO 3 tllunariinsvas
SWaRY #519855AUIANTY | Yszna wazlan Ty
SuRinvaunazidunds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
ngudvIduntsaTIneen1siludsanaieassauinnssu (Innovative Co-
Creator)
011151 | msldmema o
(Reasoning)
013110 | ImInendutinusedniu o
(Psychology and Daily Life)
176100 | nguuneuaslanadelvy o
(Law and Modern World)
201114 | AnermansdaundoslulaniagiiuEnvironmental Science in o
Today’s World)
201190 | nmsAnegeElsaugyIad nsuAtynn warMsAeaITNg o
WAEns
(Critical Thinking, Problem Solving and Science
Communication)
206100 | AdamansluTinusedniu o
(Mathematics in Everyday Life)
208101 | edAEIMTUNITANTITIALAZNITYINGIU ®
(Statistics for Everyday Life and Work)
602103 | 9RAAMNTIUNUATAUAMNINGIN o
(Agro-Industry and Quality of Life)
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ngu3Y / ¥oiwn GELO 1 Uuynnadiseu GELO 2 \Juf3am | GELO 3 tllunariinsvas
SWeEIU #519855AUIANTTY | Uszna wazlan naaau
SuRnvaunazidunds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
610112 | WIANTTUNARA DS ®
(Food Product Innovation)
900100 | AfnssuTan1sunngludiinusyaniu ®
(Biomedlical Engineering in Daily Life)
888107 | nalsudugsiauuidviaunanmosy o
(Business Startup on Digital Platform)
ngudvdunsiainyznsduwaiisaiiduuds (Active Citizen)
103271 | &s@An3dn ®
(Music Appreciation)
109114 | Aavzludinuszdniu o
(Art in Everyday Life)
159151 | dsAniay ImusIsuaIuu ®
(Lanna Society and Culture)
256131 | msviuniinausluldios ®
(Urban Mining)
353100 | 911l o
(Thai Rice)
602102 | FINAUNSIIUNIGLEDN L
(Life and Alternative Energy)
888106 | msdeansuazmsasinedevieludsaneaulal o o
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ngu3Y / ¥oiwn GELO 1 Uuynnadiseu GELO 2 \Juf3am | GELO 3 tllunariinsvas
e a519d53AuInNTIN | Uszna waslan fitiaanu
SuRnvaunazidunds
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.4 3.5
(Communication and Networking in Online Society)
951100 | Fnadelvdivweuiiudu ®

(Modern Life and Animation)

e nangasldlanmualidenSeunszuuivnaenndasiu GELO 49 3.2 uag 3.3

RUINIYUBNIL
nguAYn / Ha3e PLO1 snunsaUssendesd | PLO2 anansaufjuifsiudiu | PLO3 d1unsausadeniaau | PLO4 aunsa
Wa3v ARy wialulagrnmiieay W9wAde waztaue USuduaz
walulagdaninwnig AnsuazanaunIsula NAUITENIIE T UEY N9UTWAY
QAEINNTINNBATIUNTT gndasuazUaanieniu weluladidrnwle goulvdui
RNl WINIFI gausuld
1.1 1.2 2.1 2.2 3.1 3.2
NHUIYIMAU
202101 | F7Avenitugiu 1 ®
(Basic Biology 1)
202103 | UURNISTIINEN 1 ® o
(Biology Laboratory 1)
203111 | @il 1 ®
(Chemistry 1)
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
Wa3v ARy wialulaganmiiesy ewide wastaue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
203115 | UjURnsiAdl 1 ® )
(Chemistry Laboratory 1)
203206 | wnidunsgdmsutnAnwiuennaivILall o
(Organic Chemistry for Non-Chemistry
Students)
203209 | UuRnsiaddunidgdmsuindnuiuennieiv ® ®
LAl
(Organic Chemistry Laboratory for Non-
Chemistry Students)
203226 | wwil@AAnddmsutinAneuonaiviviadl ®
(Physical Chemistry for Non-Chemistry
Students)
203229 | UjdRnsiedilEia ® ®
(Physical Chemistry Laboratory)
203236 | USunadassnt ®
(Quantitative Analysis)
203239 | UURNsUSIaATIEn ® o
(Quantitative Analysis Laboratory)
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
Wa3v ARy wialulaganmiiesy Wewide waztieue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
206111 | uAa@da 1 ®
(Calculus)
207123 | WaAnddwsuinAnyignavnssunens o
(Physics for Agro-Industry Students)
207173 | YURnsiEnddwsudnAnwanaivnssy o L
NYAT
(Physics Laboratory for Agro-Industry
Students)
208263 | adfidowiu °
(Elementary Statistics)
Fueiidowu ®
211315 | (Introductory Biochemistry)
211319 | UfiRmsTuafidesiu ® ®
(Introductory Biochemistry Laboratory)
602111 | wAlUlaTINNNQAEUNTTUNYAT o
(Agro-Industrial Biotechnology)
602122 | 9a¥7Anemasmsily ® ®
(General Food Microbiology)
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
Wa3v ARy wialulaganmiiesy ewide wastaue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
602123 | UftAnsganinemniemsily o o ®
(General Food Microbiology Laboratory)
602211 | weluladdaamidesdu ®
(Basic Biotechnology)
602231 | walulagnisudin ® L o
(Fermentation Technology)
602321 | TN IUDAAVNTTUNEAT o o o ® o
(Agro-Industrial Microbiology)
602322 | UURN1598%Inenlugnavnssunens o o o o ® o
(Agro-Industrial Microbiology Laboratory)
602362 | walulafdnmszduluanadowiu ® o ® ® ® o
(Basic Molecular Biotechnology)
602421 | au1fualsany ® ® ® ®
(Plant Sanitation)
602453 | N130ONWUURINANTININ L L o o o ®
(Bioreactor Design)
602454 | n1seonwuulssumalulagdinimn ® ® ® ® ® ®
(Biotechnological Plant Design)
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
Wa3v ARy wialulaganmiiesy ewide wastaue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
602455 | NTLUIUNITNBULALNAINITHER o o o o
(Up and Down Stream Processes)
602456 | UURNINTEUIUNITNDULALAINITNER ® o ® ®
(Up and Down Stream Processes
Laboratory)
602472 | msthdauagnislivselesinnnveadefidu ® ® ®
YDIUA?
(Liquid Waste Treatment and Utilization)
602497 | duuun 1 ® ® o
(Seminar 1)
604304 | Amnssudanszuaumsiiugiu ® ® ® ®
(Fundamentals of Bioprocess Engineering)
604305 | UftiRnisimnssudanszuaumsiiugiu ® ® ® ®
(Bioprocess Engineering Laboratory)
605313 | NITINLRUNITVRaBIIImNALLLaEN 1T ® ®
NARA N
(Experimental Design in Product
Development)
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
Wa3v ARy wialulaganmiiesy ewide wastaue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
Wiy 1 159U
602490 | sz108U5I9 o o o o ® o o
(Research Methodology)
602492 | nsRnunamalulagdinm o o o o
(Practical Training in Biotechnology)
602499 | las91u3dn o o o o ® o o
(Research Project)
WAY 2 dnnafnen
602494 | annafnwdmsutinAneraviv o o o o o o o
wialulagTanmn
(Cooperative education for Biotechnology’s
Student)
606480 | N1SLATBUANUNTONAUAANY o o
(Pre-Cooperative Education)
v eniden
601452 | MIAUANLALNTUTEAUAMATI ® ®
(Quality Control and Assurance)
602431 | nsniinueanaged o o o o o o
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
WA AN wialulaganmiiesy Meudde uazieue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
(Alcoholic Fermentation)
602432 | 91MIULNVDIMNIIRLIUDDN ® ® ® o ®
(Oriental Fermented Food)
602433 | N3EUILNIININ ® ® ® o ®
(Fermentation Processes)
602435 | waluladFnmmaedesdion o o o o o L
(Cosmetic Biotechnology)
602436 | Fanszurunsadnnuazlnld o o o o o
(Coffee and Cocoa Fermentation
Bioprocess)
602437 | Inslulefindlugpanvnssununs o ® o o ® ®
(Probiotics in Agro-Industry)
602438 | nzUIUNTTINNLAzIATve LTS o o o o o L
(Bioprocess and chemistry of beer)
602441 | toulesiveqdunie ° [ o ° ° °
(Microbial Enzymes)
602461 | walulagnsldqaunse o L L L ° o
(Microbial Technology)
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nguvn / LGN PLO1 dunsaUszendesd | PLO2 anansaufjifsiudiu | PLO3 d1unsausasniaaiu | PLO4 aunse
Wa3v ARy wialulaganmiiesy ewide wastaue USuduaz
walulagdaninnig Fnsuazanannssula AU INIIE LAY N9UTWAY
QAEMNTTNNBATIUNT gndasuazUaanieniu weluladidanwle FRulvdui
UHURNUMSIvIAnWla INTFIY gausuld
1.1 1.2 2.1 2.2 3.1 3.2
602462 | weavimalulad o ® ® ® ® ®
(Malting Technology)
602463 | vtaRiAwInAlulasTInIw o L
(Special Topics in Biotechnology)
602464 | walulagFinnszauuily o ®
(Nanobiotechnology)
602471 | mMsthdauazn1sldusslovtiannveadeniiu o o ®
voauds
(Agricultural Solid Waste Treatment and
Utilization)
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1. mméf (Knowledge)

1.1 HadnEN1938u33LU (Generic Learning Outcomes)
1) flanuianudilamesinuidviawelulad Wedaiuissslesiuaznanseuvesnalulad
2) annsadeasiunguauvainvanslaedenliiuuuuvesdeuarBnsivangay

3)  @unsaysannInNiTinmsfnvaseuegadussuu weudlalymlugluuuln 9

1.2 nadwsn1sseusianizanv (Subject-Specific Learning Outcomes)
1) ferwduazanudladeatuninnsussvguidd sy ludom i
2) ansinneidym suiiUssendmuiinue wornsldieiesdofianyantumaudle
Unyun
3) aunsndamuanuimniimanns wasfienuilusuinivesayivi Anwiitelmida iy
mMswasuulas wanilanansenuveanaluladln q
4) aunsaysanmsanuilufidnuduenuilumansdu o MiAeides

5) lauaziiunneIvemuel §ou dinn AaUinusssuuazsIsuyA

2. Ninwe (Skills)

2.1 Wadwsn15i38u313lU (Generic Learning Outcomes)
1) ASAALAZIATIZITNINING J915M
2) ANSAALTTILATIEY warn1sas1auInngsy

3) anuansalunsly muau guamalulad

2.2 HAANWSNISISEUSIANIZA1U1 (Subject-Specific Learning Outcomes)

1) AnegreiRasugauayegiaduszuy

2) anansadudu 53T Anw Aenedt wazasulsmiiudam Weldlumsudladgmedng
a519a33A

3) awnsaUszgndnuiuasvinueiunisuiludymldegiamngan

4) TViNYen1IARLUUBIATI

5) finwglunslfiasesdefidnduiilegluiiagtudemsiinuiifeiunsly asaumeuas
weluladdeansosnaviangay

6) ansaudludlgmlagldasaumansadnmant vieuadfussondldlunmsudtigmi
Aeadosedaadassd

7) annsodeansedaiiusransamitainiduarmsideu Feonldsunuuvesdensiiausstng

bANNEEU

3. 9585554 (Ethics)

3.1 Wadwsn1538u3NIlY (Generic Leaming Outcomes)

1) asgninuaziesnavsvesidulagliidenujon

VY

2) Ipnusuiiaveusonuaarday LA1snngseideuiardatedunneg vesdeny
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3.2 Naﬁwém’ﬁﬁﬂuimwwmm (Subject-Specific Learning Outcomes)

o €

1) asgninlugnuAiaznusssy A38555) Buaas wazdodndqain Tesse1ussamainnisuas
AN

2) ity assielian wazanuSuinveusenuamardn inTngseiukaztoUedung 9 ves
DIANTUAZHIAY

1Y

3) famzanudufiuezini ansohnuduiivwazansoudladedauduazaiduanuddy

o

4) nsnansuassuilsnnuAniiuvesau sauvaeswluauauazdnarsvesr L duuye

5)  finusssuasesssulunsaniudinvuiugiuusvgiasygianeiiie

4. dnwazyaaa (Character)

