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3. mﬁ'ﬂgmummmsﬁéa@u
3.1 mﬁ'ﬂgm
3.1.1 AMUINNAHIBTN TINARDANANGATUDIUFATUNY

WAHUNR (Wiasndn 132 Auagfia
W19t (Weaandn 143 wydnafe
WNUENAARNEN [Hiandn 133 yidaafin

3.1.2 Tﬂsw%ﬁmﬁ'ﬂgm

. wwwdnR

(1) visiam3gAnEWIA U 30 widanfin

- ﬂ@jNﬁ?ﬁﬂWHWLLﬂxﬂﬁiﬁlﬂﬂﬁ‘j 12 vivdasfim

- NN NPT URLRIANFTRT 9 niaefin

- NANAEAINLIFAATUREATIAAEHT 6 vsdaafin

- NENAYINTTEYUIHUAINTIH 3 ydaefin
(2) vnaeRrnanty  (fdaandn 96 nanfin

- Jyunu 37 vdaefim
-druen Gdfleands 59 Magfin

- ArenteAy 53 waefin

- A eniaen Giflesndn 6 wiieiin

“Ayln (848) Gitieendn 15 miapfin

(3) inaeRgnRanes Bifiaand 6 Maafin

2. UkRAmn

(1) visias3gAnYWIA 30 widafin

- ﬂszﬁ“h”m’nsl’]LLﬂ:ﬂ’]‘jﬁlﬂﬂ’]‘j 12 vivdasfim

- NANFINHBLFIRTURLRIANFTAT 9 ysdaafin

- NN TATUREATIAAEHS 6 aefin

- NNATINTEYUINIUAANTTN 3 ysdagfin

(2) vuaeRTNRNIE  (Hilaundn 107 wisaefin

- FEunu 37 vivaafin

- A¥ian Tutlaandn 70 vdqefia



fl.

- A NeniNAL 52 yisdnefin
- Ageniaen Tiflepndn 18 wiagfin
Ayln (&18) Titlewndn 15 misefin
(3) BNIAFTNRDNLES (NHaENdT 6 wiqafin
UWHRERATANE
(1) BandaAnEIA 30 Wiafia
-ﬂ@Nﬁ%ﬂﬂqwquﬂ:ﬂﬂﬁﬁ@ﬂﬁﬁ 12 vivdasfim
- NN FARTUALRIANFARS 9 naefin
- NN NP AATUREATIAAEHS 6 yaafin
- NENAYINTTEYUIHUAINTTH 3 yidaefin
(2) NNINFTNRNTE  (HHangn 97 Minufin
- AYNU 37 i
- Fyuen Tiitlopndn 60 uaefin
- A NeniNAL 57 nuasfin
- geniaen Taitlopndn 3 dnsfie
Ayln (&18) Titlesndn 15 yslaefin
(3) nHIATRBNLES (Hilaandn 6 wHaLfin
3.1.3 A9LUIUIUN
wNKUNG (Regular Plan)
(1) BNanFA RN 30 wuagfin
General Education 30 Credits
1.1 néuawﬂﬂﬁuﬂuﬂzﬂﬂsﬁﬂﬂﬁs 12 wiafin
Language and Communication 12 Credits
001101 #8101  anmddsnguiugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102  #.m. 102 mmé’aﬂqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201  #.8. 201 NN9EHENIIATITALA N1 @eURLNR 3(3-0-6)

USLANTNA



ENGL 201 Critical Reading and Effective Writing
001225 ¥.2. 225 nefangEuusuAnemaniuazmalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context
1.2 NRNITIHHEHAAATUREAIANAINAS 9 Minafin
Humanities and Social Sciences 9 Credits
Tneiden 3 nszuawizn arnnssunddssie (Ui
Select any 3 courses from the followings:
011269 #.15.269  Udweyuesugianaiies 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy
013110  ®.92. 110  AeAvsniuddalaeaniu 3(3-0-6)
PSY 110 Psychology and Daily Life
050100 #.fn. 100  nsldin1unlng 3(3-0-6)
HUGE 100 Usage of the Thai Language
100114 qa.ml114  Aadzhi@Andsyandu 3(3-0-6)
FAGE 114 Arts in Everyday Life
154105 &.an.105  gRasanmabdinyszandi 3(3-0-6)
GEO 105 Geo-Information in Daily Life
176100 .. 100 ngusneuazlanssia sl 3(3-0-6)
LAGE 100 Law and Modern World
702101 us.n9. 101 n19dulndAnlsesndu 3(3-0-6)
FINA 101 Finance for Daily Life
703103 ua.n9. 105 madiugUszneunisuazgsiadecdiv 3(3-0-6)
MGMT 103  Introduction to Entrepreneurship and Business
703191 18.N9. 191 m'ﬁ@'ﬂwu@iﬁ@ 3(3-0-6)
MGMT 191  Business Site Visit
751100 et 100 WFiTHgAnanS WAL sra I 3(3-0-6)
ECON 100 Economics for Everyday Life
851100  &w. 100 naRea1sHesi 3(3-0-6)
MC 100 Introduction to Communication
1.3 NYNITINLIAIIATURL ARAAIEAS 6 nuafin



201110

201111

1.4

201191

uwazlidanBaudn 1 miaefin annguarnisBaniiiuianssnsie il

Science and Mathematics

2.99. 110
SC 110
.90 111

SC 1M1

ATIAFNEASYTUINT
Integrated Mathematical Sciences
TanuisAnenmans

The World of Science

mju‘%mmﬂ%ﬂuﬁmuﬁ@ﬂﬁu

Activities Base Courses

2.99. 191

SC 191

A19EEUINIUAANTIN

Learning through Activities

6 Credits
3(3-0-6)

3(3-0-6)

3 wKHaefiin

3 Credits
2(0-6-0)

And choose any 1 credit course from a group of following learning through activity courses

201192

057121

057122

057123

057125

057126

057127

057128

057129

057130

q.97. 192
SC 192
F.R. 121
GENER 121
Fl.R. 122
GENER 122
Fl.R. 123
GENER 123
f.a. 125
GENER 125
f.Q. 126
GENER 126
f.x. 127
GENER 127
F.a. 128
GENER 128
fa. 129
GENER 129
f.a. 130
GENER 130

ABEFLYIWANEN

Doi Suthep Study
WaupaiatAnuaznisantiidsne
Football for Life and Exercise
AnernieAnuarnisenniidinie
Swimming for Life and Exercise
NaafUsAIDTAALAZNTEDNRNAINTY

Volleyball for Life and Exercise

A9n3941EN199919 2 NB TN LA ZNITRBNNIRINIY

Rhythmic Activities for Life and Exercise
LnanaUaaeEInLATNNTanAaIne
Basketball for Life and Exercise
LUARWATARLAYNNSDaNANAINTE
Badminton for Life and Exercise

s TAnLAYN15aeNTNaIn
Tennis for Life and Exercise
widamuiaiedanuazn1seeniiainie
Table Tennis for Life and Exercise
nadiiadAnuazn1seanfnasnig

Golf for Life and Exercise

1(0-3-0)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)



= =Y =Y v o1 a dl ay QI a a2 o H
ﬁ‘i@ﬂ‘izﬂqu')?ﬁ’m’]‘iL‘iilu‘qijw"luﬂ@ﬂ‘i‘iﬂﬂLﬂﬂﬂﬂuLWNL@NTUN‘VT"IQWH’]NH L%ENT‘WN

Or additional learning though activity courses in Chaing Mai University which will be open.

(2) NNAIPAT RN Taisinaindn 96 vwaEfin
Field of Specialization a minimum of 96 Credits
2.1 FuNu 37 Buagfin
Core Courses 37 Credits
202101 9.49.101  9Aneviugns 1 3(3-0-6)

BIOL 101 Basic Biology 1

202102 9.49.102  F9AnevRug 2 3(3-0-6)
BIOL 102 Basic Biology 2

202103 2.91. 103  Ufjifin1sdaanen 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

202104 q.%7.104  Ufjdfn9Eadnen 2 1(0-3-0)
BIOL 104 Biology Laboratory 2

203111 a.ad. 111 \AH 1 3(3-0-6)
CHEM 111 Chemistry 1

203113 a.Ad. 113 \AH 2 3(3-0-6)
CHEM 113 Chemistry 2

203115 .. 115 Ufjisinisad 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

203117 a.ad. 17 Ufjdfinswed 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2

203226 2.AN. 226  ARIBNRANAFMSUINANYNanaag AR 3(3-0-6)
CHEM 226 Physical Chemistry for Non-Chemistry Students

203229 a.AN. 229  UfiRnsedRNENa 1(0-3-0)
CHEM 229  Physical Chemistry Laboratory



203235 q.AN. 235  ARAASIA 3(3-0-6)
CHEM 235  Analytical Chemistry

203288 a.AN. 288  Ufjifinsiaidaenzid 1(0-3-0)
CHEM 288  Analytical Chemistry Laboratory

206111 2.A%d. 111 UARARAE 1 3(3-0-6)
MATH 111 Calculus 1

206112 2.A0L. 112 UARAAH 2 3(3-0-6)
MATH 112 Calculus 2

207117 A& 117 UfdfEnsWand 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

207187 AW 187  RAnA 1 3(3-0-6)
PHYS 187 Physics 1

208263 2.40. 263  aARLDIEN 3(3-0-6)

STAT 263 Elementary Statistics

2.2 Aruan Tidaandn 59 Msaefin
Major a minimum of 59 Credits
Tusunuiiadnedion 36 minefin axfoaiunszuadnsnsyiu 300-400 uavagnetias
18 vihaefn avgaadunszuainnsssiy 400 310
Among the credits earned from the major courses taken, minimum of 36 credits must
be from the advanced level courses (300-400), of which at least 18 credits must be from the

400 level courses or upper.

2.2.1 FrNanuIAU 53 Miaain
Requirements 53 Credits
203203 q.AH. 203 WAiBWYaE 1 3(3-0-6)

CHEM 203 Organic Chemistry 1

203204 q.AN. 204  ARBUVSE 2 3(3-0-6)
CHEM 204 Organic Chemistry 2

203207 2.AN. 207  Uffinsueaunad 1 1(0-3-0)
CHEM 207 Organic Chemistry Laboratory 1

203208 2.Ad. 208  UfjiiEn9iaiEunad 2 1(0-3-0)



203331

203337

211303

21131

211312

211317

211318

211341

211399

211413

211440

211442

211443

211448

211449

CHEM 208
1.AH. 331
CHEM 331
1.AN. 337
CHEM 337

9.%7. 303
BCT 303
3.9, 311
BCT 311
9.9, 312
BCT 312
9.9, 317
BCT 317
9.99. 318
BCT 318
9.9, 341
BCT 341
2.949. 399
BCT 399
92.99. 413
BCT 413
.29, 440
BCT 440
2.99. 442
BCT 442
2.99. 443
BCT 443
9.9, 448
BCT 448
9.%99. 449
BCT 449

Organic Chemistry Laboratory 2

R E DI TR R P kel
Instrumental Methods of Chemical Analysis
UtRnsn1stinsinnaafifonrdndie
Instrumental Methods of Chemical Analysis
Laboratory

i aNERIGH

Biochemical Methods

AR 1

Biochemistry 1

A 2

Biochemistry 2

UFURANN5TNAN 1

Biochemistry Laboratory 1
UHURANI5ENAN 2

Biochemistry Laboratory 2
wansflannedinguafinalulag
Instrumentation for Biochemical Technology
m‘jﬁmmTuTwmuqmmwmw

Industrial Training
nsuansaanuasdiuuazimaluladensdu
Gene Expression and Gene Technology
waluladafia

Lipid Technology

wialuladiaulsd

Enzyme Technology
Faaflvaensminiusziugaanmngss
Biochemistry of Industrial Fermentation
walulagaslulawmen

Carbohydrate Technology
walulagllssiu

Protein Technology

3(3-0-6)

1(0-3-0)

3(1-6-2)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

2(1-3-2)

1(0-6-0)

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



211498

211499

215205

215206

064422

064423

202305

202321

202401

203352

209301

12.%97. 498
BCT 498
2.77. 499
BCT 499

1.9%. 205
MICB 205
1.9%. 206
MICB 206

2.2.2 Frnanasn

Electives

Aunungaaiuasdaaimallad

10

1(1-0-2)

Seminar in Biochemistry and Biochemical Technology

Heymeenisdaeiiuarduadmalulad

Special Problems in Biochemistry and Biochemical

Technology
9aTIINYN
Microbiology
UHURANN59aTIINYN

Microbiology Laboratory

Tusiaandn

a minimum of

3(0-9-0)

3(3-0-6)

1(0-3-0)

6 NuHIYnn

6 Credits

v A = [ 1 1 a =y o/ 1 dyd
Wiaan@eulutagndn 6 wafa annszuludansisse UiAe

Choose at least 6 credits of any courses from the followings:

F.AN. 422
EDSC 422
F1.9N. 423
EDSC 423
1.%419. 305
BIOL 305
1.%79. 321
BIOL 321
1.%9. 401
BIOL 401
7.AN. 352
CHEM 352
2.A8. 301

IC 301

nRDEITINEFERS

Science Communication
gﬁﬂfyfy'wﬁmf‘ﬁ'usﬁm%ﬁwmmm%
Local Wisdom Related to Science
ikl

Biometry

FaINYVDILEAN

Cell Biology

FINeNTNA

Radiation Biology
anUanasie il fifnnsad
Safety in the Laboratory
Lﬂﬁﬂ‘szmumﬁfqmmwmﬁu

Industrial Process Chemistry

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(3-0-6)



211342

211411

211412

211441

211444

211445

211446

211495

215300

215411

255323

361210

601301

601361

1.9N. 342
BCT 342
2.997. 411
BCT 342
1.99. 412
BCT 412
.99, 441
BCT 441
1.9, 444
BCT 444
7.9, 445
BCT 445
7.9, 446
BCT 446
2.%47. 495
BCT 495
1.9%. 300
MICB 300
1.9%. 411
MICB 411
IF.8. 323
IE 323
n.13. 210
SOIL 210
2.991. 301
FST 301
2.99. 361
FST 361

gunsalgaamnssndainiinalulad 3(3-0-6)
Industrial Equipments in Biochemical Technology
IAUNAANTASIDIEN[TINAN1TAUANNUIUERTN  3(3-0-6)
Enzyme Kinetics and Metabolic Control

BINAIIN 3(3-0-6)
Bioenergetics

walulagniamain 4(3-3-6)
Fermentation Technology

i [GIN X p Lt T 3(3-0-6)
Biochemistry of Immunology

FoAflYINANIALRTAITIEN 3(3-0-6)
Biochemistry of Flavour and Aroma
Fuadvaslsaniasunuaidy 3(3-0-6)
Biochemistry of Metabolic Disorders

Wdadenass uanrnimdaeiiuasduainalulad  2(2-0-4)
Selected Topics in Biochemistry and Biochemical Technology
nindRuneileyyuazuinnasun1eqadaivnen 2(2-0-4)
Intellectual Property and Microbiology Innovations
Fqananandin 3(2-3-4)
Biology of Mushrooms

mstlsziugounanidacgi 3(3-0-6)
Introduction to Quality Assurance
Ugransuaznisdanianinennssssnefiasdin  2(2-0-4)
Introduction to Soil Science and Natural Resources Management
aatiiuisTuemnsg 3(3-0-6)
Toxic Substances in Food

LARYBIBTINTT 3(3-0-6)

Food Chemistry

a

wiallad waaana Ay e

Chemistry that will be offered in the future.

