wé’nqmﬁwmmamﬁmsﬁm

A1971791B AN KA TIAUUINNT T

nangnsuTuUse w.A. 2569

AMZINYIANENT

UNIAINYIALTE TN
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NN 4 1ATIETNVIMANGATUALNTEUIUIY

1. nszurunseanuuulATEIImangAsuaznITUIUIT

nseenuuulansaimdngnsuaznszuanie Tunsuiulsmdngnindal angnssunsuims
vangmsleuszansaniu lasfiansanain PLOs uay YLOs fidnsufuasufivadniion iesaindalsid
dndAnwfidiianisinuanudngasusuuss wa. 2564 Fsluadadudimsusulngludnilassadandngns
waznszunidn luadailfidoyanndfidnlfduds wossnnsguaandssdugaufng wa. 2565 an
firsunusulassasiadngns Fausastulifesdensuiu YLOs uasiinianszareneinlfivansaunass
UszAvBnwlumsdanizSeunsaevluusasmansfine swsdiniseidesmeadomaruiuasinugly
nsvuAnlududi 1 e a

Tudunszuniviuenandeyatiidnandgiidnlddudoud Ssihmansmuaeunadugyslunis
FanmaiFeunsaouusiariv (Fdunsnaudnsfin) idsznounisiansan fussqudldifureulid

(Y] =

nsUsulsalioniagisnisdnnisseunisaeu InindAnwlaaussaugnanuazasauinveasunIuny PLOS
wazdnsUseidiunadnsnisseuinaensuiu Snvialdfimadanseuidaind audedadiuvandlddodin
(SH1) uag@wdinn (SH3) Fedaenisaruiwassinueiiaiiy Jelunisuiuusmangnsseudaluazidoya

Jeunduiiiudnangdusamsfinuanudnaasnusulsslmdlaenss

2. VANGATUAZUNUNITANEN
2.1 MUIUNUIBAATINARDAVANGATUBIUARLUNY
WEUUNR TN 124 yiqeie

wEuarnafnen  lideenia 123 Buenn

2.2 Tassadramangns

A, WNUUNA
d8nn

(1) vundvrfnwnaly 24
NAUIYINWTINEENIINITHOAITUALN 1Y 9
naudvITwineeaulakasnsldmalulagfdva 3

I a v Ly [ =
naudv I winwenisilunaidisdlan 3
naumeuinyensAnassassAkazuinnTsy 3
naudgsuinwensUssenalilayausehivg 3

1 Aa v L @ v

naIYIAUNnYEN I UUUIZNEUNIT 3
(2) NUINIVILANE lsifaenin 94
- kAU 37

- Avuen Taitiaenan 57
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N TIAY 51
A eniden laitfonin 6
- Avln @) laitfonin 15
(3) MUINIBNADNLES Taidasndn 6
9. WHUARNAANEN
wuwAn
(1) wandvdnenaly 24
nauAvduinyensnsdeasua 9
nauineuinueailakaznisidmalulagfdva 3
nauir T winwensunaidiedlan 3
nauimeuinyensAnassassALazuinnTsy 3
nauv I winwensUsEenAlilyaUsehvg 3
nauAv T winwensugusenaunis 3
(2) NI NANE lsideandn 93
- AN 37
- Jgen laidaenin 56
LN TIAY 53
I eniden laideeni 3
- Aln (@8) laideeni 15
(3) NNV NADNLES Tsitdaanin 6
2.3 $78N19NILUIUIVN

n. wuuUn@ (Regular Plan)

(1) wanduAnenaly 24 wi2ein
General Education 24 credits
1.1 n'sjaﬁmé’quﬁnmmami'?'ilammazmm (Language Literacy) 9 wulenn

dwSutinAnundifinanisaau e-Pro lifisszsu B1 viiafieuwin*

(For students whose e-Pro score is below the Bl level or equivalent)

001101 19, 101 mmé’aﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

001102 Yo, 102 mmé’aﬂqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2

001225 e, 225 mMwdanguluvsuninemansuazinalulad 3(3-0-6)
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ENGL 225 English in Science and Technology Context

° ¥ o e v & ' X = o |
11U UUNANEINUNANISEHBU e-Pro 114339]U(§]\1LW| B1 °Uu1ll NI NYULNI*

(For students whose e-Pro score is on the B1 level or higher or equivalent)

391UsAU (Required Course) 3 wiagne

001225 e, 225 mMwdinguluvsuninemansuazinalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context

Jynaen (Elective Course) 6 Mein

Fononnszunivseldil S1ua 6 whedn

Select 6 credits from the following courses

001201 9. 201 NIOMUTNNATIZIRET MU 1NliUszdnSua  3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001233 e, 233 AMegangudmIuNITERUNINTEIY 3(3-0-6)
ENGL 233 English for Standardized Tests

001241 e, 241 msv‘ymmmé’mqmﬁamﬁaaw 3(3-0-6)
ENGL 241 Oral communication in English

001242 e, 242 Walaninwenssulaznisidou 3(3-0-6)
ENGL 242 Exploring Reading and Writing Skills

001243 weo. 203 fugunadoudesmiuedieiusyarsam 3(3-0-6)
ENGL 243 Basics of Effective Essay Writing

001244 10, 244 AYIDINGY TWUTTTURALAUARA 3(3-0-6)
ENGL 244 English Language, Culture, and Mind

001245 e, 245 nsemumuSingulude 3(3-0-6)
ENGL 245 Reading English in the Media

001246 we. 246 awdangulugnamnsulsssy 3(3-0-6)
ENGL 246 English Language in the Hotel Industry

001247 we. 247 mwdaingudmiuiaamadiayfuunsvioniien 3(3-0-6)
ENGL 247 English for Tour Guides and Travel Agents

001248 1.8, 248 musangudmsunmsiiuimstazmdunsmienms  3(3-0-6)

Uu

ENGL 248 English for Airline Services and Operations

001249 1.8, 249 MuSanguiiennAunIvieniien 3(3-0-6)
ENGL 249 English for Travelling

MILYUNANITAOULINTFIUN 118N WA IUYTENIAYOIUNIING 1AE

Or compare standardized English test score according to the university’s announcement
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1.2 ngudviauinezanudilavaznslidinaluladfdvia (Digital Literacy) 3 wqefn
204100  2.AW. 100 Bosthimalyanuseiviuasadvia 3(3-0-6)
cs 100 Artificial Intelligence and Digital Essentials
1.3 nguivduiineznisiliunadiaslan (Global Citizen) 3 wiaefin
140104 sy 104 madunadies 3(3-0-6)
PG 104 Citizenship
1.4 nguigiurineen1sAna3neassAuazuinngsy (Creativity and Innovation) 3 miefin
201190  2.an. 190 nsAnegeiiansaaIa nsuitym wagnsiearsme 3(3-0-6)
WEEAT
SC 190 Critical Thinking, Problem Solving and Science
Communication
1.5 ngudvisnuiineensussendldUayeruszhvg (Artificial Intelligence) 3 wiaehn
204171 aew. 171 Ve 1UseAugvnunaaniIne, 3(3-0-6)
CS 171 Artificial Intelligence Among Us
1.6 nguivsuiinezn1silugusenaunis (Entrepreneurial Skills) 3 iagfin
donvnnszunidnaeluil s 3 mbeiin
Select 3 credits from the following courses
701181 vs.uw. 181 msdyfiesiudmiudusznaunis 3(3-0-6)
ACC 181 Basic Accounting for Entrepreneurs
701185  US.UT. 185 WMALANITINNITAERE1NEE 3(3-0-6)
ACC 185 Simple Tax Management Technique
702101 vs.ng. 101 msRuludiedszaniu 3(3-0-6)
FINA 101 Finance for Daily Life
702102 vs.ne. 102 nsasulunainlannistiu 3(3-0-6)
FINA 102 Investment in a Dynamic Financial World
703100 Us.nA. 100 ugiunisadugsieamivdnuagnmadudusznouns 3(3-0-6)
MGMT 100 Startup and Entrepreneurship Fundamentals
703103  vs.Na. 103 ﬂﬁLﬂut}Eﬂi%ﬂaUﬂ’]iLLazﬁjﬁﬁ]L‘ﬁa\ﬁéfu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business
751100  Af. 100 Leswgeansluddnusedniu 3(3-0-6)
ECON 100 Economics for Everyday Life
888107 um. 107 MsENdugsiauuAIaunanvledy 3(3-0-6)

DIN 107 Business Startup on Digital Platform



(2) BUINIVIANE

Field of Specialization

2.1

202101

202102

202103

202104

203103

203104

203107

203108

203226

203229

203235

203288

204102

206115

207117

FP N
Core Courses
1.97. 101
BIOL 101
2.979. 102
BIOL 102
2.97. 103
BIOL 103
.97, 104
BIOL 104
1.A4. 103
CHEM 103
1.A4. 104
CHEM 104
3.A34. 107
CHEM 107
1.A4. 108
CHEM 108
.AU. 226
CHEM 226
3.A3. 229
CHEM 229
7.A4. 235
CHEM 235
1.AY. 288
CHEM 288
2.AN. 102

CS 102

.a0d. 115

MATH 115
2.d. 117

laidaenin

a minimum of

T 1

Basic Biology 1

FAmefiugu 2

Basic Biology 2

UURNISTTINeN 1

Biology Laboratory 1

UHURNI5TINEN 2

Biology Laboratory 2

Wil 1

General Chemistry 1

il 2

General Chemistry 2

UftRnsiadivialy 1

General Chemistry Laboratory 1
UftRnsieiivialy 2

General Chemistry Laboratory 2
wnilgsHanddusutinAnwiusnaiv i el
Physical Chemistry for Non-Chemistry Students
UdRnsedidna

Physical Chemistry Laboratory

LPIAATIZY

Analytical Chemistry

Ufuinisaiinsen

Analytical Chemistry Laboratory
NMynTendeyadaaier | MsdTaumalaLae
n1susegndl

Intelligent Data Analysis : Survey of Techniques
and Applications
wAaRFadmMIUINeManoIINYIF 1

Calculus for Natural Sciences 1

Ufumn1sEnd 1
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94 w28nn

94 Credits

37 AUWAR

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(3-0-6)

1(0-3-0)



207187

208241

2.2

PHYS 117
2.7d. 187
PHYS 187
1.60. 241
STAT 241

YN

Major

Physics Laboratory 1
Wand 1

Physics 1
anndMTuAILAL

Statistics for Biochemistry

lsiaendn

a minimum of

39

3(3-0-6)

3(3-0-6)

57 AUYAR

57 Credits

Tusuutiognatios 36 viiein axdaudunszuInivIsesiu 300-400 wazaeg1atas 18 wleRn

AzdandunszudvIsEsiu 400

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.

201301

203205

203243

203331

203337

211303

211311

211312

211317

211318

2.2.1 Ay nanUeAu

Requirements

93.91. 301
SC 301
2.A4. 205
CHEM 205
1.Au. 243
CHEM 243
7.A4. 331
CHEM 331
1.A4U. 337
CHEM 337
2.9%. 303
BCT 303
2.9%. 311
BCT 311
2.9, 312
BCT 312
2.90. 317
BCT 317
2.9%. 318

auUaensfonayANLTuAmITInIn

Biosafety and Biosecurity

iduvIddnsutnAnun el

Organic Chemistry for Biochemistry Students
Ufuinsiaidunidgdmsuindnwdad

Organic Chemistry Laboratory for Biochemistry Students
Mslaszimaaiideiniede

Instrumental Methods of Chemical Analysis
UftRnsmesgimaeiivneiadode

Instrumental Methods of Chemical Analysis Laboratory
WeTall

Biochemical Methods

Fuadl 1

Biochemistry 1

Al 2

Biochemistry 2

UuRnNsTIed 1

Biochemistry Laboratory 1

Ufumn1sTedl 2

51 “iu28nn

51 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)



211343

211397

211399

211414

211415

211447

211451

211452

211498

211499

215205

215206

064422

BCT 318 Biochemistry Laboratory 2
2.9 343 UNIAEIMTUNTHUIUNMIABULAENAINITNEAN Y ILAL
BCT 343 Instruments for Upstream and Downstream Processing in
Biochemical Production
2.9%. 397 NTITUUAZNAIUINIT AL
BCT 397 Research and Development in Biochemistry
2.9, 399 nsEnaululssnugpamngsy
BCT 399 Industrial Training
.99, 414 wialuladduazlushiu
BCT 414 Gene and Protein Technology
.99, 415 walulagaslulansnuazddin
BCT 415 Carbohydrate and Lipid Technology
1.90. 447 msdsugumstinmlagduvdduasioula
BCT 447 Microbial and Enzymatic Biotransformation
2.9m. 451 mMIuidgmiidudeunaivenmansdanm
BCT 451 Complex Problem Solving in Bioscience
2.9, 452 TuinnTIuLazIaInfe
BCT 452 Bioinnovation and Enterprises
2.9%. 498 dununTAlLarTAluInNI sy
BCT 498 Seminar in Biochemistry and Biochemical Innovation
2.9 499 Ugymiitewnadainazdaiiuinnssy
BCT 499 Special Problems in Biochemistry and Biochemical
Innovation
1.3%. 205 YTINEN
MICB 205 Microbiology
1.3%. 206 U uRn159atInen
MICB 206 Microbiology Laboratory
2.2.2 v neniaan Titaundn
Electives a minimum of