4.1 wadwsn1s3euinaly (Generic Leaming Outcomes)
1) Juyeeagiannufnsisuasneessd
2) uaneentianulily Nazdimsfnwmanuegiaiiowasnainvae

o =2 '

3) H3Inddnansnsae AeiauTINIIU F9AN FWINARY NalUSEAIUUSEWARAaTSEAULan

4.2 maé’wﬁmiﬁauimwmmm (Subject-Specific Learning Outcomes)
1) fuyweduiusiia annsodemsfunguaunanumessmwilneuay mwdsnguldedd
Usednsnm
2) amnsaldanuslumanfindihdeululssiufivnzan uandulsituans Yssiulunisudly
anunsaiidLiauardILTII NN IuARAE DN MeIINE IR I ULD A UDINGY
3) finnufufisseunmsianinsioudimemueuassivinegsraiiles

4) fRnonawazdrdnansisue WWunadesniinuavesdinulneuazdinulan
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A1TUEAIANNYBNTEITENINNATNSNTTEUSNAANTIVINANGATAUNAANSN T B U AN Ul

WINITFIUNANGATIEAUUTYYINT

IV AN YN

HAANSNITTHUTANNUIINIATIUNANGAT GELO 1 GELO 2 GELO 3

=

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

1. 743 (Knowledge)

1) fenuianudilanienusdva
wialulad Wedaiuiussloviuay

NaNSENUVBINALULAE

2) @unsedeansiunguAuanvanelag
2 o B ax -
Wenldsunuuvesdeunayisnism

N FURAS Y

3) @NINYIUINITANNINNAN
msfnwiassusgndussuu Lite

wiledaymluguuuulug 9

2. inwe (Skills)

1) NSAAKAEIASIEIMTRINING I

INsugadiioassassaasll

o @ a a Y o
2)  MINNUTUNL UAIZHUN

3) anuansatunisly aunu gua

walulad

4) MIIAMITANUATLR TANEU uaz
Suiloffuan1un1saleng 9 wWu N1saua
FUNN NTAUITINYENITTANITATY

ALY

3. 9585554 (Ethics)

1) asgvinuaziasnavsvesgaulagll

RRAMRIE

2)  HANUSURAYEUADAULDILATHIAL
WINNY el uLazTalIRURg 9

YDIFIAL

4. dnwuzyaAa (Character)

a

1) Wuuaradlianufnsisuaieassa Y

2) wanseantanulidy Naziinisfinwim

ANNIBE s aMAT AN
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3)  139ANE15150UY FBLNEUTINIY
1Ay Faanany NaluseauUsEna

wazsyaulan

wuewmn ningaslilanmualiidenSeunszuiuivifisenndasiu GELO 4o 3.2 uas 3.3

RUINTVURNIS

HAAWSNSITEUIMAUNUTININTFIUNENGATIZAU

=

USuyns

PLO 1

PLO 2

PLO 3

PLO 4

1.1 1.2

2.1

2.2

3.1

3.2

1. A1u3 (Knowledge)

= % % a o o =
1) Nﬂ'ﬂ’]llzl,l,agﬂ’ﬂllLsﬂ'ﬂﬁ]Lﬂﬁ?ﬂuwaﬂﬂ'ﬁuagﬂqwa

dl o o dﬁl ldld
mamzyiumamwmm

2) ansadn ety Tiuiaussendagg
o Y A A A o
vinwe uaznsidinTesileningauiunis

uAladgym

3) @1U1TORNNIUANUNINUINIGIVING Al
AH3lukINIUea I Anwitali
2 & a P
WauNsiUasuwlad kagtnlanansenuYed

wialulaglny 9

4) annsaysanmsanuiiundnuduausly

e A A 1%
ANENIDU ¢ NENYIVDY

5) WnlawagiiunneIvewmuies §ou diny

AU IRIUSTIULATTTIUYR

2. inwe (Skills)

1) Anpgraiiinnsugnauayegiadussuu

2) @3NINAUAU AU Anw) AT Laz
ayUusznutym isldlunisuiladgm

28198519855A

3) ansaUssendanuuazvinweiunsuile

Yaymlaognamnya

Y

4) Tin¥LA1SAAWUUDIATIN

5) fvinwrlunsliinsesdenisnduniedlu
Uagdusenisvinuiieatunisld

ansauneLazinalulagzoansegnauunyay

6) a@nansauntatymlagldansaumenis

Adlnrans vsethataunUssgnaldluns
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Y A v ' % s
LLﬂ{jEUu‘W'TV] LNYIVDIBDYINATNETIA

7) @unsadeaseg1eliusEansnmvisUnnaniay
a a P A ° |
N3Py Wenldguiuuvesdenstiaueeg

NGRS

3. 9585554 (Ethics)

Y

1) asgvinlunuALaTAMSTIN 330555 (Huday

[ a P

Lazdo Gl%j’sj"i]i@ 1A3T9IUTTUNINIYINTIAE

a

IVIUYN

D

aNa o '

2) Tty asaraign uazAUSURAYRUADAULDY
wazdeny 1snNgseileukar UatInusa 9

Y9999ANT AT HIAL

3) famzanududiuazdnu aunsavhoudy
unazanusawntlvtadnwdawaraau

ANUEIALY

4) nInanSuagsuilinnuAniuYeIau S

wsnluuAwazdnaesvasnudulywd

5 finsTsuasesssulunmsaniuiinuuiugiu

UFveynAswganaiies

4. anwazyana (Character)

1) Huyweduiusng anunsodeansiunguau
nanvaeIn ¥ nelas nedinguls

1 = a a
819U UTLANTNIN

o
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® SMUMS Curriculum : wiingas 2/zs63 Ee

Code : 25420041100539
Bachelor of Science Program in Agro-Industrial Biotechnology
(2561)

Name of the degree a

Full : Bachelor of Science (Agro-Industrial Biotechnology)
Abbreviation : B.S. (Agro-Industrial Biotechnology)

Curriculum structure M

1. General Education : a minimum of 33

1.1 Learner Person 24

1) Required courses 21

Digital Literacy 3
204100 Ccs 100 Information Technology and Modern Life 3(3-0-8)

Language Literacy 18
0ono ENGL 10 Fundamental English 1 3(3-0-8)
00102 ENGL 102 Fundamental English 2 3(3-0-8)
001201 ENGL 201 Critical Reading and Effective Writing 3(3-0-8)
001227 ENGL 227  English for Agriculture and Agro-Industry 3(3-0-6)
050100  HUGE 100  Usage of the Thai Language 3(3-0-8)

Arran e e Fmaliak fm Tlant M immbimmal Eimbman Paabad Arn A ey

CHECO:
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AMANUIN

1. AN UITANWENTZUIUIYN

(1) saadndnunall Juunmunguiv
- 29¥1U9AU (Required Courses)

1. ngudwduntsiauineznisilugiseus (Learner Person)

v v

1.8. 101 (001101) D ANDINHYNUGIY 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Feoulvdigaunou - laidl

ANOBUNEANYAENTEUIUIY |
= o = ay o aa o ¥ o ' = 1Y)
N13deaNTNI¥SaNgy iien1sUduusludInusedniu Minvenisile wa eunazlisulusedu
ey luuSunmsdenuuay Tnusssunvainvangivenisiseusnaentin
Communication in English for everyday interactions. Basic listening, speaking, reading and

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

1.9. 102 (001102) D ANWDINHYNUFIY 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Feulafidesriuneu © 1.9, 101 (001101) #SOAUANULTIUYDUVBINIAIY

ANBSUNYANWYZATEUIUIT

(%

nsdeansnwdnguiion1sufduiusiuginuszanTu Minvenisita we erusazdeulusedun
Fudouduluvsunmedsauia Tausssuivainvaeiiionsiseusnaontiin
Communication in English for everyday interactions. More advanced listening, speaking,

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

1.9. 201 (001201) : AN5IULBIIATIZAZNISIIEUBENNRUSE ANSHA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Houlafideiunou © 119, 102 (001102) %39MNUANULTIUTDUVDINIATIU

AND5UNEANYAIENTEUIUIY |

vinwenwsangudviuniseudalinngiainuvaeyauazden1s q waznsilousgred
Usgansua TuidemuanuaulavediSeu

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 MEIINEANTUNBATAIAATUAZAAINNTTNNEAT 3(3-0-6)
ENGL 227 : English for Agriculture and Agro-Industry
Foulaiidesiuneu £ 11.8. 102 (001102) ¥50ANUAUTAUTDUVBINIATY

ANBSUNEAN YL NI

Tinwe 09AUsENeU warntfivean wlaniens Wen1sdeansesadiuszansanwluusunms
LNYATANERS AL QAAINNTTUNYAT

Specific language skills, components and functions for effective communication in

agricultural and agro-industrial contexts.

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

ANBSUNUANWALASEUIUIT

(%

AaNmesUMIItuluTinused1 iy 1nSevgrauimesuardumesiin sswrusenaudfny
geansoaula  msvhausudusuuesulal  geduisviefinusyaninaludinaudvsuTinadelnl
AnuUaeadeniamalulagansauna 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. naxdvdunsauinuznadudsiuaineEssaudnnssu (Innovative Co - Creator)

Y

Us.n3. 103 (703103) : madudusznaunsuazgsiailasdiu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Goulaiidesiuney - 1ad

A5 UNYANYUENIEUIUIY

Uvm’mmuﬂwiﬂizﬂauﬂﬁﬁ"umi‘ﬁwmmegﬁﬁmawizmﬁ lenialunisusenaugsna
QiuﬁﬂwmzLLazLLiﬂ@JﬂﬂUﬂ’]iLﬂuﬁﬂizﬂaUmi ANNLINA DN UTZLAm FULUULAZLHUGIAY Nann1SIANT
N133ANIIANUNITAATA NSWER N15EN T N8 ngvnnegsna §3Naseninelsene uazasesssudmsy
HUsENIUNT

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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2.91%. 201 (602201) : TandiAUN199AAIMNITNNEAT 1(0-3-0)
BIOT 201 : Agro-Industrial Vision
Foulvfidesinuneu : ladl

NSANYINNUATIAEUNIMERAINTIHINYASNE AR luunanawile

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

3. ngudmdumsnauvineznsilunadiaiidduuds (Active Citizen)

5.91. 104 (140104) . msduwaiiios 3(3-0-6)
PG 104 : Citizenship
Houlafidesiunou - 1aif

A5 UNEANYUENIEUIUIY

Aamang Gena wazuuAnAgtunmndunaidios wunAndns @i wasvthiiwadios n1s
adremunsevindaymseusandlussiuiotiu Ussng wazuiunmd nsadredndinuasasssusui
TumnusuReveusedruuaznaUselevidiusn madunadesiunsdeuiiasmmsanuluny Tausssy
LazAUAINTAa1ENIIdIAY MsawiruaRiBuanienisudletymeanudaudvinedudis nsuansean
mamadlesngléingmne sl wazAdouvesyuvunazdsnn madunasiesidauiuazarudilaly
yuusTIIilsueianssmasysy iRmaniviosdiu 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.

- Aya9n (GE Electives)

4

1. ngudvdumswawsinezn1siugiseus (Learner Person)

A.a. 131 (057131) : NNSANANRINBUAZEUNIN 2(2-0-4)
EDPE 131 : Exercise and Health
Feulafidesiuneu - laid]

ABEUNLANYUENTEUIUIN

ANEIAYTBINITOBNMIAINIBUAZAVNIN LWINNLUNITRONAIGINTEY N150BNKUUNITEBNNAEY
meiflogunmm mssenmdinmeiiiequain msUszifiunaniseanfidsnieuazanizaunm

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

health. Exercise for health. Exercise and health status evaluation.



