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InemsiitoausuuAnidauinnssuld aunsatiauedoyamadsdnnsideamunzay 3

Ay AanusuRiavaulun1svinunlesuLaUNNY wardADeuam tun1svineau

2. WHUWAIUIUTUUSS

LHUAISWAILY/AUABULUAS

nagns

L o 1 l:’l’
NANIU/NIUIY

nsusulsmangesTvisiag
uate Larvdennassiuulauiy
wazenseansvd 1Wvanens
Waufigduves SDGs wleuy
NAYVSVRINNNINGTHY LharAI
fosnsveiiduladiude

. fnsUSudgamangasyn 5 U ey

NITUNNUTLANTNAVDINANE RS
AuRadNSNsSeusseyld

. NR15041370 KP ﬁ@gﬁL‘Nﬂ’]iﬂiSLﬁu

ANAMNSANINLAEITRIAY
NANENT

. SIUTIUAANIUHNANITUTELN QA

mawﬁﬂqmsmmmwmmﬁ
wisngau (dify 5 U) Tlusunadns
nsseus Anufianele way
AMEMSANUIBITMTIR

1. Sovazvestudinszauliganinla
NuiarnsUTEneUsTndase
aelu1d

2. SevavapaludinszauUSanInlasu

Ruifewsusuduluaunost

3. S¥AUALRaNDlave U89

HUTENOUNTT Wk L udin
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nUIAN 3. STUUNNTIANSANEY AsALliunis waslaseasnsvamangns

1. SEUUNNSIANISANE

1.153UU
O ssuunms@nwinaest (lddesnin ... gUn9)
M syuuninia Ing YUnsAnwrwdsesnidu 2 anans@nwiund 1 Anansnwiunddl
syezaAnwlitasnin 15 dUan
O syuumiienis@ne (Module)

1.2 nsdansAnwininggieu
O wwunisdnundmusliiinaggsou
M uwwunsfinenlifinnaggiou

1.3 n1siguAgIUlennlusTUUNINIA
TdszuunmIn1AnuseLlaUINIENITWNITRANANE AN8IANENS A8LATUIANTI.......

_________________________________________________________________________ qrren LS L e M T 2R e WY ke o killie N

2. MIAun1sangns

2.1 Ju-tanlunisandiunisiSeunsaeu
M syuuninie
aamsAneil 1 dausiieu Squisu 81 maney
aAnsAneITl 2 Reusiew naedneu e furey
M Tunansiwnng
O wsnnanswnng
O ssuums@nwnasnd (Ao ... D, )
O Tunaiswnis
O wsnnanswnng
O ssuunihens@ne (Ao ... AN )
O Tuansvnis
O weniianswns

2.2 aruantavadidnfnun

(1) fosdndanisaneildsnilsenfnwineulaisluununsid suveinermani-agnmans
WIOMEUYIN ey

(2) lUNSAALEDNAMNAUNUBIEIUNIIUYEANTENTIINTRANAN YT Tnerrans ITuuay
uinnssy (@v.07.) war/yuse Wuluauszifoudedeadunisinidenvosnmsingndians

UMNINYND LT 89 b
(3) nasnsSUtnAnwkNuaniadnel deaudutdnfne v endadinazdual uianssuiisey
N52UIA TUILIAIT AN L ULAZ LRI LN UATUD IUA LR UNISAN BIVDILHUU NG LW

o '
[ a

2 wagdimainudundvazanlu 4 MAnsANYITUAT 2.50



11

nsARRRNEL AN

(1) dnSeunnfnelngssuuAnaanyad dl.on.

(2) tnSeuiiunivendededndidudandunisfndentes

(3) NMSANLADNIAYANILINGNFNENSAIEITNNTADUTDLUEU haT/Y38 NSABUAUNIE SIUNI
NI1TUINNANNSANENTERUTsIUANBINDUUANY kasAsuUaaUlneSEUUARLEDNYDY al.0n.

2.3 Ugywrvastinfnwiwsnidn
M anudiuniwsnsdssnalidiene
M anudiundamans/ Anermanslifisame
O msusushanmsiseulussiuisondne
O dndnulivszasiaSeuluanninfaoudndents

2.4 nagnslunissfiunsiteutletywn / dedrinvesindnuilude 2.3

M foaouaiusiouanuiiiugiudounisSou

M dansuguiimadn@nunlu wuziinisnadmanedin malianisiseuluumingtde
WAZNITUULIAT

M dalidszuuenansdiivinuiiievvihiaondosgua dnideu TauugiundnAnw
waglidudlunsalin@nuiiamaudidudunsdfivy

M dafanssuiliieadestiunsadsmnudiiudvosindnuuaznsquatindnu Téun fu
usinusErsEnAnmiuenanss Sunuiunases msfinnumaisuresindnysuli
1 9ne9sdiaeu uazdnnanssuaeuasuddnduy

2.5 wnumssutindnwinazddnsansinulusses 5 Y

v TN AnEwAazUnIsAnen (A)
eAUTUY
2564 2565 2566 2567 2568
) WHUEY [ WHY | uHUEWiR WH WHUENAY WHL WHUEANAY W WHUENAD
Unfi | Aefnw | Und finwn Un@ finen Uni finwn Uni finen
‘ijzu%ﬁ 1 30 10 30 10 30 10 30 10 30 10
‘ijzu“ﬂ‘ﬁ 2 30 10 30 10 30 10 30 10
D 3 30 10 30 10 30 10
H.97 a : - 30 10 30 10
I 30 10 60 20 90 30 120 40 120 40
UA. LAAZINY
U 40 80 120 160 160
AN 40 40
d159
N13ANEA




2.6 SUUITTUUAULAY
1. ygnudayasuUszananmaiuszauane 3 U lneduwunieasdennuiidenisaues

12

JuUsTUNN
Ysuuszuna
WANUU 2564 2565 (Uszunaunns) 2566 (Uszu1unnsg)
uuszanae | qudszanal uussanae | qudssanae | sudseanar | qudssanag
LAURAY Rusela WEIUAY Huswld WEIURAY Rusela
(Uszunaunis)
N3ISEUNITEY 367,566,100 76,045,400 353,260,300 | 65,458,000 | 360,325,500 @ 68,654,000
Y 11,448,600 11,046,000 11,168,000
UINIFIVINTHNEIAL 1,837,300 1,656,000 1,676,000
M3y serau Aaly 530,000 530,000 530,000
JausTIILAZAwWING oY
aﬁuaw?mms 2,178,000 2,023,000 2,049,000
USMITUWINGGE 47,369,200 31,460,700 48,316,600 28,955,000 49,283,000 28,106,000
37U 414,935,300 | 123,500,000 | 401,576,900 | 109,668,000 | 409,608,500 | 112,183,000
iﬁuﬁ'\‘léu 538,435,300 511,244,900 521,791,500

2. AnldAedernaenvangns 314,179.96 Um

2.7 STUUNISANE

M wuuduseu

OOo0oagd

2.8 N15KgUlauNUenn NTTUIUITILALTNITAMNSLTYUTIUTINNNIINGIaY

1 4 a a & [
wuumslnanudedeiunidunan

wuunmalnan1sdumasidn

wuumalnanudaunsnmuazidoadudondn
a c a ¢ & A [y .
wuumslnamediannselindiudenan (E-learning)

1) nszuidniuminedeideddndasinnsaniulouw azdendunsyuiisniideneglu

seauiednurseiiaulndlfgsiunssundvindmualilulasaiamdngasanuin

a v A ! = [ a A & € 1 a o =
YasurINeaudesing wislunseuiwitmidulselesunenisiseuresinfneg uay

foslsuamuiturounnausfitioides

2) NG T RIITUNDUATEUIUIYT TUIURUILNA
InFnwdeunnanuniivendedu lnsauiurevve sz iiie)
nsfansuUiudngssuuaduiuaude tiduumine1dededn

STAUUSYEINT W.A. 2561 U9 8 uaz 9

3. WENgAILAZRTIRADU

3.1 ¥ANgAS

3.1.1 IMUIUNUBAATIUARBANANFATUBIUARZUNY

o w

¥

UBI YNU
4 30

AMMNUTUYDINTESUIU

7 7
v a

oY

A9

v =
219M 993
FYANTANE




WHUUNR laitleenin
whuanaEnY) lldaenin

3.1.2 laseaframdngns
N wHuUn@

(1) vuandvAnyaly
- AnUsAu
nauATIAIUMIRRIUInwen s duisous
nauArsunaudsinassassauinnssy
nauAsunsiauinvnndunadieaiidauds
- v uden lagidenann 3 nauin
(2) vunAvanie
- AU
- Jyuen
W nendeny
eNLEeN
- 9 (91d)
(3) viwnIvIFINLET

Y. WHUENNIRNE

(1) vuandvAnyaly
- AUeAy
nauATIAuNIRRILInwen s duiseus
nauArIeun s dugsinassassauinnssy
naEAv UMz s dunaliosiiduuds
- Jyuden lagdenann 3 nauin
(2) nundvnanie
- ANy
- Jven
T nenveny
v nenFen
- Jln (i)
(3) viunIVIFINLET

130 #UEAR
129 %#U8AA

laidaenin
laitlaenin
laitlaenin

laitieenin
laidaenin

laitdoanin
Taltlpenin
laitlaenin

Taltlpenin
laitdoanin

WUWAN
30
24
15

94
37
57
51

15

WA
30
24
15

93
37
56
53

15

13
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3.1.3 NSTUIUIVN
n. wHuUn@ (Regular Plan)

(1) nua3gAnyialy 30 nuaenn
General Education 30 credits
39¥1U%AU (Required Courses) 24 KR
1.1 ngudmdumsnaniineen1sidugiseu (Learner Person) 15 wqefin

001101 w@. 101 mmé’mqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 w8, 102 mmé’mqwﬁyugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 u.®. 201 NNIDUTILATIZALA NS T8 URE 19U AVEHE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
001225 we. 225  ;wdinguluvsunineiemaniiazinalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context
204100 2.AW. 100 wialulagansaumanazTinaiylml 3(3-0-6)
CS 100 Information Technology and Modern Life
1.2 ngudmdumsnaniineen1silugsauasneassauinnssu (innovative Co-creator)
3 wuwnn
201190 an. 190 NsAReY1NIRTNY I n1TuATeynn warnsdeans  3(3-0-6)
MOINYIFENS
SC 190 Critical Thinking, Problem Solving and Science
Communication
1.3 nguivdrumewavinezmadunaiiosiidauuds (Active Citizen) 6 vU28AA
140104 5. 104 ;sidunadies 3(3-0-6)
PG 104 Citizenship
201111 29n. 111 lanuisineneans 3(3-0-6)
SC 111 The World of Science
v Laen (GE Electives) 6 wuWNA

TdnAnwdenseunseuIniInaINye 3 nquiudndn 6 niein annseuIinselull
A student also chooses at least 6 credits from these 3 groups of GE courses.

1A 14 o CY < ¥ 4
nguAvINIUNITWHUIINEEN5I0ULSeU3 (Learner Person)

009103  w.us. 103 Ns3ansaumALazNITU AR THUNA 3(3-0-6)
LS 103 Information Literacy and Information Presentation

011269  w.Us. 269 Uy nAsugnanaLiies 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy

462130 Aa.un. 130 g luTInUszaniu 3(3-0-6)
PHPC 130 Medications in Everyday Life

610114 o.0n. 114 E]’]‘I/T’]iLﬁE]QI“Uﬂ’]WLL@%ﬂ’NQN’]@J 3(3-0-6)



702101

851100

888102

954101

AG
UG.N9.
FINA
.
MC
2.0,
DIN
An.ay
INX

114
101
101
100
100
102
102
101
101

Food for Health and Beauty
nsRuluTInUszaniu

Finance for Daily Life

nsaeansiiead

Introduction to Communication
oiumdeyaifiogsia

Big Data for Business
nsdansaelviuazmaluladansaumeaod
Introduction to Modern Management and

Information Technology

15

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1A 14 [ 0% < Y v s W .
ﬂq&l'J“U']ﬂ'1‘Ufﬂ’iWGLI‘U’WIﬂ‘l‘ilgﬂ’]itﬂuaiﬂuﬁiﬂﬁﬁiiﬂUQGlﬂ’i’iN (Innovative Co-creator)

013110

050106

063101

201114

610112

703103

751100

888107

I IneiuFInUsEIiu
Psychology and Daily Life

a ] < cala !
AaUzLINI T UL LI NUAMAT
Humanistic Arts
N3SEUSNoNTHAILIAULEY

Learning for Self-Development

a

s Y )
’mmmammLLaﬂaaMIuIaﬂﬂﬁlquu
Environmental Science in Today’s World
WINNTIUNANS UMD IS
Food Product Innovation

< ¥ a & £
N UUNUIZNDUNITUAZTINAUDINY
Introduction to Entrepreneurship and Business
WSEgANAnsuTInUTEIN T
Economics for Everyday Life
N3EUAUgIAIUUATRLNan DTy

Business Startup on Digital Platform

ngudmdunsnavineznsilunadisafidiiuuds (Active Citizen)

012200

050121

365221

192, 110
PSY 110
u.An. 106
HUGE 106
f.ad. 101
EDClI 101
1. 114
SC 114
2.9n. 112
AG 112
U5.n3. 103
MGMT 103
Fie. 100
ECON 100
wLm. 107
DIN 107
u.Ay. 200
RE 200
u.@An. 121
HUGE 121
ndi 221
FORA 221

(2) NUINIVUANE
Field of Specialization

INBEN
Mind Volunteer

IS IS
wawdlaslnglulssapuondeu
Thai People in the ASEAN Community
MANNITYSNYNTNINIFITUVIRLAL AN OU

Principles of Conservation

laidaendn

a minimum of

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(2-2-5)

3(3-0-6)

3(3-0-6)

94 wUWAA
94 Credits



2.1

202101

202102

202103

202104

203103

203104

203107

203108

203226

203229

203235

203288

204102

206115

207117

207187

208241

AYLLNY

Core Courses

1.91. 101
BIOL 101
2.97. 102
BIOL 102
2.97. 103
BIOL 103
1.91. 104
BIOL 104
Q2.A4. 103
CHEM 103
2.A4. 104
CHEM 104
2.A4. 107
CHEM 107
12.A4. 108
CHEM 108
1.A. 226
CHEM 226
2.A4. 229
CHEM 229
2.A4. 235
CHEM 235
1.A4. 288
CHEM 288
2.AN. 102

CS 102

2.A0. 115
MATH 115
1. 117
PHYS 117
197, 187
PHYS 187
.80, 241
STAT 241

TAnefiugiu 1

Basic Biology 1

FAneitugiu 2

Basic Biology 2

UURNTIINe 1

Biology Laboratory 1

UURNSTIINeN 2

Biology Laboratory 2

Wil 1

General Chemistry 1

Wil 2

General Chemistry 2

UitRnsaiivialy 1

General Chemistry Laboratory 1
UitRnsaiivialy 2

General Chemistry Laboratory 2
wIgsAnddmsuinAnwusnaiv gl
Physical Chemistry for Non-Chemistry Students
UuRNseiinEda

Physical Chemistry Laboratory
LPIAATIZN

Analytical Chemistry
UURNsweIRRIIEn

Analytical Chemistry Laboratory
nMATEdeyadaaiey | nsETIvumaiaLaz
nsuszyns

Intelligent Data Analysis : Survey of Techniques
and Applications
LABASAENNTUINIMIANTTTTUYIR 1
Calculus for Natural Science 1
UURNTHENS 1

Physics Laboratory 1

Wand 1

Physics 1

AnnasuUTILAL

Statistics for Biochemistry

16

37 U8

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)

3(2-2-5)

3(2-2-5)

1(0-3-0)

3(3-0-6)

3(3-0-6)
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2.2 A¥uen Tidaanan 57 %uaenin
Major a minimum of 57 Credits
Tushuilodheden 36 whefn avdesfunszuadvsyiu 300-400 wazegelios 18
wihefn axdendunszunidnsesu 400 Fuly
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 Ay nanUAu 51 wuaenn
Requirements 51 Credits
201301  2.9m. 301 AruUaenfeuasauiuAmTnm 2(2-0-4)
SC 301 Biosafety and Biosecurity
203205 7.Au. 205 widunIddunsutindnudall 3(3-0-6)
CHEM 205 Organic Chemistry for Biochemistry Students
203243 2., 243 UfURnseBunzddmsutnAnwduadl 1(0-3-0)
CHEM 243 Organic Chemistry Laboratory for Biochemistry
Students
203331 2.A4. 331 Mesgimaeiiforede 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical Analysis
203337 2.eu. 337 UfTBMsmsleTeinaeiidieiadesile 1(0-3-0)
CHEM 337 Instrumental Methods of Chemical Analysis Laboratory
211303  2.4%.303  35navaLedl 3(1-6-2)
BCT 303 Biochemical Methods
211311 2.9%. 311 Fuadl 1 3(3-0-6)
BCT 311 Biochemistry 1
211312 2wn. 312 Fedl 2 3(3-0-6)
BCT 312 Biochemistry 2
211317 2w, 317 UdRmsved 1 1(0-3-0)
BCT 317 Biochemistry Laboratory 1
211318 2.9w. 318 UUANTIAL 2 1(0-3-0)
BCT 318 Biochemistry Laboratory 2
211343 2.9%. 343 gUNIAldMTUNTLUIUNTNBULALNEINITHEAN 1Y ILAL] 4(3-3-6)
BCT 343 Instruments for Upstream and Downstream Processing
in Biochemical Production
211397  2.am. 397 NTIBUAZNAIUINIT AL 3(2-3-4)
BCT 397 Research and Development in Biochemistry
211399 2. 399  msAnnululsanugnanngsy 1(0-6-0)
BCT 399 Industrial Training

211414 .. 414 walulagvesdukazlusiu 3(3-0-6)



211415

211447

211451

211452

211498

211499

215205

215206

064422

064423

202305

202321

203352

209301

211412

211421

BCT 414 Gene and Protein Technology

2.9%. 415 wialulagaslulansauazana

BCT 415 Carbohydrate and Lipid Technology

2. 447 mswasusumstinmlaegduniduazioul

BCT 447 Microbial and Enzymatic Biotransformation

2.9%. 451 nsuAtymidudeumainenamansinin

BCT 451 Complex Problem Solving in Bioscience

2.9%. 452 Pinnssulaziania

BCT 452 Bioinnovation and Enterprises

2.9%. 498 dunudiallaziaduinnssy

BCT 498 Seminar in Biochemistry and Biochemical Innovation

2.9%. 499 Ygymiiaensdiaiilazdaaiuinngsy

BCT 499 Special Problems in Biochemistry and Biochemical
Innovation

1.3%. 205 RYINEN

MICB 205 Microbiology

1.2%. 206 U URN1598%3 NN

MICB 206 Microbiology Laboratory

2.2.2 Ay uenidan litfoandn

Electives a minimum of

Tmdenseulidaenin 6 nuIeAn NNSEUIIVINIRBLUTRD

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

f.An. 422
EDSC 422
f.AN. 423
EDSC 423
2.97. 305
BIOL 305
1.97. 321
BIOL 321
1.A4. 352
CHEM 352
1.A8. 301
IC 301
2.90. 412
BCT 412
2.9, 421
BCT 421

MsfeansInemans

Science Communication
Qﬁﬂqgmﬁaaﬁu‘luL%ﬁwmmam%
Local Wisdom Related to Science
@b

Biometry

FIVUUDILTAG

Cell Biology
Anulaenseluiaalianisiadl
Safety in the Laboratory
LAHINTTUINNITONAMNTTY
Industrial Process Chemistry
FINGUUMANTUALFUNN
Bioenergetics and Health
wialulagTaiinisnisunng

Modern Biomedical Technology

18

3(3-0-6)

4(3-3-6)

1(1-0-2)

3(3-0-6)

1(1-0-2)

3(0-9-0)

3(3-0-6)

1(0-3-0)

6 RUWNA

6 Credits

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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211422 .9, 422 PUATUWINATIUN NI TLAZLNEATATIN 3(3-0-6)
BCT 422 Food and Agricultural Biochemical Innovation
211423 2.9, 423 wealulagndanudnmuardaindon 3(3-0-6)
BCT 423 Bioenergy Technology and Environment
211445 .90, 445 aslindusauazimen 3(3-0-6)
BCT 445 Flavor and Fragrances
211495  q.9m. 495 Wdoidenassiuanivdiallazdeiiuinnssy 2(2-0-4)
BCT 495 Selected Topics in Biochemistry and Biochemical Innovation
215303  2.9%. 303 nindaun ey tazuinnssuniedanm 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations
215411  2.3%. 411 FInewendin 3(2-3-4)
MICB 411 Biology of Mushrooms
255323 2f.9. 323 nsUseAunmn sy 3(3-0-6)
IE 323 Introduction to Quality Assurance
361210 n.g. 210 Ugfimansuaznsdanmsninennssssumfidesdy 2(2-0-4)
SOIL 210 Introduction to Soil Science and Natural Resources Management
601301 ®.9m. 301 ansidufivluenms 3(3-0-6)
FST 301 Toxic Substances in Food
601361  8.9%. 361 LANVDI919T 3(3-0-6)
FST 361 Food Chemistry
2.3 Fn (§13) liioundn 15 woefn
Minor (if any) a minimum of 15 Credits

TnAnufivszasdazisouiviln enadendeuivivluawlaflénidnaaumuusenie
wninededodnl o Sviniilaaeudmsuinfnwuminedededl lidesndn 15 misefs
Tnsenadfiuteutese1ssivinm Sasiliisnumheinmunassvdngaafindudn lidesnd
15 uenn

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 which lead to addition of at least 15
credits to total.

(3) BUINIVNADNLES laidaenin 6 WU2BNA
Free Electives a minimum of 6 Credits
5’1qumaﬁmswmaawé’nqm laidaendn 130 #u2enA

Total a minimum of 130 Credits



. uNUENNIANEY (Cooperative Education Plan)

20

(1) wandvdneialy 30 %u2enn
General Education 30 credits
39¥1U%AU (Required Courses) 24 KA
1.1 ngudvshunsauvineznsidugiseus (Learner Person) 15 vuqenia

001101 w8, 101 mmé’mqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

001102 ww®. 102 mmé’mqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2

001201 u.®. 201 NT9IUTIILATIZILAE NI URE1NIUTEAVEHA 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001225 we. 225  awsanguluviunineimaniwasmalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context

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

1.2 nguivdhuntswauineznsdugsuadeassduinnssa(innovative Co-creator)

201190 ..

SC

1.3 ngudmdunisnanniineznisilunadissfidiauds (Active Citizen)

190

190

3 Wu28nA
nsAneg1siRsu M n1swAtynm wavnsdeds  3(3-0-6)
MY IFNERS
Critical Thinking, Problem Solving and Science

Communication
6 hUIWNA

140104 sy, 104 madunadies
PG 104 Citizenship
201111 2w 111 TanNWAINeFNEns
SC 111 The World of Science

Ay aan (GE Electives)

3(3-0-6)

3(3-0-6)

6 ¥28nn

TdnAnwdenseunszuIwivNgie 3 nquLiudndn 6 niein AnNNseuIvIvelUl

A student also chooses at least 6 credits from these 3 groups of GE courses.

1 a 1 o % < | v
NANIVINUNIWAUINYSNSUUKLIBUS (Learner Person)

009103  wu.us. 103 Ns3ansaUALaZNISULEURATHULNA 3(3-0-6)
LS 103 Information Literacy and Information Presentation

011269  u.Us. 269 USwgyAsugianaiiies 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy

462130 f.un. 130 gluTInUTEaniu 3(3-0-6)
PHPC 130 Medications in Everyday Life

610114 o.0n. 114 mmnﬁaqmmmammmm 3(3-0-6)

AG 114 Food for Health and Beauty



702101

851100

888102

954101

U5.n4. 101
FINA 101
. 100
MC 100
A 102
DIN 102
An.ad 101
INX 101

nsRuluInUszaniu

Finance for Daily Life

nsdeansiiosdiu

Introduction to Communication
ofumteyaiiegsn

Big Data for Business
msdanisastelusuazmaluladansaumedosiu
Introduction to Modern Management and

Information Technology

21

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

ngudyAunIsWaILYineen1slugsauad1eassaudnnssy (Innovative Co-creator)

013110

050106

063101

201114

610112

703103

751100

888107

197, 110
PSY 110
u.fn. 106
HUGE 106
f.ad. 101
EDClI 101
1. 114
SC 114
2.9n. 112
AG 112
Ug.n9. 103
MGMT 103
fe. 100
ECON 100
wia. 107
DIN 107

INeNVIINU 52U

Psychology and Daily Life
Aauzwiinsidusywdniflnmue
Humanistic Arts
MsBeudiitensimLInLLes

Learning for Self-Development
Ingnmanidundeslulaniagiiu
Environmental Science in Today’s World
WINNITUNAR S U InS

Food Product Innovation
naifugfuszneunsuazgsiadasiu
Introduction to Entrepreneurship and Business
wTugAanstuTInUsein iy

Economics for Everyday Life
nsiBudugsRauuATaunanylasy

Business Startup on Digital Platform

ngudgdunsnavineznsilunadissfiiiuuds (Active Citizen)

012200

050121

365221

u.Ay. 200
RE 200
u.@An. 121
HUGE 121
ndi 221
FORA 221

(2) KUINIVWANE

Field of Specialization

AP

Core Courses

I90EN
Mind Volunteer

A =
wardloslnelulszyrauondau
Thai People in the ASEAN Community
MANNITOYSNYNTNYINITTITUVIRLALAIINTOU
Principles of Conservation

Tidfaanan

a minimum of

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(2-2-5)

3(3-0-6)

3(3-0-6)
93 wuq8NA
93 Credits

37 U8NA
37 Credits



202101  1.97. 101
BIOL 101
202102  1.93. 102
BIOL 102
202103  1.97. 103
BIOL 103
202104  1.91. 104
BIOL 104
203103  1.A. 103
CHEM 103
203104 1.Au. 104
CHEM 104
203107  2.Ad. 107
CHEM 107
203108 1.Au. 108
CHEM 108
203226 12.Al. 226
CHEM 226
203229 1.A4. 229
CHEM 229
203235  1.A4. 235
CHEM 235
203288 1.Al. 288
CHEM 288
204102 2.AW. 102
CS 102
206115 1.4 115
MATH 115
207117  Wd. 117
PHYS 117
207187  2.a. 187
PHYS 187
208241 1.dq. 241
STAT 241
2.2 Jvwen

Major

FAneugu 1

Basic Biology 1

TAnefiugiu 2

Basic Biology 2

UURNTIINeN 1

Biology Laboratory 1

UURNSTIINeN 2

Biology Laboratory 2

wiivialy 1

Genearl Chemistry 1

Wil 2

General Chemistry 2

UiTRnsaiivialy 1

General Chemistry Laboratory 1
UitRnsaiivily 2

General Chemistry Laboratory 2
wIgsHAnddwmsuinAnwusnalv Il
Physical Chemistry for Non-Chemistry Students
UUAn1seiiEda

Physical Chemistry Laboratory
PIAATIZIA

Analytical Chemistry
UURNSAIAAIEN

Analytical Chemistry Laboratory
NFIATIERYeYasaasey | MIdTaiumalliawag
nsuseynsl

Intelligent Data Analysis : Survey of Techniques
and Applications
WABAFAENNSUINIMIANTTTTUYIR 1
Calculus for Natural Science 1
Ufumn1sWEnd 1

Physics Laboratory 1

Wand 1

Physics 1

annasuTILAL

Statistics for Biochemistry

lsidoenin

a minimum of

22

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)

3(2-2-5)

3(2-2-5)

1(0-3-0)

3(3-0-6)

3(3-0-6)

56 #uU8NA
56 Credits
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Tusuuitlogeties 36 miwdn Azdaadunszuiuivisedu 300-400 wayagldtias 18

e azsondunszuiimsesu 400 YUl

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 v anUenu
Requirements
201301 12.9n. 301 m’mﬂaamﬁaLLazmmﬁummﬁfsmw
SC 301 Biosafety and Biosecurity
203205 7.4 205 iBunIddusutinAnw Tl
CHEM 205 Organic Chemistry for Biochemistry Students
203243  7.A4. 243 UuRNsediBunIddmsuinAnwguad
CHEM 243 Organic Chemistry Laboratory for Biochemistry
Students
203331 2.Au. 331 nMslaszimaaifeoesedie
CHEM 331 Instrumental Methods of Chemical Analysis
203337 2eu. 337 UjTRmsmsleswinaeiieeiedle
CHEM 337 Instrumental Methods of Chemical Analysis
Laboratory
211303 2.9%. 303 W TuAL
BCT 303 Biochemical Methods
211311 2.9m. 311 Al 1
BCT 311 Biochemistry 1
211312 2.9m. 312 Al 2
BCT 312 Biochemistry 2
211317 9. 317 UdRMsTed 1
BCT 317 Biochemistry Laboratory 1
211318 2.am. 318  UfjUAns¥edl 2
BCT 318 Biochemistry Laboratory 2
211343 2.9%. 343 gUNIAldMTUNTLUIUNTNDULATNAINITHEAN 1Y ILAL]
BCT 343 Instruments for Upstream and Downstream
Processing in Biochemical Production
211397  2.am. 397 NTIBUAZNAIUINITIAL
BCT 397 Research and Development in Biochemistry
211414  q.a9m. 414 wialulagvesdutazlushiu
BCT 414 Gene and Protein Technology
211415  2.9%. 415 walulagaslulansnuazann
BCT 415 Carbohydrate and Lipid Technology

53 %U8NA
53 Credits
2(2-0-4)

3(3-0-6)

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)

4(3-3-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)
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211447 2w, 447 mswWasugumstinmlaeduviduasioules] 4(3-3-6)
BCT 447 Microbial and Enzymatic Biotransformation

211451  2.9%. 451 nsuAtymidudeunmadnenamansinin 1(1-0-2)
BCT 451 Complex Problem Solving in Bioscience

211452  2.am. 452 FInnTsuLaZIaNNg 3(3-0-6)
BCT 452 Bioinnovation and Enterprises

211497 .. 497 aufafineIMsTIAllLaz TAduInn Ty 6 NN
BCT 497 Cooperative Education in Biochemistry and

Biochemical Innovation

211498  1.9v. 498 dununBedinastialiuinnssy 1(1-0-2)
BCT 498 Seminar in Biochemistry and Biochemical Innovation

215205  2.3%. 205 %Y INeN 3(3-0-6)
MICB 205 Microbiology

215206 2.3%. 206 U URN1598%7 3NN 1(0-3-0)

MICB 206 Microbiology Laboratory

2.2.2 Ay wanLaan ladaenin 3 BUBNA
Electives a minimum of 3 Credits
Tmasnseulidesnin 3 wiiein annszuidvsassludfe

Choose at least 3 credits of any courses from the followings:

064422 @an. 422 m1sdeanTInermans 3(2-3-4)
EDSC 422 Science Communication

064423  @.an. 423 QﬁﬂqgmﬁmﬁﬂuL%ﬁwmmam% 3(2-3-4)
EDSC 423 Local Wisdom Related to Science

202305  2.%73. 305 Yranm 3(2-3-4)
BIOL 305 Biometry

202321  2.973. 321 INIe LA 3(2-3-0)
BIOL 321 Cell Biology

203352 1.AY. 352 AnuUaendieluresliRnisad 2(2-0-4)
CHEM 352 Safety in the Laboratory

209301 1.A@. 301 LAHINTTUINNITNAIMNTTY 3(3-0-6)
IC 301 Industrial Process Chemistry

211412 249, 412 FINGNIUANEATULAZIUN N 3(3-0-6)
BCT 412 Bioenergetics and Health

211421  2.a9m. 421 wialuladyainiensunng 3(3-0-6)
BCT 421 Modern Biomedical Technology

211422 2.9, 422 FARUTINITUNNDIMITUALLNYATATTY 3(3-0-6)
BCT 422 Food and Agricultural Biochemical Innovation

211423  H.am. 423 wealuladngsuiinmuazsnnde 3(3-0-6)
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BCT 423 Bioenergy Technology and Environment
211445 7.9, 445 aslinausauazimen 3(3-0-6)
BCT 445 Flavor and Fragrances
211495  2.%9. 495 MdaLaanassluaIuITAATILazTINANUINNTIY 2(2-0-4)
BCT 495 Selected Topics in Biochemistry and Biochemical Innovation
215303  2.9%. 303 ningaun g tazuinnIsuniedanm 1(1-0-2)
MICB 303 Intellectual Property and Biological Innovations
215411  2.3%. 411 CRIIRRIGNStY 3(2-3-4)
MICB 411 Biology of Mushrooms
255323 qA.9. 323 miﬂszﬁ’mmmwﬁméfu 3(3-0-6)
IE 323 Introduction to Quality Assurance
361210 ng. 210 Ugfimansuagnsdanisninennssssuvfidesdy 2(2-0-4)
SOIL 210 Introduction to Soil Science and Natural Resources Management
601301 ®.9. 301 ansfidufivluenms 3(3-0-6)
FST 301 Toxic Substances in Food
601361 98.9m. 361 LANVDI919NT 3(3-0-6)
FST 361 Food Chemistry
2.3 3910 (813) liitfoundn 15 wiaehn
Minor (if any) a minimum of 15 Credits

Undnwfivszasrazdewinln  eradenduwivinluanleflsidedeunuusznia
wAnendodeddnl es JvilniidedeudmiutnAnwumiverdododul ldteunin 15
mhedn  Taganuiiureuresennsditinw Gz lifldnnumhefnrunaoandngns
fisgusn Tildesndn 15 miedn

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 which lead to
addition of at least 15 credits to total.

