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001101  x.8. 101 mswqimazmsw“@mmé'onqw 3(3-0-6)
Listening and Speaking in English
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Reading and Writing in English
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Critical Reading and Effective Writing
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English in Professional Contexts
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011269  .U3.269  UswgyuaIugianalnys
Philosophy of Sufficiency Economy
013110  ¥.92. 110 9 IMLNUTIa 323170
Psychology and Daily Life
050100  a.@n. 100  MIENE INne
Usage of Thai Language
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Arts in Everyday Life
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Geo-Information in Daily Life
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Rhythmic Activity for Life and Exercise
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Basketball for Life and Exercise
wuaduaiadiauaznisaaniasnig
Badminton for Life and Exercise
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Tennis for Life and Exercise
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Table Tennis for Life and Exercise
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Golf for Life and Exercise
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202111 2.1, 111 Fnen 1 4(3-3-6)
Biology 1

202112 2.9 112 FAnen 2 4(3-3-6)
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203111 2.a4. 111 sl 1 3(3-0-6)
Chemistry 1

203113  1.04. 113 Al 2 3(3-0-6)
Chemistry 2

203115  1.e4. 115 Yjuaniaad 1 1(0-3-0)
Chemistry Laboratory 1

203117  2.64. 117 Ujuansied 2 1(0-3-0)
Chemistry Laboratory 2

203226  1.A4. 226 LAANENG 3(3-0-6)
Physical Chemistry
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Analytical Chemistry
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206111  2.a04. 111 LARAAE 1 3(3-0-6)
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Instrumental Methods of Chemical Analysis
dfianmsmaiienzsimuadaioaiasia
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4.8. 201

4.9. 202

NN LLﬂZﬂ'ﬁWﬂ(ﬂﬂ’]H’]é’OﬂQH

Listening and Speaking in English
MIWUAZNT DI BN BDINT 1

Reading and Writing in English
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Critical Reading and Effective Writing
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English in Professional Contexts
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176100

702101

3.19. 269

4.32. 110
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Philosophy of Sufficiency Economy
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Psychology and Daily Life
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Usage of Thai Language
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Arts in Everyday Life
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Law and Modern World
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Introduction to Entrepreneurship and Business
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Site Visit Business
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Economics for Everyday Life
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Introduction to Communication
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Integrated Mathematical Science
Tanuradneneaas

The World of Science
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Football for Life and Exercise
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Swimming for Life and Exercise
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Basketball for Life and Exercise
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Badminton for Life and Exercise
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Tennis for Life and Exercise
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Table Tennis for Life and Exercise
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Golf for Life and Exercise
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Ladl 1

Chemistry 1
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Physical Chemistry
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Analytical Chemistry
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Calculus 1
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.97,
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Biochemical Methods
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Biochemistry Laboratory 1
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Biochemistry Laboratory 2
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Instrumentation for Biochemical Technology
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Gene Expression and Gene Technology
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Biochemical Technology of Lipid
wnaluladiow o

Enzyme Technology
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Biochemistry of Industrial Fermentation
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Carbohydrate Technology
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Protein Technology
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Seminar in Biochemistry and Biochemical Technology
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Special Problems in Biochemistry and Biochemical

Technology
RTIINEN
Microbiology
UHUan139a%2 NN

Microbiology Laboratory
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IwidaniSunliasnin 6 wieAa INNTZUIWITIILAL 700 ®3a 800 lag
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Enzymology and Enzyme Technology
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Plant Biochemistry and Applications
211708 1.2%. 708  laswinsiBegaal 3(3-0-6)
Aspects of Biochemical Nutritions
211843  1.91. 843  vufsuitvasQidnlaronNgs 3(3-0-6)
Recombinant DNA Methodology
211848 1.9m. 848  inalulafivaniasuazalsun 3(3-0-6)
Flavor and Aroma Technology
211889 1.4M. 889  wadaidanayimdinaluladfiniw 3(3-0-6)
Selected Topics in Biotechnology
wae MiRansouladdasndit 2 wiheAa NANTZUIRITNIZAL 300 38 400 VBIRIVIITN
Fuadl uae Tuadinalulad
2.3 37ln Y
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1. ANIAIBIANBN 11 30 UHIYNA
1.1 NN MIBIUALNIRDET 12 AWHIYNA
001101 ¥.8. 101 MINILAZNINANBEING W 3(3-0-6)

Listening and Speaking in English

001102  .8. 102 NMIBTBUAZN I DI BN BIDING ¢ 3(3-0-6)
Reading and Writing in English

001201  ¥.8. 201 mMyawdsdanziuacnsdauaneflilsz@ndua 3(3-0-6)
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Critical Reading and Effective Writing
4.8. 202 MmNy luuSunnsandn

English in Professional Contexts
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013110
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176100

702101
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703191

751100

851100

1.3
201110
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V47269 UsmgiAsEINawelwed
Philosophy of Sufficiency Economy
1.32. 110 0 IMNNUTIA T2
Psychology and Daily Life
wan. 100 M3k ing
Usage of Thai Language
.al114  AadzludTadsedni
Arts in Everyday Life
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Geo-Information in Daily
%.¢1. 100 ﬂg%mmmﬂaﬂaﬁﬂl%&i
Law and Modern World
Us.nd. 101 maduludiadsednin
Finance for Daily Life
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Introduction to Entrepreneurship and Business
UD.N3. 191 ﬂ’]iLﬁiUNTNﬁqiﬁﬁ]
Business Site Visit
7. 100 LsEgenaasludialzdnin
Economics for Everyday Life
]%.100 mséamitﬁadﬁu

Introduction to Communication

NRAITIINPIANAATUAZARAFITAT

a 6
.90, 110 ﬂm@lﬂ’]a@lﬁgim’]ﬂ’ﬁ

3(3-0-6)

9 BWILNA

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 KWILNA
3(2-2-5)

14



201111

1.4
201191

v A a = 1 a 1A a Y a ' dy
LLRZIV\LE\]@HL?EJ%QT’] 1 AUILNG ‘ﬂ']ﬂﬂQN'J%']H']?L?EJ%EN']%T’]QT’]??N@avL‘L]%

201192

057121

057122

057123

057125

057126

057127

057128

057129

057130

%%aﬂs:mu‘?mmsﬁﬂujchuﬁﬁmﬁwﬁl,ﬁ@aamﬂuLﬁwlumﬁﬂ L BIG N LY

1.3n. 111

naiu%mn'l‘sﬁﬂufsi'mﬁanssu

2.1, 191

1.9N.192

a.8. 121

a.8. 122

a.8. 123

@.8. 125

@.8. 126

a.8. 127

a.8. 128

a.8. 129

@.8. 130

Integrated Mathematical Science
lanursIneneaas
The World of Science

ﬂ?iL%U%iﬂh%ﬁﬁ]ﬂiﬂJ

Learning through Activities

ABLFLNWANL

Doi Suthep Study
vj@maaLﬁa%’iml,a:miaaﬂﬁm"aﬂm
Football for Life and Exercise
FeinRadiauazmseaniasng
Swimming for Life and Exercise
Jeawaduaaliafiauaznisaaniasniy
Volleyball for Life and Exercise
Aanssugnsamiziiadiauasnisaantinasny
Rhythmic Activity for Life and Exercise
snauasLiadiauaznseantiasng
Basketball for Life and Exercise
wuaduaiiadiauaznisaaninasnig
Badminton for Life and Exercise
inufistieTaauaznisaantaime
Tennis for Life and Exercise
nianuiismieTiauaznsaentingsne
Table Tennis for Life and Exercise
neaniiadiauaznseanmasnie

Golf for Life and Exercise

3 BWENA

3(3-0-6)

2(0-6-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

15



2,

RUAAIBURNY

21 mwnn
202111 3.7, 111
202112 .11, 112
203111 .08, 111
203113  1.e4. 113
203115 1.e4. 115
203117  2.e04. 117
203226 1.a4. 226
203229 1.94. 229
203235 1.a4. 235
203288 1.au. 288
206111 .0tk 111
207117 1AW, 117
207187 1.WR. 187
208263 1.8n0. 263

TN 1

Biology 1

T2nen 2

Biology 2

Ladl 1

Chemistry 1

il 2

Chemistry 2
Yjuaniaad 1
Chemistry Laboratory 1
Ujuansied 2
Chemistry Laboratory 2
RIERE

Physical Chemistry
YJuanisadfans
Physical Chemistry Laboratory
WdAATER

Analytical Chemistry
Uuansediinsed
Analytical Chemistry Laboratory
LABAAT 1

Calculus 1
UuanIINENS 1
Physics Laboratory 1
AEnd 1

Physics 1

sfadasnu

Elementary Statistics

Taittaani1 97 nkrana

34 K2UNA

4(3-3-6)

4(3-3-6)

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)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

16



203203

203204

203207

203208

203331

203337

211303

211311

211312

211317

211318

211341

211342

2.2

20N

Taittaan1 63 nr8nie

17

Tudnwnitagneiay 36 wioAa cdaadwnIzuINITII2AU 300-400 Lazatniay

1 Aa ¥ a At 5
18 WiI8Ne A dWNIZTLINITIIZAU 400 °IJ‘H>vLﬂ

2.2.1 33 0nUsAL

7.ad

7.04.