104

f.a. 133 (057 133) . funuinisiivenunndin 2(2-0-9)
EDPE 133 : Recreation for Quality of Life
Feulvfidosrmnou - aid

ANBSUNWANWALATEUIUIY

(%

anuimildiRetuiununMsuazaunm@in Ysvey waringUszasdveadunuins Ussnn

yoafanssufunuIng madufiidunuins msdadunuinsiedaaiuaanindin nsuszifiuna
Tununis wagiinufuadatiunuinig

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.

.90, 170 (461170) . pSed1eneluTinUszsniu 3(3-0-6)
PHPS 170 : Cosmetics in Everyday Life
Soulafigewiunou - 1aif

ANDSUNUANBAENIZUIUI
a o ¢ A ° P aNa o o B ¢ Y4 = v a o = °
HandaueiiIesdeanldludinusedniu neluesranudiuguierfuiimiazinsesdians
N59AUTENMATENEED1N NYVNETINEITRY JaNesRUTENaULarUTElev g1 9QNABILAL LN ALAUAN
nsuazndnnIsiendenandusiieUseavsnmuazanuvasasulunisldiniesdiens
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) : ANUgUENYIal 3(2-3-4)
AMS 100 : Wellhess
Houlafidesiunou - 1aif

AND5UNEANYAIEZNTEUIUIY

mmq%ugiﬂiLLazqsumwﬁmGiN 9 Wnagume 30 deau Uy wasdndgugad 52ud9
Viﬁ’ﬂﬂ’lifqisﬂﬂ’lwaiﬁlEJENV'%’J&J%\‘]@’JWZJ?LL@%QMS??M AABAIUBINIT LATUINIT NITEBNAIAINTY FUTTONTNVB
NN NIATIIAAMUFUNIENNUARIUURANIT N1FIANITANULATUALALITIEIUTTO

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) . finsnmuaznnsagsuiugouy 2(0-6-2)
NGGE 103 : Friendship and Being Together
Foulaiidesiuneu - aidl

ANBSUNEANYUENTEUIWIN :

wnAnuaznguiaugy wazmsiilauyud Tnodumsinimundale wazanuduiudiitesnu
fnsnw pudeinleddyuesmsufualunsedsuiugduogisiianugy

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) : AansuazRadlunisadieauge 3(2-3-4)
NGGE 151 : Science and Art for Happiness Creation
Foulaiidesiuneu - aidl

ANBSUNYANWYZATEUIUIT

% 1

Ms3andaes madlanuosazgdu mnuving mnudfyuazasziiuvivesTinuaznsfing
AUNNIE ANUEIAY wuIAAkazLUINvelnnlynAney arsziazaudAguisauay denuves
ANEY UTTAANVIAMUFULAL NITATINAIUAVAIUA B At onlovetanszuiadin n1sfnudag
Jayandnwuaznisaiienugy tensiinuamdiedidvdonsiidinfianysal srensiinfennud anuess
LLa&/’ﬂ’JﬁJamZJSZJ@QﬁiiﬂJ“maLLﬁ%aii‘Wé\‘]

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.

2.8n. 114 (610114) : D WNINOFUNNUATAINY 3(3-0-6)
AG 114 : Food for Health and Beauty
Feulviidesiunou St

ANDTUNUANBMENITUIUIN

‘UV]‘U’]WUaﬂa’lmiﬁﬁﬁiaqmmwLLa‘zmmam ‘UﬁﬂLLa&’%ﬁ’lﬁ‘Uaﬂa’li@aﬂq%é%ﬂﬂ%’m'miumﬁ’liﬁﬁ
waseguAmuazauey lsafifeudesiunginssunisuilan (sadu Tsala lsavaonidenuazsidla Tsa
NIZTANNIU TsAumuLalsauzise) 91vsdulse eamsyzasnuLn e siieiaas 01 sd ey
DML ULAALT A ﬂg]‘wmEJm‘vni‘ﬁLﬁ'Enﬁﬁaﬂﬁ’umﬁmﬁm%mmﬂﬁaqmmwLLazmmam

Roles of food for health and beauty. Types and functions of bioactive 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.a. 191 (705191)  : guslnaivigeana 1(1-0-2)
MKTG 191 : Smart Consumer
Soulafigewiunou - el

ANBSUNEAN YL NI AT
UNUIMYRIN1sAaatudinusedniu wWilanagnsnisnainvedgsna dnsuazninfivesusina
2 Y a «:1' ) 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. nguAvITUNITRNTInBen1sugna319EI3ARIANIN (Innovative Co - Creator)

Y

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

ANBSUNWANWAL AL UIUIT

(%

WUFIUYRINSIEMNE NszUIuMskasiuiuiansldmana n1senawmeraludiindsedniu

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

1.92. 110 (013110) . AAINYINVTINUTZINIU 3(3-0-6)
PSY 110 : Psychology and Daily Life
Soulafigesiunou - laif: dwsutndnenilalledeien

ANBSUNUANWAL AL UIUIT

(9 o

InIeiuiInysedniu Jadeaudnuardiuyana Jadesuduiusaimseninauana Jade

Audeny
Psychology and daily life. Individual factors. Interpersonal factors. Social factors.
W.AN. 100 (176100) : nganeuazlanadelal 3(3-0-6)
LAGE 100 : Law and Modern World
Goulaiidesiuney - Laidl

ANBEUNEANYULNTZUIUIN
WUIAANNNYUNY @010 UNIINYUANIE NUUIEAUUNUIMTUEIRY NrueiUdInNsEning

Ussine nguaneiutayyviadiu wasngrunefuansyuu UnuImueIngraeseauodiu seaudeniiie
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av

wagunumvesnguanelugalanAtnd Anwvidinsgidgmainnsdfnwieng 9 erfunguunsuaslan
adie T

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) : ngsneuazlanadelna 3(3-0-6)
LAGE 100 : Law and Modern World
Soulafigewiunou - 1aif

ANBSUNYANYUENIZ VIV

WUIAANNNMUTY @a1TUNINuaNe nUKIeAuUNUImMtudIny ngruneiudnNsEniig
Uszina ngvsnefutlamiiesdiu waznguunefudvsyusy unumvesngmneseiusiesdiu seiudsauiios
wagunumvasnguanelugalanitng Anwvidinsgidgmainnsdfnwidng 9 feafungraneuaglan
aaie Lol

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) . Angrmansauandeululaniagiu 3(3-0-6)
SC 114 : Environmental Science in Today’s World
Feulafidesiuneu - gl

A5 UNYANYUENIEUIUIY

AandouuarnansznUAINAINTINVDL LY ANuaTzinig esdwandenluniuiuns
AudAreInIaITanEMsTam; nMseyindifiosnan mslimineins madulavesUszrnuas
uafiy Msuandavedlelou nrlanfeunazmsiasundasanimgiennia Ingandsau nmsiauiogn
ETIQ@uLﬁa%’ﬂmauﬂﬂumiuﬁﬂﬂm%’wmﬂiﬁsimﬁuazmimLmu amumsaﬁ?al,n@é’au{]%;ﬂu

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.
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2.9%. 190 (201190) : AARRENNTRIvNTAIY I NsuATymn 3(3-0-6)
wazN1TARENININEAERS

SC 190 : Critical Thinking, Problem Solving and Science Communication
Feulvfidesiuneu - lad
AND5UNYANYENTEUIUIY |

mMsfnegaitansania nsuitgmmanemansuazmelulad nsdeansniineieans
uazwalulad

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

and technology.

2.a04. 100 (206100) . ANaANEnS lLIInUsEINIU 3(3-0-6)
MATH 100 : Mathematics in Everyday Life
Houlafigewiunou Y

ANBBUNUANYUENTTUIUIN :
19 a a s % ° a Na o w
nsbivsraigendaemansinaniswidym ssuudniudsuwasnsuseyndldlugindseantu
AdAA1ansAMTULUTIAALAEN1ITANITNINITEN ANUFaNFsTwIuiensAndula adlnmansiu
anunsaidagu
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.d0. 101 (208101) . ADRFINSUNITANTIVINATNITNIU 3(2-2-5)
STAT 101 : Statistics for Everyday Life and Work
Houlafidesiunou - el

ANBEUNEANYUENTEUIUIN

adAiuNIMSWInLarmMIvag - adfuazansaumatumMsuilym  N15e5UNEmMALALHAYDS
Usngmsaliing 9 msdavideasudeya lemauasanuliviuen ndegeludussnns nsvaaey
auyfgu NM3d1swnefIes nMsnasngauazidy nMsuszendlddeagumsada

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.
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2.91%. 103 (602103) : QAAIVNTIUNYATAUAMNINGIN 3(3-0-6)
BIOT 103 : Agro-Industry and Quality of Life
Foulvfidesinuneu : ladl

ANDSUNUANBAENIZUIUIY
ANUAIA YA VB ULUAYDIEAAIMNTTUNYAT USFUNUSVRIQAEIMNTTUNYATAUNYWEYIA
NITUIUNITNANNNYAAIINTTUNEAT HARAUTIVINIEAEINNTTUNYATUAZNITHAUIAMANTInUYYE
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
Soulafigewiunou Y

ANDSUNUANBAENIZUIUI

AURUNELAZAIUAIA YUDIUTRNTTUNAR AU 01911 TRIUSTINNII011T VUAVDINER AU
Tl HENNFHAUINENAUIND1NT WUIAANITATNUINATINDINIT N1TOONUUULAZANLAIDINIT NITNAADU
nans vl nsngdunelaginaznsaan

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.

172.0. 107 (888107) . sBudugsiavuRdtaunanwety 3(3-0-6)
DIN 107 : Business Startup on Digital Platform
Feulafidesiuneu - Laidd

ANBSUNYANWYZATEUIUIT

aa o 3

N3 UAANUAANINTIIAVUAT T aLNARNOTY ng\ﬂwa@@’daﬁy’ﬂqiﬁwuﬁﬁﬁaLLwam‘V\Iasu 7
wedadmiunisesniuunaiuAugsiauudiaunanilosy nsfunuanuduldlimiassiavuaia
uwnanrlosy wunAnvesminiifunsujuRmusssuden uuAnesduseneu Wauadlunisyieiu n1sisudu
gInauURAITauNanWasY

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.



110

26.9W. 100 (900100) : AAINTTUTINTNNGTUTINUTLINTU 3(3-0-6)
BME 100 : Biomedical Engineering in Daily Life
Soulafigewiunou - el

ANDSUNUANBAENIZUIUIY

Anuduniuasdouvesdmnssudanisunmg Jyarussiviuasdransaumanianisunngd
oy udinan Jandanin wilumalulagdunisunmg nisunmduaiugn n1siun 3 GAn198In1sunng
naonaumaluladguamislvaidy «

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. ngudmmumsnauineznsiunadiodiduuds (Active Citizen)

232.8. 271 (103271) . deAndand 3(3-0-6)
DART 271 : Music Appreciation
Houlafigewiunou - laif

ANDBSUNEANYULNTEUIUIT
= LA a ) 9 1 Y] & I3
ﬂ’]iﬁﬂLLa%ﬂ’]i‘lﬁu%NNaﬂ’]u%uLEJEJEJ“U@Qﬂu@]’i@%iu(ﬂﬂua%hﬂ%@%ﬁumﬂ Wugﬂu@ﬂﬂﬂi%ﬂ@u%@ﬂ
a a = a a o o & Y] Aadad o a a
AURNT UIUNVDIAURNT LATBINUNT umUizwuﬁLLazuﬂmumwmaLamsuaﬂ,aﬂ qumamwmmum E‘ULL‘U‘U
a wa a
AUNT LLATUTLIAVDIAUNT
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.