(3) BNV ADNLES laitaanan 6 NuENH
Free Electives a minimum of 6 Credits
NUIUNUENATINAADANANEAT lsifaand 129 wuaenn
Total a minimum of 129 Credits

UUBLAR ANUALUBVBILAVSHANTZUIUIVN
1 v
SPANTEUNATMI I U usLaY 6 wan sasalUil
1. @AY 3 AISN  LARIDY AMY LATAIAIT/E1UNITT NNTLUILITIUUAINA



gee
=}
=D
—_

001101
140104
202101
202103
203103
203107

206115

JUUN 1

001102

202102

202104
203104
203108
204100

207117

2) 1aviinans (Mandu) uanana vanavyluanviiv
3) @Y (MaN1UIL) wande aynTUlUNLIAYYURIEI VIV

LAY 3 A7IN8 IwUNLARIT

2.
1) @SN (MaNTee) Wansdy SEAUYBINTEUININ
“100-200” WAAIDY  NSEUNAYISTAUNUGIY
300-400” WARDY  NITUIATITEAUES

3.1.4 WAAIWAUNISANE

nangnsIneAmansingn srv1duaiivazliaaiiuianssy

LHUUNR

= P
A1ANITANYIN 1

1.9. 101
ENGL 101
3.0. 104
PG 104
2.97. 101
BIOL 101
1.97. 103
BIOL 103
1.A4. 103
CHEM 103
1.A4. 107
CHEM 107
1AM 115
MATH 115

adanguiiugiu 1
Fundamental English 1
maJunaidie

Citizenship

Trmenitug 1

Basic Biology 1

UfURN15TINe 1

Biology Laboratory 1

il 1

General Chemistry 1
UftRmaiaiivialy 1

General Chemistry Laboratory 1
wAARSAAMIUINGINENSTITUYIA 1

Calculus for Natural Science 1

= =
A1ANITANYIN 2

1.9. 102
ENGL 102
2.91. 102
BIOL 102

1.97. 104
BIOL 104
1.A4. 104
CHEM 104
2.A4. 108
CHEM 108
2.AW. 100
CS 100
2d. 117
PHYS 117

mmé’aﬂqwﬁugm 2
Fundamental English 2
Frmenitugiu 2

Basic Biology 2

UHURNI5YIINE 2

Biology Laboratory 2

il 2

General Chemistry 2
UFtRnsiAivily 2

General Chemistry Laboratory 2
wialulagansaumalazdinadell

Information Technology and Modern Life

UfuRn1sWEnd 1
Physics Laboratory 1

26

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(2-2-5)

5941 17 Mu8Ae

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)
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207187  .1ld. 187 Wand 1 3(3-0-6)
PHYS 187 Physics 1
5731 18 MuEAe

7 2 aAnsAnEd 1
001201  u.8. 201 NIOUTIATIZALAY NI TEURENEIUTEAVENE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
201190  2.9. 190 nsAnegsiiiTgIu NMsLAtdyn LAZN1TARETNg 3(3-0-6)
WAENS
SC 190 Critical Thinking, Problem Solving and Science
Communication
203205  2.A%. 205 widunIgdmsuinAnw el 3(3-0-6)
CHEM 205 Organic Chemistry for Biochemistry Students
203243 2.A%. 243 UfuRnsialdunsdgdmsuinfnuaiad 1(0-3-0)
CHEM 243 Organic Chemistry Laboratory for Biochemistry
Students
203235  2.AY. 235 PIAATIZ 3(3-0-6)
CHEM 235 Analytical Chemistry
203288 .Myl 288 UfuAnseTine 1(0-3-0)
CHEM 288 Analytical Chemistry Laboratory
204102 2.AW. 102 nMsAseideyadaatuy: NsdTIanumAiALaYNIg 3(2-2-5)
Uszyna
CS 102 Intelligcent Data Analysis: Survey of Techniques and
Applications
211311 29w, 311 Fuedl 1 3(3-0-6)
BCT 311 Biochemistry 1
211317 2.9m. 317 UfuRn1sTedl 1 1(0-3-0)
BCT 317 Biochemistry Laboratory 1
37U 21 BEin
7 2 aANsANEd 2
001225  w.8. 225 mwdanguluvsunivemansuazmalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context
201111 2an. 111 TanuiaineAans 3(3-0-6)
SC 111 The World of Science
203226  2.A3. 226 wilTsdnddwmsutinAnwiuenaiu i vedl 3(3-0-6)
CHEM 226 Physical Chemistry for Non-Chemistry Students
203229 2.AY. 229 UuRnnsiailildna 1(0-3-0)
CHEM 229 Physical Chemistry Laboratory
208241  2.@0. 241 anRdmsuTIAL 3(3-0-6)
STAT 241 Statistics for Biochemistry
211312 29w, 312 Al 2 3(3-0-6)
BCT 312 Biochemistry 2
211318 2.9%. 318 UURNsTeL 2 1(0-3-0)

BCT 318 Biochemistry Laboratory 2



215205
215206
JuTT 3
201301
203331

203337

211303
211414
211415
JuTT 3
211397

211343

211447

211451

U7 4
211399

211452

2.9%. 205
MICB 205
2.9%. 206
MICB 206

ATYING

Microbiology

U U988 INeN
Microbiology Laboratory

= P
A1ANTANYIN 1

2.9, 301
SC 301
1.A4. 331
CHEM 331
1.A4. 337
CHEM 337

2.99. 303
BCT 303
1.90. 414
BCT 414
2.90. 415
BCT 415

aulasadouarauiuamadanm
Biosafety and Biosecurity
mslaTzimaaisiaededle

Instrumental Methods of Chemical Analysis
UftRnmsmieneimaeiifeiniedle
Instrumental Methods of Chemical Analysis
Laboratory

WnsTuad

Biochemical Methods
wialulagvesdunaz Uiy

Gene and Protein Technology
walulagaslulamsalazafia

Carbohydrate and Lipid Technology

= ]
AIANTANYIN 2

2.99. 397
BCT 397
2.90. 343
BCT 343

1.9, 447
BCT 447
2.9, 451
BCT 451

nMTIdBaziMUImMIsTILAl

Research and Development in Biochemistry
UNIldMTUNTFUIUNISNBULAENAINTHEAN 19T UAT]
Instruments for Upstream and Downstream
Processing in Biochemical Production
MswAsugUMsTInmlneduriduasioule:]
Microbial and Enzymatic Biotransformation
msuitymidudoumsivermansianm
Complex Problem Solving in Bioscience
Fyndenmnaivdnwialy

GE Elective

I NADNES

Free Elective

= =
A1ANITANYIN 1

2.99. 399
BCT 399
2.99. 452
BCT 452

nsinaululsanugnangsy
Industrial Training
PIINNTIUUALIANND
Bioinnovation and Enterprises
A naniden

Major Elective
Fdenmnaianwiiill
GE Elective

28

3(3-0-6)

1(0-3-0)

31 21 MR

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(1-6-2)

3(3-0-6)

3(3-0-6)

53 15 AR

3(2-3-4)

4(3-3-6)

4(3-3-6)

1(1-0-2)

53U 18 %A

1(0-6-0)

3(3-0-6)

5733 10 BuIAn



U7 4
211498

211499

gee
(=]
==D.
—

001101
140104
202101
202103
203103
203107

206115

Ul 1

001102

202102

202104
203104
203108

204100

AANTSANYIN 2

2.9N. 498
BCT 498
2.99. 499
BCT 499

funuPwaikasd Al uinnssuy

Seminar in Biochemistry and Biochemical Innovation
Ugymiiawnetialilas TaLaiiuinnssy

Special Problems in Biochemistry and Biochemical

Innovation

A aenEs

Free Elective
A neniden

Major Elective

NANgATINEIAENTUMAN E1v1TalnasdaliuinnTsy

BHUERNANYN

A1ANISANEIN 1

1.9. 101
ENGL 101
.. 104
PG 104
1.91. 101
BIOL 101
1.97. 103
BIOL 103
7.A4. 103
CHEM 103
q.A4. 107
CHEM 107
1AM 115
MATH 115

adanguiiugiu 1
Fundamental English 1
maJunailea

Citizenship

FAneniiugiu 1

Basic Biology 1

UfURN15TINe 1

Biology Laboratory 1

vl 1

General Chemistry 1
UftRnsiaivhly 1

General Chemistry Laboratory 1
wAARSAFIMIUING AN STITNYIA 1

Calculus for Natural Science 1

= ]
A1ANITANEIN 2

u... 102
ENGL 102
2.91. 102
BIOL 102

.93, 104
BIOL 104
2.A4. 104
CHEM 104
2.A4. 108
CHEM 108
2.AW. 100

mmﬁaﬂqwﬁugm 2
Fundamental English 2
Fmenitugiu 2

Basic Biology 2

UURNTTINEN 2

Biology Laboratory 2

il 2

General Chemistry 2
UftRnsiaiivialy 2

General Chemistry Laboratory 2
wialulagansaumeanaziinadis Tl

29

1(1-0-2)

3(0-9-0)

594 10 e

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(2-2-5)

3 17 wiaeAn

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)



207117

207187

Ui 2
001201

201190

203205

203243

203235
203288

204102

211311

211317

Fuln 2

001225
201111
203226
203229
208241

211312

CS 100

2d. 117
PHYS 117
2.0d. 187
PHYS 187

Information Technology and Modern Life
Ufumn1sWEnd 1

Physics Laboratory 1

Wand 1

Physics 1

= P
A1ANTANYIN 1

1.9. 201
ENGL 201
2.3, 190

SC 190

3.A4. 205
CHEM 205
1.A4. 243
CHEM 243

1.AN. 235
CHEM 235
q.A. 288
CHEM 288
1.AN. 102

CS 102

2.9%. 311
BCT 311
2.9%. 317
BCT 317

NIOULTIATISAAY NI T URENEIUTE AN
Critical Reading and Effective Writing
msAnegsiinsans mMsudtan warmsieansni
IEEnS

Critical Thinking, Problem Solving and Science
Communication

pidunsgdmsulnAnwTLadl

Organic Chemistry for Biochemistry Students

U uRnnswiiduniddmsutinfnudad

Organic Chemistry Laboratory for Biochemistry
Students

LAiAATIZY

Analytical Chemistry

UfuRnsiinszn

Analytical Chemistry Laboratory
nMATgdeyadaatuy: NsdmaunAllALaEn1g
Uszyna

Intelligcent Data Analysis: Survey of Techniques and
Applications

Fuadl 1

Biochemistry 1

UuRn1sTedl 1

Biochemistry Laboratory 1

= ]
A1ANITANEIN 2

u.e. 225
ENGL 225
2. 111
SC 111
1.AN. 226
CHEM 226
1.A4. 229
CHEM 229
.80, 241
STAT 241
2.90. 312

MesIngeluvsuninemansuazmalulad
English in Science and Technology Context
TanuATINemEns

The World of Science
willBsianddmsutdnAnwiuenaivivad
Physical Chemistry for Non-Chemistry Students
iR sweiindna

Physical Chemistry Laboratory
adndamTUTIAL

Statistics for Biochemistry

Al 2

30

1(0-3-0)

3(3-0-6)

5733 18 wuIeAn

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(2-2-5)

3(3-0-6)

1(0-3-0)

53 21 AR

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)



211318
215205
215206
N7 3
201301
203331

203337

211303
211414
211415
U7 3
211397

211343

211447

211451

U7 4
211498

211452

BCT 312

2.9N. 318
BCT 318

1.9%. 205
MICB 205
2.9%. 206
MICB 206

Biochemistry 2
UfuRn1sTed 2
Biochemistry Laboratory 2
8YIMNEN

Microbiology
UfUAN159a83IneN
Microbiology Laboratory

= P
A1ANTANYIN 1

2.9. 301
SC 301
2.A4. 331
CHEM 331
q.A4. 337
CHEM 337

2.9%. 303
BCT 303
1.90. 414
BCT 414
2.90. 415
BCT 415

aruUaensouasauiuamIsTinm
Biosafety and Biosecurity
meeseinuaiisersoesie

Instrumental Methods of Chemical Analysis
UftRnsmslinseimaniisheiadesie
Instrumental Methods of Chemical Analysis
Laboratory

WAl

Biochemical Methods
wialulagvesdunazlusiu

Gene and Protein Technology
walulaganslulamsalazana

Carbohydrate and Lipid Technology

= =
A1ANITANYIN 2

2.90. 397
BCT 397
2.90. 343
BCT 343

Q.90 447
BCT 447
2.99. 451
BCT 451

nMTIdeUaziMuImMIsTILAdl

Research and Development in Biochemistry
gunsaldmSuNTEUIUNMIABULAENAINITHEAN 1T 1AL
Instruments for Upstream and Downstream
Processing in Biochemical Production
mMaAsusunsTinmlneqduriduasioules]
Microbial and Enzymatic Biotransformation
msuitymidudoumaivetmansianm
Complex Problem Solving in Bioscience
Fyudenmnadvdnuiily

GE Elective

ELRIGLIIGE

Free Elective

= =
A1ANITANYIN 1

2.9%. 498
BCT 498
2.9%. 452
BCT 452

funuTeliuasTuatuinnssy

Seminar in Biochemistry and Biochemical Innovation
PITPNTTULAL AN

Bioinnovation and Enterprises

A ueniaen

Major Elective

31

1(0-3-0)

3(3-0-6)

1(0-3-0)

3 21 MR

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(1-6-2)

3(3-0-6)

3(3-0-6)

53 15 AN

3(2-3-4)

4(3-3-6)

4(3-3-6)

1(1-0-2)

53U 18 "IN

1(1-0-2)

3(3-0-6)
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Ay ndennanIndneniabl 3
GE Elective
v LaRNES 3

3 13 wuwdn

N 4 aANsANET 2
211497 .. 497 anfafnwImMsTaiinazdaiiuinngsuy 6
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=p

¥o-uuena

AN

AszauEIW/dUN

Uagliu

Wauiuuse
WANGNS
U

3

UF.

M3

UF.

TIUIUNAU
AYIN15594
(waeuluszes
5 Yanga)

*

NALAT.AYIUT AN

Dr.rer.nat. (Bioorganic Chemistry),
Martin-Luther University Halle-
Wittenberg, Germany, 2008

.. (naluladdinam),
WMIeIFYNAng, 2544

WU, (af) (Reshfensuiunil),
unnIneaeLdesiug, 2541

14.89

10.89

14.89

10.89

12(4)

€

NEA.AT.UN

Db
o}

Nk

o

Ph.D. (Biochemistry and Molecular
Biology), University of California,
Los Angeles (UCLA), USA, 2009
w.u. (1nd) (Aeshdeususunia),
UINeaedeslr, 2544

11.06

7.43

11.06

7.43

23(10)

uet.os. Jgdn USauden

Ph.D. (Biomedical Engineering),
University of Michigan, USA, 2011
M.S. (Biomedical Engineering),
University of Michigan, USA, 2006
B.S.E. (Biomedical Engineering)
(Minor:Chemistry), Duke
University, USA, 2005

11.81

4.50

11.81

4.50

15(7)

@

NA.AT.ITOUIA ATRIUN
Y

Ph.D. (Microbiology), University of
Kent at Canterbury, UK, 2010
.. (naluladdinam),
unnIneaedeuil, 2546

MU, (NATANTLNNE),
UINeNaeeslrl, 2542

17.87

17.87

12(4)

NA.AS.3ANNN Aites *

m.a. (nalulagdinan),
UINeNaudeslrl, 2548

WMy, (malulagdinn),
UMIngaudedivg, 2543

M. @wadlazdnadinalulad),
UMIngaededivg, 2540

12.87

4.50

12.87

4.50

NA.ATUNNEY AU FUNS
L

Ph.D. (Engineering), Ritsumeikan
University, Japan, 2003

M. @3Inen),
unnIneaededuil, 2542

WM. (R8%MeN),
UINYGedesl, 2540

15.78

4.50

15.78

4.50

20(7)

NALAT. WY LEIND

Ph.D. (Biomolecular Science),

10.73

10.73

16(9)
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TIUIUNAU
ABIN15594
(wauluszez
5 Yangn)

University of Manchester, UK,
2007

W, (waluladdinim),
UINeaedeslrd, 2544
M. $aEwmAla),
UINYedesld, 2540

HALATLNEYAS A3

Ph.D. (Agricultural Biochemistry),
University of Nottingham, UK|
1999

.. (nalulagnisems),
URINeaeTedlnl 2535

m.U. (Anemanitazmaluladnis
919119), IRINeReLTelui, 2531

20.06

6.75

20.06 | 6.75

SA.NT.AANT WA

Ph.D. (Biochemistry), Kansas State
University, USA, 2002

M.S. (Biochemistry), Kansas State
University, USA, 1998

B.A. (Biochemistry), Hood College,
Maryland, USA, 1995

10.88

8.71

10.88 | 8.71

22(7)

10

NALAT ATEYUN 8L

nSne

Ph.D. (Biochemistry)

University of Illinois at Urbana-
Champaign, USA, 1995

WU, (af) (Reshfensuiunil),
unIneaededln, 2534

9.35

2.70

9.35 2.70

23(1)

11

2.05. 8ANUN Nuledla

w.a. (walulagdanin),
U INYaedesl, 2557
mal. (walulagdinn),
1 INeaedeslrd, 2551
.. (wnaluladdinimmig
PRFIMNTIUNBAT),
UINgaudediv, 2549

15.26

752

1526 | 752

24(16)

12

8.5dnwal 837391903

M.S. (Food Science),
University of Massachusetts
(Amherst), USA, 1994

MU, (WAluladnisenms),
PNRINTUUNTING Y, 2529

17.35

17.35 -

RUBAe © ¥ NUedie 91915055 URRYeUNANENS

diufl 1 - 11 Jueransduszdmanans wavddunl 12 1uenansduszdn
3.2.2 919138LAY
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4. 93AUsTNBULNEINUUSLAUNITAINIAEUIY

4.1 NansI3EUTYaUTEaUNITAlNIAGUNY

1. ysannsanudiftethlulflumsiinenlfegaiiuszansam
2. auswiugdulfesnaiussansam

3. dnavenansuifaulusuuuusineg leegramungay

4.2 %9378
371 1T AMANSANYT
1. 211399 msEnaululssnuenamngsy 4 1 FwsutinAnwiwsuuni)
2. 211497 @nna@neIneTlaliuaz3aiall q 2 (dmsunfnwiiaugunadne)
UINNITU
4.3 ANANLIAILATATIEDU
U n1sEnAAUfURNIAEUY Sruaudalusuazaisneaeu
4 nsEinaululssnugeamngsut (211399) | 1 wihefs Litesndn 8 dUam
q andadnuvsiaiivazduediuianssy | 6 wieRn 5640 Halus
(211497) (litfounin 36 Falusadunn) Tnedl
ASLASTEUAIUNTDUAUANAIAN Y
Tfutn@nwidusiuau 30 Halus

5. YaNINUALNEINUNITNILATINUNIBIUIY

5.1 Aesualagde
daymiivaynediaiuvasduaiiuinn sy (211499) sadulvdnAnwlasudssaunisaliu
N13ANEIITELa WA UIMIAIUTIATILazdATuTnn TN TnetnAnuisesdssieauideatu
auysaluaziunsaeulnanamenssunts msliaswuudunuuiunseliiu
5.2 Nansiseus
1. pgntindanrmddnmeangsudou donnas douusih wazanassuiifendostunsinide
2. AATIZRONAITNINIVINTHAZIINADTaUNALITE
3, TNRALNIINAARITINAUAUD1SI AU Ny fivey eonuUUNIIVAaRY wazUseiiumiy

L@9999N1TNAADY

4. Anweliaang 9 waziauinuendndulunsvnismessaddund
5. atiuanddslagenfonananulaensislueslfianmsuazanudasndeniedinn
6. uTIUTIWTaYa Tinsziteya ulanan1sveaes Weusisnuatuauysal uazdnausuide

Ui

5.3 9291981
HnAnwyidymiaeluniansfinerd 2 0uln 4 @msulaunsneruni)
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3 ydeia
5.5 N1SATEUNIT
fhfnwazonssivinudymfievinununusutuieliananudlauasnadugnsly
nsvilymiiae lasdinisdneusuessuanunsanlunisinty e

5.6 NS2UUNSUSSLAUNE
UnAnwidesdniienuiiolludiuniwesnisyilymfiay dosdausnasuwuulin
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AMANYUTHLAY

nagnsn1saaunsanaNIsuLinAne

1. Yaudedianaundudnuadgmiieendn lnefivnwely
nmsuidgmegraduszuu awnsaining nsiei
warduaTeidoyaniaineimans oneliAnnis
WauazioraneIinuinTIailaeg1vaseassd

1. finszuadndiinnszuiunisuidymlaenss 1
201190 N5ARDEINERNTUYIA NMSUATYMT WaznT
doansnainendians uar 211451 n1suAtyunii
Fudoumaimenmanstinim Wudu

2. fnszundvfidiunisiauiuazdesenesdaimy
N9TAL 917 211397 N1TIVBLATRAUINTILAL
way 211452 Faufanssuuazianna deufiegldsunis
HawAtgymasslunssuiuinn 211499 Jgymiitawnig
Fuafuazaduinngsy

3. Yabiiinisiseunisaeunuuiifiseudugudnans lng
1 problem-based waz project-based learmning Tu
ynnszUILATIRaussEdy 400 Tuly

4. daasuluiin1sdnn19138UN 19D ULUU active
learning luynnszuauindausiszsu 300 Juld 01fl

- msudsnguyhauiilesuneumng

- Poster gallery walk

- Think-pair-share

- MTAATIEANTAURNY AT AT TLANANDS

- AIASLNLTE7

- Peer review
TnglimangauiuusunmatauInaansnsiseuves
HnAnwlulsagnszuin

2. TudindA11u3n193¥1N130919U0 @N5AYTUN
nsAusiagTinveaning1n1siaetamvnngay uagdl
anuiudiSauinaendin

1. finszuaniniifuivientaduuazienidond
NAINVAY ATEUARUYNAIUVDITHATLALTEUUTININ
TamamguinasUfon

2. finszuavdndidnysanniseuiuasinuzan
neanisiiowddgnilaense Ldun 211451 Ans
witamiidudoumsivenmansdanm

3. dannsi3sunisaeuidaasuliinAnuiSoudsie
autes IngldAanssunsBousniiSoudugudnais
warn15UTEynAldIENIEIngImansuagnagnsuuy
ysanmsazdiy saaimsvhauniuduiiuanms
SeukuuAINTINNGY

3. Yaudinilasse1ussadundndninedians wazidu
naLlpainsadiny

1. finsgunAnilianusludiuasserussainin
YNINGFERslagnsa AN 211397 A1539euariaIul
N9 AL

2. Anszundvfivaudinesasdunadieiduuda
(Active Citizen) Toun 140104 nsidunaiiies uag
201111 lanuiainendans

3. deasulifinisiounisaeuiitiu team-based uaz
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active learning suatimsiauarUsyfiunanuuiun
VRIAAENTTUIUIV TULTIAUSTIU ATUTTIU AN
Fodndaain mstidouazamnuiuinveusonulosuas
dsau nnzanuduiuasFmanudia nsndvsuas
fuilsannufniiuresidu samtuasnluguaiuay
dndrvasruduinged

2. MINAUIRaNIssEusluAazaY

HAAWSNTUS

NagNSN13aaY

4 a
nagnan1TUTEiiyY

PLO1 Unudindimanu3aanaeansnse
fugumaineans
AAFANENS LAYEDR AaDAIU
AT IATLAE LAl
walulad Wesnedmsunisidu
tnfuadaussnuztugs

1.1, Jadinanunsadssend
AN ManS-
ANAFERS Lazalin naonIu
Fuadnugruieweulusiulang
Tutinazela

1.2, dadimanansatnnuinig
Fuamalulagludnisuidam
Igegnadugusssu

1.3, Jaudindlvinyeiasinnggiu
MIMIVBUarUURANITING
Fupdl IneAdedennudasnsdy
Huddny

1. msussenelaglideansauinea
2. maeiuseuazanumouludy
Seu

3. MsAuAutayasaulall

4. MsansakaznRnYnUgURnS
5. MFYUUURNYIA

6. MIuUangITLALAY
UBUNIY

7. M3Feuiuulasanis (project-
based learning) Msiseuslagly
Haymduitugiu (problem-based
learning) Uagn13L3EUSLUY
daudiu (inquiry-based learning)

1. Msdanansallneaeu

2. 13T ARLLUULUUEINTR
wagIIBNUUNURANNT

3. MsUTEEUNANANULAY
NIULAUD

4. M3E0ULRY FOUNAINATA
kazdaulananie

5. Ussliuvinuavesnsseus
Tagnslguuuaauniy %3
WUUSIENUALLDY

6. Uszliiunalaaumas
Useaun1saldnnan /aau
Usgnaunis

PLO2 TaudinTutinuAteymile
a71%n lagysannisanusiag
Winwganine1n1slaots

Wz E

2.1 Undinuanseaniavinugluy
nsundymideysannisan
IenNsLuUESALANY

2.2 UuinanainsafnLag Az
Toyaogrndusyuu wazdug
SgUINaaAYIn

2.3 Uaudinaunsaining
AT wazdauasizvivoyane
Snenenans WeneliAnns
HALUAZHDLDNBIAAIININ

1. maudanguviadiladu
UAUNINY

2. fANTIUNTIHUTUUY active
learning 819 Poster gallery walk,
Think-pair-share, N153LA51%9%
NIUANWILALNITIEANANDITINAY
m'ﬁa%”mﬁmﬁﬁm, Peer review
NTIATIEINTAAN

3. maeuswuudymidugiu
(Problem-based Learning)

4. nMsseuiiuumsvaaeadugiu
(Experimental-based Learning)
5. maseusleglassnudugu
(Project-based Learning)

6. M3TeuslagysunIsiunis

1. msdaunanisailaeaeu s
NOANTITUNITS U3 Uaw
ANNENNTALUNSANIATIZY
uazuAtgyn

2. MsUsEEUNNAIULAY
MIULAUD

3. MSIARZLUUIIE9Y

4. MsaeuUsEaanug

5. UssllluviAuniveanisiseus
Tngnslguuuaauny %3
WUUS 1N UALLDS

6. Usziliunalagias
UseaunsaldnnIn /aau
Usgnaunis
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FwpiilAng19asneassa

197U (Work-integrated Learning)
7. msfnwuenan1ud (Field
Trips)

8. M3lSyUNTHOURUUTINL AU
(Team Teaching)

9. mMaseuslaeyuulugu
(Community-based Learning)
10. mM3euduuuriidedugu
(Research-based Learning )

11. nsufiRauiuwmag
Usgaumsalivndw / anu
Usgnaunnsg

(Professional Training / Co-

operative Education)

PLO3 Taudimiimnuiududin
= = 1Y) | A
Fuadl fuglyal A8ANEINTH
lunisudsdugaiiowding
AAALIITUAAN

3.1 UaudinaansalauaunuInigly
nsundeym waziinauauifvesy
TNILTITUAT

3.2 ﬁ’msﬁmmmmﬁamﬁaga
maAnsgdenslaegi
WZELLAZATNATIAUUIING U
WAINTEUIUNITNNGINENFANERS
3.3 Jaudimanansaniaviulan
Ingnsuasinaluladansauna
3.4 Sadndugiivonsuniy
LANASLAYMAINYANEN9EIAL
anansaususudniudeanla 3
uyweduiusiiauazidnassas

1. maudanguviaudiladu
wouming msoAunelutuou
2. MIATNUNUANETUIBAINF
NFUNAUDHANULAZLUIAUAR
Tnllagldmaluladansaunely
JURUUANS 9

3. Fududoyauasiauentidy
Seu

4. MIATNETIAUINNTINREINY
WAENTATIMNUTAUINEGR Teuat
uazuugsiaL oy

5. maseuuuudymidugu
(Problem-based Learning)

6. M3EuwuUNMIAaaLdugI
(Experimental-based Learning)
7. maseuslaelassnulugiu
(Project-based Learning)

8. M3Teuslagysannisiuns
197U (Work-integrated Learning)
9. MsAnwuenanuil (Field
Trips)

10. M3THUNTADULUUNUA DY
(Team Teaching)

11. maseuslaeyguvudugiu
(Community-based Learning)
12. msBeuiiuuiiidedugu
(Research-based Learning )