1.04.

7.04.

7.04.

7.04.

2.7T1.

2.7N.

2.7T1N.

.77,

.77,

2.7T1.

.77,

. 203

204

207

208

331

337

303

311

312

317

318

341

342

dBun3e 1

Organic Chemistry 1

ddunig 2

Organic Chemistry 2
Uuanseddunse 1

Organic Chemistry Laboratory 1
Uuanseddunse 2

Organic Chemistry Laboratory 2
madensimaadeoniasde
Instrumental Methods of Chemical Analysis
dfianmsmatienzsimuadaioaiasia
Instrumental Methods of Chemical Analysis
Laboratory

ADMaTadl

Biochemical Methods

Tnad 1

Biochemistry 1

Tuad 2

Biochemistry 2

UJuan1smail 1

Biochemistry Laboratory 1

UJuan1siiad 2

Biochemistry Laboratory 2
nasfomedudnefinalulad
Instrumentation for Biochemical Technology

6 s = =1
qﬂmmmdq@lm%miulumLﬂuLwﬂIuTau

57 AiI8NA
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(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)

Industrial Equipments in Biochemical Technology



211413  1.9%. 413 nIuaedeantadbuuazinelwladuasiu 3(3-0-6)
Gene Expression and Gene Technology

211440 1.2%. 440  Fuadneluladvesida 3(3-0-6)
Biochemical Technology of Lipid

211442  2.an. 442 wnaluladion o 4(3-3-6)
Enzyme Technology

211443 190,443 Tuedlvesmminluszaugaamni 3(3-0-6)
Biochemistry of Industrial Fermentation

211448 1.am. 448  enslulawasanalulad 3(3-0-6)
Carbohydrate Technology

211449 1.2 449  lusGwnalulad 3(3-0-6)
Protein Technology

211497 2.am.497  annadnsmsdieduazdiadinalulad 6 wiuna
Cooperative Education in Biochemistry and
Biochemical Technology

215205 2.37. 205 WTIIMNEN 3(3-0-6)
Microbiology

215206 1.97. 206 UHuansaadinm 1(0-3-0)
Microbiology Laboratory

222  Jpuaniden Taivtaaini1 6 nibana

18
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Name of the Curriculum:

Name of the Degree:

A. Regular Plan

1.General Education

Faculty of Science

Technology
(Full)
Technology)

1.1 Language and Communication

001101
001102
001201
001202

ENGL 101
ENGL 102
ENGL 201
ENGL 202

Listening and Speaking in English
Reading and Writing in English
Critical Reading and Effective Writing

English in Professional Contexts

1.2 Humanities and Social Sciences

Select any three courses from the followings:

011269
013110
050100
109114
154105
176100
702101
703103
703191
751100
851100

PHIL 269
PSY 110
HUGE 100
FAGE 114
GEO 105
LAGE 100
FINA 101
MGMT 103
MGMT 191
ECON 100
MC 100

Philosophy of Sufficiency Economy
Psychology and Daily Life

Usage of Thai Language

Arts in Everyday Life
Geo-Information in Daily

Law and Modern World

Finance for Daily Life

Introduction to Entrepreneurship and Business

Business Site Visit
Economics for Everyday Life

Introduction to Communication

Bachelor of Science Program in Biochemistry and Biochemical

Bachelor of Science (Biochemistry and Biochemical

(Abbr.) B.S. (Biochemistry and Biochemical Technology)

30 Credits
12 Credits

3-0-6
3-0-6
3-0-6
3-0-6

~— @~ ~— ~—

20



1.3 Science and Mathematics

201110
201111

SC 110
SC 111

Integrated Mathematical Science

The World of Science

1.4 Activities Base Course

201191

201192
057121
057122
057123
057125
057126
057127
057128
057129
057130

SC 191

Learning through Activities

6 Credits
3(2-2-5)
3(3-0-6)

3 Credits
2(0-6-0)

and choose any 1 credit course from a group of following learning

through activity subjects

SC 192

GENER 121
GENER 122
GENER 123
GENER 125
GENER 126
GENER 127
GENER 128
GENER 129
GENER 130

Doi Suthep Study

Football for Life and Exercise
Swimming for Life and Exercise
Volleyball for Life and Exercise
Rhythmic Activity for Life and Exercise
Basketball for Life and Exercise
Badminton for Life and Exercise
Tennis for Life and Exercise

Table Tennis for Life and Exercise

Golf for Life and Exercise

1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0
1(0-3-0

(
(
(
(
(
(
(
(
(
(

21

)
)
)
)
)
)
)
)
)
)

or additional learning through activity subjects in chiang Mai University which will be open.

2.Field of Specialization: a minimum of

2.1 Core Courses

202111
202112
203111
203113
203115
203117
203226

BIOL 111

BIOL 112

CHEM 111
CHEM 113
CHEM 115
CHEM 117
CHEM 226

Biology 1

Biology 2

Chemistry 1

Chemistry 2

Chemistry Laboratory 1
Chemistry Laboratory 2
Physical Chemistry

96 Credits
34 Credits



203229
203235
203288
206111
207117
207187
208263

CHEM 229
CHEM 235
CHEM 288
MATH 111
PHYS 117
PHYS 187
STAT 263

Major: a minimum of

Physical Chemistry Laboratory
Analytical Chemistry

Analytical Chemistry Laboratory
Calculus 1

Physics Laboratory 1

Physics 1

Elementary Statistics

62 Credits

22

Among the credits earned from the major courses taken, a 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 Requirements

203203
203204
203207
203208
203331
203337

211303
211311
211312
211317
211318
211341
211399
211413
211440
211442

CHEM 203
CHEM 204
CHEM 207
CHEM 208
CHEM 331
CHEM 337

BCT 303
BCT 311
BCT 312
BCT 317
BCT 318
BCT 341
BCT 399
BCT 413
BCT 440
BCT 442

Organic Chemistry 1

Organic Chemistry 2

Organic Chemistry Laboratory 1

Organic Chemistry Laboratory 2
Instrumental Methods of Chemical Analysis
Instrumental Methods of Chemical Analysis
Laboratory

Biochemical Methods

Biochemistry 1

Biochemistry 2

Biochemistry Laboratory 1

Biochemistry Laboratory 2

Instrumentation for Biochemical Technology
Industrial Training

Gene Expression and Gene Technology
Biochemical Technology of Lipid

Enzyme Technology

53 Credits
3(3-0-6)
3(3-0-6)
1(0-3-0)
1(0-3-0)
3(3-0-6)
1(0-3-0)
1-6-2
3-0-6
3-0-6
0-3-0
0-3-0
1-3-2
0-6-0
3-0-6
3-0-6
3-3-6

—_— O~ = ~—  ~  ~—  ~— ~— ~ ~



211443
211448
211449
211498

211499

215205
215206

BCT 443
BCT 448
BCT 449
BCT 498

BCT 499

MICB 205
MICB 206

Biochemistry of Industrial Fermentation
Carbohydrate Technology

Protein Technology

Seminar in Biochemistry and Biochemical
Technology

Special Problems in Biochemistry and
Biochemical Technology

Microbiology

Microbiology Laboratory

2.2.2 Electives: a minimum of

3-0-6
3-0-6
3-0-6
1-0-2

~ @~ ~— ~

3(0-9-0)

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

9 Credits

23

At least 9 credits must be chosen from any courses at 300 and 400 level in

Biochemistry and Biochemical Technology or other directly related programs in the faculties

of Science, Agriculture, Pharmacy or Agro-Industry under consent of advisors.

2.2 Minor

3. Free Electives: a minimum of

4. Total: a minimum of

None

6 Credits

At least 6 credits of elective courses, taken outside the major field, are required.