"

WABNITUINATIENTEAU  300-400  Tiilaaasufisndin uanaidsdainiuazdand

Or other 300-400 levels courses in Biochemistry and Biochemical Technology or



1.

12

2.3 Fuin (Hd) Tidaanda 15 Mg
fim

Minor (if any) a minimum of 15 Credits

siAnunfisyasAazBenarn I N G LA (TR o1 R
Usznemvianenaedesind Badmnfidaseusmsuindneuninensodecnd T
Haandn 15 misefn Taeanidiureueasenansdfivineiasien

Student who wishes to have minor may take courses corresponding to any minor listed
in Chiang Mai University announcement about minors being offered for CMU students for at

least 15 credits with approval of an academic advisor.

WHIAAYNADNLED Tusiaandn 6 wuaafn

Free Electives a minimum of 6 Credits

nAnedenGaunszuainn e wenuileandrenuazdrn(@id) ieendn 6 vaefn

At least 6 credits of elective courses, taken outside the major field and minor field (if any), are

required.
éﬂuqunﬂwﬁmwm@wﬁngm Tsiaanan 132 RULff
Total a minimum of 132 Credits

2. LW KTI1991937 (Honors Plan)
(1) nnasREFnE WAl 30 naafin
General Education 30 Credits
1.1 mg'u%mmummzmsﬁlﬂms 12 wiafia
Language and Communication 12 Credits
001101  &.8. 101 AESING AU 1 3(3-0-6)

ENGL 101 Fundamental English 1
001102 ®.8.102  AnmAdsnguiugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201  #.@. 201 N19EBIALATIEALAZ N9 s UDE 19T 3(3-0-6)
UIL/NTNA

ENGL 201 Critical Reading and Effective Writing



001225

H.m. 225
ENGL 225

aendangeluuduninanmansuazmnalulad

English in Science and Technology Context

1.2 mju’%mmguﬂmﬂméumﬁqﬂumam%

Humanities and Social Sciences

011269

013110

050100

109114

154105

176100

702101

703103

703191

751100

851100

1.3

Tagiaan 3 NavuULAY 9INNTEUMATIse (U5

Select any 3 courses from the followings:

N.15. 269
PHIL 269
H.91. 110
PSY 110
H.A. 100
HUGE 100
29.711.114
FAGE 114
N.NH.105
GEO 105
W.F. 100
LAGE 100
UF.149. 101

FINA 101

1U6.N9. 103
MGMT 103
1U6.N9. 191
MGMT 191
FiF. 100
ECON 100
AN.100
MC 100

USeyAsugianeiies

Philosophy of Sufficiency Economy

APV UTIRLTEa1TH
Psychology and Daily Life
A9 lEnE1 g

Usage of the Thai Language
AaUrTuinlszendu

Arts in Everyday Life
QRTsEIATERmLsza T
Geo-Information in Daily Life
ﬂgMNWﬂLLNZTNﬂNS:I/EITWJ
Law and Modern World

A9 @3ulEAnLszd1T

Finance for Daily Life

& v a g ¥
n1atuRlasnaunITuasgInallagng

Introduction to Entrepreneurship and Business

m'ﬁ@'ﬂwu@iﬁ@

Business Site Visit
\sHgAnans WEAnUsyan T
Economics for Everyday Life
nseana e

Introduction to Communication

ﬂ@ju%ﬁwmmﬂm%ummﬁmmﬂm%

3(3-0-6)

9 BUILARA

9 Credits

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)

6 NuInn

13



201110

201111

1.4

201191

uwazlidanBaudn 1 miaefin annguarnisBaniiiuianssnsie il

Science and Mathematics

2.99. 110
SC 110
.90 111

SC 1M1

ATIAFNEASYTUINT
Integrated Mathematical Sciences
TanuisAnenmans

The World of Science

mju‘%mmﬂ%ﬂuﬁdmﬁ@ﬂﬁu

Activities Base Course

2.99. 191

SC 191

A19EEUINIUAANTIN

Learning through Activities

6 Credits

3(3-0-6)

3(3-0-6)

3 g

3 Credits
2(0-6-0)

And choose any 1 credit course from a group of following learning through activity courses

201192

057121

057122

057123

057125

057126

057127

057128

057129

057130

1.9%.192
SC 192
f.a. 121
GENER 121
f.a. 122
GENER 122
f.R. 123
GENER 123
f.a. 125
GENER 125
f.Q. 126
GENER 126
f.x. 127
GENER 127
f.a. 128
GENER 128
f.a. 129
GENER 129
f.x. 130
GENER 130

ABEFLIWANEA

Doi Suthep Study
WaupaLReTAnuALNITaNAINIY
Football for Life and Exercise
AnevnieTAnuarnNTanntNaInNe
Swimming for Life and Exercise
NaafURAIDTAALAZN1FEDNRNAINTY

Volleyball for Life and Exercise

A9n3941E199919 2 NBTIN LA NITRBNNTRINIY

Rhythmic Activities for Life and Exercise
LnanaUaaeEInLAYNNIanAaInIe
Basketball for Life and Exercise

LUARWT A TARLAYNNSBaNANAINNE
Badminton for Life and Exercise
weilainTAnuazn1sanninaInie
Tennis for Life and Exercise
widawsiaieTanuazn1sasninasnie
Table Tennis for Life and Exercise
nednileAnuazn1saaninaInie

Golf for Life and Exercise

1(0-3-0)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)



yEaNszuMArINIsBewiHianssndaaeuisin uumanetae @e

Or additional learning activity courses in Chaing Mai University which will be open.

(2)  WRHIRIBURNE

Field of Specialization

2.1

202101

202102

202103

202104

203111

203113

203115

203117

203226

203229

203235

203288

AU

Tiviaandn

a minimum of

Core Courses

2.%49. 101
BIOL 101
1.%49. 102
BIOL 102
1.%49. 103
BIOL 103
1.%1. 104
BIOL 104
2LAN. 111
CHEM 111
1.AN. 113
CHEM 113
1.AH. 115
CHEM 115
1.AN. 117
CHEM 117
1.AN. 226
CHEM 226
9.AH. 229
CHEM 229
I.AN. 235
CHEM 235
7.AH. 288
CHEM 288

FaAneugIu 1

Basic Biology 1
FaAneugIu 2

Basic Biology 2
UHURANISTIAINYN 1

Biology Laboratory 1
UHURANN5TIAINYN 2

Biology Laboratory 2

GHE

Chemistry 1

h

Chemistry 2

UFURANNGIAH 1

Chemistry Laboratory 1
UFuAnI5IAN 2

Chemistry Laboratory 2
WAHIBIRANAFMFUIINFANYNanaa g AR
Physical Chemistry for Non-Chemistry Students
Uisnseinana

Physical Chemistry Laboratory
WARAAIE

Analytical Chemistry
Uisnseidmenzid

Analytical chemistry Laboratory

107 d2efin

107 Credits

37 AUILff

37 Credits
3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

15



16

206111 2.A%d. 111 UARARAE 1 3(3-0-6)
MATH 111 Calculus 1

206112 2.A0d. 112 UARAAH 2 3(3-0-6)
MATH 112 Calculus 2

207117 aa 117 UHusn1sAAng 1 1(0-3-0)
PHYS 117 Physics Laboratory 1

207187 a.nd. 187  WANA 1 3(3-0-6)
PHYS 187 Physics 1

208263 2.49.263  aafeu 3(3-0-6)
STAT 263 Elementary Statistics

2.2 Fyan Tiagndn 70 nsaefin
Major a minimum of 70 Credits

Tuswantladetiay 36 misefin axfeuiunszunfnnssiu 300-400 waragn

fae 18 wiaefin avfeuiunszuanaresdy 400 160 wasdunszuaden 700-800
oty 12 wiiefin

Among the credits earned from the major courses taken, minimum of 36 credits must be

from the advanced level courses (300-400), of which at least 18 credits must be from the 400

level courses and at least 12 credits must be from the 700-800 level courses.

2.2.1 Frnaniliau 52 wiaafin
Requirements 52 Credits

203203 2.AN. 203  \ARBUNTE 1 3(3-0-6)
CHEM 203 Organic Chemistry 1

203204 2.AN. 204  LARBWVIAL 2 3(3-0-6)
CHEM 204 Organic Chemistry 2

203207 q.AN. 207  UfUsnsedBunat 1 1(0-3-0)
CHEM 207 Organic Chemistry Laboratory 1

203208 7.AN. 208  UfifinsaiBunad 2 1(0-3-0)
CHEM 208 Organic Chemistry Laboratory 2

203331 q.AH. 331 O E DT T ORI e PN ke 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical Analysis

203337 a.a8. 357  UFliinnsnsinssinaaiidansgesie 1(0-3-0)

CHEM 337 Instrumental Methods of Chemical Analysis Laboratory



211303

211311

211312

211317

211318

211341

211413

211440

211442

211443

211448

211449

211498

211499

215205

2.241. 303
BCT 303
2.247. 311
BCT 311
2.947. 312
BCT 312
2.949. 317
BCT 317
2.949. 318
BCT 318
2.949. 341
BCT 341
1.949. 413
BCT 413
2.9. 440
BCT 440
1.949N. 442
BCT 442
1.949. 443
BCT 443
1.99. 448
BCT 448
1.9, 449
BCT 449
12.%7. 498
BCT 498
2.%7. 499
BCT 499

1.9%. 205
MICB 205

i aNERIGH 3(1-6-2)
Biochemical Methods

Zaad 1 3(3-0-6)
Biochemistry 1

Zaad 2 3(3-0-6)
Biochemistry 2

Ufuisn1sdaLe 1 1(0-3-0)
Biochemistry Laboratory 1

UHURANI5ENAN 2 1(0-3-0)
Biochemistry Laboratory 2

wansflannedinguafinalulag 2(1-3-2)
Instrumentation for Biochemical Technology
nsuaasaanuasduuazima luladensdu 3(3-0-6)
Gene Expression and Gene Technology

waluladafia 3(3-0-6)
Lipid Technology

walulagion (sl 4(3-3-6)
Enzyme Technology

Faaflvasmaniniusziugaanmngss 3(3-0-6)
Biochemistry of Industrial Fermentation

waluladaslulansm 3(3-0-6)
Carbohydrate Technology

walulaglssiu 3(3-0-6)
Protein Technology

fusnduaduazduaimalulad 1(1-0-2)
Seminar in Biochemistry and Biochemical technology
Heymeenisdaeiiuarduadmalulad 3(0-9-0)
Special Problems in Biochemistry and Biochemical

Technology

9RTIINYT 3(3-0-6)

Microbiology
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215206 1.9%.206  Ufjifin199aZaingn 1(0-3-0)
MICB 206 Microbiology Laboratory

2.2.2 3¥naniaan Titiaunan 18 “uqafin
Electives a minimum of 18 Credits

2.2.2.1 WiRenBaulifiasnd 6 wiefn annsvunsfnssiulioygyins

v

Aasa(UilAn
Choose at least 6 credits of any undergraduate courses from the followings:

064422  f1.99. 422 nsRBANTIMENFNERS 3(2-3-4)
EDSC 422 Science Communication

064423  fl.an. 423 gﬁﬂfyfyﬁﬁmﬁ'usﬁm%ﬁwmmm% 3(2-3-4)
EDSC 423 Local Wisdom Related to Science

202305 72.%3.305  ¥@dA 3(2-3-4)
BIOL 305 Biometry

202321  0.%9. 321 FNINLVDILTAR 3(2-3-4)
BIOL 321 Cell Biology

202401 7.99. 401 FANYNTIR 3(2-3-4)

BIOL 401 Radiation Biology

203352 a.aM. 352  arudasndeluissfifnisuad 2(2-0-4)
CHEM 352 Safety in the Laboratory

209301 1.Ad8. 301 Lﬂﬁﬂ‘ix‘i_l’luﬂ’]‘iﬂﬂﬂ’mﬂ‘i‘iﬂ 3(3-0-6)
IC 301 Industrial Process Chemistry

211342 q.am. 342 gUnsslgeaminssnduaiinalulad 3(3-0-6)
BCT 342 Industrial Equipments in Biochemical Technology

211398  21%1..398 suilauisiay 2(1-2-3)
BCT 398 Research Methodology

211411 2.9m. 411 IAUNAANEASTDIBNTTUAZNITAUANNUWILDRTN  3(3-0-6)
BCT 342 Enzyme Kinetics and Metabolic Control

211412 2.9%. 412 BINANU 3(3-0-6)
BCT 412 Bioenergetics

211441 q.99. 441 walulaginnandn 4(3-3-6)

BCT 441 Fermentation Technology
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o

211444 a.am. 444 Fouafeesingngiauny 3(3-0-6)

BCT 444 Biochemistry of Immunology

211445 .M. 445  FoiAfloeenAuTAUAZAITADN 5(3-0-6)
BCT 445 Biochemistry of Flavour and Aroma

211446  aam. 446 FaeflueslsAniamununaty 3(3-0-6)
BCT 446 Biochemistry of Metabolic Disorders

211495 qam. 495  videdenassiuazidndaeiivazdaefimalulad  2(2-0-4)
BCT 495 Selected Topics in Biochemistry and Biochemical Technology
215300 7.9%. 300 nindRuneileyyuazudnnasuneqadaine 2(2-0-4)

MICB 300 Intellectual Property and Microbiology Innovations

215411 2.9%. 411 Fqananandin 3(2-3-4)
MICB 411 Biology of Mushrooms

055323 af@. 325 nngUsviunsiniedu 3(3-0-6)
IE 323 Introduction to Quality Assurance

361210 n.Ug. 210 UgFanILazN159An1TnIneInTsssnenfiidesiy  2(2-0-4)

SOIL 210 Introduction to Soil Science and Natural Resources Management
601301  ®2.9%. 301 N"I‘iﬁll,‘iﬁuﬁ‘isl?uﬂ’mq‘j 3(3-0-6)
FST 301 Toxic Substances in Food
601361 8.99. 361 WARN2BIBTNNT 3(3-0-6)
FST 361 Food Chemistry

a

WAANTEUIMATIANTEAY  300-400  Aaaaifisfinuana1dsdaniuasgains
wiAlulas vidaanadnsad
Or other 300-400 levels courses in Biochemistry and Biochemical Technology or

Chemistry that will be offered in the future.

2.2.22 WiResnduulNissndn 12 wiiedn annszuadanseautodisfnen o
ABN9INNTTUAEAD (U7
At least 12 credits must be chosen from graduate courses from the following

list.

211702  a.9%. 702 wulriAneuazeanl@imvallad 3(3-0-6)

BCT 702 Enzymology and Enzyme Technology



211707

211708

211843

211848

211889

.90, 707
BCT 707
2.94%. 708
BCT 708
7.9, 843
BCT 843
1.949. 848
BCT 848
1.%1. 889
BCT 889

2.3 A In(81f)

Minor(if any)

e nEBuARLazn1TUsTend

Plant Biochemistry and Applications
Tnaunn9i@agaadl

Biochemical Aspects of Nutrition
sudeudBuasfidunaunay

Recombinant DNA Methodology
waluladimanesuazalsun

Flavour and Aroma Technology
Wdaidenasmisdaniuaziuaiinalulad
Selected Topics in Biochemistry and Biochemical

Technology

Tsiagnan 15

a minimum of 15

20

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

nuafin

Credits

dnAnufisrasfezidendrly  anedenidustn v uananlaf Eiaaauanlsnie

WPANNRLEsH BesiTn A aaaua S USINANEINRTANgNauTes N [Nilasndn

1 a @ P a
15 NUIENA T@ElWQ"INLﬁuﬁﬂu’ﬂﬂ\ﬁﬂq@q‘jﬂWU‘iﬂEqQﬁqL'ﬂﬂ

Student who wishes to have minor may take courses corresponding to any minor listed

in Chiang Mai University announcement about minors being offered for CMU students for at

least 15 credits with approval of an academic advisor.