13, MU uRnuiuwvas

1. msdunansallneaou
2. Usziliuanuanunsalunis
s ﬂzqmi‘wum MU N3
Yaun nnanuiilasy
UOUNLNY WIDINNITENUUN
3. NSABUNIANG YA
AU UR

4. Usziiuwalagumas
Uszaunsaliasnan /a1y
Jsgnaunis

5. Uszifiunanuiilasu
UUTELaL SANALUUL Y
Usziiiuiiou (Peer
evaluation) laglvasdnlu
nauUsziiungAnssuns
¥1197U
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UseaumsaunTw / @nnu
Usgnauns
(Professional Training / Co-

operative Education)

PLOA Taudindlass81usSadIvIun
PnInenmans wazidunawilod
CERGAGH

4.1 YoudenJugiive danu
Sufinsaulunsvihanuiilasy
UOUNUNY LazLEnIaanis
Ardoudinlunisyiey e
AOALAANSHAILIAUBENS
sowlles

4.2 Teudinuaniaang
ITYIVTTUUNITEANY
1NPTFIUEING TAnudednde
NITUIUNTIVWAZNITUILEUD
Toya WaziINTUYINNTIR
SeAnans (Bioethics)

4.3 Uaudind1u150a519
nzvuNTeud Trnudu
Aiuazaunsaassatuma
Talviurigdule

1. MINOUMNBIIULAILAZY
nau

2. msoumeulududeu ns
afuTenquvseilueg

3. MauTeuazviouRnfiedoansids
VN7

4. FIeTITEnsEAnY sy
UINTFIUNITIVE 93581V
INTINUNINYIEENS WarTaase
#inan3 (Bioethics)

1. msdananisallaeaeuly

uiazAanssumsFounsaeud
Tdlusein

2. myusziliunmsunaue

3. MsaeuinnuiAIila

3. WHUALAAINITNTER1EANNTURAYIUNIATFIUNANISITEUSIINUANGATENITEUIUIYD

(Curriculum Mapping)

v & = vl [ [ a = o = &/
NaaWﬁﬂ"liLiﬂuE‘l’lﬂ’]ﬂ%')\i“llé]\‘i%ﬁﬂiﬂﬁliﬂll')ﬂ?%'] ANWYIN 'ﬂ‘Ullﬂ'J'] URUYAIUY

ANYUrUMTnNNaUsTasd Usenaume

GELO1 Juynnagiseui

[

1.1 FRRA1UAINNINLN haziaentdasasliamaluladfdnaulalinalsslovdnanis

yIN9UBE19UaDANY

a o v v ! @
1.2 ﬁ']ll'1iﬂﬁ@ﬁ?iﬂUQ‘\I’@u‘l@@UN@iﬂﬂizL@u

1.3 annsadenlideyadieg Tumsauanuiesuazgausgiaminzay 919 auguainne 1a

AU

1.4 @13150U3MITANIAUDIUATYARABUNNLITDY TauisausauATay el ilanadns

ANUNAIAIAI

GELO2 Jufsauadeassauinnssy
2.1 wanIRBNBWinweN15ANTILUSEANSNA it 15UTuUTe uily vseassassAadln
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2.2 Ysumuazunlatgmiamguinle
GELO3 unaiflosvasuszng uazlan fisiannusuinveuunaziduuds
3.1 UURmumiivesauies iansnavduysesu nidesulunisnsgyiiiligndes iaue
wwamemsassaulusssuliiudsa
3.2 uanseendsrnuduglilaglidilsfedwmouuny Tinduaas
3.3 gansavinuduiiuldedediusyd@nsnm
3.4 gaU5UAUNAINTANEN 1 TRIUSTIN HaunIesnnafals
3.5 fdusulunsguadainden

wadmsn1sSeusvemangasfiaamanedsil
AnudnwazTsinTifsUszasd Usenause
PLO1 Tufininrunnuannniiugiumdinermans adnmans uazadn naonauaiug
FudnaduarTuaiimalulad Womodmiumadutinduafiaussousdugs
1.1 dudina1u1sauszeniainuini1aingrmans-atlnmans uazaia naonaudaall
fuguiienansadenlostulandludingials
1.2 Gaudimanunsathanusmeduaiinalulaglugnisuidamldeginlugusssu
1.3 Taudinlyinweuasu1asgIun19n1533euasUuan1sn193aiall Inur1dadaniny

UasanedudAmy
PLO2 YaudimdunuAdgymifioo@in lasysuinisanuiuasiinveaninginislaeeng
Wiz

2.1 Yaidinwanseaniainuglunisuilymideysannmsanineinisuuuasfufing

2.2 Yaudimanunsofnuazinszideyasraluszuy wasiduisousnaontin

2.3 Yaudinanunsadning Tiasesi wazdaszidoyameineimans eneliannis
WawaziaraneiAuIN 1T IAlilieg19aseETIA

PLO3 Taudindlanududadindaails suslval Afauaiunsalunisudsdugaieidng
AANALINUALAIN
3.1 Taudimanansatauaiuinmslunisuntam uwaslinaauiiveinnsidadaiy
3.2 JudinanansadeansteyamaivinsgdenuliognamnzaunarairsassAuusng u
WAINTEUIUNIINEINAERS
3.3 Unudindlanuanansamaviulaninenisuagimalulagansaumne
3.4 Judindugfiveuumiuuansswaznannvanemisdany ansnsauuindidudenuls
fuyweduiusinuasiianansnsue
PLO4 Tudinilassenussaivdnininemans uazidunailosidedsny
0.1 SudimOugiide feruiuinveulunmsihauildduueumneg uazuansooniemien
firlunsvihau ieneliAnmsimunuegaseliles
4.2 Gudinuaniooniaasserussudnidemuuinsgiuaina faudedndse
nsruIuNTIdeuarnsiLauedeya uazilnnsauyunTITemans (Bioethics)
4.3 Yaudinanunsoasnanszuiumsdend danudufiiuaraiunsoadsusadumalaliun
Fouls



A3 NUEAINIINTEANYAMUTURANYBUINATTIUNAENSNSITBUZAIINMENgAT (PLOS) gnszurudv (Curriculum Mapping)

a1y HadnsmsiFeudiimavivamangnsvuniuAnynaly (GELOs) GELO1 GELO2 GELO3
WYY Ha 3 1.1 | 12 | 1.3 | 14 | 21 | 22 | 31 | 32 | 33 | 35
1 001101 | MeIOINgUIUEI 1 .
Fundamental English 1
5 001102 | MNW10INQUNUZIU 2 .
Fundamental English 2
NIOMUTNATIZEE NS U 1TUTEANSHA
3 001201 . ' . - o
Critical Reading and Effective Writing
a | 001225 | Mwdsnguluuiuninenmansuazvalulad
English in Science and Technology Context *
5 009103 | MIRENSAUNALAENITUNAUDE T UNA .
Information Literacy and Information Presentation
6 011269 UIBEYWATEFNINDL WY .
Philosophy of Sufficiency Economy
7 | o12200 | IO .
Mind Volunteer
8 013110 ANINYINUTINUTEINIU .
Psychology and Daily Life
Aauzuiinsidusywditinuan
9 050106 ’ : °
Humanistic Arts
10 050121 wadlodlnelulszanuendou .
Thai People in the ASEAN Community

4y



a1y HadnsmsiFeudiimavisvamangnsvuiniuAnynaly (GELOs) GELO1 GELO2 GELO3
EVGER Fo3un 1.1 | 12 | 1.3 | 14 | 21 | 22 | 31 | 32 | 33 | 35
11 063101 | NTIRBUNONTTNAUIAULLS .
Learning for Self-Development
< A
12 | 1a010a | MI-UuNALIDS ° °
Citizenship
13 201111 lanuwisineAans °
The World of Science
14 | 20111a | AMenmansduandeslulandagiu .
Environmental Science in Today’s World
5 | 201190 mMsnegaiinsa I NMIuitym wasmsieasinainemans
Critical Thinking, Problem Solving and Science Communication ¢
6 | 204100 wialuladasaumataz Winadelnl .
Information Technology and Modern Life
17 365001 | MANNTIOUINBNINGINTDITUYIAUATAWIARON .
Principles of Conservation
8 | 462130 pluTInUszaniu .
Medications in Everyday Life
19 610112 | WiIANTTUNAANDNEINIS .
Food Product Innovation
20 610114 | TTINOFUNNUAZAIN .
Food for Health and Beauty
21 202101 myRuludinusedniu .
Finance for Daily Life

v



a1y HadnsmsiFeudiimavisvamangnsvuiniuAnynaly (GELOs) GELO1 GELO2 GELO3
EVGER Fo3un 1.1 | 12 | 1.3 | 14 | 21 | 22 | 31 | 32 | 33 | 35
29 | 703103 | NIUUHUsENBUNSUAsESNaLUBu .
Introduction to Entrepreneurship and Business
23 | 751100 wiswgAansudInUsedniu .
Economics for Everyday Life
2 851100 | NIERENSIUDIU .
Introduction to Communication
25 888102 | PINMTBYALNDTINT .
Big Data for Business
% 888107 NIILTUAUTINIVURIVIALWAAND TN .
Business Startup on Digital Platform
nsiansaielmivazialuladarsaumeadoswu
27 954101 | Introduction to Modern Management and Information
[ ]
Technology

wuewme : vangasldlamuueliidenseunssunivifiaenndesiu GELO U 3.4

12%



NENAY / eI ¥o3v1 PLO 1 PLO 2 PLO 3 PLO 4
1.1 1213|2122 (23|31 |32 (33|34 |41 |42 |43
NUINIV AN
nguAYIMAUY
FoAnefug 1 i o . L
202101 “
(Basic Biology 1)
YPINLNUFIY 2 ° o o | o o
202102 e
(Basic Biology 2)
UfURN1sTINe 1 ° ° | o . L
202103 ;
(Biology Laboratory 1)
UfURN15TINeN 2 ° ° | o o | o | o | o oo
202104 :
(Biology Laboratory 2)
wpilvily 1 . J . J
203103 .
(General Chemistry 1)
) . J .
203104 .
(General Chemistry 2)
UfuRnswaiivialy 1 o o | o | o
203107 .
(General Chemistry Laboratory 1)
UfuRN sl 2 o | o | o o
203108
(General Chemistry Laboratory 2)
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AMANUIN

1. ANBSUNYANEAUZNITZUIUIUN
1.1, wndrAnedialy (General Education)
1.9, 101 (001101)  : ATw1danguitugu 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Roulvfideswunon Tl

msdeansnwdangy iensufduiusluinuszdriu dinwznisils wa sruuazTeulu
seudosiu luusunmsdsaunay Taussaufivanvansifiomaiiouinaondin

Communication in English for everyday interactions. Basic listening, speaking, reading

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

€.2. 102 (001102)  : AMWIDINYNUFIY 2 3(3-0-6)
ENGL 102 : Fundamental English 2
= Sy ' ' = < a
Raulviidasrtunay @ 001101 WSEANNAUTAULIUYBINIATIY

nsdeansn danguiten sUFduRusluInUsednTu invensils wa aunasleulusyeiu
MugeutuluuTunnsdinuuaz TausTsunvanaeiionsiseusnaentin

Communication in English for everyday interactions. More advanced listening,

speaking, reading and writing skills in various social and cultural contexts for life-long

learning.
1.9. 201 (001201)  : AYSENULTIIATIVRAZNISWEUDENNTIUSEANSHA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing

Roulvfidasitution : 001102 WianuANHLYEUVEINIATY
ﬁﬂmmmﬁqﬂqwé’m%’um'ﬁa'wul,%ﬁLﬂswﬁmﬂLma'asi’fagﬂauazﬁaemq WAZNITLUBUDEN]
Usgandna lwhdenuanuaulaveisey
English language skills for critical reading from different sources and media and

effective writing on topics of students’ interests.

1.8. 225 (001225)  : AMwBNgElLUIUNINAIERsLazAlulad 3(3-0-6)
ENGL 225 : English in Science and Technology Context
Lf'iau‘l‘uﬁﬁaachuﬁau : 001102 W%E]Gﬂ&lﬂ’.ﬂ%lLﬁ‘H‘U@U‘UE]\‘]ﬂﬂﬂ%‘lﬂ

Vinwy peRUsENOU wazminfivean vz Wenisdeansegaiuseansawluusunvng
Wemansuazinalulad

Specific language functions, components and skills for effective communication in

science and technology contexts.
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2.U3. 103 (009103) : NF3ENITEUNALALNITUNAUDEITAUNA 3(3-0-6)
LS 103 : Information Literacy and Information Presentation
Roulvfidasitunen Wl ; dwduindnefiladledvnen

mm‘wmaLLazmméﬁﬁﬁyﬁummiaumv*iLLazmiimiaumv*i AR DINITUALATTUAIINT
FNTAUNA LU TEUNALAZUSNITENTEUNA NSNEINTENSEUNALAZNNTINTEUEU NSEUAU
A15auUme MIUTUATAUMA N1SULANRANTAUNA N1TNAWALNISVIUUTIUIUNTY

The definition and the importance of information and information literacy,
information needs and information seeking, information sources and information services,
information resources and organization, information searching, information evaluation,

information presentation, citation and bibliography writing.

w.Us. 269 (011269) : USwgynAsygnanaLies 3(3-0-6)
PHIL 269 : Philosophy of Sufficiency Economy
Roulviidosinuron : laid

13 wnifin wagvannisvesUTvgAsegRaneiiies n1sadutinnuUTve LATYgne
WoLed nanN1sUsEYNALTU SV LATEgRINELNE

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

sufficiency economy.

2.A%W. 100 (204100) : wialulagansaumaAnazdInasielal 3(3-0-6)
CS 100 : Information Technology and Modern Life
Roulvfidestunon Tl

Aenamesiunsidruludinusyiiu nsevisneuinesuaydumnesiin sarusenau
ddryreiniseeulall nsvhausiutusuuesulat gevduasthefinuseavsualudineud ngy
Finalelv auvasadenenaluladansaumna n1s3ansaume

Computer in everyday life, computer network and internet, online essentials, online
collaboration, office productivity software for modern life, information technology security,

information literacy.

A.UN. 130 (462130) : e1ludinuszindu 3(3-0-6)
PHPC 130 : Medications in Everyday Life
Rovlviidasinuney : il

wugthenusiuguieatunislde siavesen demssetdunslin wadrafosmesen fiv
o381 msldanulnslndi wagndndusiaiuoms ensguagunwaueaaziioyusylovilusy
Aanulaenselunisiden wavduaSuguainownde

Introduction to basic knowledge for medication uses including types of medication,
precautions, adverse drug reactions, toxicity, as well as herbal medicines and food

supplement products, for the safety of self-care medications and health promotion.
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2.9n.114 (610114) mmnﬁaqsumwuazﬂmmw 3(3-0-6)
AG 114 : Food for Health and Beauty
Roulviidewinuron : 1id
UVIU’]VI?J@Q@’]%WEﬁﬁGi@EjGUﬂ'WWLLﬁ%ﬂ’]’]&l\‘i’]ﬂJ ‘?ﬁjﬂLLa3‘14‘13’1‘17160’8]\1?‘1'1i@@ﬂq%%ﬂ’]ﬂ%’lﬂ’mlu@’mqj
Almasioguamuazauay lsafiReiestunginssunisuilan (sedu lsals lsaviaenidonuas
vila Tsanszgnngu Tsaumnuuaglseuzise) onsiulsa ewnsazasmuu o1vnsiileiiane
@’11’175’5’]\1%@ aﬂﬁﬂiLﬁ%NLLﬂﬁL%ﬂm ﬂ{]‘ﬁlﬂEJ’E]TVI’]TﬁLﬁIEJ’Jsf’Jj’ENﬁ‘UNa@ﬁm‘ﬁa’m’]ﬂﬁ@a‘%ﬂﬂwLLﬁSﬂ’J’]@NWN
Roles of food for health and beauty, types and functions of bioactive compounds in
food affecting on health and beauty, illness related to eating behavior (overweight, kidney
disease, cardiovascular disease, a decay of bones, diabetes and cancer), anti-illness food,
anti-aging food, food for beautiful skin, detoxify food, calcium-fortified food and food

regulation related to food for health and beauty.

U5.14.101 (702101) : n1sRuludInuszaniu 3(3-0-6)
FINA 101 : Finance for Daily Life
Roulviidosinuron : aid

mm§Lﬁméfusu%Nﬂ1iﬁmimiﬁﬂusﬁmﬂisﬁﬁu ﬂﬁa%ﬁ\‘igmzﬁummamiﬁu N15d1999
FUAMNNNITRY NMTINUHUNWNTRY M5UTTTels s1e91e uarsEALAL U3n1svesanity
M58 seeuiu Mslidurhauy msmaumstudmiumenisaiuesdin MUszdunrndes
N9INUNUNE LLasmiwﬁammmw%uLﬁammqm

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.

g1, 100 (851100) . NsdedNsUasAy 3(3-0-6)
MC 100 . Introduction to Communication
Aﬂ' z:l' 1% [ 1 =
woulvidasnrunan  : Ll

LUIARAIUNISERANT NTTUIUNITEDANS NUNNLAZTUNUINVDINISADENTUIATU ABN19LaDN
wazmAlulagasaune nadeny

Concepts of communication. Communication process. Roles and functions of mass

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

U9, 102 (888102) : sAuvdeyaiilegsne 3(3-0-6)
DIN 102 : Big Data for Business
@iaulmﬁé’aashudau : g

mwmmaqmummﬂuammsuama Tgymnsgshawagnisundymvesininemansdoya
mamawumummumimmmawama wuudnaesdmsunsvinung n1sdnngudeya NMsAnIATIE
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ilensiaanla nsuannaaNsTauzveILUUsIaes neumrdng ez dululy nsviuniie
VoA

Introduction to big data. Business problems and data science solutions. Basic tools for
data mining. Predictive modelling. Clustering data. Decision analytic thinking. Visualizing

model performance. Evidence and probabilities. Text mining.

An.ad. 101 (954101) : msdamsadelndvazmalulagansaunailaiuy 3(3-0-6)
INX 101 : Introduction to Modern Management and Information
Technology

Roulefidosinuron : lud

nsinnsadelnduazimaluladansaumea n1sdnnisadelul N1927908U N159A0IANT 11511
msauRy ensaansasielnl nsivuagnsaans n1sadugnsenans walulagansaume seuy
asaume suuansaumaiioanuliiuisudegmseans Advaiiieirsusiauardeay wnlihilu
UINRYBINITInN AL lmILazImAluladasauLne

Modern management and information technology. Modern management. Planning.
Organizing. Leading. Controlling. Modern strategies. Strategy formulation. Strategy
implementation. Information technology. Information systems. Information systems for
strategic advantages. Digital economy and society. Future trends of modern management

and information technology.

1.2, nguidvidunisnauineznsidudsiuadeassduinnssa (Innovative Co-creator)
1.97. 110 (013110) : InMYINVYINUIZINIUY 3(3-0-6)
PSY 110 : Psychology and Daily Life
Roulvfideskunon 1l dwsudhdAnuitliledeen

IIneiuiiausydniu Tademudnuauzdiuyana Jadamuduiusnmsesnitsuana Jade
AudIAL

Psychology and daily life. Individual factors. Interpersonal factors. Social factors.
awfn. 106 (050106) : AaUswiensdunywdiitamen 3(3-0-6)
HUGE 106 : Humanistic Arts
Roulvfidositunon Tl

msﬁﬂmsammaLLazmwwmmaammLﬂumqwéLﬁaﬂmuL%ﬁi%LLﬁxiﬁﬂmuLaQLLazéﬁu
uywdluanmuwindendagy Whmnevesmwd wmsisnmsseRalsilugihmnevesnud
mddtaifianiunazidanuan nsliTinuazyhausuiugduludsauenadud seslussaunay
dilnsiodanyl

The study of nature and the meaning of humanity to understand oneself and others;
humanity in today’s environment; the purpose of human life; paths to fulfillment through
humanistic arts, factual knowledge and installation of values; living and working together

peacefully and with a sense of social responsibility.
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f.88. 101 (063101) : AsFeudilenmswainuLes 3(3-0-6)
EDCI 101 : Learning for Self-Development
Roulviidewinuron : 1id

ANINe ANNANATY LardnunESIINTRNTSsuiuey e AudnyurTesyARaTiFeuS
naonTin FnwemsiFeudlulangafavia wwiAniRfunsianaueay S aNy saluviany
NI ANENINAWLEIUAIUNITAA NTUTININAI0E1NIUIZAVEAIN NTIANITANINLATER N3
aayudAITUETR mMetamyadnaniivngay mswannmuesbidunailiadanifanue
wuvegnareIyARaiUsEaunmdISannsIATElumsSeusifeiamunnues

Definition, importance, and nature of human learning. Characteristics of a life-long
learning person. Learning skills in the digital world. Approaches of self-development and self-
fulfillment. Development of self-potential in thinking. Effective time management. Stress
management. Creating Good human relationships. Development of desirable personality.
Self-development for being a valuable global citizen. Examples of people who became

successful through self-discipline in learning for self-development.

2.9%. 114 (201114) : Angrmansawandenlulaniagiu 3(3-0-6)
SC 114 : Environmental Science in Today’s World
Roulviidasinurou : laid

AnndonuaznanIznUNAINTIIvRNYEY AnunsEriniFesduneadenluniiunuud
AUAIAYVOIAIUWAINUANENINTINN; ﬂﬁaﬂg%’ﬂ@lﬁaamﬂm AshMSnens nsiulaves
Uszrnnsuazuadiv msunndrvesloloy anzlanfeunazmsidsuudasanimaiienniea Ingf
WU MfauegssBuiiednuaugalunmsulnanine nssssumAuaznsvauny aniunisol
Aawandontlagiiy

Environment and impacts from anthropogenic activities, Environmental concerns in
international venues, Importance of biodiversity; conservation for the future, Resource use,
Population growth and pollution, Ozone depletion, Global warming and climate change,
Energy crisis, Sustainable development (balancing of natural resource consumption and

replacement), and Current environmental issues.

2.9, 190 (201190) : m1sARagreiInTI Maufdeyun uaznisieans 3(3-0-6)
MMYIAENS
SC 190 : Critical Thinking, Problem Solving and Science Communication

Rouledidossinuron : luidi

nMsAnegaiBansaga msuidymmdneimansuazinalulad msdeansniaivendans
wazwalulad

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

science and technology.
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2.9n. 112 (610112) : UIANTTUNAANUINDINNT 3(3-0-6)
AG 112 : Food Product Innovation
Roulviidewinuron : 1id

ANRLNBLAZAIUFIAYVOILTANTIUNERAUTOINT TAUSTIUNIDINT FUAVDINENA I
Tl ¥SNNTNAUINEAAUTDINIT LUIAANITATIIUINNTINDINT NITODNLUULASANUAIDNNIT NS
nadouNandua bl nindaunistygineznsalfine

Definition and importance of food product innovation, food culture, types of new
products, principles of food product development, concept of food innovation, food design

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

Us.na. 103 (703103) : mitﬂupﬁﬂsznaummmqiﬁﬂLﬁaaé’u 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Roulefidossinuron : lud

unumnsiuduszneumstiumsianniesegiavesdszmea lonalunisusenaugsia
Aaudnvaziasksapslalunsdudusznaunts animwinden Ussiav JULUULATUNUGSAY MannIs
I9N13 NIFIANITAIUNITAGIN NITNER NITRY TRYT N8 NUNIETIAT §3RasenInelseing way
PesTsudmsugUsEnauns

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.

Af. 100 (751100)  : AsegAtansludinuszandu 3(3-0-6)
ECON 100 : Economics for Everyday Life
a ay 1 1 =
Woulundaseinunay Tl
a sal o aa o v A a v (% a a 14

wwAamaesygrmansnunlUldludinuszd1iu Mneadesiunisuds msuilaa san s1ele
Usg99H N13ARIANEITUE NITHULAZNITEUIATS AERUWBLazRUEA N15971997U LAT¥EAINITAN
LAEN1TRUTENIUTEMA NSHRIULATYENILAEILINRDY

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.

u2.a. 107 (888107) : AsludugshauuRdnaunanviasy 3(3-0-6)
DIN 107 : Business Startup on Digital Platform
Woulundasniunou : ludl

aa o

nsUaAUAnNINEINAVLATTaLNanWaTY useapdlavesnenigsiauuAiviawnanvlesy 7

a a

wielladmsunsosnuuunIssusugsiavuAIaunanesy nsfunuanudululinisgsiauy
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Aviaunaniody wnAnvesthiidunsuiRnussauden uunAnesduseney fimuadlunisviie
mMsEudugsiauuATiaunanvlasy

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

Component concept. Working attitude. Startup execution on digital platform.

13, nguindunmsiwaunineemaduwadiasiiduuds (Active Citizen)
.A11. 200 (012200) : IN@EN 3(2-2-5)
RE 200 : Mind Volunteer
Roulefidosinuron : lud
unAnFesinenan ndnsssuiugiuvesinenailumausineg n1siinufoRnuieinena
The concept of mind volunteer, basic principles of mind volunteer in various

religions, the practice of mind volunteer.

w.An. 121 (050121) : warisdnelulszyauendeu 3(3-0-6)
HUGE 121 : Thai People in the ASEAN Community
Roulviidasinurou : laid

ALEALATHAILNINSTRIUTEVIANDWTLY danun nlarunuInvesUsewdlneiunaliiaslne
Tudsznanendeu umsiiaisassdlunsuiuslieguiululssnauendoussrsduiiau
HUUDIROBUARYBIUTEYVIANDNTEY

The origin and development of the ASEAN community, the status and position of
Thailand and Thai people in the ASEAN community, creative approaches to adjust to
peaceful living in the ASEAN community and the future prospect of the ASEAN community.

9. 104 (140104)  : maluwaidias 3(3-0-6)
PG 104 : Citizenship
Revlviidosiunou : il

anuving dena wazuuAnieiumadunailies wunAndns o uaswhinaides
nsasreeumsEmindedmseusiciusyiutiesiu Ussina wasuunmnd nsasdadiinuas
Aasssuduiluanusuiaveusedinuwaznalsslosidinsu madunadissiunsiteuduaznis
fswulunyinusssuagaamanaenisdien nsaairuafidsuiniensudletymeny
Tauaneduiin nsuanseannianisilesniglingming seideu wazllouveayuyulardsnu N3
Hunadlesiiinnuiuazamnmdilaluruusssuioameiamsssunazyss Samansviesiu maiFeus
PussuluInTInvany

Meaning, definition and concept of citizenship. Rights, liberties and obligations of
citizenship. Problems awareness of daily life at local, national and international levels.
Creation of public mind and moral for social responsibility and social awareness. Citizenship

and the way of life in plural and multicultural societies. Creating a positive and peaceful
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attitude to enable conflict resolution by peaceful means. Political expression under laws,
regulations, social norms and communal practice. Citizenship and the understanding of

cultural tradition and local history. Ethics and vocational citizen.

2.9%. 111 (201111)  : TanureInerdans 3(3-0-6)
SC 111 : The World of Science
Roulvfidostunon Tl

Ui AurIngYeINeImEn Wwalulad tazuinnssy Useifueinermans malulad
LATUIANTIN NTEUWNMININEIMans Aanssunguiisdfuineimaniuazimaluladlu
PInUszdriu Iermaniiazmalulagdunsimudsemea Ineraansiazmaluladiuasugia
Anemaniwazialuladfiudey Inemaniuazmaluladivaundey Inemansuazinelulad
fuansssn Inemansuazmeluladiuyeuriosiu Inemansuazmaluladfunmaiudsunlag
anmgiionia nenenansuazimaluladiunmsiamundidsdu vievhdedun aunrwalaves
HnAn waznsuausluieuiau

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.

nan. 221 (365221)  : wdnNsRUSNEMINEINTITIUYIALATAIINAaY 3(3-0-6)
FORA 221 : Principles of Conservation
Roulefidossinuron : lud

AVATINY ANENATY UAZYRULIRYEYAIIAdDN ANNENTUS S AIndeY
NINGINTTTTNNIA SrUUTnAiuIyYd LumenseuintningInssTTIvALaYALIndDL NTTILUN
Uspnnvaamineinssssund wiadu 3 Yssuom Toun Useianildudilivun Ussianiildudmunly
LLag‘Uizmwﬁiﬁé’fué’ﬂuuﬂmuwuﬁ PoymiAerfudaandouunasnineInssssuwf wulssi
niwenssssuATnunaumnildiieniseying lsmearumainvatenisdinim ninensiilsd
foriin g uasninensuywd matanminenssssumfedildnhumioauddu feg
nsan1s: Uaguau dunees Uildiunsanniiglaniou

Definition, importance and scope of environment, Interrelationship among
environment, natural resources, ecosystem and human beings, Approach to natural resource
and environmental conservation, Classification of natural resources (NR) into 3 categories: In-
exhaustible NR, exhaustible NR and renewable NR, Problems concerning environment and
natural resources, with particular to renewable NR for conservation: biodiversity, forest,
wildlife, watershed and human resource, Participatory Natural Resource Management (PNRM)
for sustainability, Examples of PNRM: Community forestry and Agroforestry, Forest and Global

Warming mitigation.
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2. UMV NANTE (Field of Specialization)
21 ngulvunu
232 101 (202101)  : F2Imeritugu 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Foulviidewinuron : 1id

umi sefeuiinsmaineimand dnvaiannzvesdel®in nsdnsruvadidin ansed
0 lAdLavlILNURATY ugmansuaraniugAans nalnvediauinis AnuvaInraiy
0 lassaduasnthivesiiv lassaiawasnihiivesdnd wasdinineuasngfnssu

fa\)

U
U

N

N
) £
A R

N
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.

237, 102 (202102) : 2 Inenitugnu 2 3(3-0-6)
BIOL 102 : Basic Biology 2
Roulviidosituniou : 202101 uaz 202103

N33R uunAaiTin a3sinevesiin: nsduaTsinas nsddes n1saSauaziule
gosluu warn1sAUITLG SeuLlnALaENITaLSNY @35INY1VREn: SEUUseIMT SEUUduaY
szuumela ssuunyuisulaiin ssuugiifuiu seuulssanuazeivigiududa ssuusieulivie
JPUURUNUG 4aen15493eyv0ede

Classification of living organisms, plant physiology: photosynthesis, transportation,
growth and development, hormones and reproduction, ecosystem and conservation, animal
physiology: digestive system, excretory system, respiratory system, circulatory system,
immune system, nervous system and sensory, endocrine system, reproductive system, and

animal development

2.97. 103 (202103)  : U{UAN1STIINeN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Roulviidoswudow : amzdeudeundauiu 202101
ndosgansial lassaanagnihfivessad mamelaseiuwad manvawad Wugeans
Fanmsuwazanavanuatevesdalitin ebediy eidedn’ ngfinssu uwarfinainessns,
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,
evolution and biological diversity, plant tissues, animal tissues, behavior and population

ecology.