Tadeniseubitesnin 6 wdein nnszuIvIvInIRalUlfe

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

f.an. 422
EDSC 422

ASERANTINYNANERS

Science Communication

40

4(3-3-6)

3(3-0-6)

1(0-6-0)

3(3-0-6)

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(3-0-6)



064423

202305

203352

209301

211412

211421

211422

211423

211424

211445

211453

211495

215303

215381

215401

215411

215481

f.aNn. 423
EDSC 423
2.97. 305
BIOL 305
1.A4. 352
CHEM 352
1.A8. 301
IC 301
2.9%. 412
BCT 412
2.9, 421
BCT 421
2.9N. 422
BCT 422
2.9%. 423
BCT 423
2.9%. 424
BCT 424
2.9, 445
BCT 445
2.9%. 453

BCT 453

2.9%. 495
BCT 495

1.3%. 303
MICB 303
1.9%. 381
MICB 381
1.9%. 401
MICB 401
1.9%. 411
MICB 411
1.9%. 481

aityaviesiuludsineimans
Local Wisdom Related to Science
Yyanin

Biometry
AnuUaensiluviesliinisadl
Safety in the Chemistry Laboratory
WAHINTEUIUNTANAIMNTTU
Industrial Process Chemistry
FINSINUANANSUALFUNN
Bioenergetics and Health
wialulagFanrsuneads Ty

Modern Biomedical Technology

FUATUINNTTUNIIDIMITHALLNWATNTTY

Food and Agricultural Biochemical Innovation

WALLAENAINUTIN N WAL FINABY

Bioenergy Technology and Environment

aaq =
URYILAU

Forensic Biochemistry

winnssudaniivesasugusidluamisuasinIaddiens
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3(2-3-4)

3(2-3-4)

2(2-0-4)

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)

Biochemical Innovation of Additives in Foods and Cosmetics

suideuTsnugudmsunisuanseaniusiuluwaduuniise

LALLYRRAR

Basic Methodology for Protein Expression in Bacterial and

Animal Cells

L4 A a = a IS a L%
MvalaenassiuavInFuaiuastiaiuinngsy

2(1-3-2)

2(2-0-4)

Selected Topics in Biochemistry and Biochemical Innovation

ningaunelaiazuinnssunetinmn
Intellectual Property and Biological Innovations
lulaslulenuazqdunidnelsaluuyue

Microbiota and Pathogenic Microorganism in Human

ANUUARAALYDIDIMTANURAUNTE
Microbial Food Safety

a a <@

N 1UTA

Biology of Mushrooms

RTVINY1QAAMNTTY

1(1-0-2)

3(2-3-4)

3(2-3-4)

3(2-3-4)

3(2-3-4)



255323

361210

601301

601361

MICB 481
B, 323
IE 323
n.Ug. 210
SOIL 210
2.91. 301
FST 301
0.9M. 361
FST 361

2.3 3970 (813)

Minor (if any)

Industrial Microbiology

msUszunmadoiy 3(3-0-6)
Introduction to Quality Assurance
Ugfimaniuazmsdanaminennssssumidesdu 2(2-0-4)
Introduction to Soil Science and Natural Resources Management
ansfidufivluems 3(3-0-6)
Toxic Substances in Food

LANYDI91ANT 3(3-0-6)

Food Chemistry

laidaenin 15 vidaenn

a minimum of 15 Credits
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YnAnw17 Uszasdazsoudvaln e1atdonissudvtnluarvalad e idaasuniudsenie

a v oA a PN ° v o = a v 1 | v ! | a
NW']’JV]EJ’]@EJLGUENFLWM SIIN TUWI‘V]‘V]LU@ﬂ@Uﬁ’lMﬁUUﬂﬁmﬂmwnmﬂaﬁlwﬁlﬂwu lelu@EJﬂ')’] 15 nulgnn IWU

ALY UTBINNTETUTNY Feagyi il wiunbensiunaeavangaaiindudn lddesndn 15 wiae

a

Al

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) KUINIVLADNLES lsitfaenin 6 Wiuqenn
Free Electives a minimum of 6 Credits
IMUUNULNATINNADANANEAT laifaand 124 wiaein
Total a minimum of 124 Credits

9. uNugannaRne (Cooperative Education Plan)

(1) wandvAnenaly 24 wi2ein
General Education 24 credits
1.1 ntcjsJ"Tnnﬁ’quﬁnwzmqmsﬁ'ammazmm (Language Literacy) 9 wulenn
dwiutindnwnfifinanisdau e-Pro lifisszdu B1 wiaifieuwin
(For students whose e-Pro score is below the Bl level or equivalent)
001101  u.m. 101 mmﬁmqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102  we. 102 mmé’aﬂqwﬁugwu 2 3(3-0-6)



001225

° ¥ o e v & ' X = o |
1195 UUNANEINUNANISEHBU e-Pro 114339]U(§]\1LW| B1 °Uu1ll NI NYULNI*

ENGL
u.e.
ENGL

102
225
225

Fundamental English 2

AMdanguluusuninemansuazinalulad

English in Science and Technology Context

(For students whose e-Pro score is on the B1 level or higher or equivalent)

3v1UsAU (Required Course)

001225

Jyaan (Elective Course)

4.9,

ENGL

225
225

Medanguluusuninemansuazinalulad

English in Science and Technology Context

LHaNNNNTEUIIT IR MUT 31U 6 U8R

Select 6 credits from the following courses

001201

001233

001241

001242

001243

001244

001245

001246

001247

001248

001249

u.e.
ENGL
4.9,
ENGL
4.9
ENGL
u.e.
ENGL
u.e.
ENGL
4.9,
ENGL
4.9
ENGL
u.e.
ENGL
u.e.
ENGL
4.9,
ENGL
4.9,

ENGL

201
201
233
233
241
241
242
242
243
243
244
244
245
245
246
246
247
247
248
248
249
249

ASB1ULTIIATIELAE NS UDENTUSEANSHA

Critical Reading and Effective Writing
NYIBINEANTUNTAULIATTIU
English for Standardized Tests
mmj@mmé’aﬂqmﬁamﬁ%ﬁ

Oral communication in English
WalaninweMssukaznIsey
Exploring Reading and Writing Skills
fugnumadeudssrmuegiiszansam
Basics of Effective Essay Writing
AYIDINGY TWUTITULALAIUAR
English Language, Culture, and Mind
nserunusingulude

Reading English in the Media
AMwdangulugnamnssulsssy

English Language in the Hotel Industry

AMIngudmTuingmaiuazfLnuN BT
English for Tour Guides and Travel Agents
MEBIN A MIUNMIIAUINsuazALTUNIININTTY

English for Airline Services and Operations

AN BLNBNITHUNIVIDUTE?

English for Travelling

MILYUNANITAOULINTFIUN 118N WA IUYTENIAYOIUNIING 1AE

43

3(3-0-6)

3 BUILAR
3(3-0-6)

6 NUILAR

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)

Or compare standardized English test score according to the university’s announcement
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1.2 ngudviauinezanudilavaznslidinaluladfdvia (Digital Literacy) 3 wqefn
204100  2.AW. 100 Bosthimalyanuseiviuasadvia 3(3-0-6)
cs 100 Artificial Intelligence and Digital Essentials
1.3 nguivduiineznisiliunadiaslan (Global Citizen) 3 wiaefin
140104 sy 104 madunadies 3(3-0-6)
PG 104 Citizenship
1.4 nguigiurineen1sAna3neassAuazuinngsy (Creativity and Innovation) 3 miefin
201190  2.an. 190 nsAnegeiiansaaIa nsuitym wagnsiearsme 3(3-0-6)
WEEAT
SC 190 Critical Thinking, Problem Solving and Science
Communication
1.5 ngudvisnuiineensussendldUayeruszhvg (Artificial Intelligence) 3 wiaehn
204171 aew. 171 Ve 1UseAugvnunaaniIne, 3(3-0-6)
CS 171 Artificial Intelligence Among Us
1.6 nguivsuiinezn1silugusenaunis (Entrepreneurial Skills) 3 niagfin
donvnnszunidnaeluil s 3 mbeiin
Select 3 credits from the following courses
701181 vs.uw. 181 msdyfiesiudmiudusznaunis 3(3-0-6)
ACC 181 Basic Accounting for Entrepreneurs
701185  US.UT. 185 WMALANITINNITAERE1NEE 3(3-0-6)
ACC 185 Simple Tax Management Technique
702101 vs.ng. 101 msRuludiedszaniu 3(3-0-6)
FINA 101 Finance for Daily Life
702102 vs.ne. 102 nsasulunainlannistiu 3(3-0-6)
FINA 102 Investment in a Dynamic Financial World
703100 Us.nA. 100 ugiunisadugsieamivdnuagnmadudusznouns 3(3-0-6)
MGMT 100 Startup and Entrepreneurship Fundamentals
703103  vs.Na. 103 ﬂﬁLﬂut}Eﬂi%ﬂaUﬂ’]iLLazﬁjﬁﬁ]L‘ﬁa\ﬁéfu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business
751100  Af. 100 Leswgeansluddnusedniu 3(3-0-6)
ECON 100 Economics for Everyday Life
888107 um. 107 MsENdugsiauuAIaunanvledy 3(3-0-6)

DIN 107 Business Startup on Digital Platform



(2) BUINIVIANE

Field of Specialization

AYILnU

Core Courses

202101

202102

202103

202104

203103

203104

203107

203108

203226

203229

203235

203288

204102

206115

207117

2.97. 101
BIOL 101
1.97. 102
BIOL 102
1.97. 103
BIOL 103
2.97. 104
BIOL 104
2.A4. 103
CHEM 103
1.A4. 104
CHEM 104
1.A4. 107
CHEM 107
2.A4. 108
CHEM 108
1.A4. 226
CHEM 226
1.AU. 229
CHEM 229
1.AU. 235
CHEM 235
1.AY. 288
CHEM 288

.AN. 102

CS 102

n.A0d. 115

MATH 115
a. 117

laidaenin

a minimum of

FAme g 1

Basic Biology 1

FAmefiugu 2

Basic Biology 2

UURNITTINEN 1

Biology Laboratory 1

UURNI53INEN 2

Biology Laboratory 2

Wil 1

General Chemistry 1

Wil 2

General Chemistry 2

UFtRnsieiivialy 1

General Chemistry Laboratory 1
UftRnsiaiivaly 2

General Chemistry Laboratory 2
IlgaAdnddusutndneruenaivniv el
Physical Chemistry for Non-Chemistry Students
UfuRn1saliEda

Physical Chemistry Laboratory

LAIALATIZN

Analytical Chemistry

UfuRnIsAinsIzn

Analytical Chemistry Laboratory
nMlATedeyadaatey : Msdmamunailauay
nsusegnsl

Intelligent Data Analysis : Survey of Techniques
and Applications
WARRAGAINSUINGMANTEIIUYA 1

Calculus for Natural Sciences 1

UfuRnsHEnd 1

45

93 28nn

93 Credits

37 AUYAR

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(3-0-6)

1(0-3-0)
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PHYS 117 Physics Laboratory 1

207187 .94, 187 AaAnd 1 3(3-0-6)
PHYS 187 Physics 1
208241  H.@n. 241 AR 1USUTILAL 3(3-0-6)

STAT 241 Statistics for Biochemistry

Ay nen Titfaundn 56 witiaenn
Major a minimum of 56 Credits
Tusunuiiogation 36 wihein avdeadunszuninsedu 300-400 uazegratios 18 wiae
Ain azdpafunszuindvnseiu 400
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.