B. Honors Plan

1. General Education

1.1 Language and Communication

001101
001102
001201
001202

ENGL 101
ENGL 102
ENGL 201
ENGL 202

Listening and Speaking in English
Reading and Writing in English
Critical Reading and Effective Writing

English in Professional Contexts

132 Credits

30 Credits
12 Credits
(3-0-6
3(3-0-6
(3-0-6
(3-0-6

~— @~ ~— ~—



1.2 Humanities and Social Sciences

Select any three courses from the followings:

011269
013110
050100
109114
154105
176100
702101
703103
703191
751100
851100

PHIL 269
PSY 110
HUGE 100
FAGE 114
GEO 105
LAGE 100
FINA 101
MGMT 103
MGMT 191
ECON 100
MC 100

Philosophy of Sufficiency Economy
Psychology and Daily Life

Usage of Thai Language

Arts in Everyday Life
Geo-Information in Daily

Law and Modern World

Finance for Daily Life

9 Credits

Introduction to Entrepreneurship and Business

Business Site Visit
Economics for Everyday Life

Introduction to Communication

1.3 Science and Mathematics

201110
201111

SC 110
SC 111

Integrated Mathematical Science

The World of Science

1.4 Activities Base Course

201191

201192
057121
057122
057123
057125
057126
057127
057128
057129

SC 191

Learning through Activities

6

24

(3-0-6
(3-0-6
(3-0-6
(3-0-6
(3-0-6

3(3-0-6
(3-0-6
(3-0-6
(3-0-6
(3-0-6
(3-0-6

~— Y~ ~— ~— ~— ~ ~ ~ ~

Credits
3(2-2-5)
3(3-0-6)

3 Credits

and choose any 1 credit course from a group of following

learning through activity subjects

SC 192

GENER 121
GENER 122
GENER 123
GENER 125
GENER 126
GENER 127
GENER 128
GENER 129

Doi Suthep Study

Football for Life and Exercise
Swimming for Life and Exercise
Volleyball for Life and Exercise
Rhythmic Activity for Life and Exercise
Basketball for Life and Exercise
Badminton for Life and Exercise
Tennis for Life and Exercise

Table Tennis for Life and Exercise

2(0-6-0)



25

057130 GENER 130  Golf for Life and Exercise 1(0-3-0)

or additional learning through activity subjects in chiang Mai University which will be open.

2. Field of Specialization: a minimum of 97 Credits
2.1 Core Courses 37 Credits
202111 BIOL 111 Biology 1 4(3-3-6)
202112 BIOL 112 Biology 2 4(3-3-6)
203111 CHEM 111 Chemistry 1 3(3-0-6)
203113 CHEM 113  Chemistry 2 3(3-0-6)
203115 CHEM 115 Chemistry Laboratory 1 1(0-3-0)
203117 CHEM 117 Chemistry Laboratory 2 1(0-3-0)
203226 CHEM 226  Physical Chemistry 3(3-0-6)
203229 CHEM 229 Physical Chemistry Laboratory 1(0-3-0)
203235 CHEM 235 Analytical Chemistry 3(3-0-6)
203288 CHEM 288 Chemical Analysis Laboratory 1(0-3-0)
206111 MATH 111 Calculus 1 3(3-0-6)
206112 MATH 112 Calculus 2 3(3-0-6)
207117 PHYS 117 Physics Laboratory 1 1(0-3-0)
207187 PHYS 187 Physics 1 3(3-0-6)
208263 STAT 263 Elementary Statistics 3(3-0-6)
2.2 Major: a minimum of 60 Credits

Among the credits earned from the major courses taken, a 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.

2.21 Requirements 52 Credits
203203 CHEM 203  Organic Chemistry 1 3(3-0-6)
203204 CHEM 204  Organic Chemistry 2 3(3-0-6)
203207 CHEM 207 Organic Chemistry Laboratory 1 1(0-3-0)

(0-3-0)

203208 CHEM 208 Organic Chemistry Laboratory 2 1(0-3-0



203331
203337

211311
211312
211303
211317
211318
211341
211413
211440
211442
211443
211448
211449
211498

211499

215205
215206

2.2.2

following list.

211702
211707
211708
211843
211848
211889

CHEM 331
CHEM 337

BCT 311
BCT 312
BCT 303
BCT 317
BCT 318
BCT 341
BCT 413
BCT 440
BCT 442
BCT 443
BCT 448
BCT 449
BCT 498

BCT 499

MICB 205
MICB 206

Instrumental Methods of Chemical Analysis
Instrumental Methods of Chemical Analysis
Laboratory

Biochemistry 1

Biochemistry 2

Biochemical Methods

Biochemistry Laboratory 1

Biochemistry Laboratory 2

Instrumentation for Biochemical Technology
Gene Expression and Gene Technology
Biochemical Technology of Lipid

Enzyme Technology

Biochemistry of Industrial Fermentation
Carbohydrate Technology

Protein Technology

Seminar in Biochemistry and Biochemical
Technology

Special Problems in Biochemistry and
Biochemical Technology

Microbiology

Microbiology Laboratory

Electives: a minum of

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

8 Credits

26

At least 6 credits must be chosen from 700 or 800 level courses from the

BCT 702
BCT 707
BCT 708
BCT 843
BCT 848
BCT 889

Enzymology and Enzyme Technology
Plant Biochemistry and Applications
Biochemical Aspects of Nutrition
Recombination DNA Methodology
Flavor and Aroma Technology

Selected Topics in Biotechnology

3-0-6
3-0-6
3-0-6
3-0-6
3-0-6
3-0-6

—_— ~— ~— ~ ~ ~



At least 2 credits must be chosen from 300 or 400 levels courses in Biochemistry and

Biochemical Technology.

3

2.3 Minor

Free Electives: a minimum of

None

6 Credits

At least 6 credits of elective courses, taken outside the major field, are required.

4 Total: a minimum of

C. Co-operative Education Plan

1.

General Education

1.1 Language and Communication

001101
001102
001201
001202

ENGL 101
ENGL 102
ENGL 201
ENGL 202

Listening and Speaking in English
Reading and Writing in English
Critical Reading and Effective Writing

English in Professional Contexts

1.2 Humanities and Social Sciences

Select any three courses from the followings:

011269
013110
050100
109114
154105
176100
702101
703103
703191
751100

PHIL 269
PSY 110
HUGE 100
FAGE 114
GEO 105
LAGE 100
FINA 101
MGMT 103
MGMT 191
ECON 100

Philosophy of Sufficiency Economy
Psychology and Daily Life

Usage of Thai Language

Arts in Everyday Life
Geo-Information in Daily

Law and Modern World

Finance for Daily Life

Introduction to Entrepreneurship and Business 3

Business Site Visit

Economics for Everyday Life

133 Credits

30 Credits

12 Credits

(3-0-6
3(3-0-6
(3-0-6
(3-0-6

3-0-6
3-0-6
3-0-6
3-0-6
3-0-6
3-0-6
3-0-6
3-0-6
3-0-6
3-0-6

—_— @~ @~ ~

—_— = ~— ~—  ~—  ~—  ~—  ~—  ~— ~
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2,

851100

MC 100

Communication Introduction to

1.3 Science and Mathematics

201110
201111

SC 110
SC 111

Integrated Mathematical Science

The World of Science

1.4 Activities Base Course

201191

201192
057121
057122
057123
057125
057126
057127
057128
057129
057130

SC 191

Learning through Activities

28

3(3-0-6)

6 Credits
3(2-2-5)
3(3-0-6)

3 Credits

2(0-6-0)

and choose any 1 credit course from a group of following learning

through activity subjects

SC 192

GENER 121
GENER 122
GENER 123
GENER 125
GENER 126
GENER 127
GENER 128
GENER 129
GENER 130

Doi Suthep Study

Football for Life and Exercise
Swimming for Life and Exercise
Volleyball for Life and Exercise
Rhythmic Activity for Life and Exercise
Basketball for Life and Exercise
Badminton for Life and Exercise
Tennis for Life and Exercise

Table Tennis for Life and Exercise

Golf for Life and Exercise

0-3-0
0-3-0
0-3-0
0-3-0
0-3-0
0-3-0
0-3-0
0-3-0
0-3-0
0-3-0

—_— ~— ~— ~ ~ ~ ~ ~ ~ ~

or additional learning through activity subjects in chiang Mai University which will be open.

Field of Specialization: a minimum of

2.1 Core Courses

202111
202112
203111
203113
203115
203117

BIOL 111
BIOL 112
CHEM 111
CHEM 113
CHEM 115
CHEM 117

Biology 1

Biology 2

Chemistry 1

Chemistry 2

Chemistry Laboratory 1
Chemistry Laboratory 2

97 Credits
34 Credits
4(3-3-6)
4(3-3-6)
3(3-0-6)
3(3-0-6)
1(0-3-0)
1(0-3-0)



203226
203229
203235
203288
206111
207117
207187
208263

CHEM 226
CHEM 229
CHEM 235
CHEM 288
MATH 111
PHYS 117
PHYS 187
STAT 263

Physical Chemistry

Physical Chemistry Laboratory
Analytical Chemistry

Chemical Analysis Laboratory
Calculus 1

Physics Laboratory 1

Physics 1

Elementary Statistics

2.2 Major: a minimum of

3-0-6
0-3-0
3-0-6
0-3-0
3-0-6
0-3-0
3-0-6
3-0-6

—_— ~— ~— ~— ~ ~= ~ ~

63 Credits

29

Among the credits earned from the major courses taken, a 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.