2.97. 104 (202104)  : U{UANNSYINEN 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2
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Foulviidewitudon : awmafeuSsundouiu 202102

uni srvuiinauaznseyinyg msdaduunasdiiin | 9aunid fvuazdnd medana
Wisuidieuludnd mswanasuing ssuumuidedlalinuagmsduine szuvdssamuazeioiziu
aruddn sosluudnd msduiusuasnmasiydusiuresiseudnt nsduanesiuas nisddedludiv
nsmvauMAUlaluiy LagnsEuRugwaNISUE1BWUTNY

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 gsrowth regulation and

plant reproduction and propagation.

2.A%. 103 (203103) : 1ALy 1 3(3-0-6)
CHEM 103 : Genearl Chemistry 1
Roulafigewiudon : lid

USunauduius uia vesvaiuazveuds admeslulaundind niwad aunawnd lasead
DLADULATAIINGTY Laziuszindl

Stoichiometry, gases, liquids and solids, chemical thermodynamics, electrochemistry,

chemical equilibrium, atomic structures and periodic table and chemical bonding

2.A1. 104 (203104) : Afinaly 2 3(3-0-6)
CHEM 104 : General Chemistry 2
Roulviidesriturou : 203103

a1sazany nIn-wauazaunalosalin aunalosouldaulazkagunsazaie @15Usenaula
posAUTY LATidAdeS Yauansiall uazLALiBuNId

Solutions, acids-bases and ionic equilibrium, equilibria involving complex ions and

solubility products, coordination compounds, nuclear chemistry, chemical kinetics and organic

chemistry
2.A%. 107 (203107) : UfUAnswadialy 1 1(0-3-0)
CHEM 107 : General Chemistry Laboratory 1

Roulviidesinunou : amadeuGeundouiu 203103
watiane luiesljUinisiell U4A38119mMeuattaza15Usenauudnedhad N5
Ansivesuia lasadawdn msmanuiulonazainudeuudwainisiinloreni Auseures
UfAsewadnanin Sianinslada Ujisedunduuazaunainil laveandinduresnuiiion
Techniques in chemistry laboratory, the reactions of copper and its compounds,
determination of gas constant, crystal structures, determination of vapor pressure and latent
heat of vaporization of water, heat of reaction, galvanic cells, electrolysis, reversible

reactions and chemical equilibrium, oxidation states of vanadium
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2.A%. 108 (203108) : UfUANsaiinaly 2 1(0-3-0)
CHEM 108 : General Chemistry Laboratory 2
Roulviidesitudou : 203107 uazamzdouFeundouiv 203104
mimmaiuLaqaim’e)’]ﬁﬂmmmmﬁuaﬁmL%mvﬁﬂ dunanIn-lua arsazateUrinesuas
UfAselalnsdda nsmnistinsadmivansazatensa-lua navesaaumginen1sazagvednde Ha
ANNsazany arsuseneulaeesAuty snsnsiinufiseadl wddun3d n15inTEiBnmunIn
voileaouuln nas 1IN wag 1V mﬁLﬂiﬂsﬁl,%ﬂ@mmwsuaﬂaaaumﬂLLazlaaauaUIumﬁalmmU
YA WAZN1TNAABINLAY
Determination of molecular weight by freezing point depression, acid-base equilibria,
buffer solution and hydrolysis reaction, titration curves for acid-base solution, effects of
temperature on the solubility of salts, the solubility product, coordination compounds, rate
of chemical reaction, organic chemistry, qualitative analysis of cations of group I, I, lll, and IV,

qualitative analysis of cation and anion in unknown salt and special experiment

2.A4. 226 (203226) : WwABIRAENAAWMTULNANYILBNEIUI IV LAY 3(3-0-6)
CHEM 226 : Physical Chemistry for Non-Chemistry Students
Reulviidesitudau : 203104 wde 203111 wie 203151

gauvnaranslunll aunainnia saunamansiauail audivianmeninvedansaraly
Tuanaunnia nsthlwihvesdidninslad aunanse-wauazlossu waziaillni

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

electrochemistry.

2.A4. 229 (203229) : UjUAnsiediAENa 1(0-3-0)
CHEM 229 : Physical Chemistry Laboratory
[eulvfidosinunou  : 203108 %38 203115 %ive 203157; uazawmadouiSsundauiu 203226
wedaiugiunaeiiiiada : msmanaluana (smsiaaaumie, nisiagaidenudsd
anad) MImAATSaTMarSufureafiten mtnAnaumudilesisuduesdeou (Bn1siadeud
VOIVOULYA) ATIAAINITU LN mﬁﬁﬂ’mLLNuﬁ\ﬁ’gﬂ’lﬂiwi’]waﬂLlfﬁq — UYDINAT LATVDUNAT -
Youna Moy waznishnsalaensinarfndlni mi‘mﬁhmﬁamamﬂﬁ%'mimzma ekl
AasTaunavesnsasuglseninedladuduea mstamaradeuresnsduay (Vesteass
fiwos)

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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2.A3. 235 (203235) : LASALATIZH 3(3-0-6)

CHEM 235 : Analytical Chemistry

Roulvfidastunion : 203111 wie awmsdeuSsundauiu 203104
mMsduunUsznnisinnsimaaiivarnsiunaniiowsouasazans adaluaiiBess

nsnseflagUsinas msleseilaetmin msieseiidslnih uazmadanisuenansidedu
Classification of chemical analysis methods and calculations for preparing solutions,

statistics in analytical chemistry, volumetric analysis, gravimetric analysis, electrochemical

analysis, basic separation techniques

2.A3. 288 (203288) : UUAN1SAIATIZI 1(0-3-0)
CHEM 288 : Analytical Chemistry Laboratory
Roulvfidaswiunon : awmsdeudeundouiu 203235

anuvaeadeluiesfoinis mildiaiesuiuasiniesiiofameinaiinseiegavneay
N19LATINATAZA18UTELANAN 9 UaZNITATUIUAINTNTY NsmUTualafeuluaisusiuaLay
Todeuenivosluamsnalnenslnnn manviinaegfidesluthiegalaenslmnin  n1w
Bnadalifluhiegidaenisinmsn msmuSuaandn () lushegrdasmsinmss nsmusunes
wraeluguresansusenaveensian Msinmsansa-lalaedslnmudlewns nmslunsansa-tua
logddmeudnlniuns  nislnmsakuulelelawasnlagisnaouiuns I1AT18YnIeadUsENauTase Il
Uanfiegalagislasunlnsnsmiauig

Laboratory safety rules, appropriate use of analytical glassware and measuring
equipment, solution preparations and concentration calculation, determination of sodium
bicarbonate and sodium carbonate in mixture by titration, determination of aluminium in
water sample by titration, determination of sulphite in water sample by titration,
determination of iron (Il) in water sample by titration, determination of calcium in oxalate
compound form, acid - base titration by potentiometry, acid - base titration by
conductometry, iodometric titration by coulometry and composition assay of analgesic sample

by thin layer chromatography

2.A%. 102 (204102) : MTAIATITAdaYAdanTeE : N1sEITIIIUmAALaEN1TUSTYNA 3(2-2-5)
CS 102 : Intelligent Data Analysis : Survey of Techniques and Applications
Revlviidasinunoy : il

unthgnsinseiteyadaaies: 31NN153ugnsues Mslesgiuaensiiiiiun ndeya
WUURMISN NIEN5IAENITIATIET0RAN MIUsvinaransekateyadmsunisussgndleledl n1s
AsIdulaIIInIw nMsdaewnanuusisaiounaranuduainasy nsssuiuuuldlymidu
silunulszgndmunisilnsenveyadaasey

Introduction to intelligent data analysis: from capture to sharing, tabular data analysis

and visualization, text exploration and analysis, data stream processing for loT applications,
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image detection and recognition, simulation with virtual reality and augmented reality, and

problem-based learning in intelligent data analysis applications.

2.A00. 115 (206115) @ uAARSAENTUINGIAEATSTINYIA 1 3(2-2-5)
MATH 115 : Calculus for Natural Sciences 1
Revlvidesiudey : laifl

adiamansiugudmiuuAaeda Afinuaznizsaiowasiladdy syiudvasilaidusaus
WweuarnsUsEend Usnuskaznisuseynd

Elementary mathematics for calculus, limit and continuity of functions, derivative of

single variable functions and its applications, integration and its applications

g, 117 (207117)  : UURnsWEnd 1 1(0-3-0)

PHYS 117 : Physics Laboratory 1

Roulvfidastunon  : Lid
nagvAnUfTRnnAsuMsEIE N inenmansluiEndiiugiu desznoude ns

NARDIAINY MIPUNaeans aamarans aaw litih annzusiivan srumans uasidndyall
Laboratory course dealing with scientific methods in basic physics consisting of

various experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics

and modern physics.

2.8, 187 (207187) : Wand 1 3(3-0-6)
PHYS 187 : Physics 1
Roulafigewiudoy il

MmhouaznsIn namans nsdu Aau wazdes veslva auvwarmans Tl aunsludi
anMzulivanuazauuliuan Weumans wazidndealn

Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern

physics
.60, 241 (208241) : @dAAIRIUTINAN 3(3-0-6)
STAT 241 : Statistics for Biochemistry

Roulvfidositunon Tl

WWIRALGEDH N1 anedealarnIsaTU MIUTTINUAWAZNTNAGBUANLATIY 113
3Lﬂi’lzﬁéﬁagat,%ﬂ§f'gl,asu ﬂ’]ﬁLﬂ’i’]%ﬁsﬁaHaLﬁ?ﬁﬂﬂ@:N WHULUUNISNAABILAZNNTIATIEANNLUTUTIU
AMFUNUSLAYNITILATIZRNITON0DYLTUEY NITIATIERANRINITNARDULAZIUINAIDYS

Statistical concepts, methods for data presentation and summary, estimation and
hypothesis testing, numerical data analysis, categorical data analysis, experimental design
and analysis of variance, correlation and linear regression analysis, power of the test analysis

and sample size.
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2.2 NgUIVBN
221 Ay nenUsAu
2.9%. 301 (201301) : AuUasAfBLATANTLAININTINN 2(2-0-4)
SC 301 : Biosafety and Biosecurity
Roulvfidesitudou : 215200 w3a 215201 wia 215205 Wia 215207
ﬂgiﬁm’]EJLL@uﬂ{]iuL‘UEJ‘U‘VILﬂEJ’JGU’ENﬂ‘Uﬂ’J'WiJ‘Ua’e)GmEJLLauﬂ’ﬂiJlluﬂWl’NGU’lﬂ’]W‘ifiaﬂﬂﬁﬂ’]uﬂ’ﬂﬂJ
ﬂaa@mEJLLaummmummﬂﬁmmwmsﬁmmimmLaEJ\‘WmﬁmmwmiﬂgumL‘W@mm‘daammmd
Finm gunsalundesdruyena qﬂﬂmmammﬂaama nsvhaneidelsn WUJURluNTUTIIUAE
nswudatelsauarivanndnd nsdamsvezinige msdansanstinindlua
Laws and regulations on biosafety and biosecurity, principle of biosafety and
biosecurity, biorisk management, biosafety practices, personal protective equipment, safety
equipment, sterilization, procedures in packing and transport of pathogens and animal toxins,

infectious waste management, and management of biological spills.

2.3, 205 (203205) : LANBUNSTEIMSULNANWITLAL 3(3-0-6)
CHEM 205 : Organic Chemistry for Biochemistry Students
Woulufdasriunay  : 203104 ¥ 203113

lAssasanasiussuedasdunsd weanulaslylaauoainu ameslewnil Uisuvesieada
wglag weadu wuduwazanuduuelsuufn ueanssed weaflaruasAlau nsnA1suenddnuazey
NUSLAZNIITMLATIATNVDIANTOUNTE

Structure and bonding in organic compounds, alkanes and cycloalkanes,
stereochemistry, reactions of alkyl halides, alkenes, benzene and aromaticity, alcohols,
aldehydes and ketones, carboxylic acids and their derivatives, structure determination of

organic compounds

2.AY. 243 (203243) : UjUANsATBUNSIEmTuTnAnuitaadl 1(0-3-0)
CHEM 243 : Organic Chemistry Laboratory for Biochemistry Students
Waulundaseitunon : amzdsuEsuniaunu 203205

MsmaafonuazgaviaeIvaY nsmnadntvel mIafndefhazats nmandudeleth ns
wunwazdiassnatsnaulnemealialasunlnn sl Ujfse1vesnsamsuenddnuasayiius Ujizen
PanTatuvatteaneged aulivesaisusenoudunsd anlnsalnUlunsufon wasaounesiues
wazaLmo3lowall

Melting point and boiling point determination, recrystallization, solvent extraction,
steam distillation, separation and analysis of mixtures by chromatographic techniques,
reactions of carboxylic acids and derivatives, oxidation of alcohols, properties of organic

compounds, spectroscopy in practice and conformers and stereochemistry
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2.a%. 331 (203331)  : mshATIETImaAiigleAIeile 3(3-0-6)
CHEM 331 : Instrumental Methods of Chemical Analysis
Woulvidaskunaw : 203235 %39 203236

unthimaannsiuns esdusznevvenniesiomeannsued giiddaanlnsnlo
73 gliuawudanlngiun’ dunsusaaninsiuns sxneulinawnlnsalnl exneuiinueuresndu
anlnswns (1otewa) svmondndliatuaiunlnswns dudnAvasmianalauianlnsiun’
AmTIMvamannImdasiasil uialasuiinnsil uarlasunlnnsivesvataussaugas

Introduction to spectrometric method, spectrometric instrumental compartments,
UV-Vis spectrophotometry, luminescence spectrometry, infrared spectrometry, atomic
spectroscopy, atomic absorption spectrometry, atomic emission spectrometry, inductively
coupled plasma spectrometry, overview of chromatographic principles, gas chromatography

and high performance liquid chromatography

2.A3. 337(203337)  : UfuAN1sn1sAeszimaalifaeiaiaile 1(0-3-0)
CHEM 337 : Instrumental Methods of Chemical Analysis Laboratory
Noulvidesdiuneu : awsilouSsuniaunu 203331

gunsaikazmadaflflnemlulures jiansniiinsgiuasdoujiinnuuasaiely
oaUfuRN1s N1sBeTeidalsnalegmatindansililewan/AdidaaUninglnlawes n1snsien
WaUsunalagmaliadiatuannswns nsiaemdaaninlagmatanisensiudnesy
Sursusnanlnsius’ msAnudademaniesiiouasmaniiinadenisiinseiviunusinlae
watlaanegnauiinkourasutualunInguns n1swIsuAlI0g19uasNITIATIERUSIIUEI9laY
wmediamaverneufinweutesutuaninsiued msAnundedeiifinaseuszansnnvesneduiiluuia
Tasulnns Wl nmsiesgivesnanaulasmatauialasuiinn sl waznsieszidalivialoy
wadadadalasuninnilaussauzas

Apparatus and techniques generally used in analytical laboratory and laboratory safety
practices, quantitative analysis by ultraviolet-visible spectrophotometry, quantitative analysis by
emission spectrometry, qualitative analysis by Fourier-transform infrared spectrometry, study of
instrumental and chemical factors affecting quantitative analysis of element by flame atomic
absorption spectrometry, sample preparation and quantitative analysis of element by flame
atomic absorption spectrometry, study of factors affecting column efficiency in gas
chromatography, analysis of liquid mixture by gas chromatographic technique and quantitative

analysis by high performance liquid chromatography

2.4%. 303 (211303) : 9NV AL 3(1-6-2)
BCT303 : Biochemical Methods
Wouludaeriunay  : 211312 wag 211318; WATAINSLUIUSIUNSOUNU 203331 way 203337
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mMylazviesdUsEnaumMAiivesingiu msuSuanmuaznistesaaisvesingiu 3mng
FupdldmTunsueneazinseianstiluanakazn1sussdiuaunmingau 3enedeinigania
MsiisUTIna wagmeigvdniniandsn mamumumsesngrsnsdinmlufivuazvagey
aulifvesansseiBmedaadl Avddhsuasdermununsgiuiiietes uasfdAnsluiden
Aeados

Proximate composition analysis of raw materials, pretreatment and hydrolysis of raw
materials, biochemical methods for separation and analysis of biomolecules and quality
assessment of raw materials, biochemical methods for extraction, amplification and
purification of nucleic acid, quantification and determination of properties of bioactive
compounds from plants by biochemical methods, patent and related standard

requirements, and laboratory practice in related topics.

2.9%. 311 (211311) @ ¥uaAd 1 3(3-0-6)
BCT 311 : Biochemistry 1
Roulvfidosrudow : 203113 wSe 203104

uniddeiuiued trweslussuudinm medauazieiossiolunedund Sanalelnauas
nsaflimasn nsmeviilunaslusiu wulvdiavlaeuleyd aslulawmsauazlnanau 37n waglaus
UNNTINNLALNITVUE

Introduction to biochemistry, buffering in biological system, techniques and tools in
biochemistry, nucleotides and nucleic acids, amino acids and proteins, enzymes and

coenzymes, carbohydrates and glycans, lipids, biological membrane and transport.

2.9, 312 (211312)  : Al 2 3(3-0-6)
BCT 312 : Biochemistry 2
Soulafigewiudon : 211311

UMY LULVUDATULALTINGIUAIERS LnuedTuvesnisiulawmse Tuafivedlnguinis
UWVUDATUVDIANA WuNUeATUYedlUTAY LWLUaATUYRINIATIAGEN N1IAIUANILILNUDETY

Introduction of metabolism and bioenergetics, carbohydrate metabolism,
biochemistry of nutrition, lipid metabolism, protein metabolism, nucleic acid metabolism,
metabolic regulation.
2.4, 317 (211317)  : UfUANsTuadl 1 1(0-3-0)
BCT 317 : Biochemistry Laboratory 1
Soulafidewiudou : amandsudeundousu 211311

asavangtvines nsallanddn ninordlularlusau eulul aslulawmsalazana

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

lipids.

2.9%. 318 (211318)  : U{UAN5T AL 2 1(0-3-0)
BCT 318 : Biochemistry Laboratory 2
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Roulafigesiudou : 211317 uazamzfouSeundouiu 211312

Fandanuransvaaaas nskenkazn1svUSinalnalaauludu dunesnaaaiiamstu
mswennsaezdlulaslasuinnsfiwanasulessy uazdidninslngaa

Bioenergetics of cells, isolation and quantification of liver glycogen, invertase, gel

filtration, separation of amino acids by ion exchange chromatography and electrophoresis.

2.99. 343 (211343) @ aUnIaldINTUNITZUIUNITNDULALHAINITHEANINTIAT  4(3-3-6)
BCT 343 : Instruments for Upstream and Downstream Processing in
Biochemical Production
Reulvfidosinurey : tnAnedvien 1WA 3 WieanuanuiureuvanIAIY
unthiAefumsntndesiu nmaialuseiuiosufiRnsuas mandnlussdugnamnssy
gUnsaldmiumamziisasadqaunislussiuiesufoing davsinuaseinvosianin ssdusenou
voafaviindmiuimzidsagadqdunie qunsaidmiudfunansusilussduiosujiinisgunsal
AMSUNAUNENTIIUTEAURRAIMNTIN STUUMIUANNTEUINNS MItdaveads wavddinislu
vhdeiietes
Introduction to fundamental fermentation, laboratory and industrial fermentation,
equipment for laboratory microbial cell cultivation, fermenters and types of the fermenters,
components of the fermenters for microbial cell cultivation, instruments for laboratory
product recovery, instruments for industrial product recovery, process control system, waste

treatment and laboratory practice in related topics.

23N, 397 (211397)  : N1FIWHATWAIUININY AL 3(2-3-4)
BCT 397 : Research and Development in Biochemistry
Reulefidasiuneoy  : Shdneudi 3 wazamaufivvouvesniaiv

anuddueInITITeuarianmsTiaiasseusTa v initung se s unagingud
Aertestunsidenagnslumadousaziausdaiauslasimsifonssuiumitaz s douisie
MATBTWITENARaEM IR NGRS TIATnsduaTukazTRWIAn LAz N1TeBNLUY
WNAANBRANIN NTZUIUNITATRAULUULAZ MIHALINERANI N1TUTIILATINTEMTUNTIdEILAS
WL wazN15UTMsIANIsMINeIns Mathudadauanlulduselosd wagnisaiegsiavesen wagnis
AnufoRluindeiifades

Importance of research and development in biochemistry, research code of conduct,
regulations and standards pertaining to research, strategies in writing and presenting a
research proposal, procedures and research methodologies, applied research and
development of biochemical products, fostering and developing new ideas, and designing a
product concept, processes in prototyping and developing a product, project management
for research and development, and management of resources, product utilization and

generation of a derived business, and laboratory practice in related topics.

2.9%. 399 (211399) : msinelulssnugaamnssy 1(0-6-0)
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BCT 399 : Industrial Training

Reulviidosiudey : Fnfnutudil 4 vie auanufiuveuvesniaivn
msinlulssnugamnssulusenindanmaBeuggfoulitosnin 8 &t dednuaz

muaulnsnuznIsINsUIMIdngasduaiivazduaiuinnssy Tunsdfiliannsadanisilnaulile

o1ty dnfnvidesiiausnanisiinnuuardinsnuatuanysel nsliddutudu

fivmela (Satisfactory : S) wiolifufiuwela (Unsatisfactory : U)

Practical training in industry at least 8 weeks during the summer vacation as arranged
and supervised by the biochemistry and biochemical innovation committee. Under an
unusual circumstance, a special problem may be assigned in place of the training. A
presentation and written report are required. Grading will be given on satisfactory or

unsatisfactory basis.

2.99. 414 (211414)  : walulagdukazlusnu 3(3-0-6)
BCT 414 : Gene and Protein Technology
Feulviifiositutiou : 211311 uas 211317; %30 211315 uaz 211319
ANTINIATInadnLarlusiu Fulinduaznisuanieanvesdy Wugleinssy laswaiiuay
wihfivedlusiu nsdasdlassaisedusiuienauiumes nsfnulusfudeuuimaldsiledind
wawinallAn1seadingl Ieanssulusiukaznsdifiny welulagnisuanlusiudanded s
Uszgnauasiudluuvesiugimnssulagimnssulushiu
Overview of nucleic acids and proteins, genomics and gene expression, genetic engineering,
protein structure and functions, computer modeling of protein structures, study of protein with
proteomic approach and techniques in molecular biology, protein engineering and case studies,
protein production technology for commercial proteins, application and trends in genetic and

protein engineering.

2.99. 415 (211415) : wealulagaislulamsauazana 3(3-0-6)
BCT 415 : Carbohydrate and Lipid Technology
Roulviidosinunou : 211311 uas 211317; w39 211315 uaz 211319
Fuaflvesaslulawsalazafin nsueniaznisannaslulawmsnuasaNn oA e
Aslulawmsauasdfinnszuaunisuasasiulawmsauasdfin Msussandvasslulawnsanazinng
winlinveunalulagaslulawmsauazana
Biochemistry of carbohydrates and lipids,separation and extraction of carbohydrates
and lipids, analytical methods of carbohydrates and lipids, carbohydrate and lipid
production,applications of carbohydrates and lipids, trends in carbohydrate and lipid

technology.
2.9%. 447 (211447) : aswasuzunedanminegduniduasioules 4(3-3-6)
BCT 447 : Microbial and Enzymatic Biotransformation

Heulviigaeniunoy : 211312 uas 211318
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unthifeafunsasugumeiinm vdnmsvesnsvsinuasnsiasugumadinmlg
AUN3E Tuptinaznszuiunisnanastuaiilugnannssulasnsndnuuulieandiau Fualivag
nszvumskanansTuailugnamnsnilasnsviinuuuldesndion msatauagiuiansieulssian
W97 mw’?agﬂl,auleﬁﬁt,l,azwaﬁ nsudaeuluinieenainngsy miﬂisqﬂﬁmmﬂﬁﬂugﬂmﬂ
Fanmilavieuls! uinlieuanvesnsiasugumtinmlaegduniduasioules uasufoanisly
defiAeades

Introduction to biotransformation, principle of fermentation and microbial
biotransformation, biochemistry and industrial manufacturing of biochemical compounds by
anaerobic fermentation, biochemistry and industrial manufacturing of biochemical
compounds by aerobic fermentation, extraction and purification of enzymes from various
sources, immobilization of enzymes and cells, industrial enzyme production, application of
enzymatic biotransformation, future trends of microbial and enzymatic biotransformation,

and laboratory practice in related topics.

2.9%. 451 (211451) : msuftamniidudaumsinenmansanw 1(1-0-2)
BCT 451 : Complex Problem Solving in Bioscience
Roulefidfesiuron : 211312 w3e 211315

unthglymiidudounanermansdanw msienadilemnududeunarmsinseu
Yeynn MsfndisasvassAtazaudAglunszuIunIsUAYYY NMSARTININBLAZNITINNLNLNG
gndluingrmansdanim mevhusuidomuagnsaieisidodmiummandly msussendld
PBavemansuaznagnsuuuysannisasiy nsussfiununianiluse o uaznisdeduls n1s
L%IZJ,JL%ﬁéjﬂ@%ﬂﬁ%%ﬂ’]ﬂ’]ﬂﬁ%%’sﬂﬂw nssaieiuuntynyaineimanstinin nsafnwIRg 9
dmsulymmadnerenansdinmludagdu

Introduction to complex problems in bioscience, understanding complexity and
problem framing, creative thinking and its importance in problem solving process, critical
thinking and strategic planning in bioscience, question mapping and creating a blueprint for
solutions, applying scientific methods and integrated STEM strategy, assessing alternative
solutions and decision making, approaching problems in bioscience, collaborative problem

solving in bioscience, and case studies of current problems in bioscience.

.99, 452 (211452) @ FuIANIIULALIFINND 3(3-0-6)
BCT 452 : Bioinnovation and Enterprises
Reulviidositutiou : 211312 w3 211315
umhguwinnssudsdaivazynaudndauinnssy winnssuaululewugeivagian
0N WInNITUAULTLmATLLAETINNIAZ NTLNNE WARNUTINNLAZWINNTTUAINTU
dawndey maianuwAalmimanaluladfrinim wuudiassnagnseing 9 lunsaddamiama
wialulagyinw w%’wéﬁumqﬂzgaunl,l,azﬂgﬁzLﬁauﬁLﬁ'm%’aﬁuui’mﬂsim%a'iwsrmam%%amw
WUUTIRDINNGINUATUHUNTRAU NGNS U9 N1TIAIANNTIAIALNTATIUUTUAYDINU N3

UimsUsenaunsiamnag waganududiilunisamulniasssfasudu
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Introduction to biochemical innovations and innovative mindset, innovations in
biosensors and biomaterials, nanobiotechnological and medical innovations, bioenergy and
innovations for environment, development of new concepts in biotechnology, strategic
models in building biotechnology enterprises, intellectual property and regulations for
bioscience innovation, business model and product development plan, business marketing
and personal branding, entrepreneurial management and leadership in new ventures and

start-up business

2.99. 497 (211497) : @WNAANWINITAANLASTIARUIANTTY 6 e
BCT 497 : Cooperative Education in Biochemistry and Biochemical
Innovation

Reulafigosinutiou : nAnendudil 4 wazmuanuiuveuvasninivn

thdnwiinufoRnuiifedesiuivaivasduaiuinnssaluaniudseneuninduszesing
1 mAnsAn wazUiRelsidesndn 36 FalusdedUansi Snsviisenu m3tiaue waznInga
Uszillunan1sufuiieu dnfnwiddfnuaiioundnauluaniulszneunsaiglinisguaves
Fvthendildsuneumneanaauuseneuns waraanansdanmeminends mslisusuiu
fivnela (Satisfactory : S) wiolifuiunela (Unsatisfactory : U)

Students are required to work in an organization on biochemistry and biochemical
innovation related project for one semester and work at least 36 hours per week. A proper written
report, presentation and evaluation of working are required. Students work as staffs in the
organization under supervision of in charge trainer at the organization and instructor(s) of the

university. Grading will be given on satisfactory or unsatisfactory basis.

2.9, 498 (211498) : AuNUIYANLATTAALUINNTTY 1(1-0-2)
BCT 498 : Seminar in Biochemistry and Biochemical Innovation
Revlefidesinoy : ndnesuid 4

MANNITLUNSUNALDIBRVINTIURUUANNY viannsWguunAngalarnTauAuTaya duuun
maduTueiuazuianssunadiuduedfiiedestunuitelnlg wienmaiiavernanuilymifiay
voshnAnwes nmslvadutuduiiviwela (Satisfactory : ) vieliiuiivinela (Unsatisfactory -
U)

Concepts of scientific presentations, concepts of writing abstract and literature
search, biochemistry and biochemical innovation seminar on current research topics or

students’ special problem projects. Grading will be given on satisfactory or unsatisfactory

basis.
2.9, 499 (211499) : UyymiiiAwn19BAlLazdANUIANTIY 3(0-9-0)
BCT 499 : Special Problems in Biochemistry and Biochemical Innovation

wouluidawitunow  : UnAnetuln 4 uaz 1asusyyInanNe1sdlaIuaNn1ITY
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NTITULAENAUINNAUTRATLASTIATUTANTTY NITIUNUNITNAABITINAUTENIN
TnAnwfvenassivinedamiiay nmstinmediasiie q waznmsiauineedsudulunisinig
NAaeuTITuell nsanliviidelavandevananuvasnieluviesliinsuasanudasndenis
Fanw nMsnusiuTINdeya nswszideya uaznsularanisvaaes nslsuseuatuanysal
dmsusnuidetymiey wazmsdausnuLuuUInatsanssunsaaudgymiiey nslgsud
Hufiumela (Satisfactory : 5) wisldiSufivmela (Unsatisfactory : U)

Research and development in biochemistry and biochemical innovation,
experimental planning between student and special problem advisor, practice of techniques
and development of skill set necessary for biochemical experimentation, conducting
research work under principles of laboratory safety and biosafety. Data collection, data
analysis, and interpretation of experimental results, writing a final report for special problem
research, and oral presentation to the special problem examination panel. Grading will be

given on satisfactory or unsatisfactory basis.

2.2%. 205 (215205) : a¥IINY? 3(3-0-6)
MICB 205 : Microbiology
Seulvfidosinunou  : 202102 uag 202104; %iSe 202147

unid1 UseiRvedgatinive 35mmngatininen dunsdlnsuaslonuavgunslon Ay
RANUAIULAZAITIAT L UNLUATILTE Iﬂﬁummil,l,azmiLWWngmﬂﬁuw%LLazmiLﬁuimﬁuaﬂﬂﬁuw% b
WURATUYRIRAUYSY RaunIduasnisnelsn Lifauasgiauiuinel iugmansuazinaluladdinin
Y9IAUYIRE 9ATIIMEgMAMNITUUALDIWNT UaTRATIINeIAIUINGDN

Introduction, history of microbiology, the methods in microbiology, procaryotic and
eukaryotic microorganisms, bacterial diversity and classification, nutrition and cultivation of
microorganisms and microbial growth, microbial metabolism, microorganisms and diseases,
viruses and immunology, microbial genetics and biotechnology, industrial and food

microbiology and environmental microbiology.