2.2.1 v nenUeAy 53 wienn

Requirements 53 Credits

201301 2.m. 301 auUannfauazALTuANIETIn M 2(2-0-4)
SC 301 Biosafety and Biosecurity

203205  2.A%. 205 wnildunIddmiuinAnun el 3(3-0-6)

CHEM 205 Organic Chemistry for Biochemistry Students

203243 7.Py. 243 Ufuinsilidunsdgdmsuindnudiad 1(0-3-0)
CHEM 243 Organic Chemistry Laboratory for Biochemistry Students

203331 2.A4. 331 mslaszimaeiideniode 3(3-0-6)
CHEM 331 Instrumental Methods of Chemical Analysis

203337 1.A. 337 UFtRnsmslinngimaaiifeiniesle 1(0-3-0)
CHEM 337 Instrumental Methods of Chemical Analysis Laboratory

211303 1.9%. 303 BTl 3(1-6-2)
BCT 303 Biochemical Methods

211311 2.am. 311 Fupdl 1 3(3-0-6)
BCT 311 Biochemistry 1

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

211317 2w, 317 U URnsTuadl 1 1(0-3-0)
BCT 317 Biochemistry Laboratory 1

211318 2.4w. 318 UuRNsTed 2 1(0-3-0)



211343

211397

211414

211415

211447

211451

211452

211497

211498

215205

215206

BCT 318 Biochemistry Laboratory 2
2.9 343 UNIAEIMTUNTHUIUNMIABULAENAINITNEAN Y ILAL
BCT 343 Instruments for Upstream and Downstream Processing in
Biochemical Production
2.9%. 397 NTITUUAZNAIUINIT AL
BCT 397 Research and Development in Biochemistry
.99, 414 wialuladduazlushiu
BCT 414 Gene and Protein Technology
2.9m. 415 wialulagaslulamsalazaia
BCT 415 Carbohydrate and Lipid Technology
1.90. 447 msAsugumstinmlagdurdduasiouls
BCT 447 Microbial and Enzymatic Biotransformation
2.9%. 451 mMsuidgmiidudeunaineneansdinm
BCT 451 Complex Problem Solving in Bioscience
2.9, 452 TN TIULAZ AR
BCT 452 Bioinnovation and Enterprises
.99, 497 aunadn¥IsTIAllazTuATu TN
BCT 497 Cooperative Education in Biochemistry and Biochemical
Innovation
2.9%. 498 dununTAtLarTAtuInNg Y
BCT 498 Seminar in Biochemistry and Biochemical Innovation
1.3%. 205 YTINEN
MICB 205 Microbiology
1.3%. 206 U URAN598T3INen
MICB 206 Microbiology Laboratory
2.2.2 v neniaan Titoundn
Electives a minimum of

Tmaeniseuldtasnin 3 wiieds a1nnszuIIvIREelUlRe

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

064422

064423

f.an. 422
EDSC 422
f.INn. 423
EDSC 423

ASEDANTINYNANERS
Science Communication
ity vieduludinemans

Local Wisdom Related to Science

a7

4(3-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

4(3-3-6)

1(1-0-2)

3(3-0-6)

6 NUILAR

1(1-0-2)

3(3-0-6)

1(0-3-0)

3 BUYNA

3 Credits

3(3-0-6)

3(2-3-4)



202305

203352

209301

211412

211421

211422

211423

211424

211445

211453

211495

215303

215381

215401

215411

215481

1.97. 305
BIOL 305
1.AY. 352
CHEM 352
1.A8. 301
IC 301
2.9%. 412
BCT 412
2.9%. 421
BCT 421
2.9N. 422
BCT 422
2.9N. 423
BCT 423
1.9%. 424
BCT 424
2.99. 445
BCT 445
2.9%N. 453

BCT 453

2.9%. 495
BCT 495

1.39%. 303
MICB 303
2.9%. 381
MICB 381
1.9%. 401
MICB 401
1.9%. 411
MICB 411
1.9%. 481
MICB 481

Y@ 3(2-3-4)
Biometry

AnulaendeluiesljuRn el 2(2-0-4)
Safety in the Chemistry Laboratory

\iNTEUIUNNTRRENNTTY 3(3-0-6)
Industrial Process Chemistry

FINGNUAIEASUAZFUN N 3(3-0-6)
Bioenergetics and Health

walulag¥nisunndaiolml 3(3-0-6)
Modern Biomedical Technology

PAUATUINNTTUNINOIMI TUAZLNBATNT T 3(3-0-6)
Food and Agricultural Biochemical Innovation
waluladndrnuiinnuasdundey 3(3-0-6)
Bioenergy Technology and Environment

Hagal 3(3-0-6)
Forensic Biochemistry
winnssuduaivesansusausslusmsuasiedosdiend 3(3-0-6)
Biochemical Innovation of Additives in Foods and Cosmetics
sudeuiiugudmiunsuanseoniusiilueaduueiids  201-3-2)
uagigaadn

Basic Methodology for Protein Expression in Bacterial and

Animal Cells

WULEDNATTIUAV IV TUATI LA TUATIUINNTTY 2(2-0-4)
Selected Topics in Biochemistry and Biochemical Innovation
ningaunelalazsuinnssunIetinIm 1(1-0-2)
Intellectual Property and Biological Innovations
lulaslulenuazqdunidnelsaluuyue 3(2-3-4)
Microbiota and Pathogenic Microorganism in Human
ANNUADANEYDID M TATUYAUNIE 3(2-3-4)
Microbial Food Safety

Fnenveadin 3(2-3-4)
Biology of Mushrooms

RYIIMNEYAAMINTIY 3(2-3-4)

Industrial Microbiology
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255323 1A.0. 323 miﬂizﬁ’u@mmwﬁaaﬁu 3(3-0-6)
IE 323 Introduction to Quality Assurance

361210  n.Ug. 210 ‘Ugﬂma(ﬂ%u,azmi{]’mmim%’wmmﬁﬁimwaLﬁadﬁu 2(2-0-4)
SOIL 210 Introduction to Soil Science and Natural Resources Management

601301  ®8.9m. 301 ansilufinluomns 3(3-0-6)
FST 301 Toxic Substances in Food

601361  8.Im. 361 LANY0I919S 3(3-0-6)
FST 361 Food Chemistry

2.3 3yIn (413) Tidaundn 15 wiaenn
Minor (if any) a minimum of 15 Credits
TnAnunfivszasdazdendviv nadenSeuivrivluaulaflifilaaeumuusznna

uwinerdendedul Fos Ininfidaasudmiundnvumminendoded lddesndt 15 mihein lag
AuiuteUTeIeIETIVINY Srasriiliiduaumieinsunaeandngnafiuiudn lifleent 15
VeRRl

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) KUINIVILADNLES lsitfaenin 6 Viaenn
Free Electives a minimum of 6 Credits
IMUIUNUYNATINNADANANEAT Laidfaandn 123 waeia
Total a minimum of 123 Credits

WUBLIAG AURUIYVDIAVTHANTEUIUIV
- 9
) a ~N Yo & W o w1 &
SPANTEUIAIT AU TURAIEaY 6 vian nasalull
1. 1@% 3 FIWSN  BAMDY ALY WATNIAIYY/@19013YT ANTEUIWITITUFINA
2. 4@% 3 ;g awunlacad
1) @uFILsN (MaN30e) WARIDY SLAUVBINTLUIUIN
“17 “27 wansdle  NIBUIWITEAUTUIY
“37 “4” wanedle  NTTUININTEAUGS
2) @FINAN (MaNAU) wanatia nIavyluauninn

3) @udwing (Manyiie) uansds eunsuluniavyvesanuiv



2.4 WHUNISANEN

nangasmemansiugin d1v13ndaalivazdaiiuinngsy

WUUNA
7 1 amansAned 1
whnindneily: ﬂEju%ﬁmﬁﬂwmﬂmiﬁamil,l,azm‘m
General Education: Language Literacy
P szu e-Pro lifis B1 wiseiisuiin
e-Pro score is below the B1 level or equivalent
001101 4. 101 mmé’aﬂqwﬁugml
ENGL 101 Fundamental English 1
P suu e-Pro daust B1 Tuldvdeifieui

e-Pro score is on the B1 level or higher or equivalent

001225  w.8. 225 Mwdanguluvsunivemansuazmalulad
ENGL 225 English in Science and Technology Context
140104 s%. 104 maJunaiiea
PG 104 Citizenship
202101 2.%973. 101 FAmeniiugiu 1
BIOL 101 Basic Biology 1
202103 2.93. 103 UURN1STIINe 1
BIOL 103 Biology Laboratory 1
203103 2.A3. 103 wiivialy 1
CHEM 103 General Chemistry 1
203107 2.Au. 107 UitAnsiaivhly 1
CHEM 107 General Chemistry Laboratory 1
206115  2.AQd. 115 wAaRFAFMIUING AN SEITUYA 1
MATH 115 Calculus for Natural Sciences 1

N 1 aansAned 2
vaneAnAnwly: nguinfusinuenienisdeasuasniw
General Education: Language Literacy
P 526U e-Pro luifls B1 niaLfiguiin
e-Pro score is below the B1 level or equivalent
001102  w.8. 102 mmé’ﬂﬂqwﬁugm 2
ENGL 102 Fundamental English 2
P 52U e-Pro daust B1 Tuldndeifiaui

e-Pro score is on the B1 level or higher or equivalent

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3 0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3% 17 uIehn

3(3-0-6)



202102

202104

203104

203108

204100

207117

207187

FUUN 2 nAn1sANEN 1

WonisewinAnwalunguivisurinyenanisdeansiasn 1w

Choose a general education subject in language literacy

2.91. 102
BIOL 102
2.91. 104
BIOL 104
2.A4. 104
CHEM 104
1.AN. 108
CHEM 108
1.AN. 100
CS 100
e 117
PHYS 117
1.9@. 187
PHYS 187

Fomenitug 2

Basic Biology 2

UuRN13TINen 2

Biology Laboratory 2

wniivialy 2

General Chemistry 2
UFtRnsaivhly 2

General Chemistry Laboratory 2
L%"aau'wifwwﬂﬁmzyﬂﬂisawil,l,azaﬁﬁa
Artificial Intelligence and Digital Essentials
UfuRnsHaNd 1

Physics Laboratory 1

Wand 1

Physics 1

nMmAnEIlY: naudrAuinyenIInNIsEoanswazn 1)

General Education: Language Literacy

001225

201190

203205

203235

203243

P seru e-Pro laifle Bl viSeuiiguin

e-Pro score is below the B1 level or equivalent

u.e. 225
ENGL 225

Awdanguluvsunivemanswazsmalulad

English in Science and Technology Context

P sueu e-Pro fauws B1 JuluvSerisuin

e-Pro score is on the B1 level or higher or equivalent

Wonewivdnuilunguiniurinvemenisieasuar Ay

Choose a general education subject in language literacy

2.9, 190

SC 190

2.A4. 205
CHEM 205
2.A4. 235
CHEM 235
q.A4. 243

N3ANEEINIRTNYIN NTHATYNT wazNTEREIINN

Anednans

Critical Thinking, Problem Solving and Science

Communication

WAL UNSIENSULNANWIT AL

Organic Chemistry for Biochemistry Students

WAIALASIEN
Analytical Chemistry

UfuRnsaiidunzgdmsuindnudaad

51

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

59 18 %A

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)



203288

204102

211311

211317

JUUN 2

204171

203226

203229

208241

211312

211318

215205

215206

JUUN 3

201301

203331

203337

CHEM 243

2.AU. 288
CHEM 288
2.AN. 102

CS 102

2.9%. 311
BCT 311
2.9, 317
BCT 317

Organic Chemistry Laboratory for Biochemistry

Students
Ufuinisaiinse

Analytical Chemistry Laboratory

NMynTenteyadaaios: NMsd1asunalauazs

Uszyna

Intelligent Data Analysis: Survey of Techniques and

Applications
Al 1
Biochemistry 1
UfuFn1sduedl 1

Biochemistry Laboratory 1

A1ANISANEIN 2

1AN. 171
cs 171
.04, 226
CHEM 226
1.AU. 229
CHEM 229
.40, 241
STAT 241
2.90. 312
BCT 312
2.99. 318
BCT 318
1.3%. 205
MICB 205
1.3%. 206
MICB 206

Uayayusefugriunananinis)

Artificial Intelligence Among Us
willgaanddmsutinAnwiuenaivigiadl
Physical Chemistry for Non-Chemistry Students
Ufuinsndinidna

Physical Chemistry Laboratory
anndusuTIAN

Statistics for Biochemistry

Al 2

Biochemistry 2

UFURn1sTAL 2

Biochemistry Laboratory 2

ATYING

Microbiology

U U598 INeN

Microbiology Laboratory

= =
A1ANITANYIN 1

93.91. 301
SC 301
1.A4. 331
CHEM 331
1.A4. 337

aruUaensouasauunanedinm
Biosafety and Biosecurity
Mnzimaniseniede

Instrumental Methods of Chemical Analysis

wa

Ufuinsmsiiasizimamiiiieieiode

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

5733 21 AR

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

533 18 MUwhA

2(2-0-4)

3(3-0-6)

1(0-3-0)
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CHEM 337 Instrumental Methods of Chemical Analysis
Laboratory
211303 2.9%. 303 BnsTall 3(1-6-2)
BCT 303 Biochemical Methods
211414 2. 414 wialulagduwaslusiu 3(3-0-6)
BCT 414 Gene and Protein Technology
211415 2.9, 415 walulagaslulawsnnazafia 3(3-0-6)
BCT 415 Carbohydrate and Lipid Technology
594 15 Mg
i 3 aANSANET 2
211343 .99, 343 UNIAIdMSUNTLUIUNINBULAENAINITHEAN 4(3-3-6)
Fpdl
BCT 343 Instruments for Upstream and Downstream

Processing in Biochemical Production

211397 2.am. 397 MTITHUBTNAUIMNIT AL 3(3-0-6)
BCT 397 Research and Development in Biochemistry
211447 3w, 447 MswABugUNsTInmlaeqduvEduasioules] 4(3-3-6)
BCT 447 Microbial and Enzymatic Biotransformation
211451  2.9%. 451 mMsuddmiidudoumainenamanidanm 1(1-0-2)
BCT 451 Complex Problem Solving in Bioscience
L RIGLRIGE 3