211

203203
203204
203207
203208
203331
203337

211303
211311
211312
211317
211318
211341
211342

211413
211440

Requirements

CHEM 203
CHEM 204
CHEM 207
CHEM 208
CHEM 331
CHEM 337

BCT 303
BCT 311
BCT 312
BCT 317
BCT 318
BCT 341
BCT 342

BCT 413
BCT 440

Organic Chemistry 1

Organic Chemistry 2

Organic Chemistry Laboratory 1

Organic Chemistry Laboratory 2
Instrumental Methods of Chemical Analysis
Instrumental Methods of Chemical Analysis
Laboratory

Biochemical Methods

Biochemistry 1

Biochemistry 2

Biochemistry Laboratory 1

Biochemistry Laboratory 2

Instrumentation for Biochemical Technology
Industrial Equipments in Biochemical
Technology

Gene Expression and Gene Technology

Biochemical Technology of Lipid

57 Credits
3(3-0-6)
3(3-0-6)
1(0-3-0)
1(0-3-0)
3(3-0-6)
1(0-3-0)
(1-6-2
(3-0-6
(3-0-6
1(0-3-0
(0-3-0
(1-3-2
(3-0-6

~— N~ ~— ~— ~— ~ ~

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



211442
211443
211448
211449
211497

215205
215206

BCT 442
BCT 443
BCT 448
BCT 449
BCT 497

MICB 205
MICB 206

Enzyme Technology

Biochemistry of Industrial Fermentation
Carbohydrate Technology

Protein Technology

Cooperative Education in Biochemistry and
Biochemical Technology

Microbiology

Microbiology Laboratory

2.2.2 Electives: a minimum of

4(3-3-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
6(0-36-0)

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

6 Credits

30

At least 6 credits must be chosen from any courses at 300 and 400 level in

Biochemistry and Biochemical Technology or other directly related programs in faculties of Science,

Agriculture, Pharmacy or Agro-Industry under consent of advisors.

3

2.2 Minor

Free Electives: a minimum of

None

6 Credits

At least 6 credits of elective courses, taken outside the major field, are required.

Total: a minimum of

133 Credits



3.1.4 LLAAI LLN%ﬂ']sﬁﬂT:l"l
NANFATINANTAILNA Fuadnazdnaimalulad
wHwln@

BN 1 aan1sANEIN 1

001101 4.8. 101 msWum:mmﬂ@mmé‘anqa&
Listening and Speaking in English
201111 2.n. 111 lanuisInanenaas

The World of Science

202111 2.9, 111 FAnen 1

Biology 1
203111 2.04. 111 1adl 1

Chemistry 1
203115  2.43. 115 Yuenaad 1

Chemistry Laboratory 1
206111 2.006 111 LABARE 1

Calculus 1

ety

sl 1 MamsanEf 2
001102 1.8. 102 MIBTBUazMIToUN B89N W

Reading and Writing in English
201110 2N 110 AflaMEaTYIINMT

Integrated Mathematical Science

202112 197, 112 FInen 2
Biology 2
203113  2.a3. 113 \adl 2
Chemistry 2
203117 .43, 117 Yuansad 2
Chemistry Laboratory 2
207117 2.Wg. 117 UuanINENS 1
Physics Laboratory 1
207187  2.9a. 187 WENS 1
Physics 1

REY

31

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17 RNS

3(3-0-6)

3(2-2-5)

4(3-3-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

18 WIWNS



001201

203203

203207
203235
203288

208263

TUN 2

001202
203204
203208
203226
203229
215205

215206

aanIsAnEIN 1

4.8. 201

.04, 203

.04, 207

.04, 235

1.4, 288

1.80. 263

maswdaitnziuazmadiowainellsz@ninag
Critical Reading and Effective Writing

Aa A 6
LadlauNIe 1
Organic Chemistry 1
Uuansaddunig 1
Organic Chemistry Laboratory 1

Aa [
LANILATIZH
Analytical Chemistry
Udanmsedienei
Analytical Chemistry Laboratory
RIS
Elementary Statistics
ﬂs:um%ﬂuﬂﬁj;ﬁ"ﬁ’m’ﬁﬁﬁujmuﬁanﬁu

Learning through activity

AMANISANEIN 2

4.8. 202

1.04. 204

1.04. 208

1.04. 226

1.4, 229

1.97. 205

1.9%. 206

mMeaIngeluuSunnmeandn
English in Professional Contexts
Wddunid 2

Organic Chemistry 2
Uuansefidund 2

Organic Chemistry Laboratory 2
RFIERR

Physical Chemistry
YJuanaainEng

Physical Chemistry Laboratory
8T1INEN

Microbiology
Ujuanieadiine
Microbiology Laboratory

AT RaNLER

Free Electives

32

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

N 15 nihene

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

I 18 niwne

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)
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Fwiln 3 Aan1sAnEIN 1

203331 2.03. 331 My nzimaniidoaiasdie 3(3-0-6)
Instrumental Methods of Chemical Analysis

203337  12.Q4. 337 ﬂﬁuﬁmimﬁmﬁzﬁmdmﬁéf’smﬂ%iaaﬁa 1(0-3-0)
Instrumental Methods of Chemical Analysis Laboratory

211311 2.7%. 311 Fad 1 3(3-0-6)
Biochemistry 1

211317 2.9%. 317 UJuanszied 1 1(0-3-0)
Biochemistry Laboratory 1
NANIT WY BHANEaTUATFIANMANT 3(3-0-6)
Humanities and Social Sciences
ATRONLRS 3(3-0-6)
Free Electives

N 14 Biwne

Fuilfi 3 MamsanEf 2
201191 2.91N. 191 miﬁﬂufmuﬁ’sm‘s‘m 2(0-6-0)
Learning through Activities

211303 2.21. 303 AFN19TIOR 3(1-6-2)

Biochemical Methods

211312 2.9m. 312 Faad 2 3(3-0-6)
Biochemistry 2

211318  2.2%. 318 UJuanstied 2 1(0-3-0)
Biochemistry Laboratory 2

211341 2.2%. 341 wsasfamesuduedinalulad 2(1-3-2)
Instrumentation for Biochemical Technology

211399  2.21. 399 minaululsanugaamnnim 1(0-6-0)
Industrial Equipments in Biochemical Technology

211440  2.37. 440 Fuaiinaluladvasdda 3(3-0-6)
Biochemical Technology of Lipid

211448 .97 448 aslulaiasamnalulad 3(3-0-6)
Carbohydrate Technology

90 18 wihena

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)
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211413

211442

211443

211449

e
)}

=
b=
).
IS

211498

211499

aanIsAnEIN 1

2.91. 413

.71, 442

2.7TN. 443

.71, 449

msuaadaanvasdulazinaluladuasin
Gene Expression and Gene Technology
waluladion s

Enzyme Technology
Fuadvasmaninluszaugamnnim
Biochemistry of Industrial Fermentation
Ts@umnalulad

Protein Technology

ATLaniien

Maijor Electives

ATLaniien

Maijor Electives

AMANSANEIN 2

2.71N. 498

2.71N. 499

sunwmnsBeduazinaiinalulad

Seminar in Biochemistry and Biochemical Technology
dymasmadiaiuaziiafinalulad

Special Problems in Biochemistry and Biochemical
Technology

ATLaniien

Maijor Electives

NANIT WY BHANEa TUATFIANMANT

Humanities and Social Sciences
NRNITINYBHANEaTUATFIANMFNT

Humanities and Social Sciences

RIeEY

RIPEY

34

3(3-0-6)

4(3-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

19 BIIBNA

1(1-0-2)

3(0-9-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

13 WIBNA

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)



TUN 1

001101
201111

202111

203111

203115

206111

ZFuili 1

001102

201110

202112

203113

203117
207117
206112

207187

wangarinmaasimia  Fnafiuaziialinalulad

% v
LHWNIINW

AANISANEIN 1

u.8. 101

1.9, 111

.77, 111

2.4, 111

1.a4. 115

Q.. 111

ﬂ’lindLLmﬂ'ﬁwﬂ@m’ﬁ:}'ﬁ'\mK]H
Listening and Speaking in English
lanursInenemaas

The World of Science
Tnen 1

Biology 1

1adl 1

Chemistry 1

Yuenaad 1

Chemistry Laboratory 1
LASRAF 1

Calculus 1

AANISAN¥IN 2

4.8. 102

1.9%0. 110

2.77. 112

1.A4. 113

1.4, 117

1WR. 117

Q.. 112

1.9\, 187

MIBTBUazMIToURN B89N 1
Reading and Writing in English
AaMEaTYINNT

Intergrated Mathematical Science
Tnen 2

Biology 2

\adl 2

Chemistry 2

Yuansiadl 2

Chemistry Laboratory 2
UuanINENS 1

Physics Laboratory 1

LARAAT 2

Calculus 2

W&ne 1

Physics 1

35

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

W 17 wibwne

3(3-0-6)