3. UNIAIYRADNLNT

Free Electives

Tsiasnan

a minimum of

6 AU

6 Credits

inAnudenBannszuainnlag wenuilsandrienuazinn@d) ilesndn 6 wise

fim

At least 6 credits of elective courses, taken outside the major field and minor field (if any) , are

required.
4. IMMIUMHILTAATINARBANANYAT Tusiagnan 143 BuHNA
Total a minimum of 143 Credits
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A. WHRANAAANEA (Cooperative Education Plan)

(1) wnaadEAnEviat 30 WHAgfin
General Education 30 Credits
1.1 ﬂ@juﬁmmmummsé@mﬁ 12 nidqafin
Language and Communication 12 Credits
001101 «.2. 101 mmﬁdﬂq‘mﬁyugm1 3(3-0-6)

ENGL 101 Fundamental English 1
001102 «.8. 102 mmﬁdﬂq‘mﬁyugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201  «.8. 201 NN9ENNIBIATIZALAT N1 R uDs19H 3(3-0-6)
SR GIAR

ENGL 201 Critical Reading and Effective Writing

001225 w.8.225  awidenguluuduninenmaniuazmalulad  3(3-0-6)

ENGL 225 English in Science and Technology Context

1.2 NENITINYHYAIIATURLNIANATAS 9 wuanfin
Humanities and Social Sciences 9 Credits
Tagiden 3 nazuanizn arnnszunsse Ui
Select any 3 courses from the followings:
011269 #.15.269  Usngyirsugianaiines 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy
013110  ¥.97. 110  AeAne fiuzdnlszadu 3(3-0-6)
PSY 110 Psychology and Daily Life
050100 #.Am. 100  n1slEanmning 3(3-0-6)
HUGE 100 Usage of the Thai Language
100114 qa.ml 114 Aedeb@dmszaniy 3(3-0-6)
FAGE 114 Arts in Everyday Life
154105 &.a8.105  gRasaumeabdinlszandi 3(3-0-6)
GEO 105 Geo-Information in Daily Life
176100  wW.Am. 100 ngusnauazlanades 3(3-0-6)
LAGE 100 Law and Modern World



702101

703103

703191

751100

851100

1.3

201110

201111

1.4

201191

wazlA@DNBowdn 1 vaefn anngaAsInisBewiiiuianssuse (Uil

Ug.N9. 101
FINA 101

Ug.n9. 103

Ug.n9. 191
MGMT 191
et 100
ECON 100
wN.100
MC 100

n5dulNTARLUszd U
Finance for Daily Life

@ v a g 1%
natduydasnaunIsuargInallany

Introduction to Entrepreneurship and Business

ﬂ’]‘jLéﬁNﬁNﬁﬁﬁ@

Business Site Visit
\TEgAnans WEAmszandi
Economics for Everyday Life
naRea1I D aed

Introduction to Communication

mju%ﬁwmmﬂm%ummﬁmmﬂm%

Science and Mathematics

2.9. 110
SC 110
.. 111
SC 111

AAANNATYTUINTT
Integrated Mathematical Sciences
TanuiAsinanFans

The World of Science

mjuﬁmmsﬁsﬂuﬁdmﬁ@ﬂﬁu

Activities Base Course

2.99. 191
SC 191

A958R IUAAN TN

Learning through Activities

22

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 MK
6 Credits
3(3-0-6)

3(3-0-6)

3 iHagfiin

3 Credits
2(0-6-0)

And choose any 1 credit course from a group of following learning through activity courses

1(0-3-0)

201192

057121

057122

057123

12.97.192
SC 192
fa. 121
GENER 121
f.R. 122
GENER 122
f.R. 123
GENER 123

ABEFLYIWANEN

Doi Suthep Study
WaupaiaTAnuaznisaantiidsne
Football for Life and Exercise
AnernieAnuarnisenniidinie
Swimming for Life and Exercise
NaafURAIDTAALAZN1FEDNRNAINTY

Volleyball for Life and Exercise

1(1-0-2)

1(1-0-2)

1(1-0-2)



(2)

057125

057126

057127

057128

057129

057130

f.a. 125
GENER 125
f.Q. 126
GENER 126
f.x. 127
GENER 127

f.a. 128
GENER 128
f.a. 129
GENER 129
f.x. 130
GENER 130

AenssniindanzieTanuazn1saaninasnis
Rhythmic Activities for Life and Exercise
LnanaUaaeEInLATNNIanAaInIe
Basketball for Life and Exercise
LUARWATARLAYNNSBaNANAINNE

Badminton for Life and Exercise

s TAnLAYNN5aeNTNaIn
Tennis for Life and Exercise
widawsiaieianuazn1sasninasnie
Table Tennis for Life and Exercise
nednileTAnuazn1saaninaInie

Golf for Life and Exercise

23

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

vEaNszuMArINIaBewiHianssndaaewisin i ane1ae @e

Or additional learning activity courses in Chaing Mai University which will be open.

WNIATAURNIE
Field of Specialization
2.1 WA
Core Courses
202101 2.49.101  B9Anenfingiu 1
BIOL 101 Basic Biology 1
202102 2.99.102  B9ANeNugIH 2
BIOL 102 Basic Biology 2
202103 2.91.103  Ufusin1sdadnen 1
BIOL 103 Biology Laboratory 1
202104 q.97.104  UHURAN15TINEN 2
BIOL 104 Biology Laboratory 2
203111 a.Au. 111 wAd 1
CHEM 111 Chemistry 1

Tidiaandn

a minimum of

97 hwuafiia
97 Credits
37 AUILAH

37 Credits

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)



203113

203115

203117

203226

203229

203235

203288

206111

206112

207117

207187

208263

2.2

fing 18 winefe axdaiunssuiudnisesiy 400 2u

9.AH. 113
CHEM 113
9.AH. 115
CHEM 115
9.AN. 117
CHEM 117
1.AN. 226
CHEM 226

1.AH. 229
CHEM 229
7.AH. 235
CHEM 235
7.AH. 288
CHEM 288
7.A. 111
MATH 111
2.A4. 112
MATH 112
NN, 117
PHYS 117
INY. 187
PHYS 187
1.9%. 263
STAT 263

FuNBN

Major

WAH 2

Chemistry 2

Ufufnsias 1

Chemistry Laboratory 1

UfufnsiAs 2

Chemistry Laboratory 2

ARSI RN TR NS URNAN YWD NA12TIE A

Physical Chemistry for Non-Chemistry Students

Ufusn1seinana

Physical Chemistry Laboratory

A ¢
LANILATICE

Analytical Chemistry

Ufusn1seddinsnzit

Analytical Chemistry Laboratory

WARARE 1
Calculus 1
WARARE 2

Calculus 2

UHURN1TARNS 1

Physics Laboratory 1

ARNS 1

Physics 1

alGISIa NG

Elementary Statistics

Tdiaandn

a minimum of

24

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)

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)

60 BUIBAR

60 Credits

Tauaniiagetiay 36 Wiaeda axdasiungsunigngeil 300-400 warasing
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Among the credits earned from the major courses taken, minimum of 36 credits must be

from the advanced level courses (300-400), of which at least 18 credits must be from the 400

level courses or upper.

203203

203204

203207

203208

203331

203337

211303

211311

211312

211317

211318

211341

211342

2.2.1 AgnaniIAl

Requirements

1.AHN. 203
CHEM 203
1.AN. 204
CHEM 204
1.AN. 207
CHEM 207
1.AH. 208
CHEM 208
9.AH. 331
CHEM 331
1.AN. 337
CHEM 337
92.79. 303
BCT 303
1.949. 311
BCT 311
1.949. 312
BCT 312
2.949N. 317
BCT 317
1.7949. 318
BCT 318
1.749. 341
BCT 341
1.949N. 342
BCT 342

57 widanfia
57 Credits
ARBUNIE 1 3(3-0-6)
Organic Chemistry 1
ARBUNAE 2 3(3-0-6)
Organic Chemistry 2
UHURNNSIARBUNS 1 1(0-3-0)
Organic Chemistry Laboratory 1
UisinsiaiBunat 2 1(0-3-0)
Organic Chemistry Laboratory 2
nsmszinaaddasieiesdle 3(3-0-6)
Instrumental Methods of Chemical Analysis
UiRnansAimsnsiniaaifesiedaciie 1(0-3-0)

Instrumental Methods of Chemical Analysis Laboratory
i aNER[GH

Biochemical Methods

Zoupd 1

Biochemistry 1

Zmi 2

Biochemistry 2

Ufisn19daLe 1

Biochemistry Laboratory 1

UHURANI5ENAN 2

Biochemistry Laboratory 2
wansflantsdindaniimalilad
Instrumentation for Biochemical Technology
gunsolgaamnssndanfivalulad

Industrial Equipments in Biochemical Technology

3(1-6-2)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

2(1-3-2)

3(3-0-6)



211413

211440

211442

211443

211448

211449

211497

215205

215206

064422

064423

202305

A, 413 nauaeseanIasdiuLazna lkladuasdu

BCT 413 Gene Expression and Gene Technology

nam. 440 waluladdde

BCT 440 Lipid Technology

nam. 442 welulagienlsd

BCT 442 Enzyme Technology

n.am. 443 FawafmesnsndnlusyAugasrngsy

BCT 443 Biochemistry of Industrial Fermentation

2.2949. 448 malulagaslulames

BCT 448 Carbohydrate Technology

2.9, 449 walulaglssiu

BCT 449 Protein Technology

nam. 497  andsfnumnsduaiuazduaiinalulad

BCT 497 Cooperative Education in Biochemistry and

Biochemical Technology

1.9%. 205  qABIINIEN

MICB 205 Microbiology

1.9%. 206  Ufjfin199a%anen

MICB 206 Microbiology Laboratory

222  Aynanifan Taisianan
Electives a minimum of

WiaanBaulddasndn 3 wiaefs e1nngsuanissse

Select any 3 courses from the followings:

F1.IN. 422
EDSC 422
F.9N. 423
EDSC 423
1.%19. 305
BIOL 305

MMIRETNTINNANTRS

Science Communication
gﬁﬂfyfyﬁﬁmﬁ'usﬁm%ﬁwmmm%
Local Wisdom Related to Science
Faniin

Biometry

=0
S

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 Wiafe

3(3-0-6)

1(0-3-0)

3 Mugan

3 Credits

3(2-3-4)

3(2-3-4)

3(2-3-4)

26



202321

202401

203352

209301

211411

211412

211441

211444

211445

211446

211495

215300

255323

601301

601361

1.99. 321
BIOL 321
1.71. 401
BIOL 401
1.AHN. 352
CHEM 352
1.AB. 301
IC 301
2.949. 411
BCT 411
1.99. 412
BCT 412
0.749. 441
BCT 441

1.9N. 444
BCT 444
1.9N. 445
BCT 445
1.90N. 446
BCT 446
1.9, 495
BCT 495
1.9%. 300
MICB 300
IF.B. 323
IE 323
8.991. 301
FST 301
8.991. 361

FST 361

AANEUBITAR 3(2-3-4)
Cell Biology

AN 3(2-3-4)
Radiation Biology

anlaease s fisinsuag 2(2-0-4)
Safety in the Laboratory

Lﬂﬁﬂ‘%ﬂ’]uﬂ’]‘i’ﬂq@]ﬂ"]‘ﬂﬂ‘i‘iN 3(3-0-6)
Industrial Process Chemistry
ARUNAANFRSTDNBUTTUALN1TATUANNWILERTN  3(3-0-6)
Enzyme Kinetics and Metabolic Control

FINAINU 3(3-0-6)
Bioenergetics

walulaginisvsin 4(3-3-6)
Fermentation Technology

G [GH Ny b ot e 3(3-0-6)
Biochemistry of Immunology

FoATlLBINAUITUAZATTIEN 3(3-0-6)
Biochemistry of Flavour and Aroma
Fatanslsanamunuaddy 3(3-0-6)
Biochemistry of Metabolic Disorders
wninRanaasiuanrdnduaiuazdunimalulad  2(2-0-4)
Selected Topics in Biochemistry and Biochemical Technology
nindRuneileyyuazudnnasun1eqadainen 2(2-0-4)
Intellectual Property and Microbiology Innovations
mstlsziugounnidasdi 3(3-0-6)
Introduction to Quality Assurance

arafidumeTuamis 3(3-0-6)
Toxic Substances in Food

LANYBIDINTT 3(3-0-6)

Food Chemistry

27
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WIBNTIUMATANITSU 300 uar 400 Tilleseuluseidnndaeafiuazdaag
walulad videanadyas
Or other 300-400 levels courses in Biochemistry and Biochemical Technology or

Chemistry that will be offered in the future.

2.3 A In(81R) Tusiaanan 15 wuaafn

Minor(if any) a minimum of 15 Credits

TnAnunisyasdaz@esdenn aneden Bt nluan laf EAdaseuanyUsznie
sAnendeBestid Bedmniiasensnduinfneeninendadacnd Gifsandn
15 nyagfia TagmnufingauanIa1ansdiUsnenAnen

Student who wishes to have minor may take courses corresponding to any minor listed
in Chiang Mai University announcement about minors being offered for CMU students for at

least 15 credits with approval of an academic advisor.

3. ANIAAUNRBNLES Taisiaaindn 6 Vg
Free Electives a minimum of 6 Credits
inAnudenBannszuainla wenuilaandrienuazinn(@d) ilesndn 6 wise
fim

At least 6 credits of elective courses, taken outside the major field and minor field (if any), are

required.
éﬂmuwﬁ'wﬁmwmaﬂwﬁ'ﬂgm Tsiagnan 133 BUILAH
Total a minimum of 133 Credits

WHIBLNAG AT THIHIEADILAVTAENTE LN
o a ,dl v o @ o [ o dy
‘.i‘Viﬂﬂ‘.iZ‘LlfJu’J?m‘V]T?iﬂ’TiﬂuﬂL‘ﬂum'ﬁm"ﬂ 6 AN GNG]@T‘UH



1.
2.