Free Elective

3% 15 B

i 4 aANsANET 1
211399 2.9m. 399 nsEnaululsanuenangsy 1(0-6-0)
BCT 399 Industrial Training
211452 q.am. 452 PIWTINTTULAL AU 3(3-0-6)
BCT 452 Bioinnovation and Enterprises
Jdnwwihlunguinduinuensdufusneums 3

General Elective (Entrepreneurial Skills)
v nendsn 3
Major Elective

571 10 e

ST 4 aensAnwd 2
211498  2.%%. 498 dununTaiinazdaiuinnssy 1(1-0-2)
BCT 498 Seminar in Biochemistry and Biochemical
Innovation

211499  2.9. 499 Ugymiibawn1etaainas daLaiiuinnssy 3(0-9-0)



BCT 499

Special Problems in Biochemistry and Biochemical
Innovation

I nenLEen

Major Elective

I naonLEs

Free Elective

nangnsIMEAEnTUNda d1vRvITAATLAzTIANUIANTIY

BHUENNRAN YN

FUUN 1 MansAne 1

MeINANY LY naIlTIRuinyen1aNdeasuaznIm

General Education: Language Literacy

001101

001225

140104

202101

202103

203103

203107

206115

P seru e-Pro laifle Bl viSeuiiguwin

e-Pro score is below the B1 level or equivalent

4.9. 101
ENGL 101

MBINYuUgIU 1

Fundamental English 1

P s¥eu e-Pro fgus Bl Juluvseiisuivin

e-Pro score is on the B1 level or higher or equivalent

u.9. 225
ENGL 225
n. 104
PG 104
12.97. 101
BIOL 101
1.97. 103
BIOL 103
1.A4. 103
CHEM 103
2.A4. 107
CHEM 107
1.A0. 115
MATH 115

MesIngeluvsuninemansuazmalulad
English in Science and Technology Context
madunaidio

Citizenship

Trmenitug 1

Basic Biology 1

UfURN15TINe 1

Biology Laboratory 1

wilvialy 1

General Chemistry 1

UjtRnsiasivily 1

General Chemistry Laboratory 1
wAARSAIMIUING AN STITNYIA 1

Calculus for Natural Sciences 1

54

33 10 wuwdn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3 0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

7 17 BwAn



AT 1 mensined 2
wedAEnwIil: ﬂEjaﬁméﬁuﬁﬂwmﬂmi?{'ammazmm
General Education: Language Literacy
P 526U e-Pro luifls Bl iaLiiguiin
e-Pro score is below the B1 level or equivalent
001102  wa. 102 mmé’aﬂqwﬁugm 2
ENGL 102 Fundamental English 2
P 5uu e-Pro daust B1 Tuldndeifiaui
e-Pro score is on the B1 level or higher or equivalent
FonZsudnAnwhlunguindusinugmansdoasuazan

Choose a general education subject in language literacy

202102 2.93. 102 FrAmeniiugiu 2
BIOL 102 Basic Biology 2
202104 2.973. 104 UuRN15TINen 2
BIOL 104 Biology Laboratory 2
203104 2.e81. 104 wniivily 2
CHEM 104 General Chemistry 2
203108 2.A%. 108 UftRnsiaivily 2
CHEM 108 General Chemistry Laboratory 2
204100  2.AW. 100 L%W"]ﬁ'wwi]zy]z:gwﬂwﬁwﬁuasﬁ%ﬁa
CS 100 Artificial Intelligence and Digital Essentials
207117 2@, 117 U uRnsWENd 1
PHYS 117 Physics Laboratory 1
207187 2.a. 187 Wand 1
PHYS 187 Physics 1

T 2 meansAnend 1
vanmInAnwinly: nguivisnuvinueynansdeansuaz
General Education: Language Literacy
P 526U e-Pro luifls B1 niaLilguiin
e-Pro score is below the B1 level or equivalent

001225  u.8. 225 awdanguluvsunivemaniwazmalulad

ENGL 225 English in Science and Technology Context

P sudiu e-Pro Aaus B1 Auluneiisuwin
e-Pro score is on the B1 level or higher or equivalent
WenisewinAnwmilunguivimurinwennanisdeansiazniw

Choose a general education subject in language literacy

55

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

53 18 WA

3(3-0-6)



201190

203205

203235

203243

203288

204102

211311

211317

FulN 2

204171

203226

203229

208241

211312

211318

215205

2.9 190

SC 190

2.A4. 205
CHEM 205
1.4, 235
CHEM 235
.M. 243
CHEM 243

1.A4. 288
CHEM 288
2.AN. 102

CS 102

2.9%. 311
BCT 311
2.90. 317
BCT 317

nsAneLsiR Tl NsuAdym waznsdoasNIg
WeAENS

Critical Thinking, Problem Solving and Science
Communication

B unsgdmSulnAnYTLAdl

Organic Chemistry for Biochemistry Students
LAIALATIEA

Analytical Chemistry
UfuRnsaidunzdgdmsuindnundaad

Organic Chemistry Laboratory for Biochemistry
Students

UfuinIsaiinse

Analytical Chemistry Laboratory
nMyATEvdeyadiniey: nsd s umaliauaznis
Uszyna

Intelligent Data Analysis: Survey of Techniques and
Applications

Al 1

Biochemistry 1

UfuFn1svedl 1

Biochemistry Laboratory 1

= ]
AIANTANWIN 2

2.AN. 171
cs i
1.A4. 226
CHEM 226
2.AU. 229
CHEM 229
.89, 241
STAT 241
.40, 312
BCT 312
2.9N. 318
BCT 318
2.3%. 205
MICB 205

UayayrUseRugriunanananis)

Artificial Intelligence Among Us
wilsianddwiuindAnwiuenaivivuedl
Physical Chemistry for Non-Chemistry Students
U dRnswedinidda

Physical Chemistry Laboratory
anpdusuT ALl

Statistics for Biochemistry

Al 2

Biochemistry 2

Ufumn1sTaedl 2

Biochemistry Laboratory 2

AN

Microbiology

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

1(0-3-0)

93 21 NUEAe

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

56



215206

Fuli 3
201301

203331

203337

211303

211414

211415

Fuln 3

211343

211397

211447

211451

YUl 4

211452

2.3%. 206
MICB 206

U UFn159a%3Imen

Microbiology Laboratory

A1ANISANEIN 1

2.9M. 301
SC 301
1.AU. 331
CHEM 331
q.A4. 337
CHEM 337

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

anuUasadowarauiuavaganm
Biosafety and Biosecurity
msleszimaaiseedede

Instrumental Methods of Chemical Analysis
UftRnsmslinsgimaniivheieiosie
Instrumental Methods of Chemical Analysis
Laboratory

WnTal

Biochemical Methods

wialulagdunazlusiu

Gene and Protein Technology
walulagaslulawmsanazafia

Carbohydrate and Lipid Technology

= ]
AIANTANWIN 2

2.9%. 343

BCT 343

2.90N. 397
BCT 397
2.9, 447
BCT 447
2.9%. 451
BCT 451

gunsaldmSuNTEUIUNMIABULAENAINITHEAN
Al

Instruments for Upstream and Downstream
Processing in Biochemical Production
nMTIdeaziMuImMIsTILAdl

Research and Development in Biochemistry
nsasugUmatinmlnegduviduazionles]
Microbial and Enzymatic Biotransformation
mMsutdemfidudoumainenaanidinm
Complex Problem Solving in Bioscience

I NADNES

Free Elective

= =
A1ANITANYIN 1

2.9%. 452
BCT 452

PITRNTTULALIANA

Bioinnovation and Enterprises

57

1(0-3-0)

3 18 wuehn

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(1-6-2)

3(3-0-6)

3(3-0-6)

34 15 e

4(3-3-6)

3(3-0-6)

4(3-3-6)

1(1-0-2)

34 15 %A

3(3-0-6)



211498

YUl 4

211497

2.99. 498 AU TAlinas T AT UINNIIY

BCT 498 Seminar in Biochemistry and Biochemical Innovation
Jdnwwhlunguinduinuensdudussneums
General Elective (Entrepreneurial Skills)
I enLaen
Major Elective
I NADNES

Free Elective

= P
AANTANEIN 2
2.9, 497 annafnyImMsTiAliuasdaliuinnsu
BCT 497 Cooperative Education in Biochemistry and

Biochemical Innovation

58

1(1-0-2)

3 13 A

3 6 NUIAR
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AMANUIN

1. ANBSUNYANWULNTEUIUAIYN

1.1 wundvAnealU (General Education)

€.8. 101 (001101)  AEdINgENugIY 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Roulvfidosinudoy  : Lid

nsdeansn dinguiiensufduiusluddnuseinTunuannsgiu CEFR seau Bl+ luusunmng
deruua TNUETTUNMAINVIANEINENTSEUTAROATIN
Communication in English for everyday interactions based on CEFR B1+ in various social and

cultural contexts for life-long learning.

€.8. 102 (001102) AN ENUFIY 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Roulvfidewinudoy  : Lid

nsdeansn dinguiiensufduiusluddnusednTunuannsgiu CEFR seau Bl+ luusunmng
deruuazTausTsunvanvangiven1sSeuinaeniin
Communication in English for everyday interactions based on CEFR B1+ in various social and

cultural contexts for life-long learning.

1.9, 201 (001201) : MsEUBTIRTITRLazNssusdeliuszanina 3(3-0-6)

ENGL 201 : Critical Reading and Effective Writing

Joulvfidosiurey  : 001101 wia 001102; SeAzUY e-Pro maus B1 JulY; wiemuay
AUYBUVDINIAIYY

NN¥EN19189nud T un1T8 1T aIATIENANLNA T DY AkaEH 06197 Wazn1slyuagadl
Usgavdua Tuidenuanuaulavesisey
English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.

1.8, 225 (001225) ;. Mwdangeluusuninedmansuasimalulag 3(3-0-6)

ENGL 225 : English in Science and Technology Context

Joulvfidossiurey  : 001101 wia 001102; WSeAzuUY e-Pro maus B1 FulY; wemuay
WAUYBUVDINIAIYY

n1sdeasiauldnwsdenguluddnuszdniulutsuninemaniwazinaluladuasnisussendly

inwznmwsangulunisusenevandnitierdesiuineimansuazmalulagle
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Communication in English in daily life in science and technology contexts and application of

English language skills for careers in science and technology contexts.

4.8. 233 (001233) : NWIBNEEMTUNMITFRUNINTFIU 3(3-0-6)
ENGL 233 : English for Standardized Tests

o Sy ' ' o ' £ e = a
wouluidawitunioy  : AzWUU e-Pro Aud B1 YUlUMTOAUAMNTIUYIUYDINIAIY

N9MIBNANNNTIUNYISINg BT UaaUTRauTIauznan1 Tudiu Ardwi leansal nasile
Mann 115871 waznsleu lnefinsussfiunaduiinela (S) viiekiduiwela (U)
English preparation for proficiency tests in the areas of vocabulary, grammar, listening,

speaking, reading, and writing. Grading will be given on satisfactory (S) and unsatisfactory (U) basis.

1.9. 241 (001241) : nqsw“ﬂmmé'qnqmﬁami?iami 3(3-0-6)
ENGL 241 : Oral Communication in English
Seulvfidositunoy  : ATMUY e-Pro daus Bl JulUvSenuAufiutauvaInIaiIn

nsualugaiunsaling luiladsedniu msyaunasenidss Msdun1valanu NSUaAIUNUIm
auyR warnniiaueray
Communication in different public situations in daily lives, election speech, job interview,

role play and presentation.

1.9. 242 (001242) : Ualandineen15a1unaznIsiley 3(3-0-6)
ENGL 242 : Exploring Reading and Writing Skills
Seulvfidositunoy  : ATMUY e-Pro aaus Bl JulUvSenuanufiutauvaInIaiIn

finnnsenilaeiiuniseruesdldinsagia wanudlamdny Wauneeniseruiioniny
drlaunanunanaUsuinmiaddvmssarlileiddvins adreivenisdeu Tnnszurunisnisdeude
wii ieuaninnuAniularaidnogalimgrauazdaiou nasnaunisldhensalnwisanguedis
ALY

Practice reading skills with an emphasis on critical reading, focusing on enhancing vocabulary
comprehension. Develop reading skills to comprehend various types of texts, including both
academic and non-academic articles; build writing skills to produce coherent paragraphs, and
practice the process of writing to express opinions and feelings clearly and logically as well as using

English grammar correctly.

.9. 243 (001243) : Nugnunadsudssanuesnedivssausam 3(3-0-6)
ENGL 243 : Basics of Effective Essay Writing

Seulvfidositunoy  : 001242 v3e 001311



93

Unfnwseuiuagiinduinuglunisennsieesdusenaum 9 Tuanuleu Tegwiuninislddeya
nunsudEunNBsngenilieg gy aumnauna wasiduszuy
A practice in reading and note-taking and in writing essays of five paragraphs. Emphasis is on

using information from reading passages to write clear, logical and well-organized five-paragraph

essays.