29.64. 114 (109114) : AauzludInuszandu 3(3-0-6)
FAGE 114 : Art in Everyday Life
Houlafideiunou - el

ANDSUNUANBAENIZUIUI
Ms3ufifeafudiemaumng JULUY WWIAa NsEUIUATT wazdnuazlanzvesuRatzeing
1 BnFiesiinsaivany Seansailissgndldliduselonidenmsduiudinsyaiu
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.
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.84, 151 (159151) . HIANLAZIRIUSTTNAIUUN 3(3-0-6)
SA 151 : Lanna Society and Culture
Soulafigewiunou - el

ABTUNEANYULNTEUININ
anudugnvesdiuwn msneduazynauresigdiuun eu U1u wazdladudiuw Jauaznms

<9 9

Aauluduun Aenssusazanudsluaiuun nqueAnugluaiuu yaduuazyinsadludiuul n1w

= a 1% + = 1% = = 1% ) = av ¢

auns wazAaugluaiuun mudindludiuu aullsmielnleu mumﬂUﬂﬁLUa&JuLLUmqﬂIammmu
RIR R TRINTRIVE G RIEA

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) NSV BIWI MDY 3(3-0-6)
MN 131 : Urban Mining
Houlafigesiunou - aidl

ANDSUNUANBAENIZUIUIN :
wnAansiwdiousludes vinmadewiuRefunsianisudmineinsuseiug winns
Jestulumssunuuasuentagwdodis udnmadesiuRstunsudusuasnisilafa msUszgndld
WBnsuAsslunszuIun 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
Houlafigesiunou - 1aid

ANDTUNUANBMENITUIUIN

UseTamans Useindl uagSausssuiientudnilne unumuaraniunisaidnilnglunaialan
fiugtnlneuazdu 4 lulan msUgnuagnisdanmstiluguiuusin 9 dnaingilunsudndn welulad
waguInnssuluwndm nandanasann g anamnssukasn1sulsguirulundadusisng 9

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.
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2.1%. 102 (602102) © FAANUNAIIUNIEDN 3(3-0-6)
BIOT 102 : Life and Alternative Energy
Soulafigewiunou - el

ANDSUNUANBAENIZUIUIN

Jaymimandenuludagtu wdsunauden nisldndanunadenludinlszdniu waz
WANUVDIUTZINA iauﬁy’aqﬂaﬁﬂLLazLmeﬂLLfﬂm
Present energy problems, alternative energy, alternative energy in daily life and energy of country,

including barrier and its solving.

U472.0. 106 (888106) . nsaedsuaznsadaasevieludiausaulad 3(3-0-6)
DIN 106 :  Communication and Networking in Online Society
Soulafigewiunou Y

MeSUEANYAENTEUILIN :

umiginevieniediny naunTviuazyndoyalATeUIenadIny N nNULaziAITeYIeNIg
daau weAnssuvenaIatiensdiay nsunsnszangluesetie anududiudi nsiUametoya n135uses
ArugniasuwAiatensdien uenndiaduiaTetemadinueaulatidowiu wiotensdsaudmanie
nslETAnvusegls anuifeslsssevinuaietiemedsauuas IR LATYAY

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.

fiN.2. 100 (951100) . PIasisIvdnutouiudu 3(3-0-6)
ANI 100 : Modern Life and Animation

Houlafigesiunou - 1aifi

ANBSUNYANYUENTEUINIY
AnudladeUseTRmansueuiiudunaznmeunsuauiludu ITauinis uarsuiuuieuily
Fuludagiu uAnuaznIzUIUMsaLeuiuTuloedu 1y Susdeunisuda MakEnuazndaniswan
msldlndlunuweuiiudusing o Wetiauenanuvenindne nseonuuuiazasweuiutudoy
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.
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2. RUINIVIANIE

2.1 3Ny

2.972. 101 (202101) : Fanefiugiu 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Foulafidemunon - laidl

AND5UNYANBUENTZUILIY :

unih sedeudnismninedmans Snvazianizeeddldin n1sdnsyuudddin asaiives
A9i%3n lwaduaziuunUeATN Wugmansuazenugmans nalnvedifmunns auvainuansvesasdvin
Tassadsuasnthiivesiis Tassadruarminivesdn? wasdnmineuwasnginssu

Introduction, scientific methods, characteristics of life, biological level of organization,
chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of evolution,

diversity of life, structure and function of plant, structure and function of animal and ecology and

behavior.

2.972. 103 (202103) : UUAn1s¥9men 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1

Goulviigesiudousoy - amziSounden 1.47. 101 (202101)

ANOSUNANYULNTE VI :
ndosganssm lassafuagminfiveswad nsmelaszduiad nisulaead Wugeans
Aannmsuageavainavesdddin iedeiiy eidednd NYRNTTU Uartlrine1UseyIng
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) :adl 1 3(3-0-6)
CHEM 111 : Chemistry 1
Foulaiigesiuniew. - 1aif

ANDBUNEAN YL NTEUIUIY

umarUTunauduiusmani lassasiezneu Mussialluaisusenauussinneing 9 aunainil
gauvnaransundl wndllnih asaraisuaznnaun NIN-LUE warIauNaIanSTuLALl

Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and

colloids, acid-bases and chemical kinetics.
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2.A4. 115 (203115) : UuAnsiadl 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory |
Foulaiidosiunou - awmglyuFsunsounu 2.au. 111 (203111)

ANDSUNANYMENIZUIUIN :

wiadaeng 9 lueslJuinisiad UJA5e1vmaunsiazaisusenaursInedung @15ni1vun
Usuna: mMsduasziuaaifonoongiian m'ﬁﬁaLﬂiwﬂwLmal,%ﬂmgé'mmaxgﬁLﬁ&JﬁJWaﬂé NuszLALiLaY
lassadluana aunaiuazUfasendundu anufauvesdisen wadiandnuazadanududu
Sianlnsada m'ﬁmmaizuLaqaimsaﬁamiamawawﬂLﬁaﬂLLﬁﬁq auna nsa-uauazUdies nslmnsansa-
wa nsmlnmstu saunarmansiadl: Unsenlelofiutuvewsdlou uaznisvnasfiy

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
equilibria and buffers, acid-base titration, titration curves, chemical kinetics: iodination of acetone,

and special experiments.

2.A4. 206 (203206) : ANBUNITAMSUNNANYIUBNEIYI YA 3(3-0-6)
CHEM 206 : Organic Chemistry for Non-Chemistry Students
Foulaiigesiunou  7.A3. 104 (203104) %59 2.A4. 111 (203111)

ABBUNYANBAYNTZUILIN :

msduunuaznsdonde Wuszluluianavesansuszneudunsd UfATeuaiidunsd mslnse
a1sUsenaudumsd wedninlalasansueu lelawesBunazloluueslasegy aweslowd a1susenouuels
wuAn a1susznouualalau ueanesed Huea wasdmes wilu woadladuazAlau nInAISUBNTanwaYaY

us astulawmsn aln nsmezily Wulne wazlusiu

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.
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2.A3. 209 (203209) : UfuAnsiaiidunsddmsutinfnwiuenniaivied 1(0-3-0)

CHEM 209 : Organic Chemistry Laboratory for Non-Chemistry Students

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

ANDSUNYANWULNTTUIUIYN ¢

o ¢ a wva A o 1 a wa = a a wa & =
LL‘uzm’qﬂﬂ'iiuLLazLLuU‘UQ‘UmeammUaaﬂﬂﬂiuwang N13LAU LWQUﬂUQU@ﬂqiwu;ﬁqumqﬂL@N

v
a

a 6 a s aaa aa a A a L3 | & o
UNTY laisaLuaﬁﬂiﬂglJLLazaLwaiiaiaI?jLuai UHATENALBUNTYNUTIU LLazmi’JLﬂﬁmeyjﬂdmu
L v
VLN
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.

2.3, 226 (203226) : wideldnddmsuiinfneuananvndvai 3(3-0-6)
CHEM 226 : Physical Chemistry for Non-Chemistry Students
Foulviigesiunou 2.4, 104 (203104) %59 2.A4. 111 (203111) %58 2.A4. 151 (203151)

ANDBUNEANYUENTEUIUIY

gauvnaransiiuall aunainnia Iaunarmansidunil autinianienmuesasazatslauanaum
ne nsihlwihvedidninslad aunansa-vauazlossu waziaiilniin

Chemical thermodynamics, phase equilibria, chemical kinetics, physical properties of
macromolecular solution, electrolytic conductivity, acid-base and ionic equilibria and

electrochemistry.

2.04. 229 (203229) : UfUAnsiadindna 1(0-3-0)
CHEM 229 : Physical Chemistry Laboratory
Foulviigesiunou - 7.A3. 108 (203108) 158 2.A4. 115 (203115) %58 2.AL. 157 (203157);

wagaanzideunieu 1.au. 226 (203226)
ANBBUNEANBYNTTUIUIN :
wadaftugumaadidta - mammaluana (asnisiaaumila, nsfagaidenudefianas)
MImAATsIT ez SuiuTe Uz MTaAaunsudivesisuduesdesu (Bnsindouiivesouiun)
nsiaAn1siliiln NN ILHUAIINNIATENINUBILTY — VDINAT UAZVDINAD — VDINA TLDY uaz
nslnmsalasmsinddndluin msmaasiiaunaainisnmanszats mamansiiaunavesnsudsusy

SEINeAMNUBUDa NMSINANAINUTDUTBINITAUANU (UanUm1aasimes)

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,
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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).

2.03. 236 (203236) . USunaudmsneid 3(3-0-6)
CHEM 236 : Quantitative Analysis
Houlviigesiunou - 1.A3. 111 (203111) viseawmetUgusgunsaunu 2.4, 104 (203104)

ANDTUNUANBMENITUIUIN

N33 UNUITNNIBNITIATITALAZAITNINTFIUNIGLAT adRluAlTAgI2Y USu1nsTasIet n1g
Anszilastimiin malieseidsii medansuenitugiu uasmadeanTnslines

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) : URUANMSUSINaIAIIZYA 1(0-3-0)
CHEM 239 : Quantitative Analysis Laboratory
Goulafidewudeou - aazlyunion 2.a1. 236 (203236)

ANDBUNYANBULNTZUIUIT :

mﬁmwﬁﬁwﬁmmay nsmdsinuueuindlaenmsinmss  msmusununaslsrlngisvewesii
msmuTunadleflagmsinimsn  msmusunaeaslsnoasyluneradoulaluaaslsdlaenisinmen  nsm
Usnaanunseanesshegnainlaemsinnge msmuimaneadenlaensanazney Tnnudlownsnly
wistu : UAsense - wa Aeudnimuesninmsty : UAsenIe-lua aaeuwn3nlnmsty mavinusunu
asoongvslususssulnemaianianingalnd  msmuSnamdnieweidaeiazenn  nsmnuTine
TRenLazlnuadsulnemandiatualninsinlofmes msanauazinsizvnUsinaumudn nsuenuay
AATIEMIMDIAUTZNDUTRIENATIULABIB AT INATIARIUNS

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

ANDSUNANYUENTLUIUIN |
auusiarn1sUszend NMsmUTHUSLarn1sUszend aunsidseyiussuduniawagnsussynd
Derivatives and applications, integration and applications. and first-order differential equations

and some applications.

2.0, 123 (207123) : WanddwSudnfnwigaainnssuinuns 3(3-0-6)
PHYS 123 : Physics for Agro-Industry Students
Feulafidesriuneu - il

ANBSUNUANYUENTEUIIN

SITUVIRVDCINGIANENSTUATNINTINVINENS naenans audfdenavesaans gnnadin Fnansuas
ovinwarnans n1sundaniauazaau lwihadn wimdnadouazannzudwdnlwih  eumwamansuas
Mo ¥ 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.