3(2-2-5)

4(3-3-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

U 21 wiaena



001201

203203

203207

203235

203288

208263

211311

211317

aanIsAnEIN 1

4.a. 201

2.A4. 203

1.04. 207

1.A4. 235

1.A4. 288

1.80. 263

2.23%. 311

2.90. 317

NN IWLTINATITA BRI UDENITUTeaNTHR

Critical Reading and Effective Writing
WA Bun3g 1

Organic Chemistry 1
Uuansaddung 1

Organic Chemistry Laboratory 1
AR

Analytical Chemistry
Udanmaedianei

Analytical Chemistry Laboratory
ahddasdu

Elementary Statistics

Fuadl 1

Biochemistry 1

Yuansted 1

Biochemistry Laboratory 1
nszmu%ﬂunfeju%wmﬂ’%'mj’muﬁamm

Learning through activity

36

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)

1(0-3-0)

I 19 Biwne

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)



Fuilh 2

001202
203204
203208
203226
203229
211312
211318
215205

215206

AANISAN¥IN 2

4.8. 202

1.04. 204

1.A4. 208

1.A4. 226

1.04. 229

2.91. 312

2.71. 318

12.37. 205

1.37. 206

mMussngeluuSunnisandn
English in Professional Contexts
Wddunid 2

Organic Chemistry 2
Uianmseddunsd 2

Organic Chemistry Laboratory 2
BIIERE

Physical Chemistry
YuanmsainEna

Physical Chemistry Laboratory
Tuadl 2

Biochemistry 2

YJuanszied 2

Biochemistry Laboratory 2
RT1INEN

Microbiology
UJUan398d2nen
Microbiology Laboratory

AT RaNLER

Free Electives

RIPEV

22

37

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

AIBna

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)



203331

203337

211413

211449

Ce
D

=
b=
=h.
w

201191

211303

211341

211440

211448

aanIsAnEIN 1

.94, 331

.04, 337

2.71. 413

.11, 449

AANISAN¥IN 2

2.3, 191

2.71. 303

2.7 341

.77, 440

.77, 448

38

maerzinmaniideniesia 3(3-0-6)
Instrumental Methods of Chemical Analysis
ﬂﬁuﬁmsmﬁmﬁzﬁmdLﬂﬁ@T’;mﬂ%aaﬁa 1(0-3-0)
Instrumental Methods of Chemical Analysis Laboratory
mMIuaadaanvadduuazina lwladuasin 3(3-0-6)
Gene Expression and Gene Technology
ldsGunalulad 3(3-0-6)
Protein Technology
NRNITINYBHANEaTUATFIANMFNT 3(3-0-6)
Humanities and Social Sciences
NANIT WY BHANEaTUATFIANMANT 3(3-0-6)
Humanities and Social Sciences

ERtY 16 wiuna
miﬁmuj’muﬁ’s}m‘m 2(0-6-0)
Learning through Activities
AN95ad 3(1-6-2)
Biochemical Methods
w3asfiomesnutuedinalulad 2(1-3-2)
Instrumentation for Biochemical Technology
Fuaiinaluladvasdda 3(3-0-6)
Biochemical Technology of Lipid
amslulaesanalulad 3(3-0-6)
Carbohydrate Technology
Jmaniianszau 300-400 2(1-2-3)

Eh!
2(2-0-4)
EREY 15 wiuna

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)
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e
)}

Tuili 4 mMansanEIi 1

211442  2.aM. 442 waluladiow o] 4(3-3-6)
Enzyme Technology

211443  2.9%. 443 Fadly aaﬂwsﬁw”ﬂiuiz@”uqmm‘mmw 3(3-0-6)
Biochemistry of Industrial Fermentation
ATLaniianIzau 700 w3a 800 3(3-0-6)
Major Electives 700 or 800 level
AT LaniRenszal 700 Wia 800 3(3-0-6)
Major Electives 700 or 800 level
AT Renad 3(3-0-6)
Free Electives

7% 16 wiana

il 4 MamsanEf 2

211498  1.27. 498 sunmmaiiaduaziuadinalulad 1(1-0-2)
Seminar in Biochemistry and Biochemical Technology

211499  1.2%. 499 Uymmasmifiaiuazuadmalulad 3(0-9-0)

Special Problems in Biochemistry and Biochemical

Technology

NRNITINYBHANEaTUATFIANMFNT 3(3-0-6)
Humanities and Social Sciences

U 7 wiwne

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)



wanganzmaasimna aluaziiedinalulad

WHWHRNIANBN

FwilN 1 AANISANEIN 1

001101 4.8. 101 msWum:mmﬂ@mmé‘anqa&
Listening and Speaking in English
201111 .. 111 lanuisInanenaas

The World of Science

202111 2.9, 111 FAnen 1
Biology 1
203111 2.0%. 111 1adl 1
Chemistry 1
203115  2.43. 115 Yjuenaad 1
Chemistry Laboratory 1
206111 2.006 111 LABANE 1
Calculus 1
sl 1 MamsanEf 2
001102 1.8. 102 MIBBUAzMITIURN W8I W

Reading and Writing in English
201110 2.N. 110 AfaeEaTYIINMT

Integrated Mathematical Science

202112 197, 112 FInen 2
Biology 2
203113  2.a3. 113 \adl 2
Chemistry 2
203117 2.88. 117 YJuansad 2
Chemistry Laboratory 2
207117 2.Wg. 117 UuanINENS 1
Physics Laboratory 1
207187  2.9a. 187 WENS 1
Physics 1

40

3(3-0-6)

3(3-0-6)

4(3-3-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

U 17 RBNS

3(3-0-6)

3(2-2-5)

4(3-3-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

U 18 WIWNS



U 2

001201

203203

203207
203235
203288

208263

TUN 2

001202
203204
203208
203226
203229
215205

215206

Aan1sAnEIN 1

u.8. 201

1.a4. 203

.04, 207

1.A4. 235

1.4, 288

1.80. 263

mMgwdadiarziuaznmadouwadefidsedning
Critical Reading and Effective Writing
ddun3e 1

Organic Chemistry 1
Uuansaddung 1

Organic Chemistry Laboratory 1

ChEG Rt

Analytical Chemistry

Udanmaedianei

Analytical Chemistry Laboratory
shaoadu

Elementary Statistics
ﬂs:um%ﬂuﬂﬁj;ﬁ"ﬁ’m’ﬁﬁﬁujmuﬁanﬁu

Learning through activity

AMANSANEIN 2

4.8. 202

1.0, 204

1.A4. 208

1.04. 226

.04, 229

1.9%7. 205

1.39%. 206

mMussngeluuSunnisandn
English in Professional Contexts
WAdun3g 2

Organic Chemistry 2
Uianmsteddunsd 2

Organic Chemistry Laboratory 2
RFIERR

Physical Chemistry
YJuanmsainEna

Physical Chemistry Laboratory
RT1INEN

Microbiology
UJUan98dnen
Microbiology Laboratory

AT URONLED

Free Electives

41

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

N 15 nihene

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

N 18 nihene

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)



Tuin 3

203331
203337
211311

211317

Tuin 3

201191

211303

211312
211318
211341
211342
211440

211448

aanIsAnEIN 1

42

2.03. 331 Myl nzimaaiidoniasdie 3(3-0-6)
Instrumental Methods of Chemical Analysis

2.94. 337 ﬂﬁuﬁmsmﬁmmzﬁmdmﬁéf’smﬂ%iaaﬁa 1(0-3-0)
Instrumental Methods of Chemical Analysis Laboratory

2.7%. 311 Fad 1 3(3-0-6)
Biochemistry 1

291, 317 UJuanszied 1 1(0-3-0)
Biochemistry Laboratory 1
NANIT WY BHANEaTUATFIANMANT 3(3-0-6)
Humanities and Social Sciences
NANIT WY BHANEa TUATFIANMANT 3(3-0-6)
Humanities and Social Sciences
NRNITINYBIANEaTUATFIANMFNT 3(3-0-6)
Humanities and Social Sciences
AT Renad 3(3-0-6)
Free Electives

37 20 wWIBNa
mamsaned 2

2.1, 191 miﬁmuj’muﬁ’s}m‘m 2(0-6-0)
Learning through Activities

2.2m. 303 AmeTaall 3(1-6-2)
Biochemical Methods

2.7, 312 Tl 2 3(3-0-6)
Biochemistry 2

2.2. 318 Yuanstied 2 1(0-3-0)
Biochemistry Laboratory 2

2.7, 341 wsasfamesuduedinalulad 2(1-3-2)
Instrumentation for Biochemical Technology