1.9. 244 (001244) D NMYIDINGE TUUSTTULAZAIUAR 3(3-0-6)
ENGL 244 : English Language, Culture, and Mind

Soulvfidosiunion  : Avwul e-Pro saud B1 ulundeniuanuiiurseuvasninden

LLmﬁﬂﬁugmLﬁmﬁuwni’mmssm AAMAINANEYINBSIngy AT ealeediniussening
awdangulugiuzauvedlanduiamsssusing luuTunmednuuaz gimansfuansnafu msesuiens
WasuuaweIn wLagiausTIn ANuaInvatsresnwdinguluaniunisaliuan sanisdsnuuag
Sausssu wWemsewintennudnudmeiausssuiioradntuls

Basic concepts of multicultures, varieties of English and the interconnections between English
as a world language and multicultures in different geo-socio contexts. Explanation of change of

English language and multicultures with awareness of possible cultural conflicts.

4.9. 245 (001245) : msdﬂummé’anqﬂuﬁa 3(3-0-6)
ENGL 245 : Reading English in the Media
Soulvfidoinunoy  : AzuuY e-Pro aaus B1 Juluvsemuaufiuraurasniaivn

AR psdUsENoURaz ST linwsingy suihlugnsnszminfeunumdAnuesde
ANASENTIATIER AnuduiusseninnwSnguaardoluuiunmedanuuag Taussaudisnaiu
naenIuaIRUsEnauTeders Muiiden

Concepts, elements and genres of English media leading to an awareness of the significant
role of media and the ability to analyze media. Interconnection between the English language and

media in different socio-cultural contexts as well as elements of popular media.

€.9. 246 (001246)  : AwBNgUlUaREINNTTULTILIY 3(3-0-6)
ENGL 246 : English Language in the Hotel Industry
Seulvfidositunoy  : ATMUY e-Pro aaus B1 AulUvSenuAufiutauvRInIAIn

Mg wieldlugsianisiswsy dauuinvenisdoasiiieitesiuusunvesulssusy
English language used in the hotel business with an emphasis on communicative skills in a

hotel-related context.
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31.9. 247 (001247) : mmé’anqwém%’uqmmwnﬁumivimLﬁﬂfs 3(3-0-6)
ENGL 247 : English for Tour Guides and Travel Agents
Feulviifowiuday  : Azuul e-Pro Aaud B1 Juluvemuanuiiurauyssniaiv

Mwdanguiteldlugifianisvesiies daduinwenisdeasinertesiuusunvesumsiuinig
lugsfianisviesiien
English language used in the tourism business with an emphasis on communicative skills

concerning tourism-related context.

.9. 248 (001248) : wdengudImIuanaIunITINITUY 3(3-0-6)
ENGL 248 : English in the Airline Industry
Seulvfidowinunoy  : AzuuY e-Pro Aaus B1 Juluvsemuauiiuraurainiaivn

sUBUUNIY AAwikazn1sFeansnwdinguieItesiuusunveanmsiiuinislugsianisduns
AANULASUULATON
English language patterns and technical terms used in the airline business with an emphasis

on communicative skills concerning airline service contexts in airport ground and in-flight services.

4.9. 249 (001249) : nw'lé'\mqwl,ﬁanfmﬁuwmviaqu’?im 3(3-0-6)
ENGL 249 : English for Travelling
Seoulvfidosinunoy  : AzuuY e-Pro aaus B1 Juluvsemuaufiuraurainiainn

Wnwgmsdoasmesingulutdunmsiunimisadisn MmieAuseUsspunazuunliunsiunig
vieuiigegluaiellon Mandallemineitesiunmsiiunisieaiieluioadslnl
English communication skills in the context of travel, discussion of travel-related issues and

trends, production of travel contents in the new media.

2.am. 100 (204100)  : Bewiimelyuszhvguasida 3(3-0-6)
CS 100 : Artificial Intelligence and Digital Essentials
Roulvfidewinudoy  : Lid

AawtimesTuNsinuluinUsedriu nseterouiinesuadumesidn esrusyneuddues

o w

nseaulal N1sviusiuiuwuuesulall sendwistieiulssansualuddnaudmsuiinadelnd Ay

£
a 2

Yaeadenianaluladarsauna n133ansauna anugnugudygrussavguuuiasne iniasile

Uyausenivg

Computer in everyday life, computer network and internet, online essentials, online
collaboration, office productivity software for modern life, information technology security,
information literacy, basic knowledge of generative artificial intelligence, and artificial intelligence

tools.
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5.91. 104 (140104) . maJuwaiiios 3(3-0-6)
PG 104 : Citizenship
Soulvfidosiunoy ;148

Aunne de1y warkufnieatunisidunadies nsadeenunsenindadymseuda waly
sduviosiiu sedudsema uazseRuuuInd msdunadiestunisSoudiesmsmsmulumyiamsssuuas
ANUNAINNANYN A AL mia'%fwﬁﬁuﬂal,%ﬂmﬂLﬁamil,l,ﬁlsuﬁiymmmﬁffw,ﬁdﬁ’mﬁuafﬁ ANSLANIDDNNIY
nsidledlummmsswud 21

Meanings, definitions, and concepts involving citizenship. Creating awareness in surrounding
problems at the local level, national level, and international level. Citizenship and learning, and
existence in multicultural society and social diversity. Cultivation of positive attitude for peaceful

conflict resolution. Political expression in the 21st century.

2.2, 190 (201190)  : msAnagreiitnsI nsuAtunn waznsdesns 3(3-0-6)
MINYIAENS

SC 190 : Critical Thinking, Problem Solving and Science Communication

Roulvfidosstunon  : 'lifl

nsARegNTRNTUYIa MILAlynyaineimansuazyalulad N1sEeaTNIINeIFanILas
walulag

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

technology.

2.0, 171 (204171)  : Usyauruszhugvinunanswanisn 3(3-0-6)
cs 17 : Artificial Intelligence Among Us

Roulvfidosiudoy ¢ Lid

o w

ﬂz:y,fymizawiﬁmé’u lassasimsvhauvelyavseivg  Jyanusshvgludiindssdniu
Jyauseavgludiudanser  Jyaivsshvgludiowanses  Jyaivsshvglunistuiisesianiivie
Jyauseavglunweans  JyanusshvglunstusasBamsviinu Jyanusshvgluusniseu
msunnd Jeyardszvglunsinens wwildu wansenu wasUssiiunneasusssuvestyauszivg

Introduction to artificial intelligence, working framework of artificial intelligence, artificial
intelligence in daily life, artificial intelligence in smart home, artificial intelligence in smart city,
artificial intelligence in entertainment and multimedia, artificial intelligence in linguistics, artificial

intelligence in finance and working life, artificial intelligence in medical service, artificial intelligence

in agriculture, trends, influence, and ethical issues of artificial intelligence.
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Us.U%. 181 (701181) : msUnyBlasdudmsugusznaunis 3(3-0-6)
ACC 181 : Basic Accounting for Entrepreneurs
Rovulafidossiudon  : Wid

o

wannsuarANuiNItUAgiunsURd Anumne anudidny Tnguszas anuduiussening
UnyAinisdu Jay@usms Augsia nguaneiiiigatesiunisdavidad unsgiusisnunmenisiuveineuas

NFBULWIAREIMIUTIBNUNINITRN Wiz 30ayeaRn1sUay® w.a. 2543 wag w.a. 2547 SULUUTIAL (UAAa

55511 TAYAAA) A5581U5TNRUTENOUIMTNT YT n1sUddmsuianisliuinig wasuleunedydn
Tey

o w [ o

a1ty NsInUTELANII8A1T Wleuedyd nsdyddmsufanistievisdun wazulsuieUyTndhey To

51967 wleueUnd wwn15Rudmniugsia n15ieseieun1siu MsuseyndldveyaniansUydinenis
Andula AUNULATNITAILINAUYY ANFRTUSsENIs UL UTunu mls mslddeyaduvuiionis

aula

EE

Accounting principles and general knowledge about accounting. Definition, importance and
objective of accounting. The relationship of financial accounting, managerial accounting, and
business. Accounting law. Thai financial Reporting Standards (TFRS) and financial reporting framework.
Accounting act 2000 and 2004. Business types (natural person, juristic person). Code of ethics.
Accounting process and accounting policy for service business. Classification of accounting
transactions. Accounting process and accounting policy for merchandising business. Subsidiary
account. Financial statements for business. Financial statements analysis. Applying accounting
information for decision making. Cost concepts and calculation. The relationship of cost, volume,

and profit. Using cost information for decision making.

US.U%. 185 (701185) : wmallAN153NN1sA1EE1941e 3(3-0-6)
ACC 185 : Simple Tax Management Technique
Soulviidossiunoy ;14

TassadamsdnfiunSvestsemalng mihenuidaiiun® wazdiiniidon® msdafun®
yesmiisnunsUnasessERuTiosiulazsinn s Efifuuazdalgnaine ndninusiuaznnsdanisand
usandosiu mBduldyarassumanduldanmstiasnu Suldanindn Guldanmsamu Guldan
nslvuing uazRulddug msdansmstuldyanasssunlfidsadedisszvdn nmsinm® a fisne
AIUVANNAINTBINTUATINING ANUUANANTENININ T BRUlAYARasITu kAN BRulaTdAY AR
LLazLLu%Vl’Nﬂ']iWQﬁ]’]iiuWEULLUUﬂ']iﬁJW;FQﬁﬁ]ﬂ’li nsdaAuadyad i uA eadvansuazviiiives
fusznounsaanzideu wazuuimisnsinnsannsaamsdoundyaniia nifivesiuszneunison
nzifoufriuluiiuam® msdmhsosnu uasnmsdiszriensvedunSyaiiin mEduq Mifeadeaiu
NMSHAR NIFIANT ATIAUTNT LAZNITIAUIBNSNIAUA

Tax collection structure of Thailand, tax agency and taxable person. Tax collection by local

government and Land and Building Tax management. Rules and management of inheritance Tax.
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Personal Income Tax from income from employment, professions, investment, services and others.
Personal Income Tax management for saving tax. Withholding Income Tax according to the rules of
the Revenue Department. Difference between Personal Income Tax and Corporate Income Tax, and
guidelines for considering the forms of business establishment. Value Added Tax collection, rights
and duties of registered entrepreneurs, and guidelines for considering Value Added Tax registration.
Duties of registered entrepreneurs for tax invoices, Value Added Tax reporting, Value Added Tax

payments or refunds. Other taxes related to the production, procurement, services, and disposal of

assets.

Us.n4. 101 (702101)  : n15RuluFInUszandTu 3(3-0-6)
FINA 101 : Finance for Daily Life

Seulvfidosiunoy  : dwmdutndnwivenivennisRunaznissunais

anufidesduresnisuimsnsdulufinusesitu nsedreguestunsnmanmsiu madisagunin
NIN3RU NMINWHUNNSEL MIUsmsneld seshe wavanseviau vimsvesan1tunisdy mseeu
R sk mim\umumaﬁmﬁ’m%@L,ngiiﬂ%ad%%m MsUseAuAUEEY NM3MEUNS warnns
wiueamiesnilerugy

Basic knowledge of financial management for daily life. Wealth creation. Financial health
evaluation. Financial planning. Income, expenses and debt management. Financial institution
services. Savings. Letting the money work for you. Financial planning for life events. Risk insurance.

Tax planning. Preparing for happiness.

Us.N4. 102 (702102)  : msasnuluwainlannisivu 3(3-0-6)
FINA 102 : Investment in a Dynamic Financial World
Woulviidastunon  : dwdulnAnwiusniIvenn1sRuLazn1SsUIATS

(% o

ANUVINELATANLAIAYTBINITAIU AMNTINAAIANTRUKAENTAIULUMANTINE 330131 YU

q

a1 aa

wazunUImMTRsuTdnedIn axlsfeviuduazsesievlstazamuluvug amulaeriuiondn: neausiy

1 a

wAEN15aUIUNBIUTINEAN 9 ﬂwsLﬂﬁauLLUaaé’mmsﬁuqqﬂ Avie (miﬁugﬂLLUUﬁSaizmﬂéf’mma)Iaﬂ
nmsduiiasuluiemaluladudenivy Fululanveseuran: JuAdva madulugeadeiivaguld

The meaning and significance of investment. Overview of financial markets and security
investment. Understanding the terms “stock” and the roles to human life. What are bonds securities
and what should you know before investing in them. Investment through professionals: mutual funds
and mutual funds investments. Financial transformation towards “DeFi” (Decentralize Finance). A

changing world with the blockchain technology. Money in the future: digital money. Finance changes

in the changing times.
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Us.n3. 100 (703100) : Wugiumsadgsiaansndnuaznisiludusznaunis 3(3-0-6)
MGMT 100 : Startup and Entrepreneurship Fundamentals
Roulviidossunoy  : 'laidl

wwIRnvaIgIRvansndnuarnsudusenaunts NsWAILIUNUGSAEAISNEW NTEUIUNITAMT

PONLUUENTHAUINIANTTY NagNSNIsUINERTeoNdnaIndmMSUTsAvanIsNen nagnsn1snalnuas
N130aIARIYA LWIAANITUINITIANITNISAULAVEITINENTITNEN N15UIMITgINATOUATY N1TATe
JausssuesAnsdmiugsioaningn mslideyatyTiflenstuindeussisamindm uuaamiannsiu
d1M5UN135INAENSNEN LEUNNINITILANNUTDITINAASVEN

Introduction to startup business and entrepreneurship. Business plan development for
startup business. Design thinking for innovation development. Product launch strategy for startup
business. Marketing strategy and digital marketing. Management concepts for startup business. Family
business management. Building the right culture for startup business. Accounting data for startup

business. Financial concepts for startup business. Fundraising journey for startup business.