A.Wd. 173 (207173) : UfuRnrsi@nddmiuiinfneranavinssuinens 1(0-3-0)
PHYS 173 : Physics Laboratory for Agro-Industry Students
Foulafidewunon - laidl

ABBUNYANBAYNTZUILIN :
wuziaIalie N15TnkasnAlAluNITNARBY N1TNARBINUNAAIENT JUVNAAIANT BNNAaDH
s A wa o’
Aans adu audRvesaans i wazanisuivin
Introduction to instruments, measurements and experimental techniques, experiments in

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

2.880. 263 (208263) . aamUoedu 3(3-0-6)
STAT 263 : Elementary Statistics
Foulviigesiunou - aid

ABBUNEANBAENTTUILIN :
NUMINANSIUIAEIUARR ANURzdy waznswanwasruazdu Msuszanua uas
NINABRIENYATINYRINT T TWeIUaUTEYINT Ineld Z-test, ttest, x2-test, and F-test n15Uszgndlai-

ALA2S N15ATITNANULUSUTIN N1TONDDULATENEUNUS



118

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) . YuadiUaeiu 3(3-0-6)
BCT 315 : Introductory Biochemistry
Foulaiigesiunou © 2.A3.202 (203202) %158 1.A4. 204 (203204) %38 2.A%. 206 (203206)

ANDTUNEANMENTEUIUIN
o 1 a a ada s s s v = ~ =~ aa
UNUNFUAANVDITINYIN : LEAALAZDIAUITNIUVDIYAE NANNITANYININYILAL Aslulainsn Adia
ninezdilunarlusiu wouleduavlaoulesd nsndinddn n1sdwudidnasoulazdandsu warduad
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) : UfURNsTundiiUasiu 1(0-3-0)
BCT 319 : Introductory Biochemistry Laboratory
Goulafidewudeou - avzlduuSsuUnNSau 2.9%. 315 (203315)

ANDBUNYANWEULATETUIUIY
Astulansn Indsanu e TWWshu teuleyl waznsatinaasn

Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acids.

a.n%. 111 (602111) : WAlUlagAININNIQATMNTTUNEAT 3(3-0-6)
BIOT 111 : Agro-Industrial Biotechnology
Goulafidewudeou - Laidd

ANBEUNANYAUENTTUIWAN

N3AAIALAEYAANANYBIAUAUNYAT UTELANNITHARLALHNAN TUTN19ATIMNTTUINYAT
walulag@inmlugnamnssuinuns walulagare1ndnsunszuiun1snieaamnssinens n1sidenly
WAENINAIUIUITIUTUINEATUINNNQAAMNTTUNEAT  N1TAIVANAMNINKAZNITUTEAUA NN N5ITY
waziiawunalulagdinmlugsiavuianatuasruingen Aensvetgnamvnssuinensiuauinm

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.
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a.nY. 122 (602122) : qa%ﬁwmmqmmsﬁl"ﬂﬂ 3(3-0-6)
BIOT 122 : General Food Microbiology
Foulaiidosiurneu - 1afl

ANDBUNYANWALATTUIUITN

e o w

1595197009 A9TIN UseinnueaqduvsdndAgn1eeIms unumveraunid wellaneiiu
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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.

9.91%. 123 (602123) . UfUAnn53adaimemnsansnaly 1(0-3-0)
BIOT 123 : General Food Microbiology Laboratory
Goulafideriuneu - 1ifl

[

ANBBUNYANYAZATEUIUITN

(%

duguine1wesgdunsd nalalaoniouazn1sueniiausans N1SNIZIaeIauVs UL
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LATENIIAAT N1SHASENBNINILE 894 miLﬁU%JﬂmmdfyaU'%qm%‘ N15TANISLATYRIAUNTEY HATeY
15911391513 VDIRAUNTE NAVBANFDABNITIATYVDIRAUNTE NAVRIRUNNRONTIIATYVDRAUNTE
navesnulunsn-AnemenIsiasyvesgauniduaznsnaneiiug

Microbial morphology. aseptic techniques and pure culture isolation, various types of
cultivations, medium preparation, pure culture maintenance, microbial growth measurement, effects

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 3yen

2.2.1 3¥18nUIAU

2.m%. 211 (602211) - walulagdannilosdy 3(3 -0-6)
BIOT 211 : Basic Biotechnology
Soulvfidosrinunou - 247, 101 (202101) wag o.0%. 111 (602111)

ANOTUNEANMENTEUIUIN

ANuEIAYURImAlulagdIn I nann1smIamaluladtinin malulagn1ginInnIanIsnems
walulag@inumsgeainnssy malulagdinmmissinunsunmduazindsnssy nalulag¥dinindiu
G R RTEATH]

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

on economic and social aspect.
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2.1%. 231 (602231) . wialulagnisuiin 3(2-3-4)
BIOT 231 : Fermentation Technology
Foulafigesiunou © .19, 211 (602211)

ANOSUNEANEUENTEUIUIN

mMsifiuideuasnisnieuiide wmalanisedeormsiasndeuazenme NFIANTLATYVOUTAR
11918 B wad lue M SaILA UL IS U saunamanslunszuIunIMITILUUAE WUUA Ny way
wuusiases nMsmukarnsienna edaniseiuvaduazioules

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.nY. 321 (602321) : 8% lUgAEIMNITUNYAT 3(3-0-6)
BIOT 321 : Agro-Industrial Microbiology
Feulafiderituneu © 12.9%. 200 (215200) %39 2.9%. 201 (215201); %39 0.1%. 122 (602122)

waz 9.1%Y. 123 (602123)
ABBUNYANBAENTTUILIN -
UNUIMNYDIFATIINNURRATNTTUNYAT SNuazvIdunsdddnlugnamnssunens n15An
woNkazUSUUTIENeTugaUYSY F0UarN1IAIVANNTFIATISINITININVDINGAAUTAINYEUNTE Unum
a =) Y a =) ¥ L = Y a a
YaaaunIdlugnamnssuens nmsuszendldyaunidluniunisianisveades n1sussgndldadunidly

QRAMNITUBINEWINN N15UsEendldadunsdlugnamnssunisndnsaduaziouley n1sussandly

3 3

Y a

yaunsdlugmamnssunaiaindinin n1sussyndldydunidlugmamnssuaddinin nmsussynaly
AUNIIlugNaMNITUAVNIN

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) : UUAN1959a87 e Tugnavinssunens 1(0-3-0)
BIOT 322 : Agro-Industrial Microbiology Laboratory
Geulafideriuneu - azidvussunsauiu 9.91v. 321 (602321)

ABBUNYANBAENTEUILIN -
nswenduvsdnldlugnavnssinens nsduundunsdmeuisemsduaiivazondiive)
Jaduniinasioni15a3yuasianssuvesgdunid nMsuseendldadun3glun1sndnerms Mnsainsei

qawnsdluonms msvszgndldqauvidlumswanansyariigs Ms@nwiganuuazilousenu
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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.

9.91%. 362 (602362) : walulagdaniwszauluanailassiuy 4(3-3-6)
BIOT 362 : (Basic Molecular Biotechnology)
Foulvidosriuneu ;0. 211 (602211) H3BAIUANUIUYOUTBIAIUTIY]

ABB AN BN TEUILIN -
n1sUsuUTeug Msduiug n1sAIvANNITLanIeanYeIdY N1snateug n13sNluslanatad

v a S|

TuFIMNTIN Fransaume uilumaluladdinm INwunuedfuuagimnssunseuiunsainuasnsaae
Aenssulusiu lululaaueataufuss Tesind

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.

9.91%. 421 (602421) : gU1Aunaleny 3(3-0-6)
BIOT 421 : Plant Sanitation
Goulviidesiuneu L 9.9, 321 (602321) W3BMUANUTIUYOUTBIEIVTIY)

ANDSUNYANWALASTUIUITN

vuafics an1ui waglssnudinim gunsal waziadesiielulsanudanin undsinvesnmsuuideou
BUATIENNNIEAN LA LazdININ FIUWAMNAINEUIAUIA AUIAUIANNNIEAINYBILTIUTIAN 113
FammsguAviaveslssnudinm maeneisuane wazgningaiidesnuauvesgaamMnITNTINN
STUUNINTTIUTENINUTEIMAYEIRAEIMINTTUTININ

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) : NISDONLUUNINANTININ 3(2-3-4)
BIOT 453 : Bioreactor Design
Foulafigesiunou . 9.91%. 231 (602231) %58 8.91%. 315 (602315)

ANBSUNYANYAZATEUIUIT
nanNA1seRNLUUSMTN dwdinudaltoinie dainstaldldennia daaindusuiwaddnd danain
dmsuwadvseeuledigness dmdndwiuwaddunsgiuas wadansindssdnsnmuesnisvdnly

JLAUNANTTY LATOIBLAYNNIAIUAL
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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.

2.1%. 454 (602454) : nseanuuulssnumalulagdanin 3(2-3-4)

BIOT 454 : Biotechnological Plant Design

Feulafideriuneu © 9%, 315 (602315) 50 8.M1%. 362 (602362) 139 INANUTULTBUDS
A1

ANDTUNEANBMENTEUIUIN

aulasnideuazanulasade n13endunisiasins N5eeNLUUNTEUILNSHARYIAT IR
159971 JULUUYRIN5IAIeEailse Uy nsUssllunamaAsygaans Msusmslasenis yhiauaeiinaes
Ts901u mMswSeunsiefvaanuiiduarlaswadieedseny

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

9.m%. 455 (602455) : NITUIUNIINDULASHAINITNER 3(3-0-6)

BIOT 455 : Up and Down Stream Processes

Goulaiidosiuneu . 9.9, 231 (602231) %138 8.91%. 315 (602315) M3EAUANUTAUYBUYDS
AU

ANDSUNYANYMENILUIUIN |

auqamaqmauazwé’amu QMiaﬁﬁﬂiLgﬂx‘iL%@ ﬂ’]i&la@LLa%ﬂ’]iWWﬂﬂ’]’J%ﬁLﬁN’]%ﬁ@J ﬂ’]iLﬁ‘ULﬁI&I’J
wAnSwel n1suonwdndnel n1sviwdadusiliuians nsviudnsueileylusudugaiiouaznissm
nszuruNs wadlansldiadesdle n1sinsesinanSoel N3UTIazNsUsTIlIuENISNUSIY N1sRann
waLANYAINNNGIND

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.
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9.91%.456 (602456) : UUANIINIZUIUNTNOULATHAINTITHAR 1(0-3-0)
BIOT 456 : Up and Down Stream Processes Laboratory
Foulaiidosiurneu - awmzlyuSsunsouiu 9.91v. 455 (602455)

ANDSUNANYUENTLUIUIN |

MIMBELEINTABUT BuATLTOR IR NINERLELNIMENIETIVINZEN NMINEALAZASEUREY
wAndnel nsvinAnSneiliuians medeseindadus nsUssduoigninfuinw nmaiauazns
AATIAANBNINLTIFIN

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) . msthanaznslduselevdannveadefifiuvoavan 3(2-3-4)
BIOT 472 : Liquid Waste Treatment and Utilization
Houlaiigesiunou - 9.91%. 321 (602321)

ANBBUNYANYAZATEUIUITN

o a a g o ¢ = va &
ﬂ”li‘U'TU@SUENLaEW]LUuGUENLwa'ﬂﬁnﬂqmaqﬂﬂﬁiuLﬂUmi ﬂﬁl{LsUU'igiﬁJsﬁuf\nﬂsUaﬂLVaaISU‘V]LUusUENL‘Wa']

+

IMNYAFNNNITUNYAT NSTUIUNIMTTINNLaTUeTn N L%aasiﬂiﬁuaqmﬂﬁuaaLﬁaqmammimmwm

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

2.1%. 490 (602490) . 52 08U7598 1(0-3-0)
BIOT 490 : Research Methodology
Foulviigesiunou . 9., 455 (602455) uaztin@nun Ul a