2.1, 342 Lﬂ'%laaﬁamaqmm%ﬂiiusl,u%uﬂﬁmﬂiuiaﬁ 3(3-0-6)
Industrial Equipments in Biochemical Technology

2.7, 440 Fuaiinaluladvasdda 3(3-0-6)
Biochemical Technology of Lipid

2.1, 448 aslulaiasainalulad 3(3-0-6)
Carbohydrate Technology

R 20 WiIBNA

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)
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e
)}

Tuii 4 mMansanEIi 1

211413 2.am. 413 MILEAIaanUaIduLazna lwladvasin 3(3-0-6)
Gene Expression and Gene Technology

211442  2.aM. 442 walulagiawlasf 4(3-3-6)
Enzyme Technology

211443  2.9%. 443 Fady aaﬂwsﬁw”ﬂiuiz@”uqmm‘mmw 3(3-0-6)
Biochemistry of Industrial Fermentation

211449  2.am. 449 ldsGunalulad 3(3-0-6)
Protein Technology
ATLanidan 3(3-0-6)
Maijor Electives
Jenidan 3(3-0-6)
Maijor Electives

4 19 wihane
il 4 mMansanEni 2
211497  1.am. 497 gundAnEMITualuaztuaiinalulad 6(0-36-0)

Cooperative Education in Biochemistry and Biochemical
Technology

N 6 Wikene

nangas n.u.awiniuadussfuadinaluladmangainsuly w.a.2554)
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1. ABDUNYANBMLNITUINIT (NIN1BT INBUATAIBIBINYH)

AMEAUBAAITAT
8.2.101 (001101)  MINIUATMINANIBIDING 1 3(3-0-6)
Listening and Speaking in English
A A e \ . A
Woulandasrunan : laif
nIfemINEaInge  lasuluinsemawauazniiws iamsUfauiusluuiunnediau
dwazraliifianaiSouianoadia
English communication with emphasis on listening and speaking for social interaction and

lifelong learning

3.8.102 (001102)  NITDIWUATNITLVIBATBIDING W 3(3-0-6)
Reading and Writing in English

Gowlufidasruion : lid

MIBUAZNT DI BNIBDINT 1 I@mﬁumu‘%’mufﬁ’]ﬁwﬁ mMInunInhensatasadu
REAM msw”eumimaaﬁ”ﬁoﬂsﬂﬂﬂﬁﬁﬂmwa'mm'm EﬂLLUULLﬂ:f@]Qﬂ‘S:NGﬁ%E}GEia%fﬁ Lﬁiaﬂ’ﬁ
Fasnsadneduszansnn auaznaldiianaiiouinseadia

English reading and writing communication for lifelong learning with emphasis on
vocabulary expansion, systematic grammar review, development of sentence structure and
sentence variety, forms and purposes of paragraphs, progressing from mechanical to more

meaningful context.

1 a A 6 1 Aa A
3.8.201 (001201) NI WLTINATILHLANITVINE9NLUILENSHA 3(3-0-6)
Critical Reading and Effective Writing
d' d‘ v [l 1 1
Woulundassunaw LUl
rnsznmanneimiunmIswdilianzinnurdsdayausziiadni g uaznmailouatng
Usznualwiitonuanuaulavesdizon
English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests
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n.17. 269 (011269) B NATHININDLNEY 3(3-0-6)
Philosophy of Sufficiency Economy

A A e . . A
Woulandasrunan : laill

AN WWIAa WaTNANNILIUTTRYATHININANLY NIGUWAUTINAINLITYNATHFNI
WaLNed %&'ﬂﬂﬁﬂizqﬂmﬂfﬂ%mﬁLﬂiﬁgﬁﬁlwmﬂm

Definition, concept and principle of philosophy of sufficiency economy. Livelihood
according to philosophy of sufficiency economy. Application of the principle philosophy of

sufficiency economy

3.8.202 (001202) NE1DINYHIBUIUNNIAITN 3(3-0-6)
English in Professional Contexts
& a o | ! | Al
Wowlundasrunaw : lud
é’ﬂwmzmm:mamm aaﬁ‘ﬂi:ﬂaumammLLaz'ﬁ'ﬂHzmammmaomm;ﬂﬂmawwzmm
AT
Specific language features, language components of professional texts and language skills

for professional texts

3.92.110 (013110) A INBINUBINU 21N 3(3-0-6)
Psychology and Daily Life
d' d' £Z 1 1 =)
anlaneasnunan : lud
° ° e o X AN 9 A

Wi &mTuwnAnAn kilriTean

ﬁ@ﬁ‘nmﬁ'umsﬂizqﬂ@ﬂ%‘luﬁ%ﬂizﬁﬁu UARNAN ngﬂmmzmimﬁ ANNLAILA FUNN
MEUAZFVNINIA FanUNeINUaR msmuqmmama:mm”@ﬁula AN lasawe 13

a v =) 1 & 1 1 Q = { =Y o

LRINRINAATAN muﬂumu%uwaaﬂqw ANILASINULRETNANUTANNFANIUY NTANITWLEZLIAN
119

Psychology and application in daily life. Personality. Motivation and emotion. Stress.
Physical and mental health. Self-concept. Personal control and decision making. Sexuality. Making

friends. Being part of a group. Marriage and intimate relationships. Work and leisure.

a.@N. 100 (050100) N5 lEAwIIng 3(3-0-6)
Usage of the Thai Language
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A A o ' ' VA
Wanlndasdiuian il
=1 5 U
Anuuazinnnezmslenie ng

Study and practice of usage of Thai language.

s
AmANBIAEAS
A.a.121(057121)  Waueaiadliauazn1saann1ainIe 1(0-3-0)
Football for Life and Exercise
A a o \ ] | Al
Wawlundasrunaw : laid
m'saaﬂﬁ’]é’ammﬁaqmmwimnmﬁmﬂmuaa m‘iauﬁju‘iwmm LLazﬂﬂ']ElLﬁu I%ﬁW’]
Wavuas mmiuv;l@uaalmhl,mﬂwme] miﬂi:qﬂ@TLduﬁwwvﬂ@uaalugﬂmem6] n@nmva luluns
1 a a 6 1 et v 1 = s 1 6
Lﬂ%ﬂW’W}!@I‘UQﬂ ﬂ’]‘i’JLﬂ‘i’lx%LﬂﬂJﬂ’]iLLTG“ﬂ%V}!@]Uﬂﬂ LLRSNIILVITINNY vj@uaa‘l,mmumm USZIEJ"H‘H
o v Aag A
LLNZN’]SU’]W’DQx‘lﬂ’]iLﬁuﬁdLE‘]%LLRZE&@W@]I%T]W’WQG]U@R
The principles of exercise for health by playing Football. Warm up and cool down. How to
play in each position. Apply in playing Football game. Analyze and participate the Football
competition tournaments. The advantageous, manners, regulations and scoring system & service of

Football game are involved.
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Swimming for Life and Exercise
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The principles of exercise for health by Swimming. Warm up and cool down. How to
breath under water and movements physically to swim in each style, help others to be safe from
swimming. Apply in Swimming game. Analyze and participate the Swimming competition

tournaments. The advantageous, manners and regulations of Swimming game are involved.

¢.8. 123 (057123) 20ataduaatadiaLazn1saanniadinig 1(0-3-0)

Volleyball for Life and Exercise
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The principles of exercise for health by playing Volleyball. Warm up and cool down. How
to play each positions and how to use parts of body to play Volleyball. Apply in playing Vooleyball
game. Analyze and participate the Volleyball competition tournaments. The advantageous,

manners, regulations and scoring system of Volleyball game are involved.
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Rhythmic Activity for Life and Exercise
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The principles of exercise for health by playing Rhythmic activity. Body movements with

the music. Folk dances and social dances. Social manner and dancing's regulations. Anylyze the

type of social dances. Participate and organize the social dance party.

@.8. 126 (057126) ULNdLNALAAINBZIALAEZNITBANNIAINIEY 1(0-3-0)
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. Apply in playing basketball game. Analyze and
participate the basketball competition tournaments. The advantageous, manners, regulations and

scoring system of basketball game are involved.

@.8. 127 (057127) nuARnawtiazdauazn1saanniasnig 1(0-3-0)

Badminton for Life and Exercise
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The principles of exercise for health by playing Badminton. Warm up and cool down. How
to hold the recquet and movements to hit the shuttlecock. Apply in playing badminton game.

Analyze and participate the badminton competition tournaments. The advantageous, manners,

regulations and scoring system & service of badminton game are involved.