LAY 3 AN LAANTN ATHY LAZAIARE/AIVIFYT AINTEUINIEIHRFINA

o

1R 3 Finving AU (Feas
1) AUAILSN (MANZDSY) LAAYEN S2AVADINTZUINIUT

g
e
-
g
-
.g"

LAPNTIY
L8N
LNl
NN
LiaNaN
LAPNTIY

neruAen sy AL 1
NTrLAWAT ISR LTIT 2
ﬂﬁzuquﬁﬁunﬁzﬁﬁﬂ§?5
ATvUIAT uTeAUTIA 4
ATzuArn ssAUTuAimAnEA
Agzurn ssAuTouAinAnuEn

2) 1AIFINAN (MANFL) uanatie muaamy uaneAnm
3) @wasaving (Manvdae) uanstle aynanluMNanaIBeENL 1A
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3.1.4 UWHASLANRAISANEA

(34

=3
=
=b

001101

201111

202101

202103

203111

203115

206111

34

=
=
=

001102

201110

202102

202104

203113

203117

NANFATINLIAEA T TR

wHHUNG

ANANISANEIT 1

H.8. 101
ENGL 101
9.9, 111
SC 111
2.%49. 101
BIOL 101
1.%49. 103
BIOL 103
9.AH. 111
CHEM 111
9.AH. 115
CHEM 115
q.A. 111
MATH 111

ArEnEangEfig 1
Fundamental English 1
TanuiaAnenrans
The World of Science
FaAnefigu 1
Basic Biology 1

U IRNN53ANeN 1
Biology Laboratory 1
GHE

Chemistry 1
Ufsn1sAN 1
Chemistry Laboratory 1
WARARE 1

Calculus 1

ANANISANEIT 2

H.8. 102
ENGL 102
2.99. 110
SC 110
12.%49. 102
BIOL 102
12.%49. 104
BIOL 104
1.AN. 113
CHEM 113
9.AH. 117
CHEM 117

AESangEugIY 2
Fundamental English 2
ANAFNARTYTUINTT
Integrated Mathematical Sciences
FaAnefigu 2
Basic Biology 2
UfiRn1989nen 2
Biology Laboratory 2
WA 2

Chemistry 2
Ufjisinsei 2

Chemistry Laboratory 2

AT Enaivazdnaiinalulad

99N

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3 -0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17 wvaefin

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3 -0)

3(3-0-6)

1(0-3-0)
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206112

207117

207187

(34

=
=
=b.
()

001201

203203

203207

203235

203288

208263

34

=]
=
=b.
N

001225

203204

203208

203226

203229

2.AD. 112
MATH 112
ANWA. 117
PHYS 117
10, 187
PHYS 187

UARAAR 2

Calculus 2
UiRn1sWang 1
Physics Laboratory 1
WANS 1

Physics 1

ANANISANEIT 1

H.8. 201

ENGL 201

9.AH. 203
CHEM 203
1.A4. 207
CHEM 207
9.AH. 235
CHEM 235
q.AH. 288
CHEM 288
1.90. 263
STAT 263

NISBIUENILATIZALAT NS B YUaENHUS S RVBNE

Critical Reading and Effective Writing
LARBUNAS 1

Organic Chemistry 1
Ufjisnsaiaunad 1

Organic Chemistry Laboratory 1
HpICERET]

Analytical Chemistry
Ufjisnsaiidiesei
Analytical Chemistry Laboratory
atm e

Elementary Statistics
NENATINTEYUIHIUAINTIN

Learning through Activity

ANANISANEIN 2

H.a. 225
ENGL 225
1.AH. 204
CHEM 204
q.AH. 208
CHEM 208
q9.AN. 226
CHEM 226
q9.AH. 229

aEndenguiusuAnenmaniuazmalulad
English in Science and Technology Context
WARBUNaY 2

Organic Chemistry 2

Ufjisnsaiaunad 2

Organic Chemistry Laboratory 2

PRIBIRAN R LENFNEIHEN I BIFA AR
Physical Chemistry for Non-Chemistry Students

UjiRnseiNana

3(3-0-6)

1(0-3-0)

3(3-0-6)

593 21 dasiia

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

594 15 nidsfiia

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)
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203331

203337

211311

211317
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201191

211303

211312

211318

CHEM 229
1.9%. 205
MICB 205

1.9%. 206
MICB 206

Physical Chemistry Laboratory
9ATIINEN

Microbiology

UfiRn159a89Inen
Microbiology Laboratory
Rillnlhe

Free Elective

ANANSANEIT 1

9.AH. 331
CHEM 331
1.AN. 337
CHEM 337
2.249. 311
BCT 311
2.90. 317
BCT 317

niTsIaaiifaeraesdle
Instrumental Methods of Chemical Analysis
UFiRnIan1snnsiniadfesiniade
Instrumental Methods of Chemical Analysis Laboratory
Foad 1

Biochemistry 1

UfjiRn1sgaad 1

Biochemistry Laboratory 1
NENITINHEEPNARTUALRIANATERAT
Humanities and Social Sciences
Rillnlthe

Free Elective

ANANISANEAT 2

9.99. 191
SC 191
2.73%. 303
BCT 303
2.99N. 312
BCT 312
.9%. 318
BCT 318

N19EEUEHIUAIN TN
Learning through Activities
AN BUAR

Biochemical Methods
Fumf 2

Biochemistry 2
UfiRn1sgaadl 2

Biochemistry Laboratory 2

9N

9N

3(3-0-6)

1(0-3-0)

18 Wiaain

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

14 wydnefin

2(0-6-0)

3(1-6-2)

3(3-0-6)

1(0-3-0)
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211399

211448

211449
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211413

211440

211442

211443
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=b.
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211498

211499

9.99. 341
BCT 341
2.2, 399
BCT 399
q.%%. 448
BCT 448

q.9%. 449
BCT 449

tﬂl =} v = =
VN E VAN TG IECEY LV]@THT@T—J

Instrumentation for Biochemical Technology

nsfinstulssnugaamnssy
Industrial Training
winlulaganslulamen

Carbohydrate Technology

wiAluladlilssi

Protein Technology

ANANISANEIN 1

1.29. 413
BCT 413
1.9%. 440
BCT 440
1.%UN. 442
BCT 442
2.99. 443
BCT 443

AsuaAsaanIasdnLazIa Ll atuasdn

Gene Expression and Gene Technology
wAluladafa

Lipid Technology

walulagionlzl

Enzyme Technology
FopflusniaminiusyiugaannTTw
Biochemistry of Industrial Fermentation

AYUBNEDN

Maijor Elective

ANANISANEAT 2

2.99. 498
BCT 498
9.9%. 499
BCT 499

Aunngauaiiuasgaaimalulad

Seminar in Biochemistry and Biochemical Technology
Heymrengaeiuazduaiinalulad

Special Problems in Biochemistry and Biochemical

Technology

A naNINDN

Maijor Elective

NRNIB UYL AFATUAZTIANFIIAS

Humanities and Social Sciences

99N

39N

2(1-3-2)

1(0-6-0)

3(3-0-6)

3(3-0-6)

18 Wiaaiin

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

16 Wioafis

1(1-0-2)

3(0-9-0)
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Humanities and Social Sciences

39N
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001101
201111
202101
202103
203111
203115

206111

AW 1

001102
201110

202102
202104
203113
203117

207117

NANYATINLIAEATI NI A nafiuazdnaiinalulad

AT LIV Ive)
mMansAnEa 1
3.8, 101 mmﬁ\mqwﬁugm 1
ENGL 101 Fundamental English 1
2.9, 11 Tanuisingeans
SC 1M1 The World of Science
2.49. 101 FaAnefigu 1
BIOL 101 Basic Biology 1
1.%9. 103 U IRNN5EINeN 1
BIOL 103 Biology Laboratory 1
2.AH. 111 GHE
CHEM 111 Chemistry 1
9.A4. 115 UfjiRn1siAd 1
CHEM 115 Chemistry Laboratory 1
7.0, 111 WARARH T
MATH 111 Calculus 1
MAansAnEI 2
N, 102 mmé’\mqﬁﬁuﬂm 2
ENGL 102 Fundamental English 2
2.99. 110 ATIAANERTYIUINTT
SC 110 Integrated Mathematical Sciences
.29. 102 FaAnenfigu 2
BIOL 102 Basic Biology 2
1.49. 104 UHURN1989INeN 2
BIOL 104 Biology Laboratory 2
9.AH. 113 AR 2
CHEM 113 Chemistry 2
9.A. 117 Ufisnsad 2
CHEM 117 Chemistry Laboratory 2
LN, 117 UIRNTAANS 1

PHYS 117 Physics Laboratory 1

9N

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3 0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17 wvdaefin

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)
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206112

207187

AP
AWUN 2

001201
203203
203207
203235
203288
208263
211311

211317

AW 2

001225
203204
203208
203226

203229

2.AD. 112
MATH 112
1WA, 187
PHYS 187

WARARE 2
Calculus 2
Wand 1

Physics 1

ANANISANEITN 1

H.8. 201
ENGL 201
9.AH. 203
CHEM 203
9.AH. 207
CHEM 207
9.AH. 235
CHEM 235
9.AH. 288
CHEM 288
1.99. 263
STAT 263
2.249. 311
BCT 311
2.90. 317
BCT 317

NP IRBIIAT1ZA LA N5 RE T U2 RNENS

Critical Reading and Effective Writing
LA AR 1

Organic Chemistry 1
UiRnsIARBUNES 1

Organic Chemistry Laboratory 1
LRI

Analytical Chemistry
UfiRnseidnezd
Analytical Chemistry Laboratory
RGN

Elementary Statistics

AR 1

Biochemistry 1
UfjiRn1sgaa 1
Biochemistry Laboratory 1
AGNATIN1TELUIHIUAINTTH

Learning through Activity

ANANISANEIT 2

H.8. 225
ENGL 225
1.A4. 204
CHEM 204
q.AN. 208
CHEM 208
1.AH. 226
CHEM 226
9.AN. 229

aendennuuuAuYAnenaniuamalulad
English in Science and Technology Context
iAuEe 2

Organic Chemistry 2

UjiRnsaiBunad 2

Organic Chemistry Laboratory 2
HIBRRNARITURN AN INENF12R T AR
Physical Chemistry for Non-Chemistry Students

UiRnsAiRATa

3(3-0-6)

3(3-0-6)

994 21 vidoefia

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

594 19 widoafia

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)
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211318
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203337

211413

211440
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201191

211303

211341

211448

CHEM 229
Q.24. 312
BCT 312

12.9%. 318
BCT 318

1.9%. 205
MICB 205
1.9%. 206
MICB 206

Physical Chemistry Laboratory
Fopd 2

Biochemistry 2

UfjiRnnsdaei 2
Biochemistry Laboratory 2
AN

Microbiology
UTRN199889INeN
Microbiology Laboratory
A NADNLET

Free Elective

9N 22

ANANISANEIN 1

9.AH. 331
CHEM 331
1.AN. 337
CHEM 337
2.2N. 413
BCT 413
q.9%. 440
BCT 440

naTsiaaiifaeraesdle
Instrumental Methods of Chemical Analysis
UFiRnIan1stnnsiniaadfeeiniade
Instrumental Methods of Chemical Analysis Laboratory
Asuamveanuasiuuazmalkladzesiu
Gene Expression and Gene Technology
wAluladafa

Lipid Technology

NRNIB UYL AFATUAZTIANFIIAS
Humanities and Social Sciences
NENITINHEEPNERTUALRIANATERAT

Humanities and Social Sciences

9N 16

ANANISANEAT 2

2.9 191
SC 191
2.99. 303
BCT 303
q.99. 341
BCT 341
0.%9. 448

A19EeUSHUAAN TN

Learning through Activities

ad P
FBN19TLAl

Biochemical Methods

zﬂl A v P=} P
Lﬂi@ﬂN@Wqﬂﬂﬂu%QLﬂNLWﬂTHT@H
Instrumentation for Biochemical Technology

wialulaganslulaags

37
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1(0-3-0)

3(3-0-6)

1(0-3-0)

el

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

el

2(0-6-0)

3(1-6-2)

2(1-3-2)

3(3-0-6)
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211498

211499

BCT 448
2.%9. 449
BCT 449

Carbohydrate Technology
wialulag ey

Protein Technology

A eniden (SeAudinne’)
Major Elective (undergraduate

level)

39N

ANANSANEIT 1

2.%N. 442
BCT 442
1.0, 443
BCT 443

welulagien ]

Enzyme Technology
Fapflupsniaminiusziugaanngsw
Biochemistry of Industrial Fermentation
AUBNADN (FEAULUTAFNST)
Major Elective (graduate level)

A naNEanN(ITAULFARANEN)

Major Elective (graduate level)

A NADNLEE

Free Elective

39N

ANANISANEIT 2

2.739. 498
BCT 498
9.9%. 499
BCT 499

Fununduefiuaziaeafimalulad

Seminar in Biochemistry and Biochemical Technology
Heymrendaaiuazduaiinalulad
Special Problems in Biochemistry and Biochemical
Technology
NENITINHHEPNERTUALRIANATERAT
Humanities and Social Sciences

A uani@an (srAulitynin3)

Maijor Elective (undergraduate level)

A nan@an(srAutFAnANE)

Major Elective (graduate level)

ANDNADN (FLAULUTAFNET)

Maijor Elective (graduate level)

16

38

3(3-0-6)

16 yagfia

4(3-3-6)

3(3-0-6)
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1(1-0-2)
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001102

201110

202102

202104
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9N

16

wa‘“ﬂ'gmﬁwmmamsﬂ’mﬁm Az afinazdnaiinalulad

LNRARTTANET

ANANISANEIN 1

H.2. 101
ENGL 101
.. 111
SC 111

1.97. 101
BIOL 101
1.%49. 103
BIOL 103
9.AH. 111
CHEM 111
9.AH. 115
CHEM 115
2.A04. 111
MATH 111

AESangEAugI 1
Fundamental English 1
TanuidAnanFans
The World of Science
FaAnegan 1
Basic Biology 1
UfjiRn989nen 1
Biology Laboratory 1
Chi

Chemistry 1
UfiRn1siad 1
Chemistry Laboratory 1
UWARARE 1

Calculus 1

ANANISANEIT 2

H.8. 102
ENGL 102
2.9. 110
SC 110
1.949. 102
BIOL 102
12.%49. 104
BIOL 104
1.AN. 113
CHEM 113

AESangEAgIY 2
Fundamental English 2
ATIAANARTYTUINTT

Integrated Mathematical Sciences
FaAnengau 2

Basic Biology 2
UfiRn1989nen 2

Biology Laboratory 2

nd 2

Chemistry 2

Eiek

el

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17 wvaefin

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)
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001201
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203207

203235
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001225

203204

203208

1.AN. 117
CHEM 117
9.A0. 112

MATH 112

ANWA. 117
PHYS 117
10, 187
PHYS 187

UfjiRnsiad 2
Chemistry Laboratory 2
UWARARH 2

Calculus 2

UfjiRn1sWang 1
Physics Laboratory 1
WANS 1

Physics 1

ANANISANEIT 1

H.2. 201

ENGL 201

1.A4. 203
CHEM 203
1.AH. 207
CHEM 207
1.AH. 235
CHEM 235
q9.AN. 288
CHEM 288
1.90. 263
STAT 263

N19EIMBIILATIZILAZNIS RNt 19T U RNTNS

Critical Reading and Effective Writing
ARBNE 1

Organic Chemistry 1
UUiRnsiAREunae 1

Organic Chemistry Laboratory 1
WPRALATIEA

Analytical Chemistry
UuiRn1siadARsen
Analytical Chemistry Laboratory
atm e

Elementary Statistics

NENATINTELUIHIUAINTIN

Learning through Activity

ANANISANET 2

H.8. 225
ENGL 225
1.A4. 204
CHEM 204
q.AN. 208

nendengeuuAuAnenmaniuazmalulad
English in Science and Technology Context
WRBUNAS 2

Organic Chemistry 2

UiRnsiaiaunad 2

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

394 21 wdaefia

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

594 15 ndasfiia

3(3-0-6)

3(3-0-6)

1(0-3-0)
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201191

CHEM 208
1.AH. 226
CHEM 226
9.AN. 229
CHEM 229
1.9%. 205
MICB 205

1.9%. 206
MICB 206

Organic Chemistry Laboratory 2

ANANSANEIN 1

9.AH. 331
CHEM 331
9.AH. 337
CHEM 337
2.249. 311
BCT 311
2.90. 317
BCT 317

ANANISANEAT 2

9.99. 191

41

PRI RN AR ITUHNANEIUENE12 AT AR 3(3-0-6)
Physical Chemistry for Non-Chemistry Students
UiRnsiniRaTa 1(0-3-0)
Physical Chemistry Laboratory
9ATIINEN 3(3-0-6)
Microbiology
URn199889INen 1(0-3-0)
Microbiology Laboratory
AnADNLES 3
Free Elective