2.3%. 206 (215206) : UHUANTIAYIINGT 1(0-3-0)
MICB 206 : Microbiology Laboratory
woulvidasriunay  : awslyuiSsuniaunyu 215205

WATANUFIUNIATIINGT NIIAIVANIAUNTE NSINIZIEEIEUNTE 1ASIATIIVBILUATILSY

q
a

nsasyAulaLarsnesitslunsaigiule mﬁl,wwL?Tsm;aum%'éiuamwi%faaﬂ%wu WUy
LHUNSTYAULaveLUATSe Mavhaulundunludguveswuaiise fale 1isa giduiuine 9a
TAneenanngy @iine ey atiinevesenia 9T vesiu

Basic technique in microbiology, microorganism control, microorganism cultivation,
bacterial structure, microbial growth and nutrition, anaerobic cultivation, microbial growth
phase, microbial metabolism, fungi, viruses, immunology, industrial microbiology, drinking

water microbiology, air microbiology, soil microbiology
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222  3vwenidaen
AN, 422 (064422) : MsAeasINerdEns 3(2-3-4)
EDSC 422 : Science Communication
Rouledidosiuron : lid

nsldFeUszunneneg fURINTINMONEEEnT MNEUNITIENTIIINEImMans uwax
dawndey Wleadsmnuiilavesuruuasmsuityviiieaivineimans maluladuas
danday

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.

f.am. 423(064423) : piillygyviesduluiBeinenmans 3(2-3-4)
EDSC 423 : Local Wisdom Related to Science
Roulvfidoswunon Tl
mﬁmﬁf\mﬁmLﬁmﬁugﬁﬂmmﬁmﬁmazmﬂiuiaﬁﬂﬁuﬁmiumﬂmﬁaeﬁaﬁuﬁuﬁ‘ﬁwé’ﬂms
LAZAIUININGIANENT
Organizing activities about northern local wisdom and technology related to scientific

principles and knowledge.

2.%49. 305(202305)  : YIEqA 3(2-3-4)
BIOL 305 : Biometry
Roulvfidasktution : 202102
mmilﬁaaéfumﬁaaﬁﬁLLawﬁﬂmimaLLNumiWﬂammﬁﬁwm ANIVAABU Z-test t-test
Cochran-test Paired-test LLmumwmaﬂLLUUEjmuujzﬁ LLNumi‘vmaaﬂLLUUEjmiuuﬁaﬂamyiaj ANg
DONUUUNIITVNAADUTIUNNNOETA NITIATIZATIOANDYLATANAUNUS ADAUDUNITINATA NITLY
TUsUNIu SPSS NM5AATIE1RRN519 ANOVA Aaglusinss SPSS N alAT Iz Rt AUaUNISILUAIAIE
TUsunsu SPSS mslinseiidenanesnazanduiusmelusunsy SPSS uazUfiRnisiiAeados
Frequency, standard curve, measurement, test of hypothesis, Z-test, t-test, Cochran-
test, paired-test, completely randomized design (CRD), randomized complete block design
(RCB), factorial experiments, regression & correlation, nonparametric statistics (value),
introduction of SPSS windows, ANOVA analysis by SPSS, nonparametric statistics analysis by

SPSS, regression & correlation by SPSS and related laboratories

2.97. 321(202321) @ FIIne1vead 3(2-3-4)
BIOL 321 . Cell Biology
Roulvfidosdoudow : 202102 wSe 202112

wSedlonasimalanisiiivevesyad drulsznavszauluanavesyad toulediazng iy
TnssadauasminfivesusiuTuardulssneuveaad Tiusnsdonsiauazaudadusiu ng
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indounivedlasluleslunisuvaead nsmunmsaseadlusziulinana nsiasuuUauasnisun
VOLIAE

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.A4. 352 (203352) : AuUaeadyluesUiAnsiAd 2(2-0-4)
CHEM352 : Safety in the Chemistry Laboratory
Seulvfidosinunou : 203111 uaz 203115; %39 203104 waz 203108; %I9AINAINUAUYDU
YBINIAIYN

viruafLag inusTsiAaasnss nqviny 1nsgiu wasdetiduiifeadestuanuasnde
maiadl LonansidudeyanuUasndy Anadsauaznsumsannade s mevilidunanauaznnsg
Wansanafifidudunsvesaasads nsndnidssrnudsdu q luiesufoinisiadl uaznis
nouldanidusiagUivegluieslumnisad

Safety attitude and culture, law, standard, and regulation in chemical safety, safety
data sheets, risks and risk management, 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

2.02.301 (209301)  : LANNIZUIUNITIAFINNTTY 3(3-0-6)
IC301 : Industrial Process Chemistry
Reulviidositutiou : 203104 uag 203108 ;u3a 203113 wag 203117
nsvumananlafounaslsd dina Je Benszruuaznszay asduarin dduiionts
UslnA woanaged nsndunIduarnInatdunid weamlal aywazansdnnen nszuiunsly
PAAINNTTUDINNT nsUSuanmiitelilulsanusasnmstidmings uasnszuaumsilanedian
nauAuINEEdannIelingd
Manufacturing processes of sodium chloride, sugar, fertilizer, pulp and paper, pigment
and paint, edible oil, alcohol, organic and inorganic acids, alkaline, soap and detergent,
processes in food industries, water treatment for utilizing in plants and wastewater treatment

and process of precious metals recovering from electronic wastes.

.90, 412 (211412) @ YINAINUANEATUALHVAN 3(3-0-6)

BCT 412 : Bioenergetics and Health

Roulvfidastunion : 211311 uag 211317; Wia 211315 uaz 211319; Wisauauiugey
YBINIAIYY

ANFINAITDIMNTHAENTE VUM T UERTU lunywdmasTulauindlussuudann
n3EUIUNIAElouNatULaYNTFLATIEMEN N1sldleiilunseuIuNINITININ WUNUeATY
LAEIEUUATTINGITenINNITaNAMEINY wudlduyesemns Inguin1shasnslavnnia
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Overview of nutrients and human metabolisms, thermodynamics in biological
systems, energy transfer process and ATP synthesis, ATP utilization in biological processes,

metabolism and physiological systems during physical activity, trends in diets, nutrition and

wellness.
2.99. 421 (211421) : walulagFanrsunndade vy 3(3-0-6)
BCT 421 : Modern Biomedical Technology

Reulviidesitudou : 211312 uay 211318; e 211315 uag 211319

umhgmalulagdinsunndadelvaiigas fmsudygin wagssuugiiauiunisoaniuuns
wanuelulnaueaaUATBRALAY MTUTEENANINITUNNEN THAR AT uLAYHARSe T A milda
MsuwEnMsBnidongadn uarefThugifuunuedturesenstiluena wasauAnUnid
Aeates mananeiusueadu uxds uazmnuiaunfineiugnssmumetagtuveanaluladds
nsuwnndatislndsndenisenumalulagdinisunvdadslnidinsemansdmsumalulagti
nsunndasieln

Introduction to modern biomedical technology, cells, receptors and immune system,
design, production of monoclonal antibodies and their medical applications, vaccine and
medical bioscience products production, microbial infections and antibiotics, metabolic
pathways of biomolecules and associated disorders,gene mutation, cancers and genetic
disorders, current approaches of modern biomedical technology, modern biomedical

technology research, bioethics for modern biomedical technology.

2.9, 422 (211422) : FAAUUIANTTUNIDINNTUASINLATNTIU 3(3-0-6)
BCT 422 : Food and Agricultural Biochemical Innovation
Roulviidosinunou : 211311 uaz 211317; e 211315 wag 211319

mﬂiuiag%’amwﬁm%’uLﬂwmﬂ‘iiuLLaxaqmmMﬂiﬁaJmmﬁ INYATNTTULALNTEUIUNIITNER
awnsilaiduaivlvg nsdfnwvewhiudunies nsdiinwveanaluladdinmfiensimun
NERINTIUOIMSTEEY

Biotechnology for agriculture and food industries, agriculture and production process
of modern functional foods, case studies of smart farming, case study of biotechnology for

sustainable development of agricultural food

2.9, 423 (211423) : weluladndsnuiannuazdanndoy 3(3-0-6)

BCT 423 : Bioenergy Technology and Environment

Roulvfidostunion : 211311 uae 211317 ;10 211315 wae 211319
uIstsJLLazﬂgwmawé’wmmz?umé’au ANTANINIEUNE LA ING DL

AswgAanivemdsnuuazdunnden aluladndsmdinm unuimveameluladanimly

ASEUIUNSHARNSIIUTIA MEESS Bunsnanuaz TN sandsunsTdUss levdvesdouas

F1alUNTLUIUNTHEANAINUTININNITIANTYUYUANTUNTHEANSINUTINN NIARNYIVDA
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(%)

ﬁﬂ’m‘digﬂaUﬂ?iﬁﬂi%ﬁUﬂ’J’lﬂJﬁ?L%’ﬂiﬂﬂﬂiﬁlﬂﬂ’]ﬁWfﬁﬂ’]ULLﬁ%%ﬂLLU@%@NﬂWi@QﬂLLUU%ng UNAIUNTS
N’?W]Wﬁﬁﬂ’]u%’lﬂ’]wLL@%N@H?SWU@@%QLL?@%@&I

Policies and laws for energy and environment, energy and environmental
management, energy and environmental economics, bioenergy technology, roles of
biotechnology in a sustainable bioenergy production, production and management of energy
crops, valorization of wastes and biomass in bioenergy production, community management
for bioenergy production, case studies ofsuccessful establishments in bioenergy and

environment managements,research methods in bioenergy production and environmental

impacts
2.9%. 445 (211445) anslndusauazimen 3(3-0-6)
BCT 445 : Flavor and Fragrance

Seulvfidoswinunoy : 211311 uay 211317; %39 211315 waz 211319; %39ANNAINUAUYDU
YBINIAIYN

Msfuinduasamivesuyed eilvesanslindusauazansvey nisinnausauazasvon
CLNY L‘Vlﬂf!ﬂﬂ’ﬁLLEJﬂLLagﬂ’ﬁ%Lﬂi’]%ﬁﬂSUﬁﬁLLaSﬁ’ﬁﬂﬂﬂJ L‘V]ﬂi‘lﬂagLLﬂ%u%@ﬂi‘ﬁJﬂ?‘if}\laﬁ]ﬂé‘lﬁﬁuaﬂ
GRRYIRH NIAIUANALUNTN Q@ﬁ’]%ﬂ'ﬁm}]%aﬂLLﬁ%ﬁ']ﬂﬁﬂﬁ“lﬁﬁ gmmaamsa%fwaiﬁﬁﬂﬁlusmms
ﬁ?ﬂ@ﬂ

Perception of odor and taste in human, chemistry of flavor and aroma, formation of
flavor and aroma, isolation techniques and analysis of flavor and aroma, technology and
innovation in production of flavor and aroma, quality control, flavor and fragrance industries,

perspective in creation of flavors and fragrances

2.9, 495 (211495) #200La9Nda5S a1V TANAULATTAATUIANTTY  2(2-0-4)
BCT 495 : Selected Topics in Biochemistry and Biochemical Innovation
woulviidasrunay 211311 %30 211315

v ¥ A Y =~ = =~ ) e A %
ﬁ’Jle@VluqﬁueLﬁ]{]ﬁ]f\!UUV]’NﬁmLﬂMLLﬁB‘U'ﬂLF’]@JU'ﬂWﬂi?M AIUANYINLAYIVD
Current topics of interest in biochemistry and biochemical innovation, case studies on

related topics.

2.3%. 303 (215303) : nIWdAUNIWYYIazUIANTINNINTIN N 1(1-0-2)
MICB 303 : Intellectual Property and Biological Innovations
Reulviidesinuiau : 202101 wag 202103

fanuazguuuvessruasemindaunstyyn sudyauasdonnasszninsUssmauasly
Usewalveiiieatunsndauniadaan FuteyaansUnsuazinalulag@inin ansinsveswinnssy
N9 N3andvsTngaslitin msamavsUnsuianssumedininuaraiessay JULUUNNIALATES
nindaumateyydug fuufanssumanaluladdinm DUAYYIANUNAINNAIENNTINNULAE
W30 ARANATRNTUSHY N13ANATEIANNINIVLUYSTING AngnmmIsdinIniasniTazile
NTININ
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History and forms of Intellectual Property Protection (IPP), international conventions
and national law in intellectual property, patent database and biotechnology, patents in
biological innovations, patenting life forms, patenting of biological innovations and ethics,
other forms of IPP for innovations in biotechnology, convention of biological diversity and

plant varieties protection act, protection of traditional knowledge and bioprospecting and

biopiracy.
1.2%.411 (215411)  : A2 INenveudin 3(2-3-4)
MICB 411 : Biology of Mushrooms

Reulviidositutiou : 215205 uag 215206; %38 215207 wag 215208
umiAgiuiAneveaiin IpinsTinveudin lassauasduguinerveadin nsdn
FIMNINUAZBYNTUITIUTBUTIA AIUAIFVOUTA d1591MTUAZATTIVNIIVOUTA NTZUIUNITIINZLTA
wugenaniuaysUiuUTITuSie warufRnisiiAeades
Introduction to biology of mushrooms, life cycle of mushrooms, structures and
morphology of mushrooms, classification and taxonomy of mushrooms, importance of
mushrooms, nutrition and physiology of mushrooms, process of mushroom cultivation,

genetics, and breeding of mushrooms and related laboratory

97.. 323 (255323) : n1sUsEuAMNIWLUBNY 3(3-0-6)
IE 323 : Introduction to Quality Assurance
a oy ' ' 1
woulundasitunay  : il

AIMURNIYVBIALUN T ‘vié’ﬂﬂﬁﬁugmﬁummsmmu@mmw SBUUﬂﬂiﬂizﬁUQMﬂWWLLﬁz
WeNsNsUsEiuRuANUBWY seuuAUWeiy ssutLnsgIuAnnInloeale LagssuuAMAIN
duq NdAny

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)  : Ugiienansuaznisdanisminennssssummidodu 2(2-0-4)
SOIL 210 : Introduction to Soil Science and Natural Resources Management
Rouledidfossinurion : 203111 was 203115

wann1sniingu Wandvesiu wnilvesiu RRUNIIAY ANNYANANYTAIVEIRULAYEINEIYNT
i Srutsnsd LA LAY nsUszyndInemansveiulunisdanisiu thuaz
n3nenssINnAlinaselovidsdu ieUfuussdnenmmsnanmanaineasuasUsulge
Aawandeulviatu

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.
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2.91.301 (601301)  : snsidufinlueims 3(3-0-6)
FST 301 : Toxic Substances in Food
Roulafigewiudon : dwsutinneiusnaiunden

mMsdnUssavvesansiiduivluemns ansiduivluownssusssumfvazanuduiiv fiv
Yaeng e Nevadlavenin Nwveeingiadueims ansfiwarnidon anuufiviagiBnisdin
a5y asnenziSarasitunsnenzsslues vannsnaaeuanulufiy n1stesiulaznis
muammiﬁﬂuﬁﬁummi

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.

2.9M.361 (601361)  : LANYDIBINNT 3(3-0-6)
FST 361 : Food Chemistry
Roulefidfessinution : 211311 uas 211317

Qmamﬁﬁaﬁﬁﬂﬁzﬂaumﬂmﬁ LLaSQmmmﬂIﬂ%mmisuaammisuﬁ@&hm ARDAIUNIT
WasuuasaudRinmnanigam u,awmmﬁﬁﬁmﬁuﬁ’ummiﬁfm Tuszninenssudslunsuan ns
Wnushwsudasnistesiulasunly

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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3. HBUNIIVINTVRI1EUTEIMENGAS (Founaalidiiu 5T w.a. 2560 - 2563)

(1) fa78AEA319158 A3, NYAIUT A1
1. U3

ANUNIY158151193905

FLAUUIUIVIA
1. Yasin P., Wanachantararuk, P., Tinoi, J. and Dumri, K. Antioxidant activity of some Thai
aromatic plants against oral pathogens inducing halitosis (2019) Asian Journal of
Pharmaceutical and Clinical Research, 12(1): 465-468.3.
2. Anh, D.H., Dumri, K. Facile fabrication of oreanobentonite-carboxymethyl chitosan hybrid
film that absorbs organophosphate insecticides (2017) Bulletin of Materials Science, 40 (6),
pp. 1189-1196.
3. Norkaew, O., Boontakham, P., Dumri, K., Noenplab, A.N.L., Sookwong, P., Mahatheeranont,
S. Effect of post-harvest treatment on bioactive phytochemicals of Thai black rice (2017)
Food Chemistry, 217, pp. 98-105.

2. HAaUMNAITINMsludnuazby
-laifi-
3. nauIvInssulddeny
laig-
4. 6151 KUSHED LAZUNAINNIGIVING

o
$NUNED

4. MQYAU A3Y FA/ANLNUATULASTINS N UAEAT N1AIT AT AMEINYIAIERS

wnInendedeslud (aglusendirnsanidunisdnium)

(2) faineAan319138 A3, UNG 436
1. U
ANunluaNsaITNIeI VIS

STAUUIUIYIA
1. Thangsunan, P., Wongsaipun, S., Kittiwachana, S., Suree, N. Effective prediction model and
determination of binding residues influential for inhibitors targeting HIV-1 integrase-
LEDGF/p75 interface by employing solvent accessible surface area energy as key determinant

(2020) Journal of Biomolecular Structure and Dynamics, 38 (2), pp. 460-473.
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2. Jaimalai, T., Meeroekyai, S., Suree, N., Prangkio, P. Drug Delivery System Targeting CD4" T
Cells for HIV-1 Latency Reactivation Towards the Viral Eradication (2020) Journal of
Pharmaceutical Sciences, 109(10), pp. 3013-3020

3. Young, C.D., Tatieng, S., Kongmanas, K., Fongmoon, D., Lomenick, B., Yoon, A.J., Kiattiburut,
W., Compostella, F., Faull, KF., Suree, N., Angel, J.B., Tanphaichitr, N. Sperm can act as
vectors for HIV-1 transmission into vaginal and cervical epithelial cells (2019) American
Journal of Reproductive Immunology, 82 (1), art. no. e13129, .

4. Norfun, P., Suree, N., Kungwan, N., Punyodom, W., Jakmunee, J., Ounnunkad, K.
Electrochemical Detection of Human Interleukin-15 using a Graphene Oxide-Modified Screen-

Printed Carbon Electrode (2017) Analytical Letters, 50 (7), pp. 1112-1125.

NUIFDIUUNAIUIY

5. Suree, N., Thangsunan, P., Tateing, S. Structural basis of protein kinase C and the
interactions with modulators (2018) Protein Kinase C: Emerging Roles and Therapeutic

Potential, pp. 1-23.

Ynauananulufivszyudvinig
SLAUUIUIYVIA
6. Pongsuwan, P., Tateing, S., Suree, N., Computational Approaches for Studying the Effect of

C7 Functionality on Binding Affinity and Dynamics of Complexes Formed between Protein
Kinase C Delta and Its Modulators (2020) Proceedings of the Pure and Applied Chemistry
International Conference 2020 (PACCON2020) Impact Forum, Muangthong Thani, Nonthaburi,
Thailand. CB88-CB94

7. Vongmanee, A., Suree, N., In Silico study of SIRT1 inhibitors targeting HIV-1 gene
transcription (2020) Proceedings of the Pure and Applied Chemistry International Conference
2020 (PACCON2020) Impact Forum, Muangthong Thani, Nonthaburi, Thailand. CB66-CB71

8. Phetdee, C., Suree, N., Prangkio, P. Membrane permeabilization of antimicrobial peptide

nisin and its potential for cancer treatment (2020) Proceeding of Pure and Applied Chemistry
International Conference (PACCON 2020). 13-14 February, 2020, Impact Forum, Muangthong
Thani, Bangkok, Thailand. CB66-CB71

9. Meeroekyai, S., Jaimalai, T., Suree, N., Prangkio, P., Characterization of immunoliposomes
targeting CD4+ T lymphocytes (2020) Proceeding of Pure and Applied Chemistry
International Conference (PACCON 2020). 13-14 February, 2020, Impact Forum, Muangthong
Thani, Bangkok, Thailand. PC173-PC179
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10. Suriya, U., Suree, N., In Silico Approaches Towards an Accelerated Discovery of HIV-1

Latency Reversing Drugs by Targeting Histone Deacetylase 3 (HDAC3), Proceedings of the 16"

National Kasetsart University Kamphaeng Saen Conference,2019, 0,1-8.

2. HaUMIITINMsludnuazsy
-laifi-

3. mauIvInssulddeny
laifi-

4. §151 KUSHD LAZUNAINNINIBING
laifi-

(3) A¥eA1ans19138 as. Ugydna USaden
1. U3y

ANUWIU58151N1939IN5

SLAUUIUIVIA
1. Jaimalai, T., Meeroekyai, S., Suree, N., Prangkio, P., Drug Delivery System Targeting CD4+ T
Cells for HIV-1 Latency Reactivation Towards the Viral Eradication (2020) Journal of
Pharmaceutical Sciences 109(10), pp. 3013-3020
2. Raksanoh, V., Prangkio, P., Imtong, C., Thamwiriyasati, N., Suvarnapunya, K., Shank, L.,
Angsuthanasombat, C. Structural requirement of the hydrophobic region of the Bordetella
pertussis CyaA-hemolysin for functional association with CyaC-acyltransferase in toxin
acylation (2018) Biochemical and Biophysical Research Communications, 499 (4), pp. 862-
867.
3. Prangkio, P., Juntapremijit, S., Koehler, M., Hinterdorfer, P., Angsuthanasombat, C.
Contributions of the hydrophobic helix 2 of the Bordetella pertussis CyaA-hemolysin to
membrane permeabilization (2018) Protein and Peptide Letters, 25 (3), pp. 236-243.
4. Raksanoh, V., Shank, L., Prangkio, P., Yentongchai, M., Sakdee, S., Imtong, C.,
Angsuthanasombat, C. Zn?*-dependent autocatalytic activity of the Bordetella pertussis
CyaA-hemolysin (2017) Biochemical and Biophysical Research Communications, 485 (4), pp.
720-724.
5. Kurehong, C., Kanchanawarin, C., Powthongchin, B., Prangkio, P., Katzenmeier, G,,
Angsuthanasombat, C. Functional contributions of positive charges in the pore=-lining helix 3
of the Bordetella pertussis CyaA- Hemolysin to hemolytic activity and ion-channel opening
(2017) Toxins, 9 (3), art. no. 109
13'1Lauawamuiuﬁﬂswu%mms

STAUUIUIYIA
6. Phetdee, C., Suree, N., Prangkio, P. Membrane permeabilization of antimicrobial peptide

nisin and its potential for cancer treatment (2020) Proceeding of Pure and Applied Chemistry
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International Conference (PACCON 2020). 13-14 February, 2020, Impact Forum, Muangthong
Thani, Bangkok, Thailand. CB66-CB71

7. Meeroekyai, S., Jaimalai, T., Suree, N., Prangkio, P., Characterization of immunoliposomes
targeting CD4+ T lymphocytes (2020) Proceeding of Pure and Applied Chemistry
International Conference (PACCON 2020). 13-14 February, 2020, Impact Forum, Muangthong
Thani, Bangkok, Thailand. PC173-PC179

2. NAIUNIIBINTTIUAN UL DU

-laifi-

3. mauIvInssulddeny
laifi-

4. 6151 KUSHD LAZUNAINNIGIBING
laifi-

o/

(4) {¥28ANENT19158 AT. 37OUA AIAUUINIEGY
1. U3

ANUIY158151193905

SLAUUIUIYVIA
1. Kapanya, A, Somsunan, R., Molloy, R., Jiranusornkul, S., Leewattanapasuk, W,
Jongpaiboonkit, L., Kong, Y. Synthesis of polymeric hydrogels incorporating chlorhexidine
gluconate as antibacterial wound dressings (2020) Journal of Biomaterials Science, Polymer
Edition, 31(7), pp. 895-909.
2. Sangthong, P., Thongngam, P., Leewattanapasuk, W., Bhoopat, T. Nucleotide sequence
analysis of mitochondrial DNA hypervariable region Il and inter HVR in Thais (2019) Australian
Journal of Forensic Sciences, published online 30 Oct 2019.
3. Thongngam, P., Leewattanapasuk, W., Bhoopat, T., Sangthong, P. Single nucleotide
polymorphisms minisequencing in hypervariable regions for screening of Thais (2017) Gene,
627, pp. 538-542.

Yuausnanulufivszyaivinis
2. HaUMdvINsludneazsy
-laifi-
3. NauATInIssulddenu
lig-
4. §151 KU9ED LAZUNANNINIBING
Visda
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¢ Ao

4. 159UIA FIUINEY. (2560) 1A9a51aNATiveanIniandBnuaznITuIuNTABNLUUALEWe.
RuAseH 1. Wedlnal: drdnfiasd wsriunsia.

(5) f28AEns19158 A3, IA10 ditiey

1. U8
ANUNIYN15815119390 5

STAUUIUIYA

1. Pattananandecha, T., Ramangkoon, S., Sirithunyalug, B., Tinoi, J., Saenjum, C. Preparation
of high performance activated charcoal from rice straw for cosmetic and pharmaceutical
applications (2019) International Journal of Applied Pharmaceutics, 11 (1), pp. 255-260.

2. Yasin P., Wanachantararuk, P., Tinoi, J. and Dumri, K. Antioxidant activity of some Thai

aromatic plants against oral pathogens inducing halitosis (2019) Asian Journal of
Pharmaceutical and Clinical Research, 12(1): 465-468.3.

3. Kobkam, C., Tinoi, J., Kittiwachana, S. Alkali pretreatment and enzyme hydrolysis to
enhance the digestibility of rice straw cellulose for microbial oil production (2018) KMUTNB:
International Journal of Applied Science and Technology. 11(4): 247-257.

Ygusnanulunuseyuivinis
STAUUIUIYA

4. Khunyotying, T. and Tinoi, T. Pretreatment of Rice Straw and Physical-assisted Alkali Xylan
Extraction for Xylooligosaccharide (XOS) Proceeding of Pure and Applied Chemistry
International Conference (PACCON 2020). 13-14 February, 2020, Impact Forum, Muangthong
Thani, Bangkok, Thailand. FA14-FA19.

5. Ketvaraporn, T., Sriburi, P. and Tinoi, J. Bio-based solvent for lipid extraction from
oleaginous yeast Rhodotorulaglutinis and Intensification extractability by physical-assisted
pretreatment. Proceeding of Pure and Applied Chemistry International Conference (PACCON
2020). 13-14 February, 2020, Impact Forum, Muangthong Thani, Bangkok, Thailand. CB48-
CB53.

6. Fusawat, P., Tinoi, J., Saipanya, S. and Chandet. N. Bioethanol from Food Waste
Fermentation and Its Application for Direct Ethanol Fuel Cell (2019) Proceeding of the 31
Annual Meeting of the Thai Society for Biotechnology and International Conference. 10-12
Nov, 2019. Duangjit Resort & Spa, Patong, Phuket, Thailand. BB52-BB70.

7. Ponmark, P., Tinoi, J. and Chandet, N. 2019. Cultivation and lipid production of oleaginous
yeast on canteen food waste. Proceeding of the 31°" Annual Meeting of the Thai Society for
Biotechnology and International Conference. 10-12 Nov, 2019. Duangjit Resort & Spa, Patong,
Phuket, Thailand. BB37-BB51.
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2. NAIIUNIIBINTT AN WL DU

-laifi-

3. masuIvIn1ssulddeny
laifi-

4. §151 RU9HED LAZUNAMUNIEIVING
-laifi-

(6) JU28AEAT1158 A3, UNNIRYIU TuNsiAY

1. U8

a

ANUWIWII3815N193%I0)

SLAUUIUIYA
1. Panyakaew, J., Chalom, S., Sookkhee, S., Saiai, A., Chandet, N., Meepowpan, P.,
Thavornyutikarn, P., Mungkornasawakul, P. Kaempferia Sp. Extracts as UV Protecting and
Antioxidant Agents in Sunscreen (2020) Journal of Herbs, Spices and Medicinal Plants.
2. Lamkhao, S., Phaya, M., Jansakun, C., Chandet, N., Thongkorn, K., Rujijanagul, G., Bangrak,
P., Randorn, C. Synthesis of Hydroxyapatite with Antibacterial Properties Using a Microwave-
Assisted Combustion Method (2019) Scientific Reports, 9 (1), art. no. 4015, .
3. Kaowphong, S., Choklap, W., Chachvalvutikul, A., Chandet, N. A novel CulnS,/m-BiVO, p-n
heterojunction photocatalyst with enhanced visible-light photocatalytic activity (2019)
Colloids and Surfaces A: Physicochemical and Engineering Aspects, 579, art. no. 123639.
4. Phetsang, S., Panyakaew, J., Wangkarn, S., Chandet, N,, Inta, A., Kittiwachana, S., Pyne, S.G.,
Mungkornasawakul, P. Chemical diversity and anti-acne inducing bacterial potentials of
essential oils from selected Elsholtzia species (2019) Natural Product Research, 33 (4), pp.
553-556.
5. Pornprasit, P., Pechurai, W., Chiangraeng, N., Randorn, C., Chandet, N., Mungkornasawakul,
P., Nimmanpipug, P. Nanomodified ZnO in natural rubber and its effects on curing
characteristics and mechanical properties (2018) Chiang Mai Journal of Science, 45 (5), pp.

2195-2200.

Ynduanaulunuseyuivinig
STAUUIUIUIA

6. Fusawat, P., Tinoi, J., Saipanya, S. and Chandet. N. Bioethanol from Food Waste
Fermentation and Its Application for Direct Ethanol Fuel Cell (2019) Proceeding of the 31
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Annual Meeting of the Thai Society for Biotechnology and International Conference. 10-12
Nov, 2019. Duangjit Resort & Spa, Patong, Phuket, Thailand. BB52-BB70.

7. Ponmark, P., Tinoi, J. and Chandet, N. 2019. Cultivation and lipid production of oleaginous
yeast on canteen food waste. Proceeding of the 31°" Annual Meeting of the Thai Society for
Biotechnology and International Conference. 10-12 Nov, 2019. Duangjit Resort & Spa, Patong,
Phuket, Thailand. BB37-BB51.