@.8. 128 (057128) uhaiazdInuazn1saannnasne 1(0-3-0)
Tennis for Life and Exercise
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The principles of exercise for health by playing tennis. Warm up and cool down. How to
hold the recquet and movements to hit the tennis ball. Apply in playing Tennis game. Analyze and
participate the Tennis competition tournaments. The advantageous, manners, regulations and

scoring system & service of Tennis game are involved.
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Table Tennis for Life and exercise
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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 movements to play Table tennis. Apply in playing Table tennis game.
Analyze and participate the Table tennis competition tournaments. The advantageous, manners,

regulations and scoring system of Table tennis game are involved.
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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 play
Golf, stance & position, rules & regulations, match play, advantageous of playing golf. Apply in
playing Golf game. Analyze the stance & position and participate the Golf tournaments. The

advantageous, manners, regulations and scoring system of Golf game are in volved.

AmIINTARL
29.61.114 (109114)  dadeIlndIndszd1n 3(3-0-6)
Arts in Everyday Life
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Learning about art in everyday life, such as visual art, design and media art, that can be

applied for the benefit of different aspects in everyday life.
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Geo-Information in Daily Life
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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.

AMERAAIENT
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Law and Modern World
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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
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societies. Roles of law in the globalized era. Studying and analyzing cases relating to law and

modern world.

AMEINYNANTAS
2.91. 110 (201110) ﬂﬁ‘mmam‘fy‘smﬂms 3(2-2-5)
Intergrated Mathematical Science
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Computer in everyday life. Mathematics and statistics in various phenomena. Mathematics,
statistics, and computer applications in academic. Problem solving process by using mathematics,

statistics, and computer. This course is recommended for science-based students.

2.91. 111 (201111)  TanureIngdrans 3(3-0-6)
The World of Science
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The nature and evolution of science and technology. The solar system, modern
observations of planets and moons. The interrelations of Earth’s geosphere, hydrosphere,
atmosphere and biosphere. Abundance, distribution and utilization of natural resources.
Contemporary social issues in science and society. Enroliments are not permitted for non- science-

based students.
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Learning through Activities

A A o ' ' P
Wanlndasdiuian il



52

mmj”ﬁauﬁﬁmﬁuﬁLﬁmil”aaﬁ'umsw”wmqmmwﬁfﬂﬁﬂm maIesunnruaslsTaun ol
TAa6N9 ﬁ'gﬂﬁ'ﬂﬁuﬁamsfluuazmwanwﬁwméi’sl dusrudsznauianrmlwindnendsiuian
lugrsnaesmsansluarmingiss AanITsu@1eg mz\i']f:awmsnﬁﬂﬁﬁfﬂﬁﬂmﬂizqmﬂ%mi
Soujanfanssuese luwaw Tudhuifisnnunssssasinda avzninlugudnanuduaywse
fmswanyadnnw idlansdnuduia Squsmn s sansash ldlfiduuuvadnu
msﬁ’]sa%whamﬂmv[ﬁamaﬁmmqmvfﬁ'wmmmzﬁmla}wﬁ”auﬁ%ﬁ%mmmsm: finuasiuiaTay
GaALLEY LAZRIAN

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.
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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 area,

forest restoration, eco-tourism, and relationship between Doi Suthep and Chiang Mai University.
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Biology 1
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Basic biological concepts in chemistry of life, cell, genetics, population genetics and its

evolutionary concept, the evolutionary history of biological diversity and ecology.
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Biology 2
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Basic biological concepts in principels of taxonomy biodiversity, types and functions of plant

and animal tissues, fundamental plant and animal physiology.
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Chemistry 1
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Chemical stoichiometry, atomic structures, chemical bonding in various compounds,
chemical thermodynamics, electrochemistry, gases liquid and solid, solutions, acid-bases and ionic

equilibrium, chemical kinetics.
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Chemistry 2
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Representative elements and transition metals, coordination compounds, nuclear chemistry,

organic chemistry, biomolecules, chemistry and environment, chemistry in the daily life.
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Chemistry Laboratory 1
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Reaction of copper, heat of reaction, electrolysis, galvanic and concentration cells, gas
constant, determination of molecular weight by freezing point depression, crystal structure, acid-
base and redox titrations, acid-base equilibria and hydrolysis, solubility product, chemical kinetics,

and special experiment.
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Chemistry Laboratory 2
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Qualitative analysis of various cations and anions, coordination compounds, oxidation
states of vanadium, organic chemistry analysis, biomolecules analysis, detergent preparation,

wastewater analysis, analysis of carcinogenic substances, effects of temperature on the solubility of

salts and special experiment.
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Organic Chemistry 1
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Homology, isomerism and stereocisomerism of saturated and unsaturated aliphatic
compounds. Types of organic reactions. Activity and mechanism of reactions. Preparation and
properties of aliphatic compounds and their qualitative analyses. Application of electronic valency

theory and spectroscopy to the physical properties of the compounds.
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Organic Chemistry 2
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Chemistry and isomerism of aromatic compounds. Various properties of aliphatic
compounds in contrast with those of aromatic compounds. Preparation and properties of aromatic
compounds and their qualitative analyses. Applications of electronic valency theory and

spectroscopy of the compounds.
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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.
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Organic Chemistry Laboratory 2
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This laboratory course, corresponding to the lecture (CHEM 204), consists of the
application of various organic reactions in organic synthesis and the study of the physical and

chemical properties of the synthesised compounds.
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Physical Chemistry
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Thermodynamics: first law, thermochemistry, second law, entropy, free energy in physical
processes. Equilibrium and free energy, fundamental concepts of acids and bases and ionic
equilibria. Chemical kinetics: first, second and zero orders of reactions. Electrochemistry: concepts
and thermodynamics of galvanic cells, physical chemistry of macromolecular systems, nature and

properties. Special attention is given to applications with biological interest.
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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 distribution method, equilibrium constant determination in keto-enol

tautomerism, heat of combustion determination (Bomb calorimeter).
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Chemical Analysis
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Statistics in analytical chemistry, volumetric analysis, gravimetric analysis, electroanalysis

and separation techniques.

2.A3. 288 (203288)  1fiiAN1TLANIAIEH 1(0-3-0)
Analytical Chemistry Laboratory
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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.a8. 331 (203331)  MIATEHNISIARGIgIATaA D 3(3-0-6)
Instrumental Methods of Chemical Analysis
Goulufidasrurion: 1.04. 234 uaz 2.A4. 238, ®3a 2.A1. 236 Waz 2.04. 239,
%38 2.03. 235 Uaz 288
naed) AITmigdnint uaznsdszgndvesiiniinumdninslwlawaisiiadaanllewa 3
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Theories, instrumentation and applications of ultraviolet, visible and infrared

spectrophotometric methods and details of some chromatographic analyses.

2.A4. 337 (203337)  1fj1ian13n1sazdnsainlgaIaie 1(0-3-0)
Instrumental Methods of Chemical Analysis Laboratory
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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.A06. 111 (206111)  UARAAH 1 3(3-0-6)
Calculus 1
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Derivatives and applications, integration and applications, differential equations and

applications.

2.A0k. 112 (206112)  UARANE 2 3(3-0-6)
Calculus 2
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Functions of several variables, vector calculus, multiple integrals, infinite series.

294, 117 (207117)  dfiiansWand 1 1(0-3-0)
Physics Laboratory 1

Wanlandasniunan: asnzidsunsauny 2.Wa. 187
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Laboratory course dealing with scientific methods in basic physics consisting of various
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.

2.4, 187 (207187) Wand 1 3(3-0-6)
Physics 1
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Natures of science and the overall picture of physics, mechanics, vibrations and waves,
thermodynamics, fundamentals of electricity, magnetism and electromagnetism, optics and

conceptual modern physics.

2.0, 263 (208263) DAL 296w 3(3-0-6)
Elementary Statistics

Gowlufigosrudon: 'l
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Review of basic statistical knowledge. Probability and probability distribution. Estimation
and test of hypothesis concerning parameters of populations by using Z-test, t-test, x2 test and F-

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

2.251. 303 (211303)  25N19TNAN 3(1-6-2)
Biochemical Methods
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Useful techniques in biochemical study. Biochemical methods in both theory and laboratory
approaches. Chemical techniques using biological samples. Cell separation and cell lysis.
Separation and analysis of organelles and biomolecules using biochemical and chemical

approaches. Cell and tissue culture. Patent.

2.2n. 311 (211311)  BwAd 1 3(3-0-6)
Biochemistry 1
Fowlafidosruion: 1.an. 204 w30 2.an. 206 snfudnsunnAnsT IR aanadoundon
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Biochemical approach to the understanding of life. Localization of compounds, activities and
intracellular organization. Physico-chemical properties including three-dimensional structures of
biological systems. Preparation, purification, interrelationship, chemistry and function of biologically
important compounds such as carbohydrates, lipids, proteins, nucleic acids, coenzymes and high

energy compounds.

2.2N. 312 (211312)  B1AN 2 3(3-0-6)
Biochemistry 2
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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.
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Biochemistry Laboratory 1
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Laboratory course on biochemistry emphasizing qualitative and quantitative analysis of

biologically important compounds including the catalytic activity of enzymes.