Us.na. 103 (703103) : msdudusznaunsuasssnaiiasdiu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Roulefidesinudoy ¢ Lid

unumnaduguszneunistunsiaunasvgiavesUsana lonalunisusgnaugsio audnuee
wazusepdlalunisdudusznouns anmwindeu Ussinn JUsuukazuNugsia wannsdnns n1sdnnis
AUNIAAIA NISHER N15RY T ME nYrunegsia §3Avseninlsema uLavasesssudmiugusezneunis

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.

fifl. 100 (751100) : ATegAEnsluTInU ey 3(3-0-6)
ECON 100 : Economics for Everyday Life
Roulvfidewinudoy  : Lid

wnAnaAsygaand i lUldludindsediu fiderdosiuniman nsuilam sann 5ol
Us919R N1IARIEISITME NTRULAEAII5UIANT AMERUWBLas RURA N1991991U Lﬂi‘tﬂgﬁﬁ]miﬁmaz
MIRUTEMINUTEIA miﬂ’wmLﬂiﬁgﬁﬂLLazﬁﬂLLamﬁau

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.
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ua.a. 107 (888107)  : nsi3udugsiauuRdnaunanwasy 3(3-0-6)
DIN 107 : Business Startup on Digital Platform
Roulafidossiudoy  : Wid

%

nsilaANUAReEIAIVLATTIALNaneTY useslavednanigsiauuATvaunaniesy 7 naila

Y 9

Y Y

dmfunisesnuuunsBusugsisuuidvaunanwody mafunumundululimegsiavuiinaunaniedy
wnAnvemthfifunsufiRausssien uunAnesdusznou sauadlunisihau maFudugsiauudia
unanasy

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.

1.2 wundvmanie (Field of Specialization)

1.21  ngudvuny

1.97. 101 (202101)  : ¥ Anenivugiu 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Roulvfidowinudoy  : Lid

unih szdeudsmsmieinemand dnvazianizeedddidin n1sdnssuuddidie asaives
A9ii%3n lwaduaziuunUeAT Wugmansuazenugmans nalnuediimunnis anuvainuanvesasdivin
Tassadsuazvihiivesity Tassadrauaeviniivesdnd wasdnainetuasngngsy

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

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

behavior.
2.97. 102 (202102) %ﬁmmﬁugm 2 3(3-0-6)
BIOL 102 : Basic Biology 2

wouluiidawituriou : 202101 uag 202103
v o a aaa a a - o ¢ o = a a
N133ATUUNAWITIN A35INeIV0INY: NMTTUATIEILAT NTELEET NSIaTyaziAuln sosluu
waEN1SAUITLG seuvilAlazn1sausNY a39IMevesdnd: ssuuterenms ssuutuang seuumele seuu
yudeulaiin svuugiiduiu ssuudsvamuazeioizsududa seuusieulivie ssuvduiug wasn1siady
YB3dn I
Classification of living organisms, plant physiology: photosynthesis, transportation, growth

and development, hormones and reproduction, ecosystem and conservation, animal physiology:
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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{UAN5EIINeN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Reulvildesdunoy : amadsudsunioudu 202101
ndosganssmi lassafuagminfivenwad nsmelaszduivad n1sulaead Wugeans
Wannmsuageuvannanevesddtin iledeiiy eidednd NYRNTIU hazrtlrine1Useyns.
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{UAN15TIINEN 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2
Reulviideswitutou : amzdsuSsuniouiu 202102

unt sruuinauagnisewinyg mednduundsdidin : gaunid fvuazdnd meineaFouidieuly

dn Msuandeuing ssuunyuieuladiniarnsiuaie ssuulssamiaredeneiuanuidn sesluudnl

o
a v v

N1sAURUSHaTNITRTYTUAUVRIRIBaUdRT N1sduATIEYkas NMsadedludiy n1saruAunISaUleluey
wagMsAUuguaENSYEg UG Y

Introduction, ecosystem and conservation, classification of microorganisms, plants and
animals, animal comparative anatomy, gas exchange, circulatory system and excretion, nervous

system and sense organs, animal hormones, animal reproduction and early embryonic development,

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

2.A. 103 (203103)  : adintalU 1 3(3-0-6)
CHEM 103 : General Chemistry 1
Seulvfidosiunoy ;14

v ¢ 123 <

USinaududius wila vasvaiuazveuds iaimeslulawnind nfuadl aunawni lassassesnoy
WAZM13E79) kaziusuLAll
Stoichiometry, gases, liquids and solids, chemical thermodynamics, electrochemistry,

chemical equilibrium, atomic structures and periodic table and chemical bonding

2.0, 104 (203104)  : Lafivialy 2 3(3-0-6)
CHEM 104 : General Chemistry 2

Seulvfidosinunoy  : 203103
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d19azany ﬂim—LuaLLazau@alaaaﬁﬂ amQalaaaul,%ﬁauLLazmaqmm'ﬁazmEJ arsusznaulAvein
Wi wildedss saumansindl wazialidunsd
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)  : UjURAMsadivialy 1 1(0-3-0)
CHEM 107 : General Chemistry Laboratory 1
Soulefigosinunoy  : amsdeuSsundousu 203103

wadare TuesufuRnisiedl UfAsevemeunsuaransusznauvemeas nsmAIAsiives
uia Tassadandn mamanudulenazanufeunasnisislovesi arusouvesujiseneadiannin
ddnlnslada Ujisedundunazaunaedl laveandwduveanunien

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

2.A%. 108 (203108)  : UfUAMsasivialy 2 1(0-3-0)
CHEM 108 : General Chemistry Laboratory 2
Seulvfidoswitunoy  : 203107 wazamzileuSeundouiu 203104

a

nsmulaluanalagaidenisanasvegaonuds aunansa-wa asazaredvesuasufiizen
lalasdda nyvimsininsadmivansazaiensn-lua Haves@uuiinon1sazaIgvenio NaRMN1TAzaANY
a1susznaulaoeshdy dnsnsinuiseall wiidunsd nsinszidmuninvedlossuuin nqu | i
Il wag IV N13ansemdanunmeeslessuuinuazlessuaulundelinsiusila uasnisvnaodiiey

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, lll, and IV, qualitative analysis of cation

and anion in unknown salt and special experiment

2.3, 226 (203226)  : wwdIeREnddmsUNnAnwIvenaIvIIv AL 3(3-0-6)
CHEM 226 : Physical Chemistry for Non-Chemistry Students
Boulufidasinuioy  : 203104 %30 203111 %S0 203151

gauvnamaniilunll aunaignia aunarmansidunil audAnianigninvesaisazargluiana

wnana mathlniwesdidninslad aunansa-wauazlesou waziadluih
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Chemical thermodynamics, phase equilibria, chemical kinetics, physical properties of
macromolecular solution, electrolytic conductivity, acid-base and ionic equilibria and

electrochemistry.

2.A4. 229 (203229)  : UjUANseiNENa 1(0-3-0)
CHEM 229 : Physical Chemistry Laboratory
Seulvfidosinunoy  : 203108 %S0 203115 wse 203157; wazameideuSaundouiu 203226

aAaa v

LWﬂﬁﬂﬁui’]um’NLﬂuWﬁﬂa ; mamma‘ﬁmaqa (nsn1sinnaunie, mﬁﬂf\;ﬂlﬁaﬂl,lfﬁdﬁa@m) N9
mAAsisnTuarsufuresfiten mitadnaummudmesisudvesdesu (Bn1sedouiivesteuiun) s
Faarn st n1sAnwwauisignIaseninweuds - 10487 LasYal - VBdMaD TLOY wazNIS
Tnnsalagnsinddndludin nsmaAnasiaunaanidnisnszans msmarasiiaunavesnsasugy
5EINAlaUBURa N15IRAIAIINFEUTEINTEUAIY (UaNUAIae3lines)

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

tautomerism, heat of combustion determination (Bomb calorimeter).

2.A4. 235 (203235)  : ARATIZA 3(3-0-6)
CHEM 235 : Analytical Chemistry
Seulvfidosinunoy  : 203111 vide amuideuSsundausu 203104

M3TUnUTZANITInTsimaaiivaznsiunaniiews suaisavane adfluadiinszi nns
AszilagUsinns msleseilaetmin mdwsziddiin wazmedanisuenasidedu

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)  : UfuURn1sATAATIER 1(0-3-0)
CHEM 288 : Analytical Chemistry Laboratory
Seulviidosiunoy  : awzidouSsundoudiu 203235

Anulaenneluelusinig nsldnsasuninazinioalioTanisTunadmssiag1amunzay
NMSLATENAITAZAIBUIZLANAN & BAZNITAIUIANAILTLTY AsmUSalnRenluatsusiunLazlgLRw
Asusiupluaaulaensinmsn nmsmusnaegidesluiiegidaenisinnge nsmusunudalsdly

wegelaenistningn nsmdnaundn () ludregelaenisinngs mamusunaseadenluuaes
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arsUszneveanyan N1smsansa-lwalaedslmnudlowns nslnmsnnsn-wwalaeisaoudnlniumi
nstnsawuulelolawsinlngiBnasuwss Insesimeauszneureseuivindegtlaedslasunlninsi
HAUN9

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.AN. 102 (204102)  : MswATdeyadanies : MId1TIvduImALn 3(2-2-5)
uaznsUsTENA

CS 102 : Intelligent Data Analysis : Survey of Techniques and Applications

Roulefidosinudoy  : Lid

unidn1sinsgideyadaaies: :nn15dudnisuns nsieseiuasnsinliiunmdeyawuy
A3 NTAITIALAZAITILATIZRUDAIN msﬂizmaNaﬂizLLa%’ayjaﬁm%@miﬂszqﬂ(ﬂdaﬁ A1373I93V
waz3dnm nsdaesisanudusivaliounaranuduaiuasy nsseuduuulilguidugiuluau
Uszgndsunsiinsiendeyadiniey

Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and
visualization, text exploration and analysis, data stream processing for IoT applications, image
detection and recognition, simulation with virtual reality and augmented reality, and problem-based

learning in intelligent data analysis applications.

2.A00. 115 (206115) @ uARAREAIMSUIMEIAAASSTINYIA 1 3(3-0-6)
MATH 115 : Calculus for Natural Sciences 1
Seulvfidosiunoy ;14

adlnmansyagiudmivinemanssssund alauaznnedeidewesileddu sywusvesileddum
wlsifien  nsUssgndveseyiusdmSuIeImanssssund  USiusuasnisussenddmsuinenmans
FITUUR

Elementary mathematics for natural sciences, limit and continuity of functions, derivative
of single variable functions, applications of derivatives for natural sciences, integration and its

applications for natural sciences
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Aua. 117 (207117)  : URURnsWENd 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Roulvfidosdunou - lid

=

nsrUInIUGURn1TNeIRuNsIEIs N sMeInemansluidndiugiu SaUsenaunie Nsmaaes
f99 Mwnunamans aauvinamans adu i answindn eueans wasidndeald
Laboratory course dealing with scientific methods in basic physics consisting of various

experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.

2.4, 187 (207187)  : WaAnd 1 3(3-0-6)
PHYS 187 : Physics 1

Seulvfidosiunoy ;148

MELAZNITIA NaAENs N15dU AAY wavldes vadlva gauvmarans L awuluily anie
wiwidnuazawnulngan vimuenans wazilandaalnd
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

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

2.80. 241 (208241)  : d@dmansuTILAN 3(3-0-6)
STAT 241 : Statistics for Biochemistry
Seulvfidosiunoy ;148

WWIAAWERR FBn1stauedeyauarn1saTU NSUTEINUALAENISAROUANLFATIY N1TIATIEN
%’ayjalﬁdﬁuam mﬁmswﬁ%ga@amju UHULUUNITYAADILaZN1TIATIZRAMNLUTUTIU andunusuay
N1TATIZNNITANOBLLTIAY N1FIATIZANAINITNAADULAZVUINAIDETY

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.