ANOSUNIAN YL NIE IV

Jyn1ide A101u3de wagTngUszaAn1side wellalunsAUALITTUNITULAENITEIUUNAIIY N3
THHUNITNADIAENITHAILILATITINUITY HATNS HAKER KAZNANTENY UTTAYNTULAZNITINNBL N3
wisslassisnuifoussmadaniniiauslaseiisnidde nsufoinuisedestuniglinisemunuias
Fuuzve10191397UTNW

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.
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.N%. 491 (602491) . ANSENUNIamAIUlagTInN 1(0-6-0)
BIOT 491 : Practical Training in Biotechnology
Foulafigesiunou . SInAnTudT 4 warsnuAiueuYesENYT I

ANOSUILANBENTZUIUIY

nsitnauluniiesy an1uuszneuns uielsanugnannssusig q idanuisidety
weluladZanmaneldnsquavessimugumsiinaiuuaz/mieenansdlinniy 6 &Uawi vielidinin 90
Falus nslradududuiiviwela (Satisfactory - 5) wislifudinela (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) . @unafnedIvsuLnAnwId1 I v IInalulagdanin 9 Muaenn
BIOT 494 : Cooperative Education for Biotechnology’s Student
Naulundagenunay - UNANWITUTN 4 waTANUANUNILYRUVDIANUN IV

ANDBUILANBENTTUIUIY

th@nwinufuluaniudsznounsiiferdesiugramnsannuns lidesnin 16 dUawi oens
seiflodlagufuiRnuaiiouduninnuluaniuuszneuns meldmsguaveandmihilluaauuszneunns
Laro191387 USnw i la Suseunune mstiardududuiiyinela (Satisfactory - 5) waglaifuiinels
(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) AUy 1 1(1-0-2)
BIOT 497 : Seminar 1
Foulvfidosunou - n@Enw Ul a

ANBSUNYANYAZATEUIUIYN
A5US5818IAEANEINT NISLEUBINUY KarN1SINSAluITamamAlulagTinin
Plenary lectures given by invited guests, presentation and discussion of topics in

biotechnology
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2.1%. 499 (602499) . 1A5997UY 3(0-9-0)
BIOT 499 : Research Project
Foulafigesiunou . 9.1, 455 (602455) uaztin@nwniudi 4

ANOSUILANBENTZUIUIY

BurAteiindnudesasdioufifiedumaivmanaluladfanm meldniseuauuastuue
189019158 7US W

Individual research work in the area of biotechnology under the supervision and guidance of

an instructor.

.79. 304 (604304) : ﬁmnssu%qnszmumsﬁugm 3(3-0-6)
FE 304 : Fundamentals of Bioprocess Engineering
Foulafidemuneou © 1.A0d. 103 (206103) %39 2.0, 111 (206111); ag 2.AU. 226

(203226); dwsutnAnwinldlyivienyingu
ABTUEANBAENTEUILIN
AUABNIALATNEINY N1swRGeuNvesvadlya ndnnsaemANSeu HaNNISAIEWNIAETS

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

9.28. 305 (604305) : UUANISIAINTINTINTTUIUNITU Y 1(0-3-0)

FE 305 : Bioprocess Engineering Laboratory

Goulaiidosiuneou - aanzllpuFsunsaunu .29, 304 (604304) ; dnsuilnAnwiuen
pLalbh

ANDSUNYANWULNTEUIUIV ¢

n1sRnUURnIS Sos M3z MsTraunin aumimas‘uﬁ NITWAN NITNTDY mw;gum%"m
wgdalawdu in3osuanidsunrmdou msmemaudeulunnglinsis nsndu nsadn msiuiaiuu
uaidonuds LLazﬂﬂmuaﬂamuﬁ'

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) : NMSINBHUNITNAABINIUNALULATNISWRIUINANS euat 3(3-0-6)
PDT 313 : Experimental Design in Product Development
Foulviidesiunou : .80, 263 (208263)

ANDBUNLANWULNTTUIUIYN ¢
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auaa1nedsuluszuunIsTauIRaR ST wisadlolun1ImagaunuwanaIIwedALeds N3
Neuuuladuinelazranedads NSOA0ULAZENENTUS N1TIIINULUUINEALNAALAZIUDILUY WU
WwunIaneulnay uazluUAIUNEN Wazn1smeaTinzay

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.

2.918. 480 (606480) . NISIASEUANUNSDNAVNIRNWN 2(2-0-4)
MPT 480 : Pre-Cooperative Education
NoulunAvunay - INANTUTN 3 WaEANLANUNILYRUYDIANUNIV

ANOSUILAN UL NTEUIUIN

Auianudlanazidvinevesaniafinen Msufuamluaniulszneuns anudasndesening
nsuiRaviafinw uaznswSeuanunieunsudiganiafing

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

in cooperative education, and preparation for cooperative education.

2.2.2 3¥@ntaan

2.9%. (452) 601452 : ASAUANLAZNITUTEAUAMAN 3(3-0-6)
FST 452 : Quality Control and Assurance
Goulafidewudoudey a0, 263 (208263) vi3e 8.1, 314 (605314)

AT UNEANYUENTTUIUIY :

NANNITUATNITTANITBIANTNITAIVANAMAIN NIATIVIRANANTANIHANGwazLATl S8UUNTS
AUALAMAM TBeadfuasreuiamesildlunismuauamnm nMeUssdudyessamduda uazszuy
nMsUsEAUAMAMN

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.

2.11%.431 (602431) : NISUNNLIANDTRA 3(2-3-4)
BIOT 431 : Alcoholic Fermentation
Houlvfigeanunou : .99, 361 (602361) %30 8.71%. 362 (602362); WAy 8.1%. 321 (602321)

ANDBUNYANWULNTTUIUIYN ¢

'
6

anwazuesdannanAy Jynn1svulaunazmsinlynn mNuRBINITa1T9191s LoanagadLiie
=

v
fa a

WaNES g31ue anln ann fes Wes Jafuasndndueiian liduasndndaeilng usus



127

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.

9.71%.432 (602432) : IMISUUNVDINIINLIUDAN 3(2-3-4)
BIOT 432 : Oriental Fermented Food
Houlviigesiunou 9.9%. 321 (602321) A30ANUAUTAUYDUVDIAIVIIU

ANDBUNYANBUZNTZUILIYN :
= = = o o A Y I3 o o o ¢ 0 a <
N5 UAYULUAINIITIALVDIBINIT NITUUNTEYNTLALUAALIS NISUUNUAIaT AR IULUABALYS
nsuiinaesNaliitazin nsudnuile
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
Foulviigesiunou . 8. 231 (602231) %58 8.9%. 315 (602315) 158 8.91%. 321 (602321)

ANDSUNEANBULNIZUIUIYN :
nszwaunswinuuuldornie nszuaunsuinuuudsld wazldldonniea nszuarunsutnuuulald
91 nszUIUNImTvemadasaduassiLadld  nszuunsusinlagldiedewaddn’
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.

2.N%. 434 (602434) . wAlUlAgIININNI9BINS 3(2-3-4)
BIOT 434 : Food Biotechnology
Foulviigesiunou 9.9, 321 (602321) ¥SANUNILYDUVBIAIVIIV

ANBBUNEANBYNTTUIUIN :

snsnaveamaluladirnmdenmnimmalavuinisvesens weululililugnamnssueims
(vlnvesoulesl unasiun mawdaeules msuszndlduazmslduselevilugnavnssueimis) as
Huanpvilaynsnanesdusznauemslaggdunidlugnamnssuems (@sl¥nd usa wuame3ledu nn
dun3d Tealnuwaanlsd thnnauoanesed WUlnduazlusiu) ewnsinmadiansdaudsiugnssuuasnis
Usziflumnudasnde (@1nsiauusiugnssy avandesanmsuilanensdauysiugnssy delidesios
9IMNIAALUTNUTNTTU N1IATINERULATUTEIUAIUUADANYBIRIMNTARLUTHUTNTIN LaEN1IATIVEOY
AunIgluImIfauUsugnIY)

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
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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).

2.1%. 435 (602435) . waluladdanmmaasasdians 3(2-3-4)
BIOT 435 : (Cosmetic Biotechnology)
Foulaiigesiunou © 9.9%. 321 (602321) Vi39AUANUTAUYDUVDIAIV1INN

ABBUNEANBAENTEUILIN
fuguvesnalulagdinnluniesdiens laun nseuiumsmin nssuInnsinUazeInisdinn
wazUNUINTesRatTIne luasesd1ens Wk wWulnd wasteulasiluesesdions nsdunsieiansoangns

meinnlagnszuiunsmamalulagdinm walulagdinmluaiasdiens laun wdndusiguai (n1sli

a

ANNYNYU 52508 JH uazn1sUeaiudsdyld) nandueigualduns (NMSIRTYYDNAUNN Lagn19YNENY)

Y

(Y]

NANAUIALATDIUIN UIVDU NANNISHARLAZNTWAILINANN LT (89AUTENBU N1SAINISU warNISUTTLIU

a (% 13

Y
Afauel) yuuesruauUasadenazngsvileu wudlduveanalulagdininsensesdrensluauian

>

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

ANOTUNLANYUENTEUIUIY

Tonavvesnunuazlnld Fanszurunisudaniuduazlnld udndusinunuaglnld n1saluay
AMNINLazN1TUSTIUAINUREAN Y ﬂizmummazmamﬁmsﬁyjamq&mmmLﬁa N159ANTSVOUELIN
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) : nsluledndlugnammnssunens 3(2-3-4)
BIOT 437 : Probiotics in Agro-Industry
Foulaiidosiurneu : 9.91%. 321 (602321) M38ANUAUTAUYDUVDIEIUTIN

ABBUNLANBAENTEUILIN
AnudAyreIMIfnwdunidlussuumaiuems quaudfveddnslulefind wilulednduazin

a

dlulefind unumlussuumaiueimsiazaunn AuantinisdugRiuvsdnelsawaznisudniuamnesle

q

[

u unuwlugnamnssuinumsuazsUszendld msuasinslulednd wilulefndifiensuussunansiosi
IUNT

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) : NSTUAUNSTININLasIalvaales 3(2-3-4)
BIOT 438 : Bioprocess and Chemistry of Beer

Goulafidewudeou © 9.91%. 321 (602321) M38ANUAUAUYDUYDIE VI

ANOSUNEAN UL NTEUIUIY :

Jesiutin @ad wazUseifeans, vliaveades nssuiunisudn uaznaunmingsiv, inalulagves
fad msnstn uazwaluladioulufluniswdn, nseoniuudamsin MsauaunszuIuHEn NALLALTA
NINTIIADUAMN MLAZNTAUINYI, N153UKUNTHER M3TuiUszneuns ngrane uazn1snann

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) : oulydvesafunid 3(2-3-4)
BIOT 441 : Microbial Enzymes
Geoulaiidosiuneu © 9. 321 (602321)

ANDBUNYANWULNTTUIUIYN ¢

(%

dunIdnduundsaseulsl vdaveeuluifddylugnavnssy nsndnoulesflusedu
geavnssa mMakenuaznsvieulslliuians annegivangadlunafeufisevesoules aunamans
vosoules] mslfieulsdlidulsslonilugnamnssuiedifuomauaglaildemns

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) : walulagnsldaaunsd 3(2-3-4)
BIOT 461 : Microbial Technology

Geoulviidosiuneu © 9.91%. 315 (602315) %50 0.1%. 321 (602321)

ANBBUNYANWULNATZUIUIYN ¢

[

wialulagveagdunid Usznaulddisadedu n1sndnteanesad nsHaandndueind1Agng
1 a L3 a a6 Y a '3 v a a a
AFIMNTIN LYU nsauedlu toulwl nIndun3d AN 1Ushu amesoun gosluu 1Ty uazinidu
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) . Yeanmalulad 3(2-3-4)
BIOT 462 : Malting Technology
Foulaiigesiunou . 8. 231 (602231) %30 8.91%. 315 (602315) %130 8.91%. 321 (602321)

ANDBUNANWAIZNTEUIUIVT

A3V YNY Fuadvesneadt annizusavilazUszinnueuead walulagussueariuaznis
ke MsUseiununInkaznIsiusnw

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) : IVNLAENINALUTAETININ 3(3-0-6)
BIOT 463 : Special Topics in Biotechnology
Foulaiigesiunou - 2.91%. 301 (602301) %30 8.91%. 321 (602321) %138 8.71%. 362 (602362)

AND3UNANWAIENTEUIUINT ¢
mahaweiidelmivazidumhaulamaveluladinim vseaunduiusiulaediiessey
The presentation of modern and interested topics in biotechnology or related area by

specialist.
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9.1%.464(602464) . wAlulagdannszauunly 3(3-0-6)
BIOT 464 : Nanobiotechnology
Foulafigesiunou - 2.91%. 301 (602301) %50 8.91%. 321 (602321) 58 8.71%. 362 (602362)

ABBUNLANBAENTEUILIN

Usztanveaunaluladuilu n1sdnseidevvedduana n1susenauseauuily wdseavunly
walulaguiluszavluana Sidnnsedndszavuily wesndszavuilu gunsalfanimszauunlu n1s
Uszgndlduazuunliunisimuimalulagdinmseauuily

Types of nanotechnology, molecular arrangement, nanoassembly, nanochemistry, molecular

nanotechnology, nanoelectronics, nanomatrics, bionanodevices and applications and trends in

nanobiotechnology.