2.7%. 318 (211318)  Upiian13zadl 2 1(0-3-0)
Biochemistry Laboratory 2
Fowlufidasruion: 2.am. 317 uszaanzdowSounsanniy 2.9m. 312
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The course deals with practical work in biochemistry with an emphasis on general

techniques in biochemical studies.

2.7. 341 (211341)  @Jasdlanwandiadinalulad 2(1-3-2)
Instrumentation for Biochemical Technology
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Composition, construction, characteristics, operation and maintenance of common
equipments used in biochemical technology. These equipments include equipment for culturing
microorganisms, equipment for sterilization of gases and culture medium; antifoaming devices and
chemical antifoam agents; materials of construction; auxiliary equipment; instruments for control

systems; recovery equipment, including other downstream processings.

2.23. 342 (211342)  aunsalaasmnssulnduadimalulad 3(3-0-6)
Industrial Equipments in Biochemical Technology
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Biosafety, good manufacturing practice (GMP) and waste treatment. Operation of various
industrial biochemical technology equipments; such as sterilizer, chromatography, filtration
apparatus, extractor, crystallizer, evaporator and centrifuge. Integration of various types of

equipment into functional plants is demonstrated as process flow diagram.

2.21. 398 (211398)  szliauIHIVY 2(1-2-3)
Research Methodology
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Importance of doing research in biochemistry and biochemical technology. Practices and
laws for researches. Ethics and principle morals of a good researcher. Procedure of research
planning and writing. Practice on the topics: Proposal writing and research practices, Scientific

writing and research presentation
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Industrial Training
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Practical training in industry at least 8 weeks during the summer vacation as arranged and
supervised by the biochemistry and Biochemical technology committee. 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.
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Enzyme Kinetics and Metabolic Control
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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.

2.2N. 412 (211412)  BTINRIH 3(3-0-6)
Bioenergetics
Fowlufidasruion: 1.a8. 226, 1.7m. 312, uaz 2.2M. 318
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Thermodynamics aspects of biological systems, processes of energy transduction,

adenosine triphosphate (ATP) generation and utilization.
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Gene Expression and Gene Technology
Fowlafidasnunon: 2.am, 312, WAL 2.9, 318, %38 2.7N. 315 Uaz 2.TN. 319
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Organization of genetic materials, arrangement of genes on chromosomes, interaction of
proteins and nucleic acids, comparative study of procaryotic and eucaryotic gene expression.
Regulation and abnormality of gene expression at molecular level in living organisms. More about

genes: mutation, repair, and genetic disorders. Genetic engineering technology and bioethics issue.

2.77. 440 (211440) Fuedmaluladvasdila 3(3-0-6)
Biochemical Technology of Lipid
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Separation, analysis and structure determination of lipid. Processing of fats and oils as well
as synthesis of industrially important lipids by chemical and biochemical methods. Application of

lipid technology.

2.1, 441 (211441)  walwlagn1snan 4(3-3-6)
Fermentation Technology
Fowlufidasrunion: 2.9, 201, 138 2.37. 205 LAz 2.97. 206, WA 2.TN. 312, WA 2.TN. 318
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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.

2.71. 442 (211442)  wnalwladianleysl 4(3-3-6)
Enzyme Technology
Panlundasdiunan: 2.9M. 312, Uz 2.7, 318
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Method of enzyme preparation and immobilization of enzymes and cells incliding their

utilization in industrial processes. Enzyme reactors and application of enzyme technology.

2.2. 443 (211443)  FuafivasnsnainluszauaasunIsa 3(3-0-6)
Biochemistry of Industrial Fermentation
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Biochemistry and industrial processes of the production of biochemical compounds by
anaerobic and aerobic fermentations. Waste management and future developments in industrial
fermentation.

¥ o

2.3N. 444 (211444)  BUANVIINYA)NANN 3(3-0-6)
Biochemical Aspects of Immunology
Wanlundasdiuian: 2.9m. 312, Wz 2.9, 318, W38 2.91. 315 Uaz 2.7N. 319
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Antibody structure and formation, natural and synthetic antigens, antibody-antigen
interaction, complement and hypersensitivity. Lymphocytes, stem cells and cell technology.

Immunochemical techniques, analysis of various antigens presented in biochemical problems and

recent approaches in using immunochemical techniques to solve biochemical problems.
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Biochemical Aspects of Flavor and Aroma
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Chemistry of flavor and aroma, formation of aroma, factors influencing flavor changes and

analysis of aroma including current topics on flavor and aroma.
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Biochemical Aspects of Metabolic Disorders
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General concepts of metabolic disorders, disorders of carbohydrate, lipid, amino acid and
protein metabolisms, including abnormalities of inorganic metabolism and current topics of

metabolic diseases.
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Carbohydrate Technology
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General and three-dimensional structures and properties of commercially important

carbohydrates as well as their production technology and application. Present status and future

trends in carbohydrate technology.
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Protein Technology
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General chemistry and biochemistry of peptide and protein of commercial interest.
Techniques used in structure elucidation, analytical methods and computer modeling of protein

structure. Protein engineering and production technology of peptide and protein.
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Selected Topics in Biochemistry and Biochemical Technology
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Topics of current interest in biochemistry and biochemical technology.

2.7, 497 (211497)  @WNIANHIMNIBATUAzBIANINAlwlad 6 BIHIANA
Cooperative Education in Biochemistry and Biochemical Technology
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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.

2.71. 498 (211498)  axNawWITIANUAENATINAlwlad 1(1-0-2)
Seminar in Biochemistry and Biochemical Technology
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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.

2.20. 499 (211499)  TamWawmezalinazinadimalulad 3(0-9-0)
Special Problems in Biochemistry and Biochemical Technology
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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.

2.31. 702 (211702)  tanlwiinanuaziawloainalwlag 3(3-0-6)
Enzymology and Enzyme Technology

Fowlufidosrunion: 1.9m. 312 wie MUANNLAUTELYBINFO
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Kinetic principles, steady-state in enzyme kinetic, two-substrate reactions, kinetic isotope
effects, and catalysis mechanisms. Production of enzyme by fermentation in large scale.
Preparation of modified and synthetic enzymes. Genetic engineering in relation to enzymes,

applications of enzymes and safety in enzyme technology.

2.0, 707 (211707) wanwdaduaznisdszanad 3(3-0-6)
Plant Biochemistry and Applications
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Biochemistry of respiration and photosynthesis. Plant metabolism and control mechanism.
Biochemical mechanism of phytohormone and postharvest plants Genetic engineering of plants

and its application for production of useful compounds.

2.7. 708 (211708) Tnaw1n151B9B AN 3(3-0-6)
Biochemical Aspects of Nutrition
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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.
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2.27. 843 (211843) seiliauIHVaIALOBLAE1LHNEN 3(3-0-6)
Recombinant DNA Methodology
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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.

2.7. 848 (211848) nalwladiatiasuazalsan 3(3-0-6)
Flavor and Aroma Technology
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General consideration on flavor and aroma with emphasis on chemistry and technological

aspects of flavor and aroma.

2.7. 889 (211889) WqZaltdandsINmAaluladzInIn 3(3-0-6)
Selected Topics in Biotechnology
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Intensive study of present selected areas of specialization within the field of biotechnology.

2.9%. 205 (215205)  9aBIINE 3(3-0-6)
Microbiology
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Methods in microbiology, nutrition and cultivation of microorganisms, microbial growth,
prokaryotic and eukaryotic microorganisms, bacterial diversity and classification, microbial
metabolism, microbial genetics and biotechnology, viruses and immunology, microorganisms and

diseases, environmental microbiology, food and industrial microbiology.

2.9%. 206 (215206)  UR1GN13aBIINEN 1(0-3-0)
Microbiology Laboratory
Fowlufidasrunion: 1.97. 102 wia 2.7, 109 %30 2.77. 112
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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, industrial microbiology.
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Finance for Daily Life
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Exploring your financial health, planning your personal financial plan, revenue, expense,
and debt service management, insurance, knowing how to make money work, tax planning,

preparing for happiness and case study of financial planning.

U5.n9. 103 (703103) msvﬁué’ﬂsxnaummazqsﬁmﬁymﬁu 3(3-0-6)
Introduction to Entrepreneurship and Business
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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.

U5.n9. 191 (703191) MSIHINBAGIND 3(3-0-6)
Business Site Visit
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Visiting organizations. Orientation. Lectures by practioners. Student presentation.
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Economics for Everyday Life
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Basic concepts in economics. Elementary theories of price and production. National income
and employment. Public finance. Money and banking. Contemporary economic problems. Students

who have taken ECON 101 and/or ECON 102 will not be allowed to take this course.
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Introduction to Communication
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Concepts of communication. Communication process. Roles and functions of mass

communication. Alternative media. Information technology and its interface with society.
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