1.3 ngudvien

1.3.1 3w uenvefu

2.9M. 301 (201301) : ﬂ?quﬂaaﬂﬁﬁlLLazﬂ')'lﬁJﬁ]ll‘UﬂQVI'N%'Jﬂ']W 2(2-0-4)

SC 301 : Biosafety and Biosecurity

Roulefidosinudow @ 215200 wSe 215201 W3a 215205 Wia 215207
nguansuazngssiiouiiiAsadesiuanuuasndouazanuiunmiadanin ndnniseuaii

UaondglazauduaInIadInIm n153aN15ANE8N98InIw nsUURLINeAuUaanfan19TInIN
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gunsaluntiosdruyana gunsalliiennuuaense nsvhaneitelsn %%Uﬁﬁmum'ﬁU'i'ﬁﬁ!LLa%mislluﬂ'\iL%E]Iiﬂ
warfiwandnd nsdansvezinde madanisanstanndalua

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.A4. 205 (203205)  : wwddunsgausulnfnwdaadl 3(3-0-6)
CHEM 205 : Organic Chemistry for Biochemistry Students
Seulvfidosinunoy  : 203104 39 203113

lAssasauasiuseatasdunsd woanukasltlaawoaiau aweslawmi Ujiserveiwoadaglan
weafu lwudukazanulunelsuufin woanesed woafladuasAlau nsaasuandanuaseuiusuaznism
1R85 199098 TBUNTE

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.A4. 243 (203243)  : UjUANseTBUNIIdmSuinAnendad 1(0-3-0)
CHEM 243 : Organic Chemistry Laboratory for Biochemistry Students
Soulafigewiudoy  : awsdeudsundauiu 203205

nsmyaienuazgavasuval nsmnadnlvl n1sadadefiazats nisndudaeloth mauen
wagdnseasnadlaematalasunlnnsil Uiisevesnsansuenddnuazeyius Uiseneandintures
woaneged auvAvetansusenaudunsd anmsalnUlunajin uavaounesiwesuavamaslowndl

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

2.a%. 331 (203331)  : mMslANgImMLAiisleniasie 3(3-0-6)
CHEM 331 : Instrumental Methods of Chemical Analysis
Soulufidosinuniou  : 203235 wia 203236

uniIsneanlnsiues ssAuseneuvenseslienaninsiuns g3ddaaiuninslnlawnd
alwaudanlnsiuns durstsaaidnlnsiuni ezssuiinaidninsalnd sznoudnuauvesndu
awnlnsiues (elelea) evpeuindladuaiunlnsiun’ dudniividdAmianarananlngiuns Mwsiuves

wannsmalasinlnns il uwialasuilnnsil uaglasinlnnsilveuvaaussouges
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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.A1. 337(203337)  : UfiAnsnsiieneimaniidasieiasile 1(0-3-0)
CHEM 337 : Instrumental Methods of Chemical Analysis Laboratory
Roulefidewinudoy  : amadswSsundouiu 203331

gunsaluazimadad ldlaesiluluiesufuanisaidinszvinardeufvaaudasndsly
WoaUfuiin1s nsleseiidlsinaleswmaliadaniililama/Addaauningdalawns nsiasemas
Usunalagmadadlatuaunlnsiuni msleszidenunmlagimaiiayiSensiudnesudursisaauning
a3 MsRnwdadomaeissilonazmaaiififinasensiiaszsivinasglasmadamauezaeninuey
w3 UTUAWUNINIWUAT N15MSENftag1kaEN1sIATIERUSIIus 9 laamaTiaalas ANl NLOUYDTY
Fuanlnsuwns nsfnwtadeiifinadeuszansamuesreduiluufalasanlnnsi nslnsegsivevan
aslaginalauialasnlnns il wasmslesenidalsinalaemealindaialasnlnnslaussousgs

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

2.9%. 303 (211303)  : N9V AN 3(1-6-2)
BCT 303 . Biochemical Methods
Seulvfidosinunoy  : 211312 waz 211318; uazamzideuSsundouiu 203331 waz 203337

nMsiAsIEesAlsEneuMLAiivesingiu MsUsuanmuwaznistesaaigvesingav 1ansdadl
dmiuniswenuaziiasgdiasdiluanauasnsUssiuaun M Ingau I5n1aTatinisaia nasiiuUTiu

o o £ o aa - £ wa v o
waENIIYUIANSNIATIAGEN N1sUTIETeRNgMENITIN Nl uNsLasnadeuaNTRYDa1IAIETEN
= Na av ¥ o ~ A 1% a wa v v A a 1Y
Fupdl AnsUnsuaztennuaunsgIune e wasufuRnisluidennygives

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,
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quantification and determination of properties of bioactive compounds from plants by biochemical

methods, patent and related standard requirements, and laboratory practice in related topics.

2.99. 311 (211311)  : YAl 1 3(3-0-6)
BCT 311 : Biochemistry 1
Seulvfidosinunou  : 203113 %S0 203104 wse 203206

o o v o a o = a A A = N a = s
undieadudiedl Yuweslussuuiinin watlanavindesdiolunsted dindlelnauaznin
a aa a = L4 L3 aa =
Trddn nsnezilunazlusiu wuleliazlaeuled mslulawmsatazlnauau 8ia LagluuuTEUNISTIA W
WAZNITVUE
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.

2.39. 312 (211312)  : YAl 2 3(3-0-6)
BCT 312 : Biochemistry 2
Seulvfidosituioy  : 211311

UNUIY8 U UDATULALIING1UAERS lUnUedTuvesasiulawmsa Tuadiveddnsuinis
WUNUBATUVRIFTA WNUBATUVeUTAY LWLNUDRTNYRINIATIAREN NTATUANILVIVEATY
Introduction of metabolism and bioenergetics, carbohydrate metabolism, biochemistry of

nutrition, lipid metabolism, protein metabolism, nucleic acid metabolism, metabolic regulation.

2.9, 317 (211317)  : YjUAMsTuedl 1 1(0-3-0)
BCT 317 : Biochemistry Laboratory 1
Soulafigawiudoy  : amsfououndousu 211311

a1sazaneUnwes nsatimasn nsmezilukazlusiu wulel Aslulawsawazafna

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

2.9%. 318 (211318)  : U{UANSTIAL 2 1(0-3-0)
BCT 318 : Biochemistry Laboratory 2
Seulvfidositunoy  : 211317 wazameideuSoundouiu 211312

Fndsuransvaaead N1shenwazn1susuialnalaauludu dunesva wallawsdu n1s
wennsaezilulaslasuinnsfuaniuasulessu wazdaninslnsda
Bioenergetics of cells, isolation and quantification of liver glycogen, invertase, gel filtration,

separation of amino acids by ion exchange chromatography and electrophoresis.
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2.9%. 343 (211343) @ aUnsaldniunszutunInauasnaINIIHAANIST AT 4(3-3-6)
BCT 343 : Instruments for Upstream and Downstream Processing in
Biochemical Production
Rouloiidosiutey  : dnfnwndvnentduli 3 vienuanaiureuvasniaien
untiAgaiunsviindosdu nsudinlusgauviesdJuinisuaznisuiinluseduanavnssy gunsal

a

dmsumamsdsneadadunidluseiuiosljifing esfusenevtesimindmiumizdsasadaunis
dandinuazvlinvesdamdn gunsaldmiuiaunindueilusyauiesURAnns gunsaldmSudauninduily
syUgRANMNTIL SEUUMUANNTEUILNT Msthdaveads uasUfdRnsluideiiiedos

Introduction to fundamental fermentation, laboratory and industrial fermentation,
equipment for laboratory microbial cell cultivation, components of the fermenters for microbial cell
cultivation, fermenters and types of the fermenters, instruments for laboratory product recovery,
instruments for industrial product recovery, process control system, waste treatment and laboratory

practices in related topics

2.9, 397 (211397) @ NNSIVLUATNAILININT AL 3(3-0-6)
BCT 397 : Research and Development in Biochemistry

1 a

= Sy ' ) Y oy <
Naul“UVIGIENNTUﬂEJu T UNANHITUUN 3 LLAZAIUANULKRUTDUVIINIAIVN
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AudAYYINTIsaLarWaumsdaadl a3soussindnide nyssdeutazinnsgiud
Rendosiunside nagnslunsidoudelauslaseinisids nssuumsuaysufeouisite nuidedeszgnd
WA NITNAUNANTUNNITUAT N1TELESNLAZAMUILLIAATLKN N150DNLUULUIAAKERSUT NTZUIUNTT
A5 ULUUKAZNIITWAILIRAAS 9 N15UTNITIATINITAINTUNITITURASTAIL LaZNI1TUIIITTNNIT
n3ne1ns nsukdndaeillduselond waznsassgsiadosen

Importance of research and development in biochemistry, research code of conduct,
regulations and standards pertaining to research, strategies in writing a research proposal, procedures
and research methodologies, applied research and development of biochemical products, fostering
and developing new ideas, 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

.97, 399 (211399) @ msHnalulseugnamnysy 1(0-6-0)
BCT 399 : Industrial Training
Beulvfidoswinunoy  : dnAnududf 4 vse auANUTiuYaUTeINIASY

nstnaululssnugnannssuluseninelaniaseugeioulitdesndt 8 dUav Fednuazaiuny

lnganznIsUMIUIMImMaNgasTualivazduaiiuinnssy Tunsailianunsadnnsinnulild envvindym
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fiavunu dnAnwdosiiauonanisinnuuazdsssauatvanysal nsliadududuiiuinels
(Satisfactory : §) wiseluidufiumela (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.

.99, 414 (211414)  : walulagdunazlushu 3(3-0-6)
BCT 414 : Gene and Protein Technology
Roulviidessituriou  : 211311 uag 211317; w3o 211315 uag 211319
amsmnsaianddnuazlusiu Sudnduaznsuaniesnvesdu sugimnssy lassairauazviing
e4lUsAu nN1siaedlassainsedlusfumenauiimes nsfnwlusiumewuimslisilodinduazinaila
NMeoTIINYT Iminssulusiuuaznitlfne maluwladnisudalusiudamaiyg nsuszgnduazuuliy
YBIUTIAINTTURALIAINTTULUTAU
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)  : walulaganslulamsauazane 3(3-0-6)
BCT 415 : Carbohydrate and Lipid Technology

Roulviidfoskimuniou  : 211311 uag 211317; %30 211315 uar 211319
Fuadlvaspsiulamsanazdin nsuentaznisanaaslulawmsauazafn A0 Tziasiulawmse
wazdfin nszviunsanaisiulawmsauasdia n1suszgndvanisiulawmsaiasanauuiliuvennalulad
Aslulansnnazdiin
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)  : mswAsugumaTanmilnegauniduazioules 4(3-3-6)
BCT 447 : Microbial and Enzymatic Biotransformation
Roulvfidosiutioy  : 211312 uas 211318
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asvueaiilugpamnssulaenisvdnuuulieendiau Fualiuasnszuiunsudnansduadlugnavnssulag
nsninuuuldeandiou nsafpuaziudgvdieulsd manTaguieuleiuazivad Tetiduuazauuasade
yesmsldieulnl mavszgndmsdsugumstinnlaeioulss uunldwesniswdsusunesdinm uay
UjtRnsluhderiietos

Evolution of fermentation and biotransformation, cell growth measurement and enzyme
activity assay, enzyme kinetics, microorganisms and type of fermentation, fermentation kinetics,
biochemistry and industrial manufacturing of biochemical compounds by aerobic fermentation,
biochemistry and industrial manufacturing of biochemical compounds by anaerobic fermentation,
extraction and purification of enzymes, immobilization of enzymes and cells, regulation and safety
in enzyme usage, applications of enzymatic biotransformation, trends of biotransformation,

laboratory practice in related topics

2.9%. 451 (211451)  : mauftaymiidudeunisingrrmansdanin 1(1-0-2)
BCT 451 : Complex Problem Solving in Bioscience
Roulvfidostunioy @ 211312 wde 211315

Uwﬁngﬂiymﬁs?j’u%’aumﬁwmmam‘%amw nsihanuilanudugeunaznisinsautym ns
AnLgaasvassAkazaud A lunssuumMsuAdym NsARTInINYLazN1TIMNUNaYNS luINeA1ans
Fanm msvhunuimanuuazasaisisiidordmsumumandle nsuszg ndldismeineemansuazna
gysuvuysannsasdy MsUsdunumandlusing o waznisdadule msisudgUamiluinermans
Fanm nMaudeiuuAtynimaineamansdinin nsaldnwinig o dmsulynmaineimansdaninly
Uagdu

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.

2.99. 452 (211452)  : YIUIANTTULASIEINN 3(3-0-6)
BCT 452 : Bioinnovation and Enterprises
Boulafidosinunioy  : 211312 e 211315

unhduinnssud@iiaiivazyaauandauinnssy uinnssuaululaugesuay Jandanim
WINNITUA UL ALLLAETININLAZNITLNNEG NERUTINNRATUINNTTUAMSUAWINGDU N1SHRIL
wwIAnlninamalulagyanin wuuiiasanagnsang o lunisasdamtananalulagdinim niwdduns

Yoy azngseifouiinettaatuuinnssudaneImansydinImn weunIsimuINaadueikasn1sasegsia
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NNFASILUTUATDIAULAZAITAAIN AITUIMITUTENBUNITIAINAR LLazmwmﬂu@’ﬁﬂumiamﬂmﬂLLaz
SR

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, product

development plan and business building, personal branding and marketing, entrepreneurial

management and leadership in new ventures and start-up business

2.9%. 497 (211497)  : @unnvfnwIMIsTAlLazdaliuinnssy 6 WUBNA
BCT 497 : Cooperative Education in Biochemistry and Biochemical

Innovation
Joulafidewiney  : UnAnwdudf 4 wazanuanuiiureuvenABY

tnfnwEnuftRnuiinedesiuieivasdueiiuinnssuluaniudseneunmaidussesing 1 n1a
ns@nw ez fiRnuldtosndt 36 Falusieduani Snsviisenu nmadiaue wagn1InTIaUTziliueg
msUfuRnu dndnwuuinuaieuntnanuluaaiulszneunisnieldnisguavesiavinnuildsu
UBUMNEINAIUUIENEUNTT kazAaNIsSanasninends msliadutuduiiimele (Satisfactory :
s) wieldiduiivmela (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.