94 18 nHfin
nemszinaedfaenigede 3(3-0-6)
Instrumental Methods of Chemical Analysis
UFiRnamsArssinandfaaietasiie 1(0-3-0)
Instrumental Methods of Chemical Analysis Laboratory
Zaad 1 3(3-0-6)
Biochemistry 1
UfjiRn1sgaadl 1 1(0-3-0)
Biochemistry Laboratory 1
NRNAIBNHBYAFATUAZTIANFIRAS 3
Humanities and Social Sciences
NENITINYEEPNERTUALRIANATERAT 3
Humanities and Social Sciences
NRNIB UYL AFATUAZTIANFIIAS 3
Humanities and Social Sciences
A ADNLES 3
Free Elective

398 20 wdsfin

N9EENEHIUNINTIN 2(0-6-0)
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211342

211448
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211440
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211497

SC 191
2.9%. 303
BCT 303
2.9%. 312
BCT 312
2.9%. 318
BCT 318
2.99. 341
BCT 341

1.99. 342
BCT 342
2.99. 448
BCT 448
q.9%. 449
BCT 449

Learning through Activities

AN BUAR

Biochemical Methods

Fumf 2

Biochemistry 2

UfjiRn98uas 2

Biochemistry Laboratory 2
wiansflanedndanimalulad

Instrumentation for Biochemical Technology

gunsoigaamnssnudauaiimelulad
Industrial Equipments in Biochemical Technology
walulagaslulznes

Carbohydrate Technology

walulaglyssu

Protein Technology

ANANSANEIN 1

1.249. 413
BCT 413
1.9%. 440
BCT 440
0.%N. 442
BCT 442
.99 443
BCT 443

nMTuaRsEENYBsEnkaTAluladnesEy
Gene Expression and Gene Technology
walulagdfe

Lipid Technology

wialulagien

Enzyme Technology
FopflusniaminiusyiugaannTTw
Biochemistry of Industrial Fermentation
A nBNINDN

Maijor Elective

ANANISANEAT 2

Q2.949. 497

anAaRnEIINTEIATuac AT ALl ag

39N 20

9N
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3(1-6-2)

3(3-0-6)

1(0-3-0)
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3(3-0-6)

3(3-0-6)

3(3-0-6)

e

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

16 nyefia



BCT 497 Cooperative Education in Biochemistry and Biochemical
Technology

594 6 wdaefin

315  AebungdnEnensyLadn (e auaznendengs) sey3unianuan
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AMMANUIN

fl. AMBBUTANH ML NSE LWL
1. wwasdEIAnEIL L
General Education

1.1 mg'u%mmmuaxms?i@ms

Language and Communication

¥
N.2. 101 (001101) AEIDINGENUFIN 1 3(3-0-6)
ENGL 101 Fundamental English 1
dl 4dl 2 1 ' ra
Seulafifiasunon  (aifl
M3RBENTNEIHINGY NBNTUFANTWE WEARUs219W sineznisils g sruuaz@ouly
szuiinediu TwSumedianuazdamsssnfinannanaiiensBeninanadin
Communication in English for everyday interactions. Basic listening, speaking, reading and writing

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

d.2. 102 (001102) mmé’aﬂqmﬁ’ug'm 2 3(3-0-6)
ENGL 102 fundamental English 2

Soulafigaswitunow N.2.101 (001101) WIBMINAIMNIAUTBUVDS
ANAAN

nMsRea1sN I EIReNMTUFANTNE WEAnUsyandu vinyznnaile wa sauuasidanly
o/ dl o Y dgl S 4 o/ dl dl a 4 D
szufidudeninludumedsanuarimnsssniinarnraneiiien1sBewinaantan
Communication in English for everyday interactions. More advanced listening, speaking, reading

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

H.8. 201 (001201) NM19818L AL ASIEALAL NS A e Na el USEAVENS 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
= Ao ' Q = [~% a
Wanlafifiasinuna 8.8.102 (001102) HIBATHAITNLRRABL2DINTATAA
MNELATEI8INYEAINTUNITEBIAATITAaNUNaIT oy auaTRBsi19T Lazn19i e Ul
Uszansna wiadsmuaauaulesnsgSen
English language skills for critical reading from different sources and media and effective writing
on topics of students’ interests.

N.B. 225 (001225)  sunasnguuuuviangmansuazinalulad 3(3-0-6)
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ENGL 225 English in Science and Technology Context
= Ao 1 1 = [~1 a
Waulafifiasniuna §.9.102 (001102) 3B THAITNLN VT DUIDINTATYT
nwe a9fUseNay wasniinfiesniEIanIzniieni1sdean9et19iilssansnin uusuy
AN ARS LA YIA 1 aE
Specific language functions, components and skills for effective communication in science and

technology contexts.

1.2 ﬂ@juﬁﬁﬁﬂgwﬂmam%umﬁaﬂumam%

Humanities and Social Sciences

n.15. 269 (011269)  USagynAsugianalnes 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy

dl 4dl 2 ) 1 ra
Waulafidiessiunen

Hg71 uHIAA waznann15eIlsTR AT gianeLiNes N1TAHNEInA Y STy LATEgRa
woien nannslszand HlSsn A gRanaiiie
Definition, concept and principle of philosophy of sufficiency economy. Livelihood according to

philosophy of sufficiency economy. Application of the principle philosophy of sufficiency economy.

3.97. 110 (013110)  [@IngnuIndseardin 3(3-0-6)
PSY 110 Psychology and Dadily Life

Woulafifiasdiunan  Gifl; dmsuwnianuanluldtynan
FeangniuTdndaraniu Tadedudnuaicaiuynna Taeduduiusnmsesndnyana aqy
SN

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

H.Af. 100 (050100) ﬂ’]‘i?"?fﬂ’]‘isl’]?ﬂi‘:l 3(3-0-6)
HUGE 100 Usage of the Thai Language
Saulofidasiiunan  (u8
ANMILACRNTINYZNT [ N181 s

A study of the usage of the Thai Language and practice in writing.
aa.Al. 114 (109114)  Aadeludinlszanin 3(3-0-6)

FAGE 114 Arts in Everyday Life



46

Seulafifasdunen  d
ﬂﬂi’%’u?ﬁmﬁ’uﬁﬂ’mmwmma UL UHIAA NTTUIUNTT LATANEOIZIANIZIBNIHARLY
s ABn1aAATziAangoinasn Seeunsminlduszgnd [Euss lemisanisinindimlarindu
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.

&.0H. 105 (154105)  gRasaumnaluinyszsniu 3(3-0-6)
GEO 105 Geo-information in Daily Life
Sowlafigawiiunen T

AINMNNYBINR AN THUNALATUNUINTBIgRET AR ATNER a1l s2a15u maluladigh
ansanwALaznisUszand imaluladigRansaume anunung sedlsznay sUuuunsAdneu
wazanninaiinassmaluladuned szuuszydumislandasaiadion niadiseeseiadannndie
N199INA N19d1999szEzInaAeannien uarsTIUEITEUMAYRAARS JonTenTTyTonIaIie
UszgndlEmalulafgRansaunmianisiinasidiusiigg

Definitions and roles of Geo- information in daily life. Geo- informatics technology and application
of Geo- informatics technology. Definitions, elements, operative patterns, and developments of map
technology, global positioning system (GPS), aerial photo survey and interpretation, remote sensing (RS),
and geographic information systems (GIS), are including integration of Geo- information technology

application for various analyses.

w.An. 100 (176100)  ngusauazlanasielysi 3(3-0-6)
LAGE 100 Law and Modern World
Joulafidiosiunen Tl

WHIRANINGUHTY F§ANTTHNNINGUENY AYAHIBTULNUIMINEIAN N REIETUFIANTENIN
sz ngrunsduilgmiviasiu uazngranafuavSyuey unumIesngnafssziuiasin sy
Fomdes uazumumaasngransTugalanddmi Anwidinsgiilgmnannnadifnuisiieg Weardy
ngnnnzuazlanaseing

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.

Ug.n9. 101 (702101)  A153 N dnlszandu 3(3-0-6)
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FINA 101 Finance for Daily Life
Sowlaiidiasinunans  Tifl

AaEL D aadiureen1aUanian1 s dulnEanUardniiu neaegusiuAmIenIsdn ned1999
FUAINVININNTEH NNTINUHNINITEU N19U3M5976 T 8978 UATA1TEMAY LUEN19909RnITTl
1981 N19eNEN N5 TR N19919uRKNNTRRAMSUImANIT0fIasEan n1TUsziunmmRe
MIIUNHANE uaznIawEsNAENE B INE AN

Basic knowledge of financial management for daily life. Wealth creation. Financial health evaluation.
Financial planning. Income, expenses and debt management. Financial institution services. Savings. Letting

the money work for you. Financial planning for life events. Risk insurance. Tax planning. Preparing for

happiness.
Us.n4. 103 (703103) nsilludusznaunisuazgsiadosdiu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business

dl Aﬂl 2 ) 1 (-1
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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.
Ug.nq9. 191 (703191) ﬂ"l‘iLéﬁN‘b’N@iﬁ@ 1(1-0-2)
MGMT 191 Business Site Visit

dl Aﬂl 2 1 ! s
Seulafifiasnunon (il
AR Een lenrsmguifuuinisgaisuarnsufifiase nsBeniannesAnsgifalnense
WATNIFINEIUHNANTTEEUFTRIUNANE

Linkage of business administration theories and practices. Direct learning from business

organization and students’ outcome presentation.

Aifl. 100 (751100) \isugAINnS WEAnLszanTu 3(3-0-6)
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ECON 100 Economics for Everyday Life
lﬂ' li' 2 ' ! s
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Basic economic concepts and application for everyday life concerning production, consumption,
markets, national income, public finance, money and banking, inflation and deflation, employment,

international trade and finance, and economic development and environment.

1 v
/N. 100 (851100) n1s¥aa1siiafin 3(3-0-6)
MC 100 Introduction to Communication
lﬂ' li' 3 1 1 [ P-1
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Concepts of communication. Communication process. Roles and functions of mass communication.

Alternative media. Information technology and its interface with society.

1.3 mju"?’a’ﬁwmmam%mzmﬁmmam%

Science and Mathematics

2.9%. 110 (201110)  AMIAAIEATUSHINTG 3(3-0-6)
SC 110 Integrated Mathematical Sciences
dl Aﬂl 2 1 ! s
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Computer science in everyday life, history of computing, internet, statistics in everyday life,
statistics for solving the problems in everyday life, probability for describing the phenomena, simulation,
examples of mathematical models, matrix operations and its applications, optimization, data representation,

artificial intelligence and machine learning, sorting and searching, statistics for decision making.
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3.9n. 111 (201111) Tanuisdnemans 3(3-0-6)
SC 111 The World of Science
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Introduction, Meaning and history of science, technology and innovation, Scientific method, Group
activities about science and technology in daily life, science and technology and country development,
economy, society, environment, culture, local communities, climate change, sustainable development, or

other topics depending on students’ interests, and class presentations.

1.4 ﬂ'éju’imﬂ'ﬁ@ﬂuﬁﬁ'}uﬁ@ﬂsiu

Activities Base Courses

3.9. 191 (201191) ﬂ”liL‘%i’:luEiBj’]uﬁ@ﬂiiN 2(0-6-0)
SC 191 Learning through Activities
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UATAIAN
Activities to promote skills/moral and ethical behaviors in addition to development of personality,
art and culture, local wisdom, environmental preservation as well as community-based economy by

students under supervision of advisors and/or joint supervision with the government or private organizations.

13.9N. 192 (201192) ﬂ’ﬂﬁlqmwﬁﬂ‘ﬁ’l 1(0-3-0)
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SC 192 Doi Suthep Study
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Studying Doi Suthep in 4 aspects : physical - geology, biology, ecosystems and biodiversity; social
and cultural - religion and anthropology; and conservation — conservation areq, forest restoration, eco-

tourism, and relationship between Doi Suthep and Chiang Mai University.

A.]. 121 (057121) ‘vgmuamﬁﬂ%’immzmi@@ﬂﬁﬁﬁamf—_l 1(1-0-2)
EDPE 121 Football for Life and Exercise
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The principles of exercise for health by playing Football. Warm up and cool down. Playing in each
position and in different styles. Rules of playing Football. Analysis of Football matches and participation in

competition at different levels. Benefits and etiquette for players and spectators.

f.|. 122 (057122) dngrnNeTAnuarn1saannIaInNe 1(1-0-2)
EDPE 122 Swimming for Life and Exercise

dl Aﬂl 2 ) 1 (-1
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The principles of exercise for health by Swimming. Warm up and cool down. Principles of breathing
and movement under water. Using body physically to swim in each style. Helping others from dangers in
swimming. Swimming for health and participation in competition at different levels. Benefits and etiquette

for players and spectators.

#.|. 123 (057123) NAAATUBRIABTIALAZNNSERNTNRINTY 1(1-0-2)
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EDPE 123 Volleyball for Life and Exercise
lﬂ' li' L 1 1 [ P-1
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The principles of exercise for health by playing Volleyball. Warm up and cool down. How to play
in each position and how to use parts of body to play Volleyball. Rules for playing and scoring in Volleyball.
Playing Volleyball in different styles. Analysis of Volleyball matches and participation in Volleyball

competition at different levels. Benefits and etiquette for players and spectators.

f.a. 125 (057125)  fianssuudinasnazivaZidaunasn1saaninasnig 1(1-0-2)
EDPE 125 Rhythmic Activities for Life and Exercise
lﬂ' li' 2 ' ! s
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The principles of exercise for health through Rhythmic Activity. Body movements in different styles.
Body movements with rhythm and music. Folk dances and social dances. Social manners and social dances

etiquette. Analysis of social dances types. Participating in and organizing social dance parties.

Ff.|. 126 (057126) ‘U’INLﬂGl‘l.l'E]@Lﬁﬂﬁaﬂuﬂzﬂ’ﬁ@ﬂﬂﬁ’]ﬁ\‘iﬂ’lﬁl 1(1-0-2)
EDPE 126 Basketball for Life and Exercise
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The principles of exercise for health by playing Basketball. Warm up and cool down. How to play

in different positions, safety and regulations. Playing Basketball in different styles. Analysis of Basketball
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matches and participation in Basketball competition at different levels. Benefits and etiquette for players

and spectators.

A.R. 127 (057127)  WUARNARINDAIALALNTI9ENAIRINTE 1(1-0-2)
EDPE 127 Badminton for Life and Exercise
lﬂ' li' 2. ' ! ra
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The principles of exercise for health by playing Badminton. Warm up and cool down. How to hold
the racquet and body movements to hit the shuttlecock. Rules and scoring in Badminton. Playing Badminton
in different styles. Analysis of Badminton matches and participation in Badminton competition at different

levels. Benefits and etiquette for players and spectators.

f.a. 128 (057128)  nRANaZInLAzN199anNIAINTY 1(1-0-2)
EDPE 128 Tennis for Life and Exercise
lﬂ' li' 2 1 1 a
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The principles of exercise for health by playing Tennis. Warm up and cool down. How to hold the
racquet and body movements to hit the tennis ball. Rules and scoring in Tennis. Playing Tennis in different
styles. Analysis of Tennis matches and participation in Tennis competition at different levels. Benefits and

etiquette for players and spectators.