2. NAIIUNIIBINTT AN DY

-laifi-

3. mauIvInssulddeny
laifi-

4. 6151 KUSHD LAZUNAINNIGIBING
laifi-

(7) A¥28A1En319158 AT. WYel Wamas
1. U

ANUWIU58151N1939IN5

FLAUUIUIVIA
1. Kantapan, J., Paksee, S., Chawapun, P., Sangthong, P., Dechsupa, N. Pentagalloyl glucose-
and ethyl gallate-rich extract from Maprang seeds induce apoptosis in MCF-7 breast cancer
cells through mitochondria-mediated pathway (2020) Evidence-based Complementary and
Alternative Medicine, 2020, art. no. 5686029.
2. Chawapun, P., Sangthong, P., Wongputtisin, P., Kimura, K., Sriyam, S. Identification and
characterization of membrane receptor protein YueB in Bacillus subtilis isolated from Thua
Nao (Thai fermented soybean) (2019) Asia-Pacific Journal of Science and Technology, 24 (4),
art. no. APST-24-04-03.
3. Sangthong, P., Thongngam, P., Leewattanapasuk, W., Bhoopat, T. Nucleotide sequence
analysis of mitochondrial DNA hypervariable region Il and inter HVR in Thais. (2019) Australian
Journal of Forensic Sciences :1-9
4. Paksee, S., Kantapan, J., Chawanpun, P., Sangthong, P., Dechsupa, N. Maprang seed
extracts suppressed chemoresistant properties of breast cancer cells survived from ionizing
radiation treatment via the regulation of ABCB1 genes (2019) Journal of Associated Medical
Sciences 52, pp. 185-192.
5. Thongchuai, B., Trisuwan, K., Roytrakul, S., Tragoolpua, Y., Sangthong, P. Anti-herpes
simplex virus type 2 activity from Rhinacanthus nasutus (Linn.) Kurz. extracts as affected by
different extraction solvents (2019) Chiang Mai University Journal of Natural Sciences, 18 (1),
pp. 14-26.
6. Deethae, A., Peerapornpisal, Y., Pekkoh, J., Sangthong, P., Tragoolpua, Y. Corrigendum
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to: Inhibitory effect of Spirogyra spp. algal extracts against herpes simplex virus type 1 and 2
infection (2018) Journal of Applied Microbiology, 126 (1), pp. 344-345.

7. Deethae, A., Peerapornpisal, Y., Pekkoh, J., Sangthong, P., Tragoolpua, Y. Inhibitory effect
of Spirogyra spp. algal extracts against herpes simplex virus type 1 and 2 infection (2018)
Journal of Applied Microbiology, 124 (6), pp. 1441-1453.

8. Thongngam, P., Leewattanapasuk, W., Bhoopat, T., Sangthong, P. Single nucleotide
polymorphisms minisequencing in hypervariable regions for screening of Thais (2017) Gene,
627, pp. 538-542.

9. Kantapan, J., Dejphirattanamongkhol, S., Daowtak, K., Roytrakul, S., Sangthong, P.
Dechsupa, N. Ex vivo expansion of EPCs derived from human peripheral blood mononuclear
cells by Iron-Quercetin complex (2017) Biomedlical Research (India), 28 (6), pp. 2730-2737.

2. NAIIUNIIBINTT AN WL DU

-laifi-

3. NaUATINISUlYd A
laifi-
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laifi-

aa A

(8) §YreA1ans1IE A3, WA ASUS
1. U3

ANuWIU58151N1939IN5

SLAUUIUIYVIA
1. Tongdeesoontorn, W., Mauer, L.J., Wongruong, S., Sriburi, P., Rachtanapun, P.Physical and
antioxidant properties of cassava starch-carboxymethyl cellulose incorporated with quercetin
and TBHQ as active food packaging (2020) Polymers, 12 (2), art. no. 366, .

13'1Lauawamu’luﬁﬂizw%mmi

STAUUIUIYIA
2. Ketvaraporn, T., Sriburi, P. and Tinoi, J. Bio-based solvent for lipid extraction from
oleaginous yeast Rhodotorulaglutinis and Intensification extractability by physical-assisted
pretreatment. Proceeding of Pure and Applied Chemistry International Conference (PACCON
2020). 13-14 February, 2020, Impact Forum, Muangthong Thani, Bangkok, Thailand. CB48-
CB53.

2. NAIIUNIIBINTT AN WD
ladgi-
3. NaUIvINTSSUlTE AN
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4. %151 VUNED KASUNAINNIIYINIG
laigi-

(9) 599ANENTIA5E AT. AAAT WY9A
1. U8

ANulY9138139119391013

FTAVUIUIYIRA
1. Raksanoh, V., Prangkio, P., Imtong, C., Thamwiriyasati, N., Suvarnapunya, K., Shank, L.,
Angsuthanasombat, C. Structural requirement of the hydrophobic region of the Bordetella
pertussis CyaA-hemolysin for functional association with CyaC-acyltransferase in toxin
acylation (2018) Biochemical and Biophysical Research Communications, 499 (4), pp. 862-
867.
2. Ratanasongtham, P., Shank, L., Jakmunee, J., Watanesk, R., Watanesk, S. Amperometric
ascorbic acid biosensors based on the oxygen and glassy carbon electrodes modified with
ascorbate oxidase immobilized-silk fibroin/polyethylene glycol membrane (2017) Chiang Mai
Journal of Science, 44 (4), pp. 1431-1440.
3. Chumyam, A,, Shank, L., Faiyue, B., Uthaibutra, J., Saengnil, K. Effects of chlorine dioxide
fumigation on redox balancing potential of antioxidative ascorbate-glutathione cycle in ‘Daw’
longan fruit during storage (2017) Scientia Horticulturae, 222, pp. 76-83.
4. Raksanoh, V., Shank, L., Prangkio, P., Yentongchai, M., Sakdee, S., Imtong, C.,,
Angsuthanasombat, C. Zn**-dependent autocatalytic activity of the Bordetella pertussis
CyaA-hemolysin (2017) Biochemical and Biophysical Research Communications, 485 (4), pp.
720-724.

13'1Lauawamu’luﬁﬂsz%u%mms

5EAUYIA
5. Piyaming, S., Mahatheeranont, S. and Shank, L. Extraction and Purification of Peroxidase
from Thai Black glutinous Rice (Oryza sativa L. cv. Luem Pua). Proceedings to the 12th NPRU
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ANUWIU5815N1939IN5
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11918909 Bachelor of Science Program in Biochemistry and
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nangAsUTUUTe W.A.2559 (uwuunf)

nangnsuTuUTe W.A.2564 (Wnuun)

WA luN1TUSUUTS

(1) vaadndneialy 30 wdefin
General Education 30 credits
A91U9AU (Required Courses) 24 wUenn
1.1 ngadvdunisianiinuznisiludiSeu (Learner Person) 15 vefin
001101 e, 101 mwwé’mqwﬁuﬁm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 $e. 102 mmé’qﬂqwﬁuugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 we. 201 MIBUTNIATITTLar T yuseedl 3(3-0-6)
Uszandna
ENGL 201 Critical Reading and Effective Writing
001225 e, 225 AwsanguluusunInemansuay 3(3-0-6)
wialulag
ENGL 225 English in Science and Technology
Context
204100 2.AW. 100 waluladansaumanazTinadel 3(3-0-6)
cS 100 Information Technology and
Modern Life
1.2 nguAmdunisiauiineznsidudsiuadieassduianssy
(Innovative Co-creator) 3 wuwnA
201190 2190 msAnegsiinTagIa nsundyiilas 3(3-0-6)
MsAoasIIInemans
SC 190  Critical Thinking, Problem Solving and

Science Communication
1.3 ngudydunsiaiineznsidunadiodidiuuda (Active Citizen) 6 wiagfin

140104 sn. 104 msdunadles 3(3-0-6)
PG 104 Citizenship
201111 . 111 Tanuwisineneans 3(3-0-6)

SC 111 The World of Science

(1) vandndnunaly 30 wuaefn
General Education 30 credits
A91U9AY (Required Courses) 24 wenn
1.1 ngudvdunsiandineznsiludiSeu (Learner Person) 15 vaefin
001101 e, 101 mmé’aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 10, 102 mmé’aﬂqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 ue. 201 MIBUTNATITRLar M T o Ut el 3(3-0-6)
Uszdndua
ENGL 201 Critical Reading and Effective Writing
001225 we. 225 AwsanguluuunInemansuay 3(3-0-6)
wialulad
ENGL 225 English in Science and Technology
Context
204100 2.A%. 100 walulagasaumenazTinadeln 3(3-0-6)
cS 100 Information Technology and Modern
Life
1.2 nguAndunsiainezmsdudsouaieassduianssy
(Innovative Co-creator) 3 RN
201190 1M 190 msAregsiiiasag v MsuAtyuay 3(3-0-6)
MsEasmainemans
SC 190  Critical Thinking, Problem Solving and

Science Communication
1.3 ngadvsunsaiineznsdunadiosdiduuds (Active Citizen) 6 wiiagfin

140104 sn. 104 msdunales 3(3-0-6)
PG 104 Citizenship
201111 2. 111 lanuwisinenans 3(3-0-6)

SC 111 The World of Science
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nangnsuTuUTe w.A.2559 (UauUnf)

nangasuTuUTe W.A.2564 (Wauunf)

winkalunTUTUUe

Aydan (GE Electives)

Tiin@nwdoniFeunseuinivnnniia 3 nguiiudndn 6 wiiein Mnnszuiinseluil

6 niehn

A student also chooses at least 6 credits from these 3 groups of GE courses.
nguAvIiunsiawinezn1sidudiSeus (Learner Person)

009103 1.us. 103
LS 103
011269 u.4s. 269
PHIL 269
462130 a.un. 130
PHPC 130
610114 9.0n. 114
AG 114
702101 U5.N4. 101
FINA 101
851100 du. 100
MC 100
888102 uA. 102
DIN 102
954101 An.ay 101
INX 101

Ns3ansaumALazNISUEUeEN AP
Information Literacy and Information
Presentation

Uy asughaneiies

Philosophy of Sufficiency Economy

v luTInUsEaiu

Medications in Everyday Life
mmiLﬁ@ﬁj“ﬂmWLLﬁzmmam

Food for Health and Beauty
AsRuluidinUszdniu

Finance for Daily Life

msdoansilodiu

Introduction to Communication
sfumdeyaiiiegsi

Big Data for Business
nsinnsadelminavialuladansaune
ey

Introduction to Modern Management and

Information Technology

nguivunsiatinuznsludsanadassduinnssu

(Innovative Co-creator)
013110 3193, 110

pPSY 110
050106 uen. 106
HUGE 106
063101 fad. 101
EDCI 101

I IneiuiInuseiniu
Psychology and Daily Life
Aausuiamaduinyudiitane
Humanistic Arts
nsFeufiitenswaunmues

Learning for Self-Development

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)

Ay dan (GE Electives)

IiinfnwidonFeunssuinivanniia 3 ngudiindudn 6 wiiein Mnnszuniyseluil

6 winehn

A student also chooses at least 6 credits from these 3 groups of GE courses.
ngudvunsianiineznslugiSeu (Learner Person)

009103 u.us. 103
LS 103
011269 2.5, 269
PHIL 269
462130 a.un. 130
PHPC 130
610114 2.9n. 114
AG 114
702101 U5.N14. 101
FINA 101
851100 du. 100
MC 100
888102 u.A. 102
DIN 102
954101 An.ay 101
INX 101

MsFaTaumALaE LU TAUWA 3(3-0-6)
Information Literacy and Information

Presentation

Uy uesugnaneiie 3(3-0-6)
Philosophy of Sufficiency Economy

e luTInUszdriu 3(3-0-6)
Medications in Everyday Life
mmiLﬂ'aqmmmazmwmw 3(3-0-6)
Food for Health and Beauty

mMRuluTInUszdriu 3(3-0-6)
Finance for Daily Life

nsdeansiosdu 3(3-0-6)
Introduction to Communication
ofumdeyaiiogsio 3(3-0-6)
Big Data for Business
msiansadelrduazmaluladansauma  3(3-0-6)
Josdu

Introduction to Modern Management and

Information Technology

nguAvdunsiainuznsudsauadassduinnssy

(Innovative Co-creator)
013110 197, 110

pPSY 110
050106 uen. 106
HUGE 106
063101 fAad. 101
EDCI 101

I Ineiuiinusziniu 3(3-0-6)
Psychology and Daily Life
Aauzuiansiusngudifinauen 3(3-0-6)
Humanistic Arts

nsFeufiitonisiauinues 3(3-0-6)

Learning for Self-Development
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nangnsuTuUTe w.A.2559 (UauUnf) nangasuTuUTe W.A.2564 (Wauunf) winkalunTUTUUe
201114 2w 114 AInermanidwandeslulaniagii 3(3-0-6) 201114 2an. 114 Anermanidwandeslulantagiu 3(3-0-6)
SC 114  Environmental Science in Today’s World SC 114  Environmental Science in Today’s World
571111 weAn. 111 nsAaddnintuaynsfnainiasse 3(2-2-5) 610112 .80, 112 winNIIuNGniueiams 3(3-0-6) YNENAITUIIINTEUIUIN
NGGE 111 (Critical Thinking and Creative Thinking AG 112 Food Product Innovation 571111 Lﬂu"j‘mﬁﬂmﬁ'ﬂﬂ
610112 a0 112 winnssundnineionns 3(3-0-6) 703103 Us.N3. 103 ﬂw3Lﬂup§ﬂizﬂaumiLLazqsﬁmﬁaaﬁu 3(3-0-6) Lﬁadmﬂﬂmzwmmamam%ag
AG 112 Food Product Innovation MGMT 103 Introduction to Entrepreneurship s[,uiwdwmim‘%ﬂmmilﬁa
703103 Us.na. 103 ﬂﬁL‘fJué’UizﬂaUﬂmLaxqﬁﬁﬂLﬁaaﬁu 3(3-0-6) and Business YSulsmdngnaneunarans
MGMT 103  Introduction to Entrepreneurship 751100 @A 100 Aswgenansiudinuszdniu 3(3-0-6) Uudin Feo1afinmaiuFeuuuag
and Business ECON 100 Economics for Everyday Life Tunsguidmaenan
751100 @A 100 Aswgenanstudinusedniu 3(3-0-6) 888107  wim. 107 msiudugsieuuaviaunaniiedy 3(3-0-6)
ECON 100 Economics for Everyday Life DIN 107  Business Startup on Digital Platform
888107  wim. 107 nsudugshuuAdviaunasios 3(3-0-6)
DIN 107  Business Startup on Digital Platform
nguAvIdumswainusmaduwadlesiiiduuda (Active Citizen) ngaAvdun A inysnaduwadiasiduuda (Active Citizen)
012200 nAY. 200 IN@EN 3(2-2-5) 012200 weAy. 200 In@rEn 3(2-2-5)
RE 200 Mind Volunteer RE 200 Mind Volunteer
050121 wem. 121 wadleslvelulssuauedou 3(3-0-6) 050121 wem. 121 nadeslveludsyvianedou 3(3-0-6)
HUGE 121 Thai People in the ASEAN Community HUGE 121 Thai People in the ASEAN Community
365221 nda. 221 wdnMTEUSNENINENISITUIRLAY 3(3-0-6) 365221 ndl. 221 MANNITEUSNYNINEINITITUTIRMAL 3(3-0-6)
Faundou dauwando
FORA 221 Principles of Conservation FORA 221 Principles of Conservation
(2) e r NIz Litloenan 96 viagin 2) RUINIVURNE liitiaendn 94 wiqefin
Field of Specialization a minimum of 96 Credits Field of Specialization a minimum of 94 Credits - WasuSvad (203111,
2.1 3y 37 nuaein 2.1 31U 37 wiaein 205113) uasUFiRmsad
Core Courses ) 37 Credits Core Courses ) 37 Credits (203115, 203117) (P 1
202101 2.97. 101 FRvefiugIu 1 3(3-0-6) 202101 2.93. 101 Avendiugiu 1 3(3-0-6) WalU (203103, 203104) waw
BIOL 101 Eaiic Bi(jylogy 1 BIOL 101 Eaiic Bi(;Logy 1 Uﬁﬁ’am‘smﬁﬂb’ﬂﬂ (203107,
202102  1.97. 102 YVINUINUFIU 2 3(3-0-6) 202102 2.47.102  BVINYINUZIU 2 3(3-0-6) 203108) wielaenndasiu
BIOL 102 Basic Biology 2 BIOL 102 Basic Biology 2 wEnansavlunduannideniy
202103 2.47. 103 UFTRM T INen 1 1(0-3-0) 202103 247,103 UfTRAMEINe 1 1(0-3-0) amssunAtuny 159 fe
BIOL 103 Biology Laboratory 1 BIOL 103 Biology Laboratory 1 204102 (i 1zvideuasanses)
202104  1.97. 104 UUANSTIINeN 2 1(0-3-0) 202104 293,104 UJURNSTINen 2 1(0-3-0) i

607
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nangnsuTuUTe w.A.2559 (UauUnf)

nangasuTuUTe W.A.2564 (Wauunf)

winkalunTUTUUe

BIOL 104 Biology Laboratory 2
203111  a.Aw. 111 wadl 1

CHEM 111 Chemistry 1
203113 2.A3. 113 wall 2

CHEM 113 Chemistry 2
203115 2.A4. 115 UuFnsiadl 1

CHEM 115 Chemistry Laboratory 1
203117 2.A4. 117 UfuAmsadl 2

CHEM 117 Chemistry L aboratory 2
203226  2.A4. 226 wiliBsidnddwiuiindnwiuen

g Al
CHEM 226 Physical Chemistry for Non-
Chemistry Students

203229 2.A4. 229 JdinsadiGda

CHEM 229 Physical Chemistry Laboratory
203235 2.A4. 235 wildAeI

CHEM 235 Analytical Chemistry
203288  2.AY. 288 UfiRnmsinTinsei

CHEM 288 Analytical Chemistry Laboratory
206111 2.A0, 111 uPaRNE 1

MATH 111 Calculus 1
206112 2.A0d. 112 uAARA 2

MATH 112 Calculus 2
207117 3@ 117 UfURnsENd 1

PHYS 117 Physics Laboratory 1
207187  2.wa. 187 Wand 1

PHYS 187 Physics 1
208263 2.0, 263 afiLdni

STAT 263 Elementary Statistics

3-0-6

i

3-0-6

—

0-3-0

—

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)

BIOL 104 Biology Laboratory 2
203103 2A1.103  iadivhll g
CHEM 103 General Chemistry 1
203104 2Au.104  iadivaly 2
CHEM 104  General Chemistry 2
203107 2Au.107  UitEmauedivly 1
CHEM 107  General Chemistry Laboratory 1
203108 201108  UfRnsadivhly 2
CHEM 108  General Chemistry Laboratory 2
203226  2.au. 226 LellsHAnddmsuiindnwiuen
A IAdl
CHEM 226 Physical Chemistry for Non-
Chemistry Students
203229 a.au.229  UURnseliGda
CHEM 229  Physical Chemistry Laboratory
203235 2.A4.235 ARSI
CHEM 235  Analytical Chemistry
203288  2.Au.288  UjURNsiAdlIATIen
CHEM 288  Analytical Chemistry Laboratory
204102  2.Aw. 102  mslasivideyadiaiuy: n13d1339
pumafiauarn1suszend
S 102 Intelligent Data Analysis : Survey
of Techniques and Applications
206115  aAw. 115 upapdadmiuingimanisssuual
MATH 115  Calculus for Natural Science 1
207117 2@ 117 UJURnsw@nd 1
PHYS 117 Physics Laboratory 1
207187 avla. 187 Wa@nd 1
PHYS 187  Physics 1
208241  2.40.241  @dfdmIuTUAL
STAT 241 Statistics for Biochemistry

L L
f f
© ©
o o

—

0-3-0

—

0-3-0

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-2-5)

3(2-2-5)

1(0-3-0)

3(3-0-6)

- YSunnmsBeuinunanda 2
31 (206111 wag 206112)
wde 1 39 fiw 206115
(unapdadmiuIngrmans
35w 1) Feiliforiion
AdaranSTIismeuaztunng
Uszgnalanddaym

- Wasunniuada 208263
(ediidosdu) (T 208241 (adiR
dmsudued) Jatfunis
UszynAnugaall

017
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nangnsuTuUTe w.A.2559 (UauUnf)

nangasuTuUTe W.A.2564 (Wauunf)

winkalunTUTUUe

59 wuaefn

59 Credits
Tusuuiiodeios 36 mhein ssdeoalunsyuniunsedu 300-400 wazegration 18
wihefin sedoaiunsyuindnsedu 400 Tuly

2.2 Jyuen lsideenin

Major a minimum of

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.

221 v uenvinu 53 vigefn
Requirements 53 Credits
203203 2.A. 203 AiBuNSE 1 3(3-0-6)
CHEM 203 Organic Chemistry 1
203204 2.A3. 204 wnildunsd 2 3(3-0-6)
CHEM 204 Organic Chemistry 2
203207 .83, 207 U saiiduvad 1 1(0-3-0)
CHEM 207 Organic Chemistry L aboratory 1
203208  2.A3. 208 UfuRmsiaiidunsd 2 1(0-3-0)
CHEM 208 Organic Chemistry Laboratory 2
203331 2.A4. 331 msleseimaaiseniesio 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical
Analysis
203337 2.A%. 337 UuRnsMsdaszinaeiianig 1(0-3-0)
\w3eaile
CHEM 337 Instrumental Methods of Chemical
Analysis Laboratory
211303 2.9%. 303 Bnstaadl 3(1-6-2)
BCT 303 Biochemical Methods
211311 2.9m. 311 Fuedl 1 3(3-0-6)
BCT 311 Biochemistry 1
211312 2.9M. 312 el 2 3(3-0-6)
BCT 312 Biochemistry 2
211317 7.9m. 317 UuRNsTuad 1 1(0-3-0)

57 wuqenn

57 Credits
Tushuuiodnation 36 wihein sxfeafunszuidmsedu 300-400 uavediwles 18
wiefin szdoadiunszuiudnsesu 400 Fuly

2.2 Jvuen lsitfeendn

Major a minimum of

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 3y enUeAu 51 wigefn
Requirements 51 Credits
201301 241301  anuvasadtuazanuiuamdunmn 2(2-0-4)
SC 301 Biosafety and Biosecurity
203205 2.4, 205 walBuniddmsutindnsnduad 3(3-0-6)
CHEM 205  Organic Chemistry for Biochemistry
Students
203243 e 243 UfdEniswedduvsddmiuindnwmdaed 1(0-3-0)
CHEM 243 Organic Chemistry L aboratory for
Biochemistry Students
203331 2.eu. 331 msleseimaeifeeiedle 3(3-0-6)
CHEM 331  Instrumental Methods of Chemical
Analysis
203337 2.a.337  UfTRmsmsiengimaniideieiesio 1(0-3-0)
CHEM 337 Instrumental Methods of Chemical
Analysis Laboratory
211303 2.4, 303 Tevnguedl 3(1-6-2)
BCT 303 Biochemical Methods
211311 2. 311 @uad 1 3(3-0-6)
BCT 311 Biochemistry 1
211312 24w, 312 Fuad 2 3(3-0-6)
BCT 312 Biochemistry 2
211317 2. 317 UuRnstued 1 1(0-3-0)
BCT 317 Biochemistry Laboratory 1

- YSuanmsisewivadl
Bun3d 2 39 (203203 uaz
203204) warufUAn1siadl
dun3d 2 391 (203207 wag
203208)
203205 (piidun3ddmsu
tdnfnwdaedl) uay 203243
(RN seEBuvsddmsu
WnAnwdued) Fefinisuiu
Lﬁamussmmmsﬂﬁﬁamiﬁ
[iganouazaenAdoIiuNg
Uszandaudual

= a =
L1889 2 391 AB

- dunsyuairientedu 4
Fn leiun

1. 201301 (Muvasndeiaz
AuuaeEanm)

2. 211397 (MTI98UazNAIUN
MsTadl)

3. 211451 (3wt
FugoUNMOINYMERSTININ)
4. 211452 Fwianssunag
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BCT 317 Biochemistry Laboratory 1 211318 24w 318 UJURnsTued 2 1(0-3-0) Jenna)
211318  2.am. 318 YuRnsTad 2 1(0-3-0) BCT 318  Biochemistry Laboratory 2 Tneuinvemsieseidie
BCT 318 Biochemistry Laboratory 2 211343 24343 gunsaldmiunsyuiunisieulasndinIsadn  4(3-3-6) uAteynnaznisaingassn
211341  2.3m. 341 wiasfomeiuiuainelulad 2(1-3-2) MmsTuad winnssy ieliaonadesm
BCT 341 Instrumentation for Biochemical BCT 343 Instruments for Upstream and Mﬁﬂgm%umﬁuaz%uﬂﬁ
Technology Downstream Processing in Biochemical
211399  2.9M. 399 msinnululsugpamns sy 1(0-6-0) Production - U%Uﬂ?ﬁl.ﬁ@%?mﬂﬂﬁ3u3u3ﬂ?
BCT 399 Industrial Training 211397  2.49.397  nIvulasiaIuImnIgLadl 3(2-3-0) PNVANGATFL Tagsandom
211413  2.am. 413 nsudnspenvasdulazvaluladus 3(3-0-6) BCT 397  Research and Development in Tunszuandnlndifioansy
gu Biochemistry rifeunasidurinuedisny
BCT 413 Gene Expression and Gene 211399 2am. 399 msHnalulsanugnamngsy 1(0-6-0) w4 3w aun
Technology BCT 399  Industrial Training 1. 211343 (gUnsaidmsu
211440  2.9%. 440 waluladdiia 3(3-0-6 211414  2a%.414  wialulafvesdulaglussiu 3(3-0-6 AIEUIUNTADULALIRINTITHER
BCT 440 Lipid Technology BCT 414 Gene and Protein Technology MsTAL) ANLAY 211341
211442  2.am. 442 walulagioulesl 4(3-3-6) 211415 2w 415 walulageslulewsauazidie 3(3-0-6 (pdesflomeindaad
BCT 442 Enzyme Technology BCT 415 Carbohydrate and Lipid Technology walulad) way 211342
211443  Qaw.443  Fuadveniswinlusydugnannssy 3(3-0-6) 211447  2wm 447 msnAsustmstinmlaeqduviduas 4(3-3-6) (gUnsalgnaminssuduad
BCT 443 Biochemistry of Industrial toulel walulad)
Fermentation BCT 447 Microbial and Enzymatic 2. 211414 (wmaluladvesdu
211448  2.3w. 448 waluladmslulawsa 3(3-0-6) Biotransformation wazTushiv) nidu 211413
BCT 448 Carbohydrate Technology 211451 24w 451  misuddguniidudeumdnenmans 1(1-0-2) (M3uansoanvesdunay
211449  2.9%. 449 walulaglyshiu 3(3-0-6 Fanw wialulagvesdu) uay 211449
BCT 449 Protein Technology BCT 451 Complex Problem Solving in (inaluladlusiu)
211498  2.9m. 498 funudeiiuazduadivelulad 1(1-0-2 Bioscience 3. 211415 (walulad
BCT 498 Seminar in Biochemistry and 211452  2aw.452  Fuienssuuazianuna -0-6 aslulawmsanazann) a1niau
Biochemical Technology BCT 452  Bioinnovation and Enterprises 211440 (maluladafia) uaz
211499  2.9M. 499 Jgynmivaenstauailazduad -9- 211498  2.av. 498  dununTualiasdielivinnssy 1(1-0-2) 211448 (walulad
walulad BCT 498 Seminar in Biochemistry and aslulawmsn)
BCT 499 Special Problems in Biochemistry Biochemical Innovation 4. 211447 (ﬂﬁL‘lJﬁEJug‘UMN
and Biochemical Technology 211499 1am. 499 Jgymitawmeaiiaiiuasdiaiiuinnssy 3(0-9-0) Finnlnegduvsduaziouley)
215205  72.3%. 205 FATIING 3(3-0-6) BCT 499  Special Problems in Biochemistry and NN 211441 (waluladnis
MICB 205 Microbiology Biochemical Innovation niin) 211442 (walulad
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215206 2.3%. 206 UHURNI@TTINeT 1(0-3-0)

MICB 206 Microbiology Laboratory
222 Jywaniden liidlaanan 6 WiEnn
Electives a minimum of 6 Credits
Thdondeulitesnit 6 whein nnszuaindwieluine

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

064422 Aam. 422 msdeansivermans 3(2-3-4)
EDSC 422 Science Communication

064423 f.an. 423 Qﬁ‘i‘Jiyiywﬁadﬁﬂuﬁﬁwmmam% 3(2-3-4)
EDSC 423 Local Wisdom Related to Science

202305 293,305 Fadn 3(2-3-4)
BIOL 305 Biometry

202321 291,321 Avenveawad 3(2-3-4)
BIOL 321 Cell Biology

202401 272,401 FaAnendad 3(2-3-4)
BIOL 401 Radiation Biology

203352 10352 anuUaeadeluiesufifinisadl 2(2-0-9)
CHEM 352 Safety in the Laboratory

209301 1.A8.301  LATINIEUIUNITOAAIMNTTH 3(3-0-6)
IC 301 Industrial Process Chemistry

211342 2. 342 gunsnigeavnssudaimelulad 3(3-0-6)
BCT 342 Industrial Equipments in Biochemical Technology

211411 2. 411 saunamansveseuluduagnsniuny  3(3-0-6)

BINU AT

BCT 411 Enzyme Kinetics and Metabolic Control

211412 AN, 412 Fandau 3(3-0-6)
BCT 412 Bioenergetics

211441 29, 441 wialulagniguiin 4(3-3-6
BCT 441 Fermentation Technology

211444 2. 444 Fueilvesineiauiy 3(3-0-6

215205 1.3%.205  9a¥inen 3(3-0-6)
MICB 205  Microbiology
215206 2.3%.206  UJURN1598TIINeN 1(0-3-0)
MICB 206 ~ Microbiology Laboratory
2.2.2 Fyueniden laidfoandn 6 A
Electives a minimum of 6 Credits
Thdenideulitesndt 6 wheiin mnnszuaindwioluiie
Choose at least 6 credits of any courses from the followings:

064422 AN 422 nsdeansinermans 3(2-3-4)
EDSC 422 Science Communication

064423 f.an. 423 Qﬁ‘i‘]agzywﬁaaﬁu‘lm%ﬁmmmam% 3(2-3-4)
EDSC 423  Local Wisdom Related to Science

202305 292,305 TadA 3(2-3-4)
BIOL 305  Biometry

202321 290,321 INine1veswaa 3(2-3-4)
BIOL 321  Cell Biology

203352 2.3, 352 anudasndeluiesdunniswed 2(2-0-4)
CHEM 352  Safety in the Laboratory

209301 1.A8. 301 WATNTEUIUNITRNEINNTTY 3(3-0-6)
IC 301 Industrial Process Chemistry

211412 2N, 412 PINANIUAIEASLALAUAIN 3(3-0-6)
BCT 412 Bioenergetics and Health

211421 2.9, 421 wielulad@uainisnisunng -0-6
BCT 421 Modern Biomedical Technology

211422 290,422 TUANUIRINISUNIDIMNSLAZLNYAINTTY 3(3-0-6)
BCT 422 Food and Agricultural Biochemical innovation

211423 BCT 423  walulafndwuTanmuasduinday 3(3-0-6)

Bioenergy Technology and Environment

211445 Qam. 445 anslinAusauazimes 3(3-0-6)

BCT 445  Flavor and Fragrances

wuleyd) way 211443 Faedl
Ypansvainlusyau
9AFINNTIN)

- Avueniden snENNIEUIY
91 202401, 211342, 211411,
211441, 211444, 211446 Way
215300 fpsanideuladisos
NuneauYeIuensEUILIN i
agflulassasravdngns uagund
nszuudnlataluuainsed
wruiingUaluounan

- USuUsanseundviay way
Wanszuadnind 211421,
211422, 211423 Wil
aliouazaenatesiunangns
UFuUge Tanuazdiadl
uinnTIY

- dunssuaAroniden
215303

- Uudenszundvnlvaonadas
\ovuazningnsuiuugs
Fuaduazduaiuinnssy
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BCT 444 Biochemistry of Immunology
211445 24w, 445 Fuaflvewndusauazansvios 3(3-0-6)
BCT 445 Biochemistry of Flavor and Aroma
211446 299,446 Fuailyedsnnieuunueddl 3(3-0-6
BCT 446 Biochemistry of Metabolic Disorders
211495 249,495 hdadenassluanviv@aueiuas 2(2-0-8)
Fupdimalulad
BCT 495 Selected Topics in Biochemistry and
Biochemical Technology
215300 23%.300  ninddumedyyiuasuinnssuniagataiven 2(2-0-4)
MICB 300 Intellectual Property and Microbiology
Innovation
215411 139, 411 Finenveadia 3(2-3-4)
MICB 411 Biology of Mushrooms
255323 27.9. 323 miﬂizﬁuqmmwﬁaaﬁu 3(3-0-6)
IE 323 Introduction to Quality Assurance
361210 nlg. 210 Ugiimansuagnsdanisninenssssuen@  2(2-0-4)
Josdu
SOIL 210 Introduction to Soil Science and Natural
Resource Management
601301 aam. 301 ansidufisluems 3(3-0-6)
FST 301 Toxic Substances in Food
601361 291361 1Aflv990193 3(3-0-6)
FST 361 Food Chemistry

$39N5¥NUIMBUSEAU 300-400  Nilaspuiisndnluaunindiaiuastiaiimalulad

Y50@1913U4A]

Or_other 300-400 levels courses in Biochemistry and Biochemical Technology or

211495 2.am. 495 Mideidenassliuavivnduaiivay 2(2-0-4)
Fuaduinnssy
BCT 495  Selected Topics in Biochemistry
and Biochemical Innovation
215303 297,303 ninddunmstygiuazuinnssumisdianiu 1(1-0-2)
MICB 303  Intellectual Property and Biological Innovations
215411 139 411 FAne1veadin 3(2-3-0)
MICB 411  Biology of Mushrooms
255323 27.9. 323 miUi:ﬁuﬂmmWLﬁymﬁu 3(3-0-6)
IE 323 Introduction to Quality Assurance
361210 nug. 210 Ugfienansuaznisdanismsnens 2(2-0-4)
sssumndidodu
SOIL 210  Introduction to Soil Science and Natural
Resources Management
601301 aam. 301 arsiidufvluemns 3(3-0-6)
FST 301 Toxic Substances in Food
601361 0. 361 LANURIOINNS 3(3-0-6)
FST 361 Food Chemistry
2.3 Avin (H8) Tioandn 15 nuqein
Minor (if any) a minimum of 15 Credits

p13denSuinintualadldndegaunulsynie
umAnendendedus 1399 Innilageudvsuin@nwaminendudedny liteendn 15

o g a 3 a a
dnAnwniiuseasnaziseuivin

Chemistry that will be offered in the future,

15 %u28in
a minimum of 15 Credits
a a a &M va a
padensuivinluauledlanUagaunuysenie

2.3 Jvln @8) laideundn
Minor (if any)

o

nAnmNUsEaIRazSaLITIN

wihefn lasmuiiureuresnansdivinw Jwsvililisnunheinsunaeavdngns
WinTudn laitpanin 15 wihein

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 which lead to

123
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a o oA a a a °o v @ o a v A ' "y '
winingdededul  Sedninidaseudwsuinfnmnuminendadedul  lsidesnin

addition of at least 15 credits to total.