9.1%.471 (602471) : nsUndasaznsldussleviandaamaald 3(2-3-4)
mensinensiiiduvasuds

BIOT 471 : Agricultural Solid Waste Treatment and Utilization

Geulafideriuneu : 9%, 321 (602321)

ANBBUNYANYAZATEUIUITN

v @ I~

Ussinnvasianuaeldnianisinuns wavdnwazvasdagmaslyd n1sminTanuieldninisinyms

q

v a s = IS

sheIsHand il ail-NAnd wagmnedainen mstdavesdefiduiiv msl¥adunidiitoiiivnuainig
p1nsunTagwdsldnsnisinums msndauin MswanLAaTIAw nszUIUASYIdETanm MItiusAuA
NANSuTTIFnveIvEefenamsinums WAZIAANIANATYTANARNS

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.
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(Organic Chemistry for Non-Chemistry Students) 3(3-0-6)
203209 UfURMsedduvsgdmsutindnwuanninigadl >
(Organic Chemistry Laboratory for Non- 1(0-3-0)
Chemistry Students)
203226 WwildsAnddmsuinAnwiusnaiuivnad
(Physical Chemistry for Non-Chemistry Students) | 3(3-0-6)
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203229 UfuRnsaiinEra
(Physical Chemistry Laboratory) 1(0-3-0)
203236 USuasdiasent
(Quantitative Analysis) 3(3-0-6)
203239 UURNIUTINAATIER
(Quantitative Analysis Laboratory) 1(0-3-0)
206111 umafaa 1
(Calculus 1) 3(3-0-6)
207123 WanddwiutnfAnwanaivnssunens
(Physics for Agro-Industry Students) 3(3-0-6)
207173 U{URMs@nddmsulinfnwanamnssuinuns
(Physics Laboratory for Agro-Industry Students) 1(0-3-0)
208263 adfidowiu
(Elementary Statistics) 3(3-0-6)
211315 Fuaiifosdu
(Introductory Biochemistry) 3(3-0-6) o A
. LHBDULRNL
211319 UjURNsTuAliUpAY
(Introductory Biochemistry Laboratory) 1(0-3-0)
602111 nAlUlABHININNNEAEIMNTIUNYAT
(Agro-Industrial Biotechnology) 3(3-0-6)

602122 9T ATl
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602317 Yfuin1smalulagfanin 2

naenn nqenn wnNaMIUTUUTS
(General Food Microbiology) 3(3-0-6)
602123 UfoAn159aT7Anemasmsinly
General Food Microbiology Laboratory 1(0-3-0)
2.2 3y en Lidesndn 2.2 3y en Lidasnda
2.2.1 19nUIAY 53 2.2.1 19nUIAY 52
w1 1A5997U338 e 1 Un@
LAY 2 d9NafAnEN a4 WA 2 d¥NaAnEN 43
50 49
602211 wAlulagTanmidasdu } e
(Basic Biotechnology) 3(3-0-6) :
602314 waluladTanin 1
(Biotechnology 1) 3(3-0-6)
602315 wAluladTanin 2
(Biotechnology 2) 3(3-0-6 [ 8nLan
602316 Ujjin1smnaluladyinin 1
(Biotechnology Laboratory 1) 1(0-3-0)
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naenn nqenn wnNaMIUTUUTS
(Biotechnology Laboratory 2) 1(0-3-0)
602231 walulagnisvin - widmifemnnluszuaind
(Fermentation Technology) 3(2-3-0) | grendniiarugidousnn
602321 Y@TIINUAAMNTIUNYAT } o s wuly Falevinsdangy
WilauLAl v .
(Agro-Industrial Microbiology) 3(3-0-6) Womnddaiialadu
602322 UURN1598T7InelugnainIsunyms . . nszuArTbmifdanudinig
(Agro-Industrial Microbiology Laboratory) 1(0-3-0) } e WzasnnTunIdy Teun
602362 waluladthnmszsulaanaibosy nsyUIIn welulagnismidn
(Basic Molecular Biotechnology) 4(3-3-6) | wazinAlulagTinInseau
602421 gu1AuIalsau } e Tuanaidesdu
(Plant Sanitation) 3(3-0-6)
602453 NMIEANUUUEMINTIN N )
(Bioreactor Design) 3(2-3-6)
602454 n1seNRUUlTIUmNALLLaETININ
(Biotechnological Plant Design) 3(2-3-4)

602455 N5EUIUNITADULATUAINITHNAR




175

NANGALAN W.A. 2561

nangnsuTuUe w.A. 2566

naenn nqenn wnNaMIUTUUTS
(Up and Down Stream Processes) 3(3-0-6)
602456 UJUANISNIZUINNTNOULALUAINTHER
(Up and Down Stream Processes 1(0-3-0)
Laboratory)
602472 nMsthdauaznsiuslevtiannveadefiiy
LNV 3(2-3-4) o -
Wl uLA
(Liquid Waste Treatment and Utilization)
602497 Fuuun 1 1(1-0-2)
(Seminar 1)
604304 %’miim%’mssmumiﬁugm
(Fundamentals of Bioprocess Engineering) 3(3-0-6)
604305 Uﬁﬁ“ﬁm'ﬁmﬂiim%’mizmumsﬁugm
(Bioprocess Engineering Laboratory) 1(0-3-0)
605313 N5 NUNUNITNAADINILNALULAB TR
NARA 3(3-0-6)

(Experimental Design in Product

Development)

[

o v = = =%
unﬂﬂw’lﬁlzﬁauaanLiﬂuLLNuiﬂLLNuwuw’ln 2 LNUNY

&
U
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naenn nqenn wnNaMIUTUUTS
(Students may choose to study in one of the ndneazdaadonSeusnulaununiiein 2 uay
following 2 plans) Fail (Students may choose to study in one of
s 1 1A5991U338 the following 2 plans)
602492 nsinNuManAluladTanin w1 Und (Plan 1 Regular)
(Practical Training in Biotechnology) 2(0-10-0)
602499 1ATIUITE } unigin
(Research Project) 3(0-9-0) L
} AVBOLLAE - ielviin@nwiilesdannug
602490 52108175398 103-0) | Josdu orfivu msly
(Research Methodology) wdasdlosng q lun1side ns
602491 nsEnNUMENAlUlaBTInIN 10-6-0) | Weulaseadgmiiiay vas
LAY 2 @uAYANEN (Practical Training in Biotechnology) - NTEUIWIVINITRNIUNIG
602494 anfafnuamsutinAnaI v W 2 a@nnafnen (Plan 2 Cooperative Education) wialulagdinm dn1susuan
wialulagdinm 9 M wiheinasiielaenndesiu
(Cooperative Education for Biotechnology’s mheinveamangnsania
Student)
606480 NSLHIYUAIUNTDNANAANEN 22-0-0) | (7 \ilewdy

(Pre-Cooperative Education)
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naenn nqenn wnNaMIUTUUTS
2.2.2 19ni@aan
ey 1 lassudde lidesnda 9 2.2.2 1@niaan 9
e 2 dvinafnen Lidssnda 3 e 1 Un@ (Plan 1 Regular) Litiaenin
w2 d@nnafnen (Plan 2 Cooperative Education) 3
Tnedonnnnszuadnfidedeuluauidmelui Lidsandn
601452 N13AIUANLAENNTUTEAUAMAIN Tnedonnnnssuainiidegeuluaudmelud
(Quality Control and Assurance) 3(3-0-6) | )
602431 nsminueanagea
(Alcoholic Fermentation) 3(2-3-4)
602432 9IMINLNVDINALIUDDN e a o
WAL ULAL
(Oriental Fermented Food) 3(2-3-4)
602433 NTLUIUNITHAIIN
(Fermentation Process) 3(2-3-4) |~
- NFBUIVIAN 9) Doty
602434 NAUlAEFININNBINS 3(2-3-0) | leuiayuiinugdianzmg
(Food Biotechnology) TuTdin Wensuauss
602435 welulainmmaniesdrang 3(2-3-4) | anwdein1svestndinuazgly

(Cosmetic Biotechnology)

602436 FINTEUIUNSULINNNLALENLA

Yeudin
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naenn nqenn wnNaMIUTUUTS
(Coffee and Cocoa Fermentation
Bioprocess)
602437 Wnshulefndlugnannssuinyns 3(2-3-4)
(Probiotics in Agro-Industry)
602438 N3xUIUNITTINNLALLATIVDAULTES 3(2-3-4)
(Bioprocess and chemistry of beers)
602441 pulsiveqauysy
(Microbial Enzymes) 3(2-3-4) | )
602461 wAlulagn1slyyaunse
(Microbial Technology) 3(2-3-4)
602462 Noavimalulad
(Malting Technology) 3(2-3-4)
602463 defiAmwnanaluladdanin widlowifiy
(Special Topics in Biotechnology) 3(3-0-6)
602464 wAlulagTinmszauuIly
(Nanobiotechnology) 3(3-0-6)
602471 mstakaznslilselemianvendeqiiu D,
YoIuds 3(2-3-4)

(Agricultural Solid Waste Treatment and

Utilization)
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e

nangnsuTuUe w.A. 2566

e

wnNaMIUTUUTS

138 lMABN1NNTEUIWIN AU 300 YulU Nillnapulunny

PAAMNTTUNYAT AMLIAINTIUAIANS AUYINENANENT Y3

AELNEAIANERNS 19UlaslAsUANLIUYRUIIND1DT5EN

Usnwn

(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 3y7ln (813) Lidasnda

nAnuiuszasdaSewiviveradenewivlnluavlad
157 deaounulsznauminedededn Fos dviida
goudusutinAnwuInedudesing lddesnin 15 wiae
An Tneanuiiureuretenanseiiving Fagrilviisiua
mieinunaeandngasindudn laitiosndn 15 whedn
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

LALDULAL
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the consent of academic advisor, which increase the
total credits at least 15 credits throughout the academic
school year.
(3) nundvdsnias bideanin 6 (3) wundvdenias bidesndn 6
uIunileinunaaanangns kivasnda 133 | wumidsinsiunaeanangns Liteendi 130
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UNUNSANIUTUUTS W.A. 2566