A.8. 129 (057129) WA UATI N2 ALarn15aaNNIRINIY 1(1-0-2)
EDPE 129 Table Tennis for Life and Exercise
lﬂ' l:' 3 1 1 [ P-1
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The principles of exercise for health by playing Table Tennis. Warm up and cool down. How to
hold the racket and body movements to play Table Tennis. Rules and scoring in Table Tennis. Playing Table
Tennis in different styles. Analysis of Table Tennis matches and participation in Table Tennis competition at

different levels. Benefits and etiquette for players and spectators.

f.A. 130 (057130)  nasnINaZIALaLNISDENAIRINIY 1(1-0-2)
EDPE 130 Golf for Life and Exercise
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The principles of exercise for health by playing Golf. Warm up and cool down. How to hold Golf
club, stance and position in Golf. Rules and scoring in Golf. Playing Golf in different styles. Analysis of stance

and position and participate in Golf competition at different levels. Benefits and etiquette for players and

spectators.
2. WNIATTNURINY
Field of Specialization
2.%9. 101 (202101)  AIAINLINUGIN 1 3(3-0-6)
BIOL 101 Basic Biology 1
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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.
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2.%9. 102 (202102) %r;‘r‘mmﬁugqu 2 3(3-0-6)
BIOL 102 Basic Biology 2
Jeulafifimsinunew 2.29. 101 (202101) uag 2.279. 103 (202103)
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Ecosystem and conservation, classification of living organisms, animal physiology and plant

physiology.
2.%9. 103 (202103)  UfURNIsAIIVIEA 1 1(0-3-0)
BIOL 103 Biology Laboratory 1
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Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, evolution and

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

2.79. 104 (202104)  UfuRn15TINEN 2 1(0-3-0)
BIOL 104 Biology Laboratory 2
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Introduction, ecosystem and conservation, classification of microorganisms, plants and animals,
animal comparative anatomy ,gas exchange, circulatory system and excretion, nervous system and sense

organs, animal hormones, animal reproduction and early embryonic development, photosynthesis, transport

in plants, plant growth regulation and plant reproduction and propagation.

2.a%. 111 (203111) LAd 1 3(3-0-6)
CHEM 111 Chemistry 1
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Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and colloids, acid-

bases and chemical kinetics.

2.AN. 113 (203113) 1A 2 3(3-0-6)
CHEM 113 Chemistry 2
Seulafifiaeskiunon  2.au. 111 (203111)
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Gases, liquids and solids, representative elements and transition metals, coordination compounds,
equilibria of salt solubility and complex formation, nuclear chemistry, organic chemistry, biomolecules and

world of chemistry.

2.A4. 115 (203115)  UfiiAnsLAd 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
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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. 117 (203117)  Ufisnisiad 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2
Sowlafigawinunen  2.a8.115 (203115) wazawzidaunsan
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Qualitative analysis of some cations of group I, II, Ill and IV, qualitative analysis of cations
and anions in unknown salts, oxidation states of vanadium, coordination compounds, effects of temperature
on the solubility of salts, the solubility product of calcium sulfate, determination of the gas constant,

crystal structure, organic chemistry analysis, carbohydrates and proteins tests, the study of

saponification of fat and wastewater analysis.

2.AH. 226 (203226)  LANINARNANINSLRNANKWINENA1ATIANAN 3(3-0-6)
CHEM 226 Physical Chemistry for Non-Chemistry Students
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Chemical thermodynamics, phase equilibria, chemical kinetics, physical properties of

macromolecular solution, electrolytic conductivity, acid-base and ionic equilibria and electrochemistry.

2.A8. 229 (203229)  UfUANISIANAANG 1(0-3-0)
CHEM 229 Physical Chemistry Laboratory
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Basic techniques in physical chemistry: molecular mass determination (viscosity measurement,
freezing point depression measurement), rate constant and overall order of reaction, transference number
determination of ions (moving boundary method), conductance measurement, study of solid-liquid and

liquid-liquid phase diagrams, pH and potentiometric titration, equilibrium constant determination by
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distribution method, equilibrium constant determination in keto-enol tautomerism, heat of combustion

determination (Bomb calorimeter).

2.AN. 235 (203235)  LARALASIZA 3(3-0-6)
CHEM 235 Analytical Chemistry
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Classification of chemical analysis methods, sampling and sample preparation techniques, statistics
in analytical chemistry, volumetric analysis, gravimetric analysis, electroanalysis, separation techniques.
7.AN. 288 (203288)  UfUANISIANIATIEA 1(0-3-0)
CHEM 288 Analytical Chemistry Laboratory
Soulafigaswinunen 2.au. 117 (203117) warawziiaunsan 2.au.
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Laboratory practices in basic chemical analysis encompassing such as titrimetry with various end-

point detection systems, gravimetry and ion exchange chromatography.

2.A04. 111 (206111)  WARARK 1 3(3-0-6)
MATH 111 Calculus 1
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Derivatives and applications, integration and applications, and first-order differential equations and

some applications.

2.A%4. 112 (206112)  UWARARK 2 3(3-0-6)
MATH 112 Calculus 2
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Linear second-order differential equations, functions of several variables, multiple integrals and

infinite series.

AW 117 (207117)  UfiidEnsWENS 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
lﬂ' li' 2. ' ! ra
Sowlafifiasitunan (6l
nsrundrUfiRniafieatiunisEisnismeineteans ildndingu desznaudian 113
VANBIANT NNFUNAMERS gaanarans AaUWA anazudman sirwmans uasARndyatis
Laboratory course dealing with scientific methods in basic physics consisting of various experiments

in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern physics.

2.04. 187 (207187) WANA 1 3(3-0-6)
PHYS 187 Physics 1
Seulafigasimnon Td
MHAELAZANTIA NAFMARS NNTAN AU uanides 1esina gomwasmand TR aunaliin
AnTuHInAnuAraHWHINAN eumans uazRandeals
Dimension and measurement, mechanics, vibrations, waves and sound, fluid, thermodynamics,

electricity, electric field, magnetism and magnetic field, optics and modern physics.

2.89. 263 (208263) NOALLDIAW 3(3-0-6)
STAT 263 Elementary Statistics
Haulafidiassinunan Tua

nunaRAHIARg I iuadR audianin warnisuanuasarssiendn nsdszam

uwazmsnABUaNLRgIWIRiees InetHahR Z-test, t-test, (2-test uaz F-test nsUszandlnda
WAS NIFIATIEAAIHILSUTIN NITOANDEUREANRNANE

Review of basic statistical knowledge. Probability and probability distribution. Estimation and test
of hypothesis concerning parameters of populations by using Z-test, t-test, % 2 test and F-test. Application

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

2.AN. 203 (203203) LANBWNSE 1 3(3-0-6)
CHEM 203 Organic Chemistry 1
Haulafidiassinunian 2.ax8. 104 (203104) %sa 2.a8. 151 (203151) waa

7.aH. 113 (203113)
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umi  asUszneulalnsmduen weafaslas weanesed dwesuazBwenlssd weadlad
uazflan NsAASUBNBan uaranRks waznisuenuLaznIsAtAIziasBunaed
Introduction, hydrocarbon compounds, alkyl halides, alcohols, ethers and epoxides, aldehydes and

ketones, carboxylic acids and derivatives, isolation and analysis of organic compounds.

9.AH. 204 (203204)  AREWYES 2 3(3-0-6)
CHEM 204 Organic Chemistry 2
[oulafidiasinuian 2.au. 203 (203203)
ansUsznauwyileiii ansUsznauweanainulnsian ansdszneunednnfindames awe3le
il naneziily Aslulanse afiauaslussiu asUsznauuelsunin uazlffifenvesastsyneuusls
WHBIN
Polyfunctional compounds, aliphatic nitrogen compounds, aliphatic sulphur compounds,

stereochemistry, amino acids, carbohydrates, lipids and proteins, aromatic compounds, reactions of

aromatic compounds.

2.A. 207 (203207)  UfuRn1siANBuNSd 1 1(0-3-0)
CHEM 207 Organic Chemistry Laboratory 1
Soulafifiawiunon 2.axn. 108 (203108) Wia 2.an. 157 (203157) 1ia

2.AN. 117 (203117), anzidgisgwnianny 2.ax. 203 (203203)

'
a 4 o/ a o o/ o A

ﬂg‘jﬁ’ﬁﬂﬁﬁmmwmﬂummumﬁugmﬁmwmezmLﬁuﬂﬂ'w@I\a@iﬂﬁy’um@uﬂﬁﬁqﬂg‘jﬁﬁmﬂm
anaBuvad warlffisenvasansisznausiiey Afidlemasardastunazuaarussanfiauad
ﬁyuﬁm 7.AH. 203

The contents of this laboratory course consist of various fundamental techniques which are
necessary and important for carrying out organic reactions especially those which are associated with the

lecture course.

2.AN. 208 (203208)  Uf{UANISIANBUNTS 2 1(0-3-0)
CHEM 208 Organic Chemistry Laboratory 2
P e ' ' = 2
Seulafifiasitunown 2.a4. 207 (203207) uazasnziiaundan 2.ax. 204
(203204)
fovinazanedunad UffiBuneenBiniuracusanaged maaimdnimenszve lasunlnna
wwueedrd Tassnmnsnfluuunszane ansnaieridu nsalafuazUfiensnefifedy Uffsee

awedied  UfiBeneesanslsrneunalsun@in UffiBemuwinuuuueanes nsdaasziaien

MPa3 oL
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Organic solvents, oxidations of alcohols, essential oil extraction, column chromatography, paper
chromatography, polyfunctional compounds, fatty acids and saponification, esterification, reactions of

aromatic compounds, aldol condensation, synthesis of dyes and stereochemistry.

9.A%. 331 (203331)  mshwmssinnaaiifnansacila 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical Analysis
Seulafifiasiunion 2.an. 234 (203234) uas 2.ax. 238 (203238) %3a
2.AH. 236 (203236) WAL 7.AN. 239 (203239) 58 1.AN. 235 (203235) AT 2.AH. 288 (203288)
i) Arnnsauniol uaznslsrandeedtnameannsinlnwsieinsanslalown 38
\DauazBunaen waraeasBaiisifnfeatunsinssimisiasan e
Theories, instrumentation and applications of ultraviolet, visible and infrared spectrophotometric

methods and details of some chromatographic analyses.

2.A8. 337 (203337)  UfiiRnisnisdianzsinnaaiidaginiasiie 1(0-3-0)
CHEM 337 Instrumental Methods of Chemical Analysis Laboratory
Seaulaiigasimnon swzdaundan 2.au. 331 (203331)

UAtRNARasinaadfaaedasiiariasineg dn wdesdenwailninsalngd vlasan
ns i masilewd maviniamifwelunisinssinmaaiifaardediedngas

This course deals with laboratory session of various instrumental methods of analysis; for example,
spectroscopic and chromatographic instruments, radiometric equipments. In addition, special problem,
relevant to instrumental method of analysis, will also be carried out.

2.29. 303 (211303)  FEN19AAH 3(1-6-2)
BCT 303 Biochemical Methods

Seulafidiawinunen a.ax. 331 (203331), 2.a8. 337 (203337), 2.29.
311 (211311) uae 2.949. 317 (211317)

A19ATRBsALUTENEUNIUATIBIRgAY  N1TUSLANINLATNISE R ARNYBNIRgAL 11T
wnziAsNgaurETuaTad naiusmauaznafusnEead naiiFeadusn nausnuaznsuiy
UBsnnyinAsEidvrasast lana nsdneianstalians ansiins uay UfiRniafifieades

Proximate chemical analysis of raw materials, pre-treatment and digestion of raw materials,
culture of microorganisms and cells, cells counting and storage of cells, cell disruption, separation and

amplification/concentration of biomolecules, analysis of biomolecules, patent and related experiments.

2.299. 311 (211311) Fad 1 3(3-0-6)
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BCT 311 Biochemistry 1
P P ' ' =
Waulafifianinnan 2.a4. 113 (203113) 1192 2.AH. 206 (203206)
umifgaiudaad waduazrfinreagad e luszuudanin wiseflelunisiiaed
aslulansn nanfiandan namaszd luuazlusiin wulnd Taenleduaransndseugs afin uaz
AANTIATUTININ
Introduction to biochemistry, cells and types of cells, buffering in biological system, tools in
biochemistry, carbohydrates, nucleic acids, amino acids and proteins, enzymes, coenzymes and high

energy compounds, lipids and biological oxidation.

2.9, 312 (211312)  FuaH 2 3(3-0-6)
BCT 312 Biochemistry 2
Waulafifaniunel 2.9, 311 (211311)
dy 1 =1 a dl a
ﬂ‘i;‘i‘i_lfluﬂ"l‘iuﬂﬂﬂ'}m\‘]LN(?“I"IU’EI@%N LL@Zﬂ’]‘iL‘]JN?JMLL‘]J@Q?Iﬂ@ﬂ"l‘i@’]‘iﬂ"l‘isﬁu‘izu‘i_l‘l’ﬂ\‘lL@‘I‘LA@’]‘W‘I‘i T@I?_I
U =1 a any = a Aa a
%Luummmum%mmmﬁufmmm [Atlm T‘U‘i(ﬂu LRCNTAUIANDN mm@um‘amuqmumum%m
=1 v 1 p=\
‘i"JN‘ENﬂ"J"INE‘l’]’]\‘liﬂ‘b’u’mq‘ﬁuu\‘mﬂ\‘l%qLﬂN
General introduction to metabolism, changes of foodstuffs in the alimentary tract. Metabolisms of

carbohydrates, lipids, proteins and nucleic acids. Control of metabolism. Introduction to biochemical aspects

of nutrition.
Q.. 317 (211317)  Ufisnrsdauad 1 1(0-3-0)
BCT 317 Biochemistry Laboratory 1

Waulfifiassiunes avzidaundandy 2.29. 311 (211311)
anaazanatinines aslulanes aRa nanaziluiazldstiu wulmni nanfiapdan

Buffer solution, carbohydrates, lipids, amino acids and proteins, enzymes and nucleic acids.

Q.. 318 (211318)  UfiiAnsdad 2 1(0-3-0)
BCT 318 Biochemistry Laboratory 2
Sowlafigawinunan 2.am. 317 (211317) wazawzidaundanty 2.2m.
312 (211312)
FanAseaEad MausnuazmanBiodnalawudesin Sunedug nstudenavinem

ga9eul waRawsdi lasnnnnafuanideulanan Sidnlnanasas
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Bioenergetics of cells, isolation and quantification of liver glycogen, invertase, inhibition of enzyme

activity, gel filtration, ion exchange chromatography, electrophoresis.

a9, 341 (211341)  esesilavneduiaaiivalulad 2(1-3-2)
BCT 341 Instrumentation for Biochemical Technology
Soulfigawinunen (JwindnuBrnend? 2 whesmuaufineay
ABINTAIUN
waesdadniuniamnidaqauad wrdesdadwivinBufauasiidsssirenids gunsol
uazasAfiFunIafanes auUnsoliedn gunanidmisuauAs WwansfladmiLdnanan ua
UtRnsfiintia
Equipment for culturing microorganisms, equipment for sterilization of gases and culture medium,
antifoaming devices and chemical agents, auxiliary equipment, equipment for control systems, equipment

for product recovery and related experiments.

.M. 342 (211342)  gunseigeaamnssudaafinalulad 3(3-0-6)
BCT 342 Industrial Equipments in Biochemical Technology
Fowlafidiasinunon SnAnunshdi 3

wanwinaduan dasnnazneullsi Tasunlnnafigaamnasy wdesnsns 1AapInas
NHILTN  LAEDIATTR ﬁzuuiﬂﬂmfi’gmﬂ PEABIANNAN  LARETImE  LARBITiuen FTUUAILAN
N9YUINNTT RINTEUIUNIT Larn1TtnTnagiRe

Cells breakage equipment, protein precipitation equipment, industrial chromatography, filtration
equipment, membrane filtration equipment, extraction equipment, aqueous two phase extraction system,

crystallizer, evaporator, centrifuge, process control system, process flow diagram and waste treatment.

a/

2%91..398 (211398) sevleuiTIqY 2(1-2-3)

BCT 398 Research Methodology
Raulafifiasniiunan TnANEIRIR 3 waz iGsu AN

FINATAIY

A Ay EDINsTAdEnEuafiuaciunimalulad nanufiRuarngmang
AMTUNITINY AATITNLAZATIUTLTTNUDINNATUARA NTLUINNITIBIIDIY
Importance of doing research in biochemistry and biochemical

technology, practices and laws for researches, ethics and principle morals of a
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good researcher, and procedure of research method.