15 vidhein lnemnuiiureuesenansdnusauiven

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. NUINIVNADNLES lsitfounin 6 WiU8fn 3. NUINIVFDNLES lsidoundn 6 Viaenin
Free Electives a minimum of 6 Credits Free Electives a minimum of 6 Credits

IIUMLANTIUNAANANGAT lsidfoandn 132 %Ul8nn IMUIUMUIYNATINARBANANGAT laiteandn 130 _w%ia8nn
Total a minimum of 132 Credits Total a minimum of 130 Credits

GT1
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WA luN1TUSUUTS

(1) vnadndneiall 30 wein
General Education 30 credits
A91U9AU (Required Courses) 24 v
1.1 ngadvdumswauvineznisiudiSeus (Learner Person) 15 sidaeiia
001101 0. 101 mmé’&ﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 0. 102 mwwé’mqwﬁuﬁm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 1.8, 201 MIoUBIATIYALaE M TeueEns  3(3-0-6)
fUseandua
ENGL 201 Critical Reading and Effective
Writing
001225 ne. 225 awsangelutiuninenmansuay  3(3-0-6)
walulad
ENGL 225 English in Science and
Technology Context
204100 2.aW. 100 waluladansaumalayTinadelml 3(3-0-6)
CS 100 Information Technology and
Modern Life
1.2 nguAmdunisiauineznsidudsiuadieassduianssy
(Innovative Co-creator) 3 wu2ehn
201190 1m.190  msAeegsiRTgIa nsAdynas 3(3-0-6)
MsAoasmIingmans
SC 190  Critical Thinking, Problem Solving and

Science Communication
1.3 ngudmdunsiaumineznmadunadiosiidunds (Active Citizen) 6 ninein
140104 sn. 106 madunadies 3(3-0-6)
PG 104 Citizenship

(1) wnadndneiall 30 wiein
General Education 30 credits
A91U9AY (Required Courses) 24 wiaein
1.1 ngudndunsiendineznsludieui (Learner Person) 15 wiiaefin
001101 wo. 101 mmé”aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 1o, 102 mmé”aﬂqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 1.0, 201 MIOUTTNATITANAEMIToURENS  3(3-0-6)
fuseandua
ENGL 201 Critical Reading and Effective
Writing
001225 N, 225 awvangululiunineimansuas  3(3-0-6)
walulad
ENGL 225 English in Science and
Technology Context
204100 2.a%. 100 waluladansaumalayTinadel 3(3-0-6)
cS 100 Information Technology and
Modern Life
1.2 nguiwdumsianvinezmsdudsiuadeassuinnssy
(Innovative Co-creator) 3 nuwhn
201190 12M.190  msAregsiianTugIa nsuAdyilas 3(3-0-6)
MsdoasIIngEans
SC 190  Critical Thinking, Problem Solving and

Science Communication
1.3 ngudmdunswanineznsunadiosiidunds (Active Citizen) 6 ingfin
140104 sn. 106 madunadies 3(3-0-6)
PG 104 Citizenship
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201111 2. 111 Tanuwieineans 3(3-0-6)
SC 111 The World of Science
1.4 3¥d9n (GE Electives) 6 WL

TdnAnwdoniFeunseuinivInnmi 3 NURUANAN 6 Miein 1NNTTUIIN

saluil

A student also chooses at least 6 credits from these 3 groups of GE courses.
1a v o LY < v o b4

NRUIYIAUNTWRAILIMNYN IS TURLBU; (Learner Person)

009103 U3 103 MIFansaunakaznI @A TEumA 3(3-0-6)
LS 103 Information Literacy and Information
Presentation
011269 143, 269 USwgywasughaneiiies 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy
462130 aun. 130 enluTieuszdriu 3(3-0-6)
PHPC 130 Medications in Everyday Life
610114 a.9n. 114 mmil,ﬁaqsumwuasmwmm 3(3-0-6)
AG 114 Food for Health and Beauty
702101 U5.04. 101 mMsRuludinusedriu 3(3-0-6)
FINA 101 Finance for Daily Life
851100 au. 100 msdeansidodu 3(3-0-6)
MC 100 Introduction to Communication
888102 wie. 102 efuvndeyaiilegsia 3(3-0-6)
DIN 102 Big Data for Business
954101 Anad 101 msdansadelnduazmaluladansaume  3(3-0-6)
eudy
INX 101 Introduction to Modern Management and
Information Technology
nguAvdunsiendineznsludsaieassduinnssu
(Innovative Co-creator)
013110 192, 110 IsdInerdutinuszdniu 3(3-0-6)
PSY 110 Psychology and Daily Life
050106 w106 Aauswisnsidusnudiisinun 3(3-0-6)

201111 2. 111 lanuiainendans 3(3-0-6)
SC 111  The World of Science
1.4 A¥u@9n (GE Electives) 6 iU9nn

TdnAnwdioniFeunseuIndvanme 3 NGURUANEN 6 MieAn 1INNTTUNIN

soluil

A student also chooses at least 6 credits from these 3 groups of GE courses.
1a v 3 s < v b4

NGNITINUNITWRAIUIMNYENITURITBUZ (Learner Person)

009103 WUs. 103 MIFansaunAkazmManEeaTauImA 3(3-0-6)
LS 103 Information Literacy and Information
Presentation
011269 145, 269 USwgynasugianaiiies 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy
462130 aun. 130 erludieuszdniu 3(3-0-6)
PHPC 130 Medications in Everyday Life
610114 p.9n. 114 mmstﬁaqmmwuazmmmu 3(3-0-6)
AG 114 Food for Health and Beauty
702101 U5.14. 101 MsRuludinUszdriu 3(3-0-6)
FINA 101 Finance for Daily Life
851100 @l 100 msdeansidesdu 3(3-0-6)
MC 100 Introduction to Communication
888102 wia. 102 efumndeyaiilegsia 3(3-0-6)
DIN 102 Big Data for Business
954101 U101 msdansadelmivezmaluladansauna  3(3-0-6)
ek
INX 101 Introduction to Modern Management and
Information Technology
nguAvdunsiauYinuznsilugsanaieasshuinnssu
(Innovative Co-creator)
013110 132 110 IFednerdutindszdniu 3(3-0-6)
PSY 110 Psychology and Daily Life
050106  wev. 106 Aauswisnsidusnudiifinu 3(3-0-6)

L17
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HUGE 106 Humanistic Arts HUGE 106 Humanistic Arts
063101 Aad. 101 ﬂm%'augyl,ﬁamsﬁmmmum 3(3-0-6) 063101 f.ad. 101 ﬂm‘%ﬁuilﬂaﬂ’ﬁﬁ'@ummum 3(3-0-6)
EDCI 101 Learning for Self-Development EDCI 101 Learning for Self-Development YNLENNITUIIINTEUIUIYY 571111
201114 2o 114 Inermansdanedeslulaniagiv 3(3-0-6) 201114 2o 114 Imemansdwandeslulaniagiu 3(3-0-6) | WuinAnwhly Wessname
SC 114 Environmental Science in Today’s SC 114 Environmental Science in Today’s World wmmamam%a;i‘iuiwdwmi
World 610112  e.an. 112 winnssundadueionms 3(3-0-6) | wdsunsiteUiulsmangns
571111 neAv. 111 n1sAalinnslazn1sAnasneassa 3(2-2-5) AG 112 Food Product Innovation wguamansiudin 391adn1g
NGGE 111 (Critical Thinking and Creative Thinking 703103  us.n3. 103 ﬂmﬂué’ﬂisﬂammmqiﬁaLﬁaaﬁu 3(3-0-6) | Waruulaslunszunindanan
610112 pon. 112 winnssundndusionnns 3(3-0-6) MGMT 103  Introduction to Entrepreneurship
AG 112 Food Product Innovation and Business
703103 us.. 103 madufUszneunisuarssiadosiu 3(3-0-6) 751100  ff. 100 Aswgenanshudinusedniu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship ECON 100 Economics for Everyday Life
and Business 888107  wam. 107 msidudugsieuuAiviaunaniledy 3(3-0-6)
751100 @A, 100 Aswgenanstudinusedniu 3(3-0-6) DIN 107 Business Startup on Digital Platform
ECON 100 Economics for Everyday Life
888107  wim. 107 nslBudugshuuddviaunasmosu 3(3-0-6)
DIN 107 Business Startup on Digital Platform nguAdunsiainemaunadiesiduuds (Active Citizen)
nguAvdunswainezmsduwadissiidunds (Active Citizen) 012200  wfu. 200 IneE" 3(2-2-5)
012200 .My 200 FneEn 3(2-2-5) RE 200 Mind Volunteer
RE 200 Mind Volunteer 050121 wem. 121 wadloslvelulssoeruendou 3(3-0-6)
050121 wen. 121 wadleslneluussaauedou 3(3-0-6) HUGE 121 Thai People in the ASEAN Community
HUGE 121 Thai People in the ASEAN Community 365221 nda 221 wdnnseSnYNINeINssIUTIRLAY 3(3-0-6)
365221 nda. 221 wENMTEUSNENINEINISITUIRUAY 3(3-0-6) danndou
Faundou FORA 221 Principles of Conservation
FORA 221 Principles of Conservation
(2) nuIRIVINANIL liidlaenan 97 wiaefin 2) RUINIVURNZ liidiaendn 93 wiqefin
Field of Specialization a minimum of 97 Credits Field of Specialization a minimum of 93 Credits | _ Wasusyes (203111, 203113)
2.1 3vunu 37 wuagfin | 2.1 Jvmnu 37 wiaein wasURTRn TSIl (203115, 203117)
Core Courses ) 37 Credits Core Courses ) 37 Credits W sty (203103, 203104) uaz
202101 2.99. 101 FRAvefiugIu 1 3(3-0-6) 202101 297101 Anendiugiu 1 3(3-0-6) UftRmsiedialy (203107, 203108)
BIOL 101 Basic Bi(z[ogy 1 BIOL 101 Basic BiQVLogy 1 Lﬁ@iﬁaamﬂﬁaqﬁuwé’namé‘lﬂumﬁ'u
202102 247 102 F AN NUFIU 2 3(3-0-6) 202102 247,102 I AMefiugiu 2 3(3-0-6) j '
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BIOL 102 Basic Biology 2 BIOL 102 Basic Biology 2 e
202103 2.97. 103 UJURNSTIINen 1 1(0-3-0) 202103 2.9%.103  UJURNSIYInen 1 1(0-3-0) | - WinszuaLAvuny 13w fo
BIOL 103 Biology Laboratory 1 BIOL 103  Biology Laboratory 1 204102 (peviteyadanies)
202104 2.97. 104 UJURANSTIINeN 2 1(0-3-0) 202104 293104 UJURNSTVINen 2 1(0-3-0) | - USunnmsiFeuivuaaada 2 31
BIOL 104 Biology Laboratory 2 BIOL 104 Biology Laboratory 2 (206111 way 206112) wde 1 317
203111  2.Au. 111 1l 1 3(3-0-6) 203103  2.au.103  iafivhly 1 3(3-0-6) | AB 206115 (AaARaENTU
CHEM 111 Chermistry 1 CHEM 103  General Chemistry 1 Ineransossued 1) Failifomnivn
203113 2.au. 113 ) 3(3-0-6) 203108 a3, 104 iadvialy 2 3(3-0-6) | adlaeanifiissmonazitunis
CHEM 113 Chemistry 2 CHEM 104  General Chemistry 2 UszgndlangUaym
203115  2.A3. 115 Uidinisadl 1 1(0-3-0) 203107 201,107 UfSREmsedivill 1 1(0-3-0) | - WasunnAnadin 208263 (add
CHEM 115 Chemistry Laboratory 1 CHEM 107  General Chemistry Laboratory 1 L‘ﬁyaﬂ&fu) Wy 208241 (@ddmu
203117 2.Au. 117 UfURnsed 2 1(0-3-0) 203108 2.a1.108  UjtAmsiadivily 2 100-3-0) | Faedh) Fafunsuszyndsudoeg
CHEM 117 Chemistry | aboratory 2 CHEM 108  General Chemistry Laboratory 2
203226  2.A4. 226 wilidsidnddwiuiinAnwiuen 3(3-0-6) 203226  2.aM.226  el@siAEnddwsuinAnwiuen 3(3-0-6)
g Al anivall
CHEM 226 Physical Chemistry for Non- CHEM 226 Physical Chemistry for Non-
Chemistry Students Chemistry Students
203229 2.A4. 229 UfuRMsaiinda 1(0-3-0) 203229 a.Au. 229 UjURnswediEda 1(0-3-0)
CHEM 229 Physical Chemistry Laboratory CHEM 229  Physical Chemistry Laboratory
203235  2.A%. 235 iz 3(3-0-6) 203235  2.A4.235  LARAATIZA 3(3-0-6)
CHEM 235 Analytical Chemistry CHEM 235  Analytical Chemistry
203288  2.AY. 288 UfiRnsinTinsei 1(0-3-0) 203288  2.Au.288  UjURNsiadldAsen 1(0-3-0)
CHEM 288 Analytical Chemistry Laboratory CHEM 288  Analytical Chemistry Laboratory
206111  2.Ad 111 uAaRNE 1 3(3-0-6) 204102 AW 102 Anngiideyadanioy: 1131596 3(2-2-5)
MATH 111 Calculus 1 waALarn1sUsEYNa
206112 2.A. 112 Lma@ﬁa 2 3(3-0-6 CS 102 Intellicent Data Analysis : Survey
MATH 112 Calculus 2 of Techniques and Applications
207117 vl 117 UuRnsTENd 1 1(0-3-0) 206115 2.A0. 115 uwRaRdadviuInemanisssuRl 3(2-2-5)
PHYS 117 Physics Laboratory 1 MATH 115  Calculus for Natural Science 1
207187 .. 187 W@nd 1 3(3-0-6) 207117 aaa 117 UJURnsi@nd 1 1(0-3-0)
PHYS 187 Physics 1 PHYS 117 Physics Laboratory 1
208263  2.d0. 263 adnilay 3(3-0-6) 207187 2 187 Fl@nd 1 3(3-0-6)

611
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STAT 263 Elementary Statistics
22  Aven luideundn 60 viLqein
Major a minimum of 60 Credits

Tushuuiledhatios 36 miein avdeaunsruniivisyiu 300-400 wazethales
18 wihefin axfenfunszundusesu 400 Tuly

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.

PHYS 187  Physics 1
208241 ad0.241  ad@awnsuduad 3(3-0-6)
STAT 241 Statistics for Biochemistry
22 Avuen luideandn 56 MUBinA
Major a minimum of 56 Credits

Tushuuiledhation 36 miedn swfeafunsrunidnssdu 300-400 waregeion
18 wiefn awdeadunszuninsysu 400 Tuly

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 Fynendsdu 57 wiede | 2.2.1 Junantedu 53 wiheia
Requirements 57 Credits Requirements 53 Credits
203203  2.A4. 203 AiBUNSE 1 3(3-0-6) 201301 241301  ;ouvasadtuazanuiuamadhnn 2(2-0-4)
CHEM 203 Oreanic Chemistry 1 SC 301 Biosafety and Biosecurity
203204  2.A3. 204 LAiBunsY 2 3(3-0-6) 203205 2.4 205  pdiBuvaddmsutindnwmduad 3(3-0-6)
CHEM 204 Organic Chemistry 2 CHEM 205  Organic Chemistry for Biochemistry
203207 2.A3. 207 U aaiiduvad 1 1(0-3-0) Students
CHEM 207 Organic Chemistry Laboratory 1 203243 e 243 UfUBnsndduviddmsuindnwdaed 1(0-3-0)
203208  2.A3. 208 U UANsATBUNSE 2 1(0-3-0) CHEM 243 Organic Chemistry Laboratory for
CHEM 208 Organic Chemistry Laboratory 2 Biochemistry Students
203331 2.Au. 331 mazimaaiseeiodle 3(3-0-6) 203331 244,331 msheswimaeiieeseie 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical CHEM 331  Instrumental Methods of Chemical
Analysis Analysis
203337 2.A4. 337 UfURnsn1slasgimaniisog 1(0-3-0) 203337 a2au. 337 UfTRmsmsileneimaaieieiesie 1(0-3-0)
Lﬂ%aﬂﬁa CHEM 337  Instrumental Methods of Chemical
CHEM 337 Instrumental Methods of Chemical Analysis Laboratory
Analysis Laboratory 211303 2.9%. 303 35WTadl 3(1-6-2)
211303 2.9%. 303 ABnsTad 3(1-6-2) BCT 303 Biochemical Methods
BCT 303 Biochemical Methods 211311 2w, 311 Fued 1 3(3-0-6)
211311 2.4am. 311 Fuedl 1 3(3-0-6) BCT 311 Biochemistry 1

- YSuanmsiSeudvaiaunse 2
311 (203203 way 203204) uay
UfuRNMsaliBun3d 2 331 (203207

Lag 203208)

Wide 2 391 Ap

203205 (1ildunsddmsutindne

a wa =

Fuadl) way 203243 (UURN5iAd
SuvddmiutinAnunduad) Ssdinig
U%ULﬁamussmmmsﬂﬁﬁamsﬁ
WistneuazaennaeeiunsUszend
AuLAll

- UASEUIAITLENUSAU 4 390

T

1. 201301 (AUUasndELazAIY
AUAINNSTININ)
2. 211397 (MFITUUATRAIUING

= a
FAL)

3. 211451 (Msuidgmiidudounis

0ct
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BCT 311 Biochemistry 1 211312 2.aw. 312 Fuad 2 3(3-0-6) | InwrAansTinIm)
211312 2.9%. 312 Fuedl 2 3(3-0-6) BCT 312 Biochemistry 2 4. 211452 (@FTpnssunaziawng)
BCT 312 Biochemistry 2 211317 2. 317 UJURnsTuadl 1 1(0-3-0) | Tnewurinugnsiisgiiteudiam
211317 2.am. 317 UfuRnsTuad 1 1(0-3-0) BCT 317  Biochemistry Laboratory 1 warmsadisassiutanssy el
BCT 317 Biochemistry Laboratory 1 211318 2. 318 UURn1sTwedl 2 1(0-3-0) | @eaAdewMANgNITIAILAETIAL]
211318  2.9%. 318 YdRnsTad 2 1(0-3-0) BCT 318 Biochemistry Laboratory 2
BCT 318 Biochemistry Laboratory 2 211343 2am.343  gunsaldmSunssuiunisioulasndinisuda  4(3-3-6) | - Ui”‘uUN‘f‘?@mmﬂﬂizmu%ﬂmn
211341 2.9, 341 w3nsdemadudunimalulad 2(1-3-2) MsTupdl LGHGEEH Taesaifemilunsyuau
BCT 341 Instrumentation for Biochemical BCT 343 Instruments for Upstream and %ﬂmiLﬁaaﬂmm%ﬁ%’auuauﬁu
Technology Downstream Processing in Biochemical Vinwedisndu $1uan 4 v 1w
211342 2.9, 342 gunsalgnavnssudiaiivalulad 3(3-0-6) Production 1. 211343 (aunsaldmsunseuIuns
BCT 342 Industrial Equipments in 211397  22%.397  n9IsBuaziauINILAll 3(2-3-4) | AoULAZWAINITHARNNITILAT) 90
Biochemical Technolology BCT 397 Research and Development in i 211341 (Lﬂ%adﬁamﬂﬁ'ﬁu%amﬁ
211413 2.9%. 413 Nsuandoanvasduaznalulaguas 3(3-0-6) Biochemistry wialulad) uag 211342 (gunsad
gu 211414 2. 414 welulagvesduuazlusiy 3(3-0-6) | geamnssuduaiiinalulad)
BCT 413 Gene Expression and Gene BCT 414 Gene and Protein Technology 2. 211414 (mAluladvodunas
Technology 211415  2am. 415 waluladeslulawsauasadn 3(3-0-6) | WWsAW) 9 LAy 211413 (M3
211440  2.9%. 440 waluladdiig 3(3-0-6) BCT 415  Carbohydrate and Lipid Technology waneanUesBuLazialuladuesti)
BCT 440 Lipid Technology 211447 20447  mswWAsugumsiinmlanqauriduas 4(3-3-6) | uag 211449 (naluladlusiv)
211442 2w 442 weluladiouled 4(3-3-6) oulal 3. 211415 (nealuladansTulawnsn
BCT 442 Enzyme Technolog BCT 447  Microbial and Enzymatic wazdfia) 91n1HY 211440 (welulad
211443 2w 443 Faadlvesmsvinluszdugeaimnis 3(3-0-6 Biotransformation afin) way 211448 (welulad
BCT 443 Biochemistry of Industrial 211451 24w 451  msudtgmifidudeundnenemans 11-0-2) | mslulamse)
Fermentation Fanm 4. 211447 (MswABugUMITINW
211448  2awm. 448 weluladmslulawmsn -0-6 BCT 451  Complex Problem Solving in Bioscience Inggauvsduazioulesl) 91nidu
BCT 448 Carbohydrate Technology 211452  2a.452  Fudanssulaziavig 3(3-0-6) | 211441 (wmaluladnisvdn) 211442
211449  2.4w. 449 wialuladlushu -0-6 BCT 452  Bicinnovation and Enterprises (weluladoules)) uaz 211443
BCT 449 Protein Technology 211497  2aw. 497  awhefnwivetiaiivasTuaiuinnssy 6 wihedn | @uadvesnrsuinlusziu
211497  2.am. 497 annafnIsTIallaz daadl 6 NN BCT 497  Cooperative Education in Biochemistry 2AAINNTTN)
walulad and Biochemical Innovation
BCT 497 Cooperative Education in 211498 2.41.498  duuudueduasfuaiiuinnssy 11-02) | - Wiwnsyuawin 211498
Biochemistry and Biochemical BCT 498  Seminar in Biochemistry and FunnTuaiivasduaduinnssy (u

11
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Technology
215205 7.3%. 205 AN 3(3-0-6)
MICB 205 Microbiology
215206 1.3%. 206 UJURNSTTINeN 1(0-3-0)
MICB 206 Microbiology Laboratory
222 Ayueniden litfeandn 3 wiaefin
Electives a minimum of 3 Credits
ThaenBeuliiosndt 3 mhefn Mnnszuninduelliie
Choose at least 3 credits of any courses from the followings:
064422 Am. 422 msdeansivermans 3(2-3-4)
EDSC 422 Science Communication
064423 Ao 423 gidgayiesduluddvemans 3(2-3-4)
EDSC 423 Local Wisdom Related to Science
202305 293,305 Fadi 3(2-3-0)
BIOL 305 Biometry
202321 197,321 Fvenveawad 3(2-3-0)
BIOL 321 Cell Biology
202401 292,401 FInensed 3(2-3-4)
BIOL 401 Radiation Biology
203352 200,352 anuvaeasdeluiesufiRinisadl 2(2-0-4)
CHEM 352  Safety in the Laboratory
209301 1.A9. 301 LAHINSEUIUNITORNAIMNTTH 3(3-0-6)
IC 301 Industrial Process Chemistry
211411 9. 411 saunamansveseululuaznismuay  3(3-0-6
LILVUDARA
BCT 411 Enzyme Kinetics and Metabolic Control
211412 2. 412 Fandwu 3(3-0-6)
BCT 412 Bioenergetics
211441 2.am. 441 wieluladnisuain 4(3-3-6)
BCT 441 Fermentation Technology

Biochemical Innovation

215205  1.3%.205  a¥Imen 3(3-0-6)
MICB 205  Microbiology
215206  1.3%.206  UJURN159aTIINEN 1(0-3-0)
MICB 206 ~ Microbiology Laboratory
222 Ayuenden lidfoandn 3 wiagin
Electives a minimum of 3 Credits
Thaendeulitiosndn 3 miein mnnszundnduieluilie
Choose at least 3 credits of any courses from the followings:
064422 Aam. 422 msdeansingneans 3(2-3-0)
EDSC 422  Science Communication
064423 Ao 423 pideaviosiuludsivenmans 3(2-3-4)
EDSC 423 Local Wisdom Related to Science
202305 292,305 Fah 3(2-3-4)
BIOL 305  Biometry
202231 192,321 Tavenvesvad 3(2-3-0)
BIOL 321  Cell Biology
203352 2.8, 352 anudaeasiuluiesufiRnisiadl 2(2-0-6)
CHEM 352  Safety in the Laboratory
209301 1.A9. 301 LATNTEUIUNNTRREMNTSY 3(3-0-6)
IC 301 Industrial Process Chemistry
211412 AN, 612 TINEINUAMENSLaYAUNIN 3(3-0-6)
BCT 412 Bioenergetics and Health
211421 299,421 welulafuaiinisnisunngd 3(3-0-6
_ BCT 421 Modern Biomedical Technology
211422 2N, 422 FuARUIRNITUN NI TLAZINBATNTTY 3(3-0-6
BCT 422 Food and Agricultural Biochemical Innovation
211423 BCT 423  walulafndmuTanmuasdanndey 3(3-0-6
Bioenergy Technology and Environment
211445 24w, 445 gnsldnausauazivey 3(3-0-6)

Fnantenu Wisasuyinweluns
Wnauetoyan1aivinig

- Areniden BAENNTEUIIN
202401, 211411, 211441, 211444,
211446 waz 215300 \lesninidouly
fifesruneuvesunszunAvlaley
TulAssaiavangns wazunenseuIu
el mdeiiunuiiarUaly
2UAR

- Yfuusanszundviiy uasiln
ATz lvd 211421, 211422,
211423 Tfilewviuasiouay
denndesiundngnsUTuUss Taadl
uagduaiiuinnssu

- unsyuaAveniden 215303

- Usudenszunivilidenades
lomuazndngnsusuuys Tuafiuay
Fuatiuinnssy

- Wigdeniden 215411 uay
361210 (Fududvienidanuadwiy
Uni)

ccl
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211444 . 444 Fueilvedinengiauiu 3(3-0-6
BCT 444 Biochemistry of Immunology
211445 Q.M. 445 Fuafvesndusduazansvies 3(3-0-6)
BCT 445 Biochemistry of Flavor and Aroma
211446 2.9, 446 Fupilvedsanuunusal 3(3-0-6
BCT 446 Biochemistry of Metabolic Disorders
211495 2.9, 495  Whideidenassluananivdieiiuay 2(2-0-4)
Fuadwalulad
BCT 495 Selected Topics in Biochemistry and
Biochemical Technology
215300 2.9%.300  wswddunslgauezuinnssunig (2-0-4)
aTInen
MICB 300 Intellectual Property and Microbiology
Innovation
255323 27.9. 323 miﬂizﬁugmmmﬁaaﬁu 3(3-0-6)
IE 323 Introduction to Quality Assurance
601301 aam. 301 asidufivluems 3(3-0-6)
FST 301 Toxic Substances in Food
601361 8.9%. 361 LAfluese1mg 3(3-0-6)
FST 361 Food Chemistry

PIDNTXUIUITIDUIEAY__300-400 Aillaaauisddluaindiaiivazduad

walulad sad1rIv Al

Or_other 300-400 levels courses in Biochemistry and Biochemical Technology

or Chemistry that will be offered in the future.