2 v
& o a

YUUN 1

7 v
& o a

YUUN 1

= d'
AIANIFANYIN 1

001101

203111

203115

206111

207123

207173

602111

204100

1.8. 101

2.A4. 111

2.A4. 115

1A, 111

Ad. 123

293, 173

2.vv. 111

7.A4. 100

mmé’mqmﬁugwu 1

(Fundamental English 1)

wadl 1

(Chemistry 1)

Jdinisadl 1

(Chemistry Laboratory 1)

upaRdd 1

(Calculus 1)
Wanddmsutnfnwgaannnssununs

(Physics for Agro-Industry Students)
UfURnmsiEnddmivindnwanamnssuinuns
(Physics Laboratory for Agro-Industry Students)
WAlLLAETININNIEAEINNTTUNYAT
(Agro-Industrial Biotechnology)
winlulaBansaumenasiinadelng
(Information Technology Activities 1)

RIPEN

WNuBNH
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

= =
AMANIFTANEIN 1

001101

203111

203115

206111

207123

207173

602111

602201

u.8. 101

1.A4. 111

1.A4. 115

2.A04. 111

@, 123

@, 173

2.7, 111

a.n%. 201

mmé’aﬂawﬁugm 1

(Fundamental English 1)

Al 1

(Chemistry 1)

Udinisuadl 1

(Chemistry Laboratory 1)

unaRaa 1

(Calculus 1)
Handdmsutndnwgaannnssununs

(Physics for Agro-Industry Students)
UfuRnmsiEnddmivindnwgnamnssuinuns
(Physics Laboratory for Agro-Industry Students)
wAlLlaETINIMNIEAEINTTUN AT
(Agro-Industrial Biotechnology)

1anYiAuN199AaIYNTIUNYAT

Agro-Industrial Vision

RIPEN

WuBAR
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)

18
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& o

FudN 1

FudN 1

= ]
AIANIFANYIN 2

001102

202101

202103

602122

602123

602201

140104

1.8. 102

1.97. 101

2.97. 103

2.9Y. 122

a.NY. 123

2.n1%. 201

. 104

mmé’mqmﬁugwu 2
(Fundamental English 2)
Fovenitugi 1

(Basic Biology 1)
YURN1sTINeN 1

(Biology Laboratory 1)

92T Mg vnemsvily
(General Food Microbiology)
UtRnnsgatiningmsenmsiily
(General Food Microbiology Laboratory)
lanvimin19agaanIsainyas
(Agro-Industrial Vision)
nsunaidios

(Citizenship)

U

WNuBNH
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

= )
AMANITANYIN 2

001102

140104

202101

202103

204100

602122

602123

u.8. 102

. 104

1.97. 101

2.97. 103

3.AN. 100

2.9%. 122

2.N%. 123

mmé’aﬂawﬁugm 2

(Fundamental English 2)

mstlunaiios

(Citizenship)

Frnenitug 1

(Basic Biology 1)

UURN1sTINen 1

(Biology Laboratory 1)
walulaBansaumenasiinadelng
(Information Technology and Modern Life)
92T IMe Vil

(General Food Microbiology)
UjtRnsgatiinemsemsiialy
(General Food Microbiology Laboratory)
3734

WuBAR
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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& o

U9 2

JudN 2

= ]
AIANIFANYIN 1

001201  %.8. 201 MIBUTTIATITALarNssusediussEnSua
(Critical Reading and Effective Writing)
050100 e, 100  mskiniwlne
(Usage of the Thai Language)
203226  .Au. 226  eRBaREnddmsuinAnwiuenaiviviedl
(Physical Chemistry for Non-Chemistry Students)
203229 a.Au.229  UJURMseliEda
(Physical Chemistry Laboratory)
208263 a0, 263 admiUedy
(Elementary Statistics)
602211 ewm. 211 welulagFindesdu

(Basic Biotechnology)
Fdnwiilunguividumsimuinvensilufizeu
(Learner Person)

RIPEN

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)

19

= )
AMANIFTANEIN 1

001201  u.0. 201 M9IUINATEILarNS T sueg1eiliusedndna
(Critical Reading and Effective Writing)
203226  1.A4. 226 wiRadnddusuinAnwiuenarvivad
(Physical Chemistry for Non-Chemistry Students)
203229 a.Au.229  UjURmselinGda
(Physical Chemistry Laboratory)
208263 a0, 263 admedu
(Elementary Statistics)
602211 oww. 211 weluladFindesdu

(Basic Biotechnology)
Jdnwvhlunguivdumsiauiinee msudideus
(Learner Person)

Andeniad
(Free Elective)

33U

WuBAR
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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& o

U9 2

JudN 2

= ]
AIANIFANYIN 2

AN UEMIUNEAIMEARSUAYERENIN TN YA

(Organic Chemistry for Non-Chemistry Students)
UfuRnmsaiiduvsddmsuiindnwusnaiaivied

(Organic Chemistry Laboratory for Non-Chemistry

001227 .8, 227

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

Students)
203236  .A4. 236  USuiaiasiei

(Quantitative Analysis)
203239 2.Au.239  UJURNsUSINanTIen

(Quantitative Analysis Laboratory)
602314  ovv.314  weluladfaniw 1

Biotechnology 1

602316 w316  UjUEMsweAlulagInm 1

(Biotechnology Laboratory 1)

Fndnwiildnguivdunsimuinvemalugsiaieassruinnssy

(Innovative Co - Creator)

RIPEY

WNuBNH
3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

18

= )
AMANITANYIN 2

BN EEMTUNYAIMANSUATERAMN TN YA

001227 .9, 227
(English for Agriculture and Agro-Industry)
203206  2.Au. 206 wadiBuvisgdwmsutinAnwiuenaviviad
(Organic Chemistry for Non-Chemistry Students)
203209 2.Au. 209 UfURMseiiBuniddmsutinAnwuenaieiviadl
(Organic Chemistry Laboratory for Non-Chemistry
Students)
203236 1.A4. 236 Uunadiesisi
(Quantitative Analysis)
203239 2.Au. 239 UfURMUSINaaATIE
(Quantitative Analysis Laboratory)
602231 09%.231  welulagniswiin
(Fermentation Technology)
703103  u§.n3. 103 miLﬂu@Uﬁxﬂ@mﬁLLﬁzﬁﬁﬁ]Lﬁaﬂﬁu
(Introduction to Entrepreneurship and Business)
Ay denies

(Free Elective)

RIPEN

WuBAR
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
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JuN 3

JudN 3

= ]
AIANIFANYIN 1

099100 @A 100  awdsnguluuiunszuunisdinwlng

(English in Thai Educational System Context)

211315 2am.315  Fuafidesiu

(Introductory Biochemistry)
211319 2.9w. 319 UftRmstuailidesdu

(Introductory Biochemistry Laboratory)

602315  @m%. 315 waluladdanim 2

Biotechnology 2

602317  aww. 317 YU swmaluladFiniw 2

(Biotechnology Laboratory 2)

602321  awv. 321 ATIIMELURAAMNTTUNYAS
(Agro-Industrial Microbiology)
602322 aww. 322  UJURN9atinetlugaainnIsuinuns
(Agro-Industrial Microbiology Laboratory)
604304  ©.39. 304 %ms‘m%mssmumiﬁugm
(Fundamentals of Bioprocess Engineering)
604305  8.38. 305 Uﬁﬁamﬁmﬂiim%’mismumiﬁuﬁm
(Bioprocess Engineering Laboratory)
Andnwihlunguinfunsiauinue madunadioaduuds

(Active Citizen)

RIPEY

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

22

aamsAnedl 1
211315 aam. 315 Fuedidesdu

(Introductory Biochemistry)
211319 2am.319  Uithnstuaidesu

(Introductory Biochemistry Laboratory)
602321 8w 321 ATIIMLURAAMNTIUNYAT
(Agro-Industrial Microbiology)
602322 aww. 322  UJURNISRaInenlugeanvnIsuinens
(Agro-Industrial Microbiology Laboratory)

602362  B.0N%. 362

walulagfnmssduluanaiewiy

(Basic Molecular Biotechnology)

604304  ©.38. 304 %aﬂiim%’mismumsﬁu;ﬁm
(Fundamentals of Bioprocess Engineering)
604305  ©.39. 305 ﬂﬁﬁam‘ﬁmﬂssm%’mszmumsﬁugm
(Bioprocess Engineering Laboratory)
Fdnwvhlunguivdumsiamuiineemsdudsimaieassduinanss
(Innovative Co - Creator)

RIREN

WuBAR
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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2 v
& o a

YUUn 3

7 v
& o a

YUUN

= ]
AIANITANYIN 2

602421

602453

602455

602456

602472

605313

2.01%. 421

8.1%. 453

8.1%. 455

8.1%. 456

a.N%. 472

B.N. 313

guiualssanu

(Plant Sanitation)

nseanLUUdmEnTInIwW

(Bioreactor Design)

NITUIUNIINOURBTNEINITNGS

(Up and Down Stream Processes)
YURN1INTEUIUNSNOULALEINTHER

(Up and Down Stream Processes Laboratory)
msthdauaemslivsdlevinnveadeiifuveavan
(Liquid Waste Treatment and Utilization)
MIINUNUNTNAADINIImALULAE N THRIUNE RS9
(Experimental Design in Product Development)

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)

16

= ]
AIANITANYIN 2

602421

602453

602455

602456

602472

605313

2.91%. 421

2.1%. 453

9.1%. 455

9.91%. 456

2.N1%. 472

2.9%. 313

guIAiualssnu

(Plant Sanitation)

AMTRRALUUNIMINTIN N

(Bioreactor Design)

NIFUIUNINOULAZUAINITHER

(Up and Down Stream Processes)

Y URN1INTBUIUNSOULALVEINTHER

(Up and Down Stream Processes Laboratory)
mstipuaznslivselevinnvesdefifuvewnan
(Liquid Waste Treatment and Utilization)
MINHUNIIAasamalulaBn1swaunani e

(Experimental Design in Product Development)

FAnwlunguivisunmswauinusnisiunadiesfiviuuds (Active Citizen)

RIPEN

NUWAR
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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U7 4 7 4
aamMsAned 1 e aamMsAnedi 1 wilehin
602492  ovv. 492  msennumamaluladinniw 2(0-10-0) 602490  ©v¥. 490  suauisidy 1(0-3-0
(Practical Training in Biotechnology) (Research Methodology)
602497  owv. 497  duuun 1 602491  ovv.491  msEnnuLAlulagTInwn 1(0-6-0
(Seminar 1) 1(1-0-2) (Practical Training in Biotechnology)
Ay wenidan (Major Elective) 6 602497  owv. 497  dunun 1 1(1-0-2)
undenied (Free Elective) 6 (Seminar 1)
S 15 A eniaen (Major Elective) 6
Pobl 9
UNUMSANEILAN W.A. 2561 UNUNSANUTUUTS W.A. 2566
T 4 7 4
aMansEnedi 2 wdaenn aAMsAnedi 2 wienn
602499  ovv. 499  lAssnuide 3(0-9-0) 602499  ovv. 499  lpssnuide 3(0-9-0)
(Research Project) (Research Project)
602454  ovv. 454  AseenuuUlssnumaluladTiinn 3(4-3-2) 602454  owv. 454  mseenuuulsInumaluladTinw 3(2-3-4)
(Biotechnological Plant Design) (Biotechnological Plant Design)
v neniden (Major Elective) 3 Aoniden (Major Elective) 3
T 9 T 9
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2 v
& o a

YUUN 3

7 v
& o a

YUUN

= ]
AIANITANYIN 2

602421

602453

602455

602456

602472

605313

606480

D.NY.

D.NY.

D.NY.

D.NY.

D.NY.

B.NN.

B.M4.

421

453

455

456

472

313

480

guiualssanu

(Plant Sanitation)

nseanLUUfmEnTIn W

(Bioreactor Design)

NITUIUNIINOURBTNEINIINGS

(Up and Down Stream Processes)
YURN1INTEUIUNSNOULALEINSHER

(Up and Down Stream Processes Laboratory)
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