2.2 399 (211399)  msHnemiulssnugasmnssy 1(0-6-0)
BCT 399 Industrial Training
Foulaftdinsnnunen Snnusuii 3

Anembilasmgaamnasibitioandt 8 dlasf linnanisfnenggieu fedauazaiunulng
AnuznIsNnsBuaiuazdaniimalulad sindnmdasdssnaemaiuanysel msiiazuiuuuusg
waa (i

Practical training in industry during the summer vacation as arranged and supervised by the
Biotechnology committees. Under an unusual circumstance, a special problem may be assigned in place of

the training. A written report is required. Grading will be given on satisfactory or unsatisfactory basis.

2.2, 413 (211413)  n1SuAaseanaaddivuasvialuladuasiiy 3(3-0-6)
BCT 413 Gene Expression and Gene Technology
Soulafifiawiunon 2.29. 312 (211312) waz 2.29. 318 (211318); %sa

2.299. 315 (211315) wag 3.249. 319 (211319)

nunaulaseasraaaiiaednsailaondan laseas1suaznsanideesnaasiuuaslaglalasy
MsuaAvaeNIBIdu NNsAIUANTBINIsLAAsasnasn Aiueauenlaslaleon anRnnfivasnis
waneaanIedu nsTntnina: nssinsedulusssnnf Wugdmanssn Aranssnlusfiu uazdaese
ANERIS

Review of the chemical structures of nucleic acids, structure and organization of genes and
chromosomes, gene expression, regulation of gene expression, non-chromosomal DNA, abnormality of
gene expression, gene rearrangements: natural recombination, genetic engineering, protein engineering

and bioethics.

2.2, 440 (211440)  AlwladaRa 3(3-0-6)
BCT 440 Lipid Technology

Raulafidiasiiunan 2.9m. 312 (211312) Wia 2.991. 315 (211315)

NUNIARLALEIAR NTusn N19AAT199E LAZNITANIATIAE1Y NS REWLAENNTASLATIZA

Ao o

AfefidAgasngsn Nsulsgl ez msUszgng wnlinluswnansasmalulad

YRIRNA
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Review of chemistry and biochemistry, separation, analysis and structural elucidation, conversion

and synthesis of industrially important lipids, processing of fats and oils, applications, future trends in lipid

technology.
Q.. 442 (211442)  wialuladau (o 4(3-3-6)
BCT 442 Enzyme Technology

Seulafifiasiunan 2.am. 312 (211312) uaz 2.291. 318 (211318)
nunauaadzeaenlnd ABwdsaenlsd ASedaeulmiazivad AnUaeaseluniine
fiuenlesl saunarmanioaveulaidassuasionlainds sauazaaunarmanioasialfjizenenlss
wfin anid waznsieulmiiuaeamnssy  wulmlowned  wulnildviaraedwidd  uas
UtRnsfeades
Reviews of the biochemistry of enzymes, methods of enzyme preparation, methods of the
immobilization of enzymes and cells, safety in working with enzymes, kinetics of free and immobilized

enzymes, types and kinetics of enzyme reactor, types, properties and application of enzymes in industry,

enzyme sensor, enzyme in organic solvent and related experiments.

2.UN. 443 (211443) *?mﬂﬁﬂmmiwﬂ'ﬂ?uszﬁuqmmwﬂssu 3(3-0-6)
BCT 443 Biochemistry of Industrial Fermentation

Seulafifiasiunan 2.99. 201 (215201); %38 2.9%. 205 (215205) Uae
7.9%. 206 (2152006); WAz 3.24%N. 312 (211312) WAL 23.49N. 318 (211318)

Ui nauiiugssmanin - Faefusznszuaunnanananstuniilugesmngaalnanns
winuuBeandiaw  Faefluarnsruannisndnanstueiiugaamnssnlnenisndnuuoiesngian
M99AN19989LEY NIABHINTT LRI ST AUATMNTTH

Introduction, basic theory of fermentation, biochemistry and industrial manufacturing of biochemical
compounds by anaerobic fermentatation, biochemistry and industrial manufacturing of biochemical

compounds by aerobic fermentation, management of waste and development of industrial fermentation.

0.2, 448 (211448)  wialuladaSlulaasn 3(3-0-6)
BCT 448 Carbohydrate Technology
Hoaulafidiassinunan 2.9, 311 (211311) uaz 2.99. 317 (211317); waa

2.9, 315 (211315) uae 2.949. 319 (211319)
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wilnlresrslulawsn  welazesmsleasdandlulowen  Taseadouasaniifzes
aslulmnsniifipnuddnlugomndesd  walladmandn  nadazgnd anwnnsoiifagiiuue:
winlsinuemnaadsatumalilatoesnslulansn

General chemistry of carbohydrate, techniques for carbohydrate analysis, structures and properties
of commercially important carbohydrates, production technology, applications and present status and future

trends in carbohydrate technology.

Q.9N. 449 (211449)  wnalnladlilsfs 3(3-0-6)
BCT 449 Protein Technology
Saulafifasimunon 2.am. 311 (211311) waz 2.29. 317 (211317); Wi

2.249. 315 (211315) wae 2.949. 319 (211319)

nBanzamde nsstunndsznn uazdresnanwdafsndny nmadaaseindsgaeda
wuazAtienld n1ssuundszinnlusfin nssnanslaseadteraslUsfiudasaaufiames nnsinun
Tassadnsasldafiu madmazilafuiadenmnmuazinnn nafneilusindasuuamsllsils
fAind Arnsanlusfunaznsdidnen waluladnsundnlusfin nsafnuazuenudens ldsfumdsnis
wantuszAugaEmngas Tusiuilinisnisuwmsd Tulaumiges uazniansaadudeauenivad Tussin
Bowdlrduazgaamngsn wazuwa inesanalulaglstiulueunn

Peptide nomenclature, classification and examples of important peptide, peptide synthesis with
chemical and enzymatic methods, protein classification, computer modeling of protein structure, study of
protein structure, protein analysis: qualitative and quantitative, study of protein with proteomic approach,
protein engineering and case studies, protein production technology, industrial scale protein downstream
processing, proteins used in medical applications, biosensor and antibody assay, proteins with commercial

and industrial values and future trends for protein technology.

9.2, 497 (211497)  awfiadnumsiaaiuazdaafivalulad 6 MiaEfin
BCT 497 Cooperative Education in Biochemistry and Biochemical Technology
Rewloiidasinudan dnfnunddd 4 uasswaafinzeuzes
AAAN
sinAnundesiugifviifendasidaeduasduntinaluladlusnnsznounisitians
soufle iuszazioan 1 manisfneuazfifemlifasnd: 36 Falnasiadinniognssioiias finnei
31897 MaEnBuazn1sasTlszifiunantsufifem InednAneufifemesienminaunia
MNEATLIANALAYENFAHNNUT RS LN B LA IN a9 N aUNI TR L ADNG1TT9NNNNEAT AN FS

p=% a [ 1 = (BN}
Tagfinnguszifunaidunnuiae Hnaw
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Students are required to work in Biochemistry and Biochemical Technology related in an
organization for one semester and work at least 36 hours per week continuously. A proper written report,
presentation and evaluation of working are required. Students work like employees under supervision of in
charge trainer at the organization and instructor(s) of the university. Grading will be given on satisfactory

or unsatisfactory basis.

2.2, 498 (211498)  FunwrduaRuazduafivalulad 1(1-0-2)
BCT 498 Seminar in Biochemistry and Biochemical Technology
Fowlafidiasinunon SnAnunshdi 4
Ausmedmguefiuazduafinalulagluemnddolngg TG N DT T RN
wnAnEes favavaneeuaiuanysol nsdanauuuunwEe drw
A Biochemistry and Biochemical Technology seminar on the current research topics or presentation
of the student's special project work. A written report is required. Grading will be given on satisfactory or

unsatisfactory basis.

2.2, 499 (211499)  gyvRiAunnsdiaaiuazduaiivalulad 3(0-9-0)
BCT 499 Special Problems in Biochemistry and Biochemical Technology

P Py ' ' % a4y 2 o o
L\?@%Tﬂﬂﬁ@\?ﬂ']uﬂ’ﬂu Hﬂﬁﬂ‘l&l"l'ﬂ‘y] 4 LLﬂgYﬂiUﬂny']ﬁ@']ﬂﬂ']@'liﬂ

eXp

ATLUANNTTINE

AnsnE AT LazRRLIsiBuaduazduaiina lulad HNANEFDIFITIENIHIT R
anysaluariunsaeUUINa19INAnENTINg N3iiazuunEe (ramu

Research and development of biochemical and biotechnological problems. A proper written report

and oral examination are required. Grading will be given on satisfactory or unsatisfactory basis.

2.9%. 205 (215205)  9AAIINY" 3(3-0-6)
MICB 205 Microbiology
Jewlaiidiasiiunan 2.99. 112 (202112)
Bmaneaadainen  lnmnnisuazniamnzidseiwdd  naedogdulanesqaunad

=9

qawEdnsueslanuarguadlon AEMAINVATEUAZNNTIATIUNNLLATIEY NUWNLDATHIDIqAWYEY
Wngrnansuazmaluladidanmansqdunad hisuazgRdumvangn 9dwaduaznsnelsn 9aB9anen
Aoundon 9ATINYIRANWMNTIHURLBINNT

Methods in microbiology, nutrition and cultivation of microorganisms, microbial growth, prokaryotic

and eukaryotic microorganisms, bacterial diversity and classification, microbial metabolism, microbial
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genetics and biotechnology, viruses and immunology, microorganisms and diseases, environmental

microbiology and industrial and food microbiology.

2.9%. 206 (215206)  UfHiiRn15IaAINGA 1(0-3-0)
MICB 206 Microbiology Laboratory

Seulafifiasmunon 2.99. 112 (202112) wasawmzibaundaniy 2.97.
205 (215205)

N19815999AUNTE MapuANgAuYAd  mamsdsgAwAd  TassednsasuuniiGs
asdeydulauaslnmnnig mamnzdesuuaitEe s mBesndin ANHULNIIIIYVBILUATIGS
Tnewmadsade  wuwueduesuuafidy  dWla Ti¥auaznfindvanen 9adeinensesin 9a
BANNIBIAN RBIINYNIBIBINTA FRTIINLANINNTIN

Survey of microorganisms, control of microorganisms, cultivation of microorganisms, bacterial
structures, growth and nutrition, cultivation of bacteria in anaerobic condition, cultural characteristics of

bacteria, bacterial metabolism, fungi, virus and immunology, microbiology of water, microbiology of soil,

microbiology of air and industrial microbiology.

fL.aN. 422 (064422)  ANSABNITINEIFARS 3(2-3-4)
EDSC 422 Science Communication
dl 4dl 2 ) 1 s
Naulafifiasitunan (il
msl¥detszmeneg  Ufenssmdneneans  NewWeunsTRasRAENmaRs  uas
Ruwnden Weasresmmdinlszesguauarmsuftlgmitifeaiianenmand welkladuaz@awnndes
Using various kinds of media in science activities. Disseminating science and environmental news to
the community to promote understanding in the community and solving problems of science, technology and

environment.
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f1.9N. 423 (064423) ga‘ii‘]sysyqﬁm?iu‘fm%ﬁwmmm% 3(2-3-4)
EDSC 423 Local Wisdom Related to Science
Raulafidiassiiunan Yy

o a A v a o A ad v A R o o g o
madafianssifaanugRtlyavissiuuazmalulaintinunamilefeduinsiundnns
WRTAINNENINYIANERS

Organizing activities about northern local wisdom and technology related to scientific principles and

knowledge.
2.%9. 305 (202305)  &AwEH 3(2-3-4)
BIOL 305 Biometry

Seulafifiasiunan  2.22.102 (202102) Wi 2.27.112 (202112)
ATHINANN19N N EE RN IHATUATYYI19TANE A1F9T9UNE NITNARES NTUUARNALAY
MMIUSHAUNANITVIARDY MIVATBUFNNFFIN N19MIATENTaTW [Adauas uazn1sinszianGand
The application of statistical principles in solving problems in biology, the planning of experiments,

the interpretation and evaluation of results, the testing of hypotheses, regression, chi-squared, and analysis

of variance.
2.%9. 321 (202321)  FIINLIVBIYRN 3(2-3-4)
BIOL 321 Cell Biology

Soulafifawinunan  2.22.102 (202102) #ia 2.27.112 (202112)
wansflouazmaliansdaingiuasead  dalsznavszdulienarasead  ewlmiue:
WA TATIEE IRt B NI THUAZ AN ST NBLYBIERE SaNTNSRDNTRALATIWETLSFN
mandauiivaslaslilmdunisuiaesd nesruauaenrad ussduliena nalAsuLasuaznig
WATDILEAN
Tools and techniques in cell biology, molecular components of cell, enzyme and energy, structure
and function of membranes and cell components including protein sorting and transport, chromosome

movement during cell division, molecular control of a cell cycle, cell differentiation and aging.

2.%9. 401 (202401)  F9Ine159a 3(2-3-4)
BIOL 401 Radiation Biology

Raulafifiassiiunan  2.2.112 (202112); 2.AN.204 (203204) visa
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7.AN.206 (203206) way 2.WH.187 (207187)

aRd A et A Ruariid  narasSidsialasesieasiutaluana radideide
WAYIWNNIEY NITUAITHLAYANLADATEAINTIR

Important properties of radioactivity and radiation, radiation effects on biomolecular structures,

cells, tissues and whole body, radiation protection and safety.

q.A¥. 352 (203352)  AwUaaaselusiaslfifinnsiad 2(2-0-4)
CHEM 352 Safety in the Chemistry Laboratory
Soulafifiaamiunon  a.an. 111 (203111) wag 2.A8. 115 (203115); %Waa
ATHAHIARTBUDBINARYT
WaIBIAANNEMIAT  nsRuAdLarn1sguenansiniudeyaninnlaenitresans
(Briessies) ngaElasadudamstesfinised nsdansansafiagnalasady  nnsviin
dunauazniaiaesaefiiiiusunsmeetisaondi MIMANIRENAA AL AL Tu
HesUfifinisied uaznisneulinndusenifme ufesfifinsuad
Chemical literature sources, searching and understanding material safety data sheet (MSDS),
safety rules for the chemistry laboratory, safe handling of chemical substances, neutralization and safe
destruction of chemical hazardous substances, avoidance of other risks in the chemistry laboratory, and

emergency response to accidents within the chemical laboratory.

2.Aa8. 301 (209301) Lﬂﬁﬂizﬂ’)uﬂ’]iq@ﬂ’]ﬁﬂi‘iﬂ 3(3-0-
6)
IC 301 Industrial Process Chemistry

Seulafifiasniunon 2.a4. 104 (203104) waz 2.AN. 108 (203108); Wae
2.Aad. 113 (203113) waz 3.aH. 117 (203117)
nsvuannsuanmsiite ¥ inlssmuaznmstnTasnmsinde  nsruaunnsHARNIABINAS
uaznanaiwdd woaalal Tnduneanled ayuazansdonen o wimna Bwnd @onszanbuaz
Azl snsiuarini duiionsualng ueanesed waznszuannslugasmnaaNeIg
Water treatment for utilising in plants and wastewater treatment, manufacturing processes of
organic and inorganic acids, alkaline, sodium chloride, soap and detergent, fertiliser, sugar, cement, pulp

and paper, pigment and paint, edible oil, alcohol and processes in food industries.