15 wuqenn
15 Credits

2.3 Avln @ 8) lsitfounin

Minor (if any) a minimum of
HnAnwiuszasdazSeinin a1adensauininluanlaflsndageuniulszne
wyAnenaededus 1Sesdvinnilageudmsuind@nwmaminendudealunyd s
n31 15 wihedn lneaudfureurada1ansdgnusnmiven

BCT 445  Elavor and Fragrance
211495 2.4, 495 ideidenassluaundundeiivey 2(2-0-4)
Fuafuinngsy
BCT 495  Selected Topics in Biochemistry
and Biochemical Innovation
215303 2.2%.303  ninddunstyguazuinngsumig 1(1-0-2)
Fnm
MICB 303  Intellectual Property and Biological
Innovations
215411 2329411 Tnenvewin 3(2-3-4)
MICB 411  Biology of Mushrooms
255323 6.9, 323 miUixﬁ’u@mmWLﬁaaéfu 3(3-0-6)
IE 323 Introduction to Quality Assurance
361210 nug. 210 Ugiimaniuasn1sdanisnineins 2(2-0-4)
sysumnAiosdy
Resources Management
601301 aam. 301 ansdufivluenms 3(3-0-6)
FST 301 Toxic Substances in Food
601361 021,361 1ANU8I0INIS 3(3-0-6)
FST 361 Food Chemistry
2.3 Avin (§8) liitiaendn 15 wiagin
Minor (if any) a minimum of 15 Credits

UnAnwiszaseSednin s1adendeuininlusaleflsi dedeunusznea
wninendededlvl Bes Jniniidageudmiutindnmuminendodadnl Lives
171 15 miedn nemndureurese1ansdiivinm Suzvhliisuumiasinsiun
aaavdngesfiutudn lidesndt 15 wiefn

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

¢ct
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Student who wishes to have minor may take courses corresponding to any

minor _listed in Chiang Mai University announcement about minors being

minor _listed in Chiang Mai University announcement about minors being

offered for CMU students for at least 15 credits with approval of an academic

offered for CMU students for at least 15 credits with approval of an academic

advisor which lead to addition of at least 15 credits to total.

advisor.

6 nu2whn
6 Credits

3. NUINIVNABNLES lsitfounin

Free Electives a minimum of

6 VBN
6 Credits

luideandn
a minimum of

3. AUINIVEDNLES

Free Electives

133 %Ul8nn
133 Credits

IMUUNUIBANTINAADANANGAT laivfosndn

Total a minimum of

129 w%iq8nn
129 Credits

IUIUNUIBANTINAADANANGAT laitdeandn

Total a minimum of

UGG : VanansUTUUTe wa. 2564 laenidnuaunivi

174"
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(1) nuandndnuialy 30 wiuenn
General Education 30 credits
A914UsAU (Required Courses) 24 #q8nn
1.1 ngudvdumsimuniinuznisilugiSeu (Learner Person) 15 siqefin
001101 we. 101 MWBINGUNUFIY 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 wa. 102 mwﬁaﬂgwﬁuﬁm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 8. 201 MIBUTNANEALaEN T8 Ung19El 3(3-0-6)
UszAnsua
ENGL 201 Critical Reading and Effective Writing
001225 wa. 225 AwsengEluusuninamansuay 3(3-0-6)
walulaf
ENGL 225 English in Science and Technology
Context
204100 2.a%. 100 waluladansaumenayTinadell 3(3-0-6
¢S 100 Information Technology and
Modern Life
1.2 nguivhunsiauniinuznisudsana¥eassAuianssy
(Innovative Co-creator) 3 D
201190 221,190  msAeegdRsaga nmsuAtdylagns 3(3-0-6)
Aoansmiivenmans
SC 190  (Critical Thinking, Problem Solving and
Science Communication
1.3 nfuindwumsianndinusmadunadiosiiduude (Active Citizen) 6 wianfn
140104 sn. 100 asdunaidias 3(3-0-6
PG 104 (Citizenship
201111 2. 111 lanuisdveneans 3(3-0-6
SC 111 The World of Science
3y idan (GE Electives) 6 wiaann

YALANLEUNITANYINIINTN

WosmnsnauinAnuve s
A ldidulumuunusu
fndne waztn@nwleuung
@ansanAneresyau
Jaudinanw lagldianny
Fududpadr@nuluuauinmei

Tl
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IindnwideniFeunsyuiuinnninii 3 nguiiandudn 6 wiheis 9nnszuvdneelull

A student also chooses at least 6 credits from these 3 groups of GE courses.

a v g 09 <) v v
naudrunsiauvineznsilueliious (Learner Person)

009103 LU 103 MIFANTAUMNALAENNTUNELEATEUWA 3(3-0-6)
LS 103 Information Literacy and Information
Presentation
011269 Wi 269 USuyuasugianeiiies 3(3-0-6
PHIL 269 Philosophy of Sufficiency Economy
462130 aun, 130 sluiidauszdriu 3(3-0-6)
PHPC 130 Medications in Everyday Life
610114 a.0n. 114 mmitﬁaqmmwuaxmwmw 3(3-0-6)
AG 114 Food for Health and Beauty
702101 18.08.101  nsRuluiinuszdiu 3(3-0-6
FINA 101 Finance for Daily Life
851100 gl 100 m'ﬁ?i@ﬁmﬁmﬁu 3(3-0-6
MC 100 Introduction to Communication
888102 v, 102 eAwmndeyaidiegsia 3(3-0-6)
DIN 102 Big Data for Business
954101 Anal101  msdemsaielrivavivaluladansaune 3(3-0-6)
INX 101 Introduction to Modern Management and
Information Technology
ngudvumsiaiineznmsludsuaiisassuinnssy
(Innovative Co-creator)
013110 w332, 110 ImdvenduTieuszaniu -0-6
P 110  Psychology and Daily Life
050106  wem. 106 Aauswisnisifuayudiifinae -0-6
HUGE 106 Humanistic Arts
063101 Aad. 101 ﬂﬁﬁauitﬁamaﬁmmmmm -0-6
EDCl 101 Learning for Self-Development
201114 220 114 3venemassdunedesilulanilogii 3(3-0-6)
SC 114 Environmental Science in Today’s World

9¢1
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571111 weAn, 111 AsAATAWINELarMIANASI9ESA
NGGE 111 (Critical Thinking and Creative Thinking
610112  asn. 112  uianssundadueianvg
AG 112 Food Product Innovation
703103 Us.na. 103 ﬂniLﬁuﬁUizﬂaUﬂwsLLazqiﬁﬂLﬁyaaﬁu
MGMT 103 Introduction to Entrepreneurship
and Business
751100 @A 100 Aswgenansluiinusedniu
ECON 100 Economics for Everyday Life
888107  wae. 107 msBudugsiuudiviaunanmesy
DIN 107 Business Startup on Digital Platform
nguindumsianninusmadunadissiiduuds (Active Citizen)
012200 wAY. 200 3@
RE 200 Mind Volunteer
050121 wan, 121 wadleslnelulssinauendou
HUGE 121 Thai People in the ASEAN Community
365221 nih 221 wdnniseusnunine nssIsIALAL
Aunndey
FORA 221 Principles of Conservation

N N N
? ? M
@) @) &

N
ﬁ
?
o\

™
by
?
o

2-2-5

3-0-6

FE L

3-0-6

(2) #UINIVNANTL

Field of Specialization

Liitfeanda
a minimum of

2.1 3yunu

Core Courses

202101  2.99.101 ToAvenitugiu 1
BIOL 101 Basic Biology 1
202102 2.%2.102 ToAnenitug 2
BIOL 102 Basic Biology 2
202103  2.%2.103 UAURn158Inen 1
BIOL 103 Biology Laboratory 1
202104  2.%2.104 UAdRn158INen 2
BIOL 104 Biology Laboratory 2
203111 2.4 111 vl 1

108 wagnn

108 Credits

37 vaefia

37 Credits
3-0-6

3-0-6

0-3-0

EE Lk

0-3-0

L1
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CHEM 111 Chemistry 1
203113 2.A3. 113 WAl 2 3(3-0-6)
CHEM 113 Chemistry 2
203115 2.A4. 115 UuFnisiadl 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
203117 2.A4. 117 UfuAnmsiadl 2 1(0-3-0
CHEM 117 Chemistry | aboratory 2
203226  2.A1. 226 wiliBidndduiuinAnwiuen 3(3-0-6
a9 all
CHEM 226 Physical Chemistry for Non-
Chemistry Students
203229 2.A4. 229 UuAmsaiindia 1(0-3-0)
CHEM 229 Physical Chemistry | aboratory
203235  2.A1. 235 G pltarural] 3(3-0-6)
CHEM 235 Analytical Chemistry
203288  2.A3. 288 UiRnseiitingizi 1(0-3-0
CHEM 288 Analytical Chemistry Laboratory
206111 2.A0. 111 uPaRNA 1 3(3-0-6)
MATH 111 Calculus 1
206112 2.AQ). 112 UARARE 2 3(3-0-6)
MATH 112 Calculus 2
207117 A.4l@. 117 U URNsHANA 1 1(0-3-0)
PHYS 117 Physics Laboratory 1
207187 2.4, 187 @nd 1 3(3-0-6)
PHYS 187 Physics 1
208263  Q.d0. 263 adninady 3(3-0-6
STAT 263 Elementary Statistics
2.2 Fyuen liitfeandn 71 viiaein
Major a minimum of 71 Credits

luduuiledaties 36 miein azdeadunszuindusesiu 300-400 wazedaties 18
mhein wdeadunsrunAdnsesu 400 Ul wazlunssuiivn 700-800 eghsiley 12

8¢1
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NUILAR

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

221 Fgnendsdu 53 wiein
Requirements 53 Credits
203203 2.A. 203 wiBunsE 1 3(3-0-6)
CHEM 203 Organic Chemistry 1
203204 2.A3. 204 wnildunsd 2 3(3-0-6)
CHEM 204 Organic Chemistry 2
203207 .83, 207 UM saiiduvad 1 1(0-3-0)
CHEM 207 Organic Chemistry Laboratory 1
203208  2.A3. 208 UuAmsiaiidunsd 2 1(0-3-0)
CHEM 208 Organic Chemistry Laboratory 2
203331 2.1, 331 mesmimuedseeiadle 3(3-0-6
CHEM 331 Instrumental Methods of Chemical
Analysis
203337 .43 337 UiRnsmsdiasziniaeiaog 1(0-3-0)
w3nsile

CHEM 337 Instrumental Methods of Chemical
Analysis Laboratory

211303 2.9%. 303 ABnsaail 3(1-6-2)
BCT 303 Biochemical Methods

211311 2.9m. 311 Fuall 1 3(3-0-6)
BCT 311 Biochemistry 1

211312 2.9%. 312 Fuall 2 3(3-0-6)
BCT 312 Biochemistry 2

211317 2.9W. 317 UfuRnsTuad 1 1(0-3-0)
BCT 317 Biochemistry Laboratory 1

211318 2.9W. 318 UAURn1sTadl 2 1(0-3-0)

6C1
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BCT 318 Biochemistry Laboratory 2
211341 2.4m. 341 winsfomenuiuafinelulad 2(1-3-2)
BCT 341 Instrumentation for Biochemical
Technology
211399 2.9%. 399 msEnnululssugnaImng sy 1(0-6-0
BCT 399 Industrial Training
211413 2.am. 413 nsudnseenosdulasveluladuesdy  3(3-0-6)
BCT 413 Gene Expression and Gene
Technology
211440  2.9%. 440 wialuladafie 3(3-0-6)
BCT 440 Lipid Technology
211442 23w, 442 waluladioulel 4(3-3-6
BCT 442 Enzyme Technology
211443 9. 443 FuadvemsndinlussAugaaivingsy 3(3-0-6)
BCT 443 Biochemistry of Industrial
Fermentation
211448  2.am. 448 walulageslulawse 3(3-0-6
BCT 448 Carbohydrate Technology
211449 23w, 449 waluladlusfiu 3(3-0-6)
BCT 449 Protein Technology
211498  2.am. 498 fuyunTediuazuadivelulad 1(1-0-2)
BCT 498 Seminar in Biochemistry and
Biochemical Technology
211499  2.9%. 499 Jynieemstiuaiiuazdaail 3(0-9-0)
walulad
BCT 499 Special Problems in Biochemistry and
Biochemical Technology
215205  2.3%. 205 38%73nen 3(3-0-6)
MICB 205 Microbiology
215206 2.3%. 206 UfURN39ainen 1(0-3-0
MICB 206 Microbiology L aboratory

0¢T
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2.2.2 Jyendan

Electives

lsitfeeindn 18 wilqefia

a minimum of 18 Credits

Tdeniseuliiasnin 6 wihein 31nnsyuinsseluiife

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

AMsAeETINeFEnS

064422 AN, 422 3(2-3-4
EDSC 422 Science Communication

064423 Ao 423 pidlyginduluddvenmeans 3(2-3-4
EDSC 423 Local Wisdom Related to Science

202305 272,305  Faad 3(2-3-4)
BIOL 305 Biometry

202321 292,321 EAvenvsawad 3(2-3-9)
BIOL 321 Cell Biology

202401 292,401 FInenied 3(2-3-4)
BIOL 401 Radiation Biology

203352 a3 352  audaeadeluiesfURnnsiadl 2(2-0-4)
CHEM 352  Safety in the Laboratory

209301 208,301 AHNIEUIUNNTOAAINNTTY 3(3-0-6)
IC 301 Industrial Process Chemistry

211342 29,342 gunsalgaavnssufuaiinalulad 3(3-0-6)
BCT 342 Industrial Equipments in Biochemical Technology

211398 21,398 szdeudsivy 2(1-2-3)
BCT 398 Research Methodoloy

211411 29,411 saunamansveseuluiuaznismiuny  3(3-0-6)

BNUa AT

BCT 411 Enzyme Kinetics and Metabolic Control

211412 2. 412 Fandwu 3(3-0-6
BCT 412 Biocenergetics

211441 29, 441 wialulagniguiin 4(3-3-6)
BCT 441 Fermentation Technology

211444 2. 444 Fueflvedineniauiu 3(3-0-6
BCT 444 Biochemistry of Immunolog

211445 QAN 445  Fuafivesndusduazansvies 3(3-0-6

1e1
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BCT 445 Biochemistry of Flavor and Aroma

211446 299 446 TpdvedsAMalwnUaaTl 3(3-0-6
BCT 446 Biochemistry of Metabolic Disorders
211495 2. 495  hdaidenassiuarninTuaiuag 2(2-0-4

Fupfimalulad
BCT 495 Selected Topics in Biochemistry and
Biochemical Technology
215300 23%.300  wninddunstygyiuasuinnssuniagativinen 2(2-0-4)
MICB 300 Intellectual Property and Microbiology

Innovation
215411 239411 Fineveadia 3(2-3-4
MICB 411 Biology of Mushrooms
255323 Qf.e. 323 miﬂizﬁuqmmmﬁadﬁu 3(3-0-6
IE 323 Introduction to Quality Assurance
361210 n.Ug. 210 Uﬁ‘ﬁmam%uazmﬁ@ﬂ13M§W81ﬂ'§ﬁiimﬁ 2(2-0-4)
SOIL 210 Introduction to Soil Science and Natural

Resource Management

601301 2.91. 301 asduivlueims 3(3-0-6)
EST 301 Toxic Substances in Food
601361 2.9, 361 AilUaIIMg 3(3-0-6)

EST 361 Food Chemistry
$30NTYUITDUIEAU 300-400  Aillageudisiisluaiviindiaivarduadmalulad
$#30ENUIV AL

Or_other 300-400 levels courses in Biochemistry and Biochemical Technology or

Chemistry that will be offered in the future.

Tdendeulaiiasndt 12 v 31nnseulinserudufindnulagdanainnssuiu

Jmseluiife
Choose at least 12 credits of any graduate-level courses from the followings:
211702 29 702 eulmiansuaseulEnmalulag 3(3-0-6)

el
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BCT 702 Enzymology and Enzyme Technology
211707 290,707 wgnuuafluarnisisrens 3(3-0-6)
BCT 707 Plant Biochemistry and Applications
211708 29, 708 lnauin9@edaunsdl 3(3-0-6)
BCT 708 Biochemical Aspects of Nutrition
211843 29v. 843  suflenAiuasflifuaansings 3(3-0-6)
BCT 843 Recombinant DNA Methodology
211848 ran. 848 walulafanasuayalsn 3(3-0-6
BCT 848 Flavour and Aroma Technology
211889 199,889 WIURLAANATIVINWIALWATTININ 3(3-0-6
BCT 889 Selected Topics in Biotechnology
2.3 3yln (@§) lsiteandn 15_3iuaefin
Minor (if any) a minimum of 15 Credits
tn@nwAiussasRaziseuinin 13denSednintuanledléindaasuniulsynia

uyAnendededul Sadiminilageudsniuind@nwuniineduledul liteenin 15

yihede lngAnudiureurewIsgnlsnsivien

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. NUIAIVNABNLET Lsitieandn 6 iua8in
Free Electives a minimum of 6 Credits
tn@EnwdeniSsunseunwivlag uenwieannivuenwazinineilivesnin 6 v

fin At least 6 credits of elective courses, taken outside the major field and minor

field (if any), are required.

NUIUNUIBANTIUNADANANENST lsitfaundn 144 wiqefia

Total a_minimum of 144 Credits

eel
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WHUUNG
UNUNSANELAY W.A. 2559 (unuund) ununsAneUFuUTelual w.e. 2564 (unuund)
Fulli 1 Sl 1

aeANsAnei 1 igin aAnsAnYi 1 mizefin
001101  %.8.101 AmSanquitugiu 1 3 001101  u.8.101 ASannuitugiu 1 3
140104  5.0.104 nsdunadies 3 140104  5.0.104 nsdunadies 3
202101 242101 @¥ivenitugiu 1 3 202101 242101 Fnenitugiu 1 3
202103 2.93.103 UFURANMITIINeN 1 1 202103 2.93.103 UFUANMITIINe 1 1
203111 2.Au.111 \Ail 1 3 203103 2.A3.103  iedioly 1 3
203115 90w 115 UfdEnisied 1 1 203107 2.au107  uUftEmseiiinly 1 1
206111 aAmlll  upaead l 3 206115 q.am1l5  upapdadiviuineimanssssuung 1 3

37 17 394 17
nAMsAnYIT 2 nefin AAMsANEIT 2 viaein
001102  31.8.102 AwSnguitugiu 2 3 001102 %.9.102 AwSanguitugi 2 3
204100  2.AW.100 winluladansaumanasTInadelng 3 204100 2.A.100 wialulagansauwmanazdinadeln 3
202102 21102 Fdeniugiu 2 3 202102 22102 7venivugiu 2 3
202104 2.92.104 UHURNSTIINeN 2 1 202104 2.92.104 U URNMsTIINen 2 1
203113 2.A.113 1Al 2 3 203104 2.A3.104 wnfivialy 2 3
203117 qp0. 117 UjUdnised 2 1 203108 2au108  UftEmaaiivialy 2 1
207187  aWa.187  Wand 1 3 207187  2.9l@.187 Wand 1 3
207117 aval1l7  UjuRnnsiaEnd 1 1 207117 @117 UfURMsWENd 1 1
206112 2.A0112  upaehd 2 3

39U 21 39 18

T 2 T 2

n1AMsANYI 1 iagfin AAMsANIT 1 iagin
001201  %.8.201 N39 IR ikaENTeusE 19UsEEVEHa 3 001201  %.8.201 N9 IUBTIATIE kAN Weue 19T UsEEVEHa 3
201190  3.3M.190 nsAnegeiRasuIn Mt wagnisdeasma 3 201190 3.%.190 nsAnegeiRasgIn Mt uagnsdoansma 3

Weenans Ieenans
203203 7.A3.203 \EBUN3E 1 3 203205 2.A3.205 wilduvddmsuinAnmndaad 3
203207 23207 UjURn1siedldunid 1 1 203243 q.au.243  YfuEnisndduvsddmsuindnwmdaed 1
203235 2.A4.235 Wiz 3 203235  2.A4.235 wiAsIE9 3
203288  2.Au.288  UjURANswilATIz 1 203288  2.Au.288  UURNswIBesIen 1

vel
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208263 2.@0.263 affL oy 3 204102 q.aw.102  nisiesgiideyadagiugnisdinianumedauagnslssend 3
et 17 211311 24311 Fueil 1 3
211317 2.9w.317 UfuAnsTuad 1 1
39U 21
aeAnsAnei 2 Wiehn aAnsAnYIT 2 niefin
001225  1.8.225 Awsanguluusuminemansiasinalulag 3 001225  1.8.225 awsanguluvsuminenmansiasinalulad 3
201111 29111 Tanuieinenmans 3 201111 2.1l Tanuainemans 3
203204 3.A3.204 \ARBuUYSY 2 3 203226  1.A4.226 wiligaidnddmsuinfnwiuenaiviviedl 3
203208 4.A1.208  UfURn1saiidunid 2 1 203229 2.Au.229  UjURnswediEda 1
203226 2.A4.226 wilgaidnddmsuindnyiuenaivivadl 3 208241 2.70.241 affdmsuTual 3
203229  2.Aw229  UjURnisiedildda 1 211312 99312 Fupil 2 3
215205  1.9%.205 a%7Inen 3 211318 3.a9.318 UAURNYALl 2 1
215206 2.9%.206 U URNMI9atvInen 1 215205 2.9%.205 ATYIN 3
215206 2.9%.206 U uRNMI9atinen 1
39 18 39U 21
Fulli 3 il 3
n1AMsANYI 1 Wiefn AAMsANIT 1 Wiefin
203311 2.A%.331 nMnneimaaidheiniese 3 201301 2.90.301 anuasadenarenuiunmisdanin 2
203337 2Au337  UftRmsmsiessimaeideniedle 1 203331 2.A3.331 menneimaaiseniedle 3
211311 99311 Fuedl 1 3 203337 2Au237  UfTRnmsmsemgimaniideiniese 1
211317 94317 UjUAmstuadl 1 1 211303 9.99.303  35msgual 3
Jandnwivhly (Benan 3 ngaden) 3 211414 q9nd41d  wieluladvestusaslussiy 3
v ndaniad 3 211415 q9n.415  wieldageslulansauasdiia 3
394 14 39U 15
nAMsAnwi 2 iaein AAMsAnIT 2 wiaeghin
211303 3.9n.303  35m1sduail 3 211397 3.91.397 M3 RAUIEUAL 3
211312 23312 Fueil 2 3 211343 an.343  gunsaldwiunssuiunisneunasvidint seanm e 4
211318 w318 UYfdEnsTuadl 2 1 211447 29447 mswasusumsdanmlenqduniduasieules] a
211341 q.9w.341 iednsiiovmarudueiivalulad 2 211451 3.91.451 nsuitlymidudounisinemanstanin 1
211399 2.a%.399  nsineululsannugeanngsy 1 Jrudenvaneindnwiialy 3
211448 9.9%.448 welulaganslulanse 3 Ay udends 3

Get
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211449 .39.449  wiAlulagluseiy 3

39U 16 U 18

T 4 T 4

nansAnEd 1 YaVethi aAnsAnEd 1 Vvl
211413 930413 n1sudnseanvaddusazwaluladuasdy 3 211399 2.91.399  n1sinaululssnugnamngsy 1
211442  3.9v.442 wialuladoula 4 211452 1.9.452 Frudnnssuuaziamng 3
211443 19443 Fadivesnmsvdnlussdugeaings 3 Awudenynedndnuialy 3
211440 299440 wialulaBadfia 3 Ayueniden 3

Jyweniden 3

39U 16 79U 10

MansAned 2 wiagin AANNSANET 2 wiaein
211498  2.9%.498 Funnduaiivezduaimalulad 1 211498  2.9%.498 FunnTueiuazuaduinngsy 1
211499  2.91.499 Yaymaunstiaiivasduaiivalulad 3 211499  1.9%.499 Ygymaunstiaiivasduaiuinnssy 3

v ndenias 3 v ndenias 3

AnEnwwiall (Aenann 3 ngadn) 3 wneniden 3

Jyneniden 3

39U 13 394 10

WHUANNIANEN
UNUNSANEAY W.A. 2559 (Wnuauiafdnen) unumsAnwUTulgelua we. 2564 (wnuauiafne)
i 1 i 1

MansAnedi 1 wiagin AamsAnedl 1 wiaein
001101  .8.101 AwSanguitugu 1 3 001101 4.8.101 awanguitugu 1 3
140104  5.91.104 nsdunadies 3 140104  5%.104 nsidunadios 3
202101 231101 FAveniugiu 1 3 202101 232101 F7Avenitugiu 1 3
202103 2.93.103 U URNMITIINe 1 1 202103 2.93.103 UFUANMITIINe 1 1
203111 2.Au.111 \All 1 3 203103 2.A3.103 vl 1 3
203115 90w 115 UfiRnisied 1 1 203107 2.au107  UffEmseiiily 1 1
206111 2Aqlll  upaeead ] 3 206115 q.aa115  upapdadiviuinelmanssssuung 1 3

37 17 374 17
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naMsAnei 2 wiagin AAMsAnITl 2 wiagin
001102 ¥.8.102 ASanguitugy 2 3 001102 1.9.102 awdinguitug 2 3
204100  2.aw.100  wiAluladasaumanasInadelng 3 202102 2.92.102 Fvenitug 2 3
202102 2.93.102 F3eiugu 2 3 202104  2.92.104 UFURNMITIINen 2 1
202104  2.93.104 U URN1337INnen 2 1 203100 2en100 il 2 3
203113 2.Au.113 \ll 2 3 203108 2.au.108  UftEmseiiily 2 1
203117 q.pu.117  UjUBnnsadl 2 1 204100  2.aw.100  welulagasaumakasiinadelny 3
207187 awa.187  Wand 1 3 207187 AWa.187  Wand 1 3
207117 aval17  UjuRnnsilEnd 1 1 207117 @117 UURnsHEnd 1 1
206112 2.AmMl12  uAaehd 2 3

39 21 39 18

il 2 T 2

nAnsAnEd 1 wiagin AAMsAnEi 1 Wiehn
001201  1.8.201 N38NUTIRTITILarMITouetliuszavENa 3 001201 4.8.201 nMIeUTRRTILAaENSTeuetliuszavENa 3
201190 2.31M.190 nsAnegreiinsugn mIuidam wagnsdoansma 3 201190 3.9%.190 nsAnegeiisgIn MIuidam wagmsdoansma 3

Weenans Ieenans
203203 7.A3.203 \EBUN3E 1 3 203205 2.A3.205 wilduviddmiuindnmniuad 3
203207 2.a8.207  UjURn1siedldunid 1 1 203243 q.au.243  UjuEnisinddunsddmsuindnumdaed 1
203235 2.AN235  iAdATIE 3 203235 1.AN.235  iAdLATIEN 3
203288  2.Au.288  UjURANIsAIATIzY 1 203288  2.Au.288  UjURNswTATIen 1
208263 3.0.263 afmi oy 3 204102 q.aw102  mslasievideyadiaiuymsdinwnumaiauasnislssend 3

39 17 211311 24311 Fueil 1 3

211317 299317 UAdRn158ad 1 1
39U 21

nAnsAnET 2 wiaein A1AMSANIT 2 Wiehin
001225  1.8.225 awsangeluvsuninemansiazinalulad 3 001225  1.8.225 awsangeluvsuninermansiasinalulad 3
201111 aanlll lanuidineneans 3 201111 am11l  Tanudisdinerenans 3
203204 3.A31.204 \ARBuYSY 2 3 203226 1.AY.226 wiligaanddmsuindnwiuenaiviviadl 3
203208 7.a1.208  UfURn1saiidunid 2 1 203229 2.Au.229  UjURnnswediEda 1
203226  2.A%.226 wilgdnddmsuindnyiuenaivivadl 3 208241  1.70.241 affdwmsuted 3
203229  2.Au229  UjURnsiediEda 1 211312 99312 Fueil 2 3
215205  2.9%.205 9a%7Inen 3 211318 291318 UfuAn1stued 2 1

YA
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215206 2.9%.206 U UANMI9avInen 1 215205 2.9%.205 ATYINgN 3
215206 2.9%.206 U RN I9atinen 1
94 18 U 21
N 3 7 3
aMamsAneii 1 e aamMsAndi 1 wiqefn
203311 2.A%.331 mslnsmimaaifeesedle 3 201301 2.20.301 mulaeafuuaseuiiuamdnm 2
203337 2Au337  UftRmInsiensimaeideiniedle 1 203331 2.A1.331 meneimaeidoiniesdle 3
211311 2.9w.311 Fadl 1 3 203337 2.AU.337 UftRmsmsliesgimaniifendosie 1
211317 99317 UUAn1sTuadl 1 1 211303 291303 35M3guad 3
A@nuwild (Fenan 3 ngudn) 3 211414 qwvdld  weluladvesduuaslusiy 3
Jandnwivily (Fenan 3 ngaden) 3 211415 2.an.415 wellagmslulansauazdfia 3
g denias 3
Jedenes 3 39 15
39U 20
MamsAnuil 2 wiqefin aamMsAned 2 wiqehin
211303 2.A3.303 Bn9Tadl 3 211397 2.w%.397 NI LAENAUINIT AT 3
211312 991312 Fuall 2 3 211343 991343 gunsaldniunssuiun1snaukasnainsnaan1aguai 4
211318 w318 UfUEnsTuadl 2 1 211447 29447 mswasusumsdanmlasqduniduasieules] 4
211341 29341 w3nslenasuiuadivelulad 2 211451 Q90451 m3ustymiigudoumsinemansianim 1
211342 34342 punsalgeavinssuduaiinalulad 3 Jrudenvaneindnwiialy 3
211448  1.9%.448 walulagmslulawnse 3 Jdenied 3
211449  1.9%.449 maluladlyshy 3
94 18
94 18
ST 4 ST 4
aamsAnedi 1 waein aamMsAnedi 1 wiqein
211413 1.9%.413 nsuanioanvasdulazmaluladuesiu 3 211498  1.9.498 Sundueiiuazduaiiuinnss 1
211442 29442 walulagoulml a 211452 240452 Frutnnssuuazianig 3
211443 99443 Fuadivesmsvinlusedugaainng 3 Awudenynedndnuiily 3
211440 1.9%.440 waluladaiia 3 A neniden 3
g ieniden 3 o ndenies 3
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394 16 ket 13
= a ' a = a ' a
Aan1sAnef 2 wiqein aansAneIf 2 wiqein
211497  2.a49.497 annadnwneteiinastuainalulad 6 211497  1.an.497 annafnNTaiinarIuatuinnssa 6
594 6 594

UGG : MENARTUTUUTE A, 2564 TaanianunuinImne
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