3.249. 411 (211411) Q@%W@ﬁ’lﬂﬁl%ﬂ@\‘iL'E]%T’ifﬁLLﬂzﬂ’ﬁﬂ’J‘UﬁqINLNLW]‘IJ’H’?]%N 3(3-0-6)
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BCT 411 Enzyme Kinetics and Metabolic Control
Seulafifiasiunian 2.an. 220 (203220), 2.2m. 312 (211312) uae
2. 2940. 318 (211318)
WANNITUAZABNNSANENTaUN AR anTaLew (s NAINNTATUANNITYINIWUAZNS
Fapgziianlsl 70 aie 89T UINTATUAN NIATLANNLLEATY
The principles and methods of study of enzyme kinetics, the regulatory mechanisms of enzyme

activity and synthesis, including examples of regulatory systems are metabolic control.

2.99. 412 (211412) FINRIK 3(3-0-6)
BCT 412 Bioenergetics
Seulafifiasiunian 2.ax. 222 (203222) %38 2.AN. 226 (203226); UK
2.2%. 312 (211312) %58 2.940. 315 (211315)
WHAARBIRIMNAANERS (WSTULEIN W 37nIB9anTUssnBUNaNINge  nszuaunsanslen
WANIY UAXNITAFIDAN LABINANIHYBINTEUIUNTTNI WEINIWLNDEN
Thermodynamics aspects of biological systems, types of high energy compounds, energy transfer

process and ATP generation, bioenergetics of some biological processes.

Q.. 441 (211441)  wialuladiniensin 4(3-3-6)
BCT 441 Fermentation Technology

Seulafifiasiunon 2.9, 201 (215201), %3a 2.9%. 205 (215205) WAz
2.9%. 206 (215206); WAL 3.249N. 312 (211312) WAL 3.749N. 318 (211318)

qawAdfifendinsiunazuounianiin UEnnoduiusuuAtenganm ssunamansaenis
niin wdasfnsof@anm uaztangnnasinisuasuaruneRuEd nMseenLLULALNNTATLANLAZE
Ufnaoidanm  nafinandeiilFannnianin  weliansUfiiRemiedugauraduasnnsfesem
Tsssmfiifiendastuniansn

Microorganisms in fermentation processes, stoichiometry of biological reactions, fermentation
kinetics, bioreactors and transport phenomena in microbial systems. Design and control of bioreactors.
Recovery of fermentation products. Microbial manipulation techniques and visiting to the fermentation
industries.

2.9, 444 (211444)  FuadzasIneRANGY 3(3-0-6)

BCT 444 Biochemistry of Immunology



71

Seulafifiasiunan 2.am. 312 (211312) uss 2.9m. 318 (211318); %I
2.299. 315 (211315) wag 3.249. 319 (211319)

i Aulnlet wadduduia uazwmaluladzessad lassadauasnisiineesueniuefnig
FITNER LOURLIUTTINTRURLAIATIZN TUATAIEITENTINUBURALALAZUANALIN ADNNALNWYILAY
aazgiilaiu mellansdayluefl merssiuaufiauuudnsginuutfgrinisdaed wamn
flaqiulunsliimaneneduybueiifeudiiogninidand

Introduction, lymphocytes, stem cells and cell technology, antibody structure and natural formation,
natural and synthetic antigens, antibody-antigen interaction, complement and hypersensitivity,
immunochemical techniques, analysis of different types of antigens presented in biochemical problems and

recent approaches in using immunochemical techniques to solve biochemical problems.

2.9, 445 (211445)  Fnaflaaenfusauara1san 3(3-0-6)
BCT 445 Biochemistry of Flavour and Aroma

Seulafifiaektunon 2.9, 311 (211311) was 2.291. 317 (211317); wWia
12.249. 315 (211315) uae 2.249. 319 (211319)

FAll IARIBINANIAUAZANTNENIZIAY N1TIATIZANAUIAURTANTUBNTZME MSAANAWT
UAZENTADNIANE  NTHAANAUITAUALEISVBNIING 615 HNANIAINETMNSUAZLIASEIAN  Uaziindie
flaqiufsaiuasiinaussuazansmon

Biochemistry, chemistry of flavor and aroma, analysis of flavor and aroma, formation of flavor and

aroma, production of flavor and aroma, food and beverage flavorings and current topics on flavor and

aroma.
0.2, 446 (211446)  FARABIISANIHLNILDRTH 3(3-0-6)
BCT 446 Biochemistry of Metabolic Disorders

Seulafifiaeskitunon a.am. 312 (211312) was 2.29. 318 (211318); Waa
2.9, 315 (211315) wag 3.949. 319 (211319)

WAAT IBIAHARUNRININIMUBREN  AaNRAUNAEVmuLDAGNnsandlu laaen
ANRAUNAN UL RTHesnTnesfiluazlUsfiy AeERAUNRNNwuUe ATHeeA w5
ANHRAUNBVH UL AT NYBIENTDTWVAS NSEANEN: AINRAUNAVHUNLD AN as

General concepts of metabolic disorders, disorders of carbohydrate metabolism, disorders of amino
acid and protein metabolism, disorders of lipoprotein metabolism, abnormalities of inorganic metabolism,

case study: frequently found metabolic disorders.
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2.2, 495 (211495)  dadiaRanassivaiznindaafiuaziuafivialulad 2(2-0-4)
BCT 495 Selected Topics in Biochemistry and Biochemical Technology
Seulafifiawiunon .29 311 (211311)
sintiaTnalq Mrinaulannsdanfiuazdandnabilad

Topics of current interest in biochemistry and biochemical technology.

a.am. 702 (211702)  waulmiEneuszianlninalulad 3(3-0-6)
BCT 702 Enzymology and Enzyme Technology
Saulafifasiunion 2.au. 226 (203226) uaz 2.291. 312 (211312) Wi

mnm’mtﬁu’a’@u’améa@u

Anvaeyaefsaenlnd wansauaans nalnnisiss nasnAmenlsdlusyiugnamngss
gwaivg) nanAmeulsidaaszd siugimnssuiueull  nsienlniinEuselemiuayans
Usaadeiieaiuoulzdmalulad

Chemical characteristics of enzymes, kinetic principles, catalytic mechanisms, large scale industrial
techniques of enzyme production, production of synthetic enzymes, genetic engineering in relation to

enzymes, application of enzymes and safety in enzyme technology.

Q.. 707 (211707)  weawdnadiuaznslseynd 3(3-0-6)
BCT 707 Plant Biochemistry and Applications

Seulafifiawiunon 2.29. 312 (211312) WAT ATNAHLANTBUADI
Haaw

Faafansnamalawazdomsnsduas  nsruaunswAUaRaNLazNainnsAIUANTIaTAty i
flo mofluvunesiie Taun ondu Tolalalin Auweisadu nalmmisdauaflaasfednmdafiuifen Wi
AAINTINIDINY

Biochemistry of respiration and photosynthesis, essential features of plant metabolism and control
mechanisms, plant hormone; auxins, cutokinins, gibberellins, biochemical mechanism of post-harvest plants

and genetic engineering of plants.

2.2, 708 (211708)  laruinisidedauad 3(3-0-6)
BCT 708 Biochemical Aspects of Nutrition
Lé@%?ﬂﬁﬁ@adﬁuﬁ@u 2.2%. 312 (211312) %52 ATNAITNLARADL 2D

HNDY
U
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unsinlnaniadsdundl uumensdaluianaaendnmeasnesiefiian WanueAsNLATAN
AaUnAnIeEuasl narummusdanlneEesluy wazdvewanisiuafiiasannenneii i
Gdanging adlulanen aalimdsBeazanarinty waz Aldlusiu Totu was wssnlazanadios

Introduction to the role of biomolecules during life cycle. General and current description on
metabolism and biochemical disorder, hormonal control path. The benefit and biochemical effects of

parenteral nutrition for patients.

Q.. 843 (211843)  szifiauifrasfiduasunas 3(3-0-6)
BCT 843 Recombinant DNA Methodology
P A [ 1 < [~%
L\?'E]%Y’ZW]WE]\?N’I%TI’E]% 2.97. 413 (211413) A58 AINAIINLNHUADUADY
WD
U
o ad = a & = v A ¢ v v § A &
NANNITUATATNTINNT BN UB A Na FHINNTARPLAD NI AR LFNTINTUTIRALD WL
TaBn nsiwsnziuaznisnianuazianizeasiifuemanas nsUszandiiunisdansnzianstn
Tuana Taywmnedanan nsunnd msnuns uazaeamngss annilaginuazuw iinlueuanues
waluladensdifuaananas
Principles and methods in preparation of recombinant DNA including the screening of host cells
containing accepted hybrid DNA. The analysis and characterization of recombinant DNA. Applications in
synthesis of biomolecules, biological problems, medicinal area, agriculture and industry. Present status and

future trends in recombinant DNA technology.

2.2, 848 (211848)  wialulafinaasuazalsun 3(3-0-6)
BCT 848 Flavour and Aroma Technology
P Ao ' 1 Gl [~%
Nanlafifiasinunen 2.am. 312 (211312) #3a AMNAHNLANTEU2EI
AADU
U
Uszdfuaridamnnis numawaiaasmanesuazelsnt nMsiaszineamn nesanalns
uwazalsnn nsfimmanesuazalsnnengdwEd dounaneaavansiuazelsnn d5maesanviall
NTTUIUNITHAR LATNITRENFTIANALIDT
History and evolution, reviews on chemistry of flavor and aroma, qualitative analysis of flavor and

aroma, microbial formation of flavor and aroma, flavor and aroma ingredient, general methods of

preparation, manufacturing process and flavor creation.

a.29. 889 (211889)  vdimiRanassnisinaiiuazdaafivnalulad 3(3-0-6)

BCT 889 Selected Topics in Biochemistry and Biochemical Technology
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= 2 ' ' & 2
Saulafidasimnen auanufivzauzssaen
msfneuuudinbianizEesresrnd rinamaluladzonn

Intensive study of present selected areas of specialization within the field of biotechnology.

2.9%. 300 (215300)  nindauneilygyiuasuinnssunieqadiinen 2(2-0-4)
MICB 300 Intellectual Property and Microbiology Innovations
Neulpfifiassiunan  2.29. 111 (202111) uaz 2.202. 108 (202108)

dl v o/ o o/ U ! dl

Mnuargluuuesn1sfnATamandaunieiiogn ARNY Y IALVRANAITENIN UL AT
dl o o ¢ v Aa o dl o a = a o
Wenfunswgaunstloyon ﬁ’]‘wﬂmﬂ“Zﬂﬁ‘l’lﬁ‘l_lm‘imﬁlfm‘i_l@g@%ﬂlfmﬁlﬂLL@%LWﬂT‘l&T@Y—J%Qﬂ’]W ANDUATUDS
WIRNTIUNNFRTIINET N99AINEURTIRUEE N199AFNBUIRTUIANTTNNNYATIINYIURLITLTTIN
FUuLUNTANATEMING ATy B AUNIANTTNNN9AEIINYT BURTYYIAMNARINNAILNIG
BININ AFANATBIANININNINULTLND ANLAIMNITININUALNITALRANWEININ

History and forms of intellectual property protection (IPP), international conventions and national
law in intellectual property, patent database on microbiology and biotechnology, patents in microbiological
innovations, patenting microbes, patenting of microbiological innovations and ethics, other forms of IPP for
innovations in microbiology, convention of biological diversity, protection of traditional knowledge,

bioprospecting and biopiracy.

2.9%. 411 (215411) Fdnenvaia 3(2-3-4)
MICB 411 Biology of Mushrooms
P P ' ' =
Waulafifainiunan 1.9%. 200 (215200) 98 1.99. 201 (215201)
MSANEINANNIEINNIDIRA THUST DGV BYNTHABTN §399M87 WigNTan InawInig
o e o o a Aa oA 3 [ o o a dy
N1TERINHURLANNATAYNWLIATHINY UHUANITNIAFUINIILTREIIUNTeUIEH
The study of biological principles of mushrooms concerning morphology, taxonomy, physiology,
genetics, nutrition, conservation and economic importance. Field trip is essential.
¥
afl.a. 323 (255323) ﬂﬁ‘sﬂszﬂuqmnﬁmﬁmﬁu 3(3-0-6)
IE 323 Introduction to Quality Assurance
dl Aﬂl 2 ) 4 s
Naulafidassiiunan (N5
ATNANLUDIATUNIN wzﬁ’ﬂm‘iﬁugmﬂmm‘imu%@mmw ‘iz‘l_l‘l_lﬂ"l‘iﬂ‘ixﬁ/u@mmwum
megnnisnisUsziugmnindesdiu  sruuaNE@et  sruusiasgeamnniaesle  wazsyuu
N
ATNINE U] NEIATY
Quality definition. Principles of quality control. Quality assurance system and concepts. Reliability
system. Principle of ISO standard and other important quality systems.

n.Ug. 210 (361210)  UgAAIERSUARLMSIANTITNSNENNTESTNTRLTBIGN 2(2-0-4)
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SOIL 210 Introduction to Soil Science and Natural Resources Management
Jeulaiidassimuniawn: 2.ax. 111 (203111) uaz 2.Ax. 115 (203115)
NANNNTAHARYN ANA289RN IANIB9AY QRUYEHRAN ANNEANANUFOIIDIAULALENBINT
fl gasennsdmeuazduundy  nadsrendanenmanfrasinluniadaniaiu suas
N3WeNToTIHEA Avas Temisiu WEUSULSIANANNNTHRAIN TAEATILAZUS UL
Aouandonlintu
Fundamental of soil genesis, soil physics, soil chemistry, soil biology, soil fertility and plant nutrients

including soil survey and classification, application of soil science to sustainable land, water and natural

resources management in order to improve agricultural productivity and environmental quality.

a.9n. 301 (601301) N’IiﬁLﬁuﬁ‘iﬂ?ﬂ@’l%’]i 3(3-0-
6)
FST 301 Toxic Substances in Food

Waulafifiasinunes  f1suinfAneInensiaten
o A& A A& A a I N

395z asETiuRe le1g asffiuReuatnisansssHsfuazAmuie A
IB98NFUNAS Ruraslanznnin Avasingidetuemmis a1sieend@nsn ardufisuardsnisindn
A5 ANINaNLEILATAITHNINNNTNaNEI NS KANNITVAREUAHITWARY N19TaIiHLasNIS
pruanan T Tiufiuuamns

Classification of toxic substances in food. Natural toxic substances in food and their toxicity, Toxicity
of pesticides, Toxicity of heavy metals, Toxicity of food additives, Mycotoxins, Toxicity and detoxication,

Carcinogens and anticarcinogens in food, Principle of toxicity test, Prevention and control of toxic substances

in food.

2.99. 361 (601361)  LANABIAINRIS 3(3-0-
6)

FST 361 Food Chemistry

Houlafidiaesinunan 2.2, 311 (211311) uag 2.99. 317 (211317)

7N

AANUADN AlTznaunaAN LL@%ﬂm@‘h‘ﬂ’]ﬁiﬂ‘ﬁu’]ﬂW‘i?l@\‘]@’]‘lﬂ"l‘i‘b’ﬁ@@i"lﬁST ARBAIUNTT
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The chemical compositions, properties, and nutrition value of foods. Chemical and biological
changes of foods and food products during storage and processing. Emphasis on changes at the cellular

and molecular levels.
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