2.7, 498 (211498)  : FUNWIFWATLASTAAAUIANTTY 1(1-0-2)
BCT 498 : Seminar in Biochemistry and Biochemical Innovation
Seulvfidosiunoy  : dnAnwaudi 4

v 19
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ndnwnes nstidduiuduiiuimels (Satisfactory : ) wiohiidufiuwela (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.



112

2.99. 499 (211499)  : UgynnAunsduaiinazdaaliudinngsy 3(0-9-0)
BCT 499 : Special Problems in Biochemistry and Biochemical Innovation
Roulviidasrinuriou  : tndnwiuld 4 uas 13uaygnanenanssfaruquniside

MPITBUBZAMUINNATUTAATILAZTUATUIANTIN NITINUAUNITNAADITILAUTENIRENANYIAY
sefivsnuntymias nsiinmaiiacing q wagniswaudinvedisndulunsvhnsmeasadduad ns
aduanAdelagerdendnanudasadeluiosdfiRnsuaranuvasndemeadinin nsiusiusiudeya
mﬁmiwﬁ%’aaﬂa LagN1sklanan1snaany ﬂ’]'ﬁL“ﬁEJui’]EN’mﬁﬁUﬁmyj'ﬁiﬁé’mﬁJmu%{]}S{jiy‘W]ﬁLﬂ'lﬁ LagnIg
UausukuuInlamenssunisaaulgmney nslvdsutuduiidmels (Satisfactory : S) n3olil
Juiivmela (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.

2.9%. 205 (215205)  : QAN 3(3-0-6)

9

MICB 205 : Microbiology
Seulvfidositunoy ;202101 uay 202103; %39 202147; N30ANUAUAUYIUVBINIAIYY

umi s iiveeatinine 3n1sn1eqadiinen dunsdinsuaslenuazguaslen AnuvaInvany
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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.

2.2%. 206 (215206)  : UHUAN1IYATIINYT 1(0-3-0)
MICB 206 : Microbiology Laboratory
Roulafigawiudoy  : amsfououndousu 215205

WANANUIUNIaYITINGT N1TAIUANFAUNTE NSNBERaUNTE L1ATeasIvasiuATise N3
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wigdulaveauuaiiiie n1sviaulusdiwnludfuvesiuaiise Wela 1asa gldAuduing) 3a87inen
gaavNTTN 9aTAMeIveiiy 9037 ineeseinia taTivevesiu

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

1.4 Fventaan

A.an. 422 (064422)  : n1sAeENTINEIAERS 3(3-0-6)
EDSC 422 : Science Communication

Roulufigewsiudoy  : 064430 WismuauiuYaUYRINIATY

ANUMINE dnvaiy wazUszsianvensdeansuazdents 9 Adegludagiu mslnseiinans
Ingenansuariandous q euiulimnzautumsiemslutuSeunazaumu mewhianssulaelide
#19 9 lunsiauernasmeinemansuazaundenlutuiSounas sy

Meaning, characteristics and types of communication and media in present time. Analysis of
science and environmental news for appropriate presentation for classroom and public. Organizing

activities with media to communicate science and environmental news to classroom and public.

A.am. 423(064423)  : pidgyaesduludeinermans 3(2-3-4)
EDSC 423 . Local Wisdom Related to Science
Seulvfidositunoy  : 064430 WSomuANUTIUYEUVBINIAIY

AUV dnvaly wazUssinnveaiidygviesduiasinalulagiuiiu msiesieivannisuay
% a sl a a v  a ad v = v a
mmgmw‘mmmamwﬂugmﬁfyiymamULLaZLwﬂIuIaEJ‘Wumuiummwuamauuu N193ANANTTU
a sy ¥ a v a ad v I3
eneaninldgiidayaviosduuazmalulagnuinudugiu
Meaning, characteristics and types of local wisdom and technology. Analyzing principles and
contents of science in northern local wisdom and technology. Organizing science activities based on

northern local wisdom and technology.

2.97. 305(202305) . Y2Enm 3(2-3-4)
BIOL 305 : Biometry
Seulvfidossitunoy  : 202102 vide 202232

AU URIRUNETH LaEN1INARDUALNATINYDNUITENIWIINGT NMINAFRY Z-test t-test F-
test Cochran-test Paired-test WHUN1INARDILUUANANYIA] N15ILATIEIA19 One-way ANOVA 13
NAFBUANLANANTBIARABLUUTUANTAN iU saaesuudiluuionauysal N153LATIZ1R519

Two-way ANOVA N1588nkUUN1TNAaLTIuNANelsea aifuaunIsIunsn NSIATIERITMnnnDeLaY
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A8lUTULATUADLRADT NITIATIERADANITUUATA ADAUDUNITUUATA LAZNITIATIZATIn00ELAL
andusiusimelusunsuadfdiiagy nsdlfnwaidemdinerildadflunsiamegy nmsieseiaia
WAENISTYUTIBNWILNITIINGT N5eAUTIENEY

Fundamental statistics, test of hypothesis in biology research, Z-test, t-test, F-test, Cochran-
test, Paired-test, Completely Randomized Design (CRD), One-way ANOVA, multiple comparisons of
means, Randomized Complete Block Design (RCB), Two-way ANOVA, factorial experiments,
nonparametric statistics, regression & correlation analysis, basic computer software for statistical
analysis, data management and visualization using computer software, analysis of parametric
statistics, nonparametric statistics, regression & correlation using statistics software, case study of

biological research with statistic analysis, statistics analyzing and reports writing in biology research,

group discussion

2.A3. 352 (203352)  : AanuUasanyludesujjianisiad 2(2-0-4)

CHEM 352 : Safety in the Chemistry Laboratory

Roulefidesinudow  : 203111 uaz 203115; 38 203104 uae 203108; WIDAAUANMUTALYIUVDS
21AYT

virunRnay Tausssumuasnss ngvane 1nssu uagdediduiifadestuanuasadenie
il tenansidudoyaniuuasndes mnudssaznisuimsanudss maviliidunanuaznisviane
asnfiifusuneetsuasnds msvanidssanudeady o luesjodnisiadl uaznsmeuldgniduse
guRwnlussUURnsAl

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.A9.301 (209301) : 1AIINITUIUNTTYAEINNTIY 3(3-0-6)
IC 301 : Industrial Process Chemistry
Roulvfidewinudoy @ 203104 uas 203108 ;Wia 203113 uaz 203117

nszuunskAnluReunaslsd ke o Benszmuuarnszniy ansduarivn dduidionisudlan
woanased nInduniduaznsneiuvsd weanilay aywazaisdnylen nszuiun1slugnaImngsueImis N3
Usuanmiudeldlulssmnuuazmsthdaiide uaznszuiumsilansdanduiuanuesdidnnsetind

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
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industries, water treatment for utilizing in plants and wastewater treatment and process of precious

metals recovering from electronic wastes.

29N, 412 (211412) @ FINAWIUAEATUAZVAIN 3(3-0-6)

BCT 412 : Bioenergetics and Health

Roulefidewinudon @ 211311 uae 211317; wie 211315 was 211319; WiaauaAiuYay
UBINIAIYY

ANTWAITOIMNTHAENTEUIUN TN UeATuluyed weslulawndindluszuudinin nisldiend
luNTEUIUMINITININ FUABFUNINKATAUEAUNANIUNUNUDATUVRIA150191T Unumvesgesluuly
N13IANITNAIULAZAIINDBINGIAT WUALUUVDIDIMNT WUULNUTOIDINIT LLazmiU‘ﬁmLﬁaqmmwﬁ
A

Overview of nutrients and human metabolisms, thermodynamics in biological systems, ATP
utilization in biological processes, health balance and metabolic disorders of nutrients, role of

hormones in energy management and appetite, trends in foods, diet plans and consumption for

wellness

2.9, 421 (211421)  : walulagdnisunngass v 3(3-0-6)
BCT 421 : Modern Biomedical Technology

Seulvfidosinunoy  : 211312 waz 211318; %38 211315 waz 211319

U v o

umhgwalulag@insunndadelnl wad dr3udyyins uagszuugiauiy N15eeNKUUNISHER
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welulAaueAkOUAUDALAZNITUTLENANIINTLINEY NMSKERTATULAENENUNTINNALENIINITWINE 113
a & = as aa am = a ad v I
AnLaINTTNLATENUTINE TDLUedTUveaTTIlIaNakarANURAUNATAEITEY NMsnateiugues
gu wziSwazanuRauniniaiugnssy wuamslaguvewnaluladanisunndadalvd uideniseinu
wialulaginisuundadiolud Frasemanidmsumalulaginisunndadsln

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.
2.99. 422 (211422) : FARUINNTTUNIDIWISUASINEATNTTH 3(3-0-6)
BCT 422 : Food and Agricultural Biochemical Innovation

Seulvfidosinunoy  : 211311 waz 211317; w38 211315 wag 211319
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wmiuiaﬁ%amwﬁm%’uLﬂwmﬂ'ﬁ'ﬁuLLazqmmMﬂiiummi INEATNTIULAENISUIUNITNANDINT
flafduadivlng nsdfnwiveshiudunies nsdAnvvesnaluladirnmifiensiauinunsnssuems
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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

aam. 423 (211423)  : weluladwaseuiinmuazdunday 3(3-0-6)
BCT 423 : Bioenergy Technology and Environment
Seulvfidosinunoy  : 211311 uaz 211317 ;wise 211315 waz 211319

ulsuiguazngrnendanulazdunndon Msdnnsmenundsnuuazisnndey asugmans
gomdsnunarduindon maluladndsnudanin unumveanaluladdrnmlunszuiunisudandsn
Frnmedadady mMandanaznisdanisiiendany nsldustlevdveadeowasdunalunseuiuniswie
wdaudinm asdanisyurudiviunsnaandsnudinim nsd@nwivesaniuusnounisiussay
audsalunsTan sndukardwindey n150enwuuisiTenediunisudandsnudininuay
NANTENURDALINGDL

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 of
successful establishments in bicenergy and environment managements, research methods in

bioenergy production and environmental impacts

.99, 424 (211424)  : URTYwAL 3(3-0-6)

BCT 424 : Forensic Biochemistry

Roulafidawsiudoy  : 211311 waz 211317; Wia 211315 waz 211319; WiomUANNTIUTEUVDS
NIAIYN

UsziRanudunuazimuinisveslfdaadl miudAgyuazuinisvesiesjifinistadaad ns
ATIVABUTLAALYG NANFIUNNIEAIN VANFIUNTINN mii’mi’mLLaBﬂﬁiLﬁU%ﬂU’mﬁﬂg’m%N%’m’]W
= a s & a & aaa = a 19 a wa aaa N o v a ¢
WBNTIATIERALE UL UNUIMvesRduelunudndiell wallan1wieslUanstagiedidmsuinsey
& a s & a a ¢ & a oA aaa = e
Adue MAAwTzifdueduniesuarfiduelulnaownsaiioUssyndluauilf uall nsdfnwivesu
aad =
UAT AL

History and development of forensic biochemistry, importance and services of forensic

biochemistry laboratory, crime scene investigation, physical evidence, biological evidence, collection

and preservation of biological evidence for DNA analysis, role of DNA in forensic biochemistry,
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techniques in forensic biochemistry laboratory for DNA analysis, analysis of nuclear and mitochondrial

DNA for application in forensic biochemistry, case study of forensic biochemistry.

2.9, 445 (211445)  : uinnssudaaiivasssusasisluavisuaziaiasdians 3(3-0-6)

BCT 445 : Biochemical Innovation of Additives in Foods and Cosmetics

Roulefidewinudon @ 211311 uae 211317; wie 211315 waz 211319; WiaauaANiuYay
YBINIATYN

umhguinnssuduafivesansusausduemsuaziaiesdions asugaudanausaluemsuay
i3esdiens anslidluemsuaziaiesdions anuduiuslasiainasuiivesansusausslueimsuay
\nTesdiens MuddsuaznsaasUIuAduemsLaziaTesd1ens wunlthninnssdnadvesansuye
wAslueITaZIAS 098819 N1SVAADUNINT AT VEI0IMT ANITUNEIMS NSVAdEUNIATLATives
NARAILATEIED1 NTIzLASed1ee NIdifinwvesnzuiensuaziATasdIens

Introduction to biochemical innovations of additives in foods and cosmetics, flavor additives
in foods and cosmetics, colorants in foods and cosmetics, the structure and function relationship of
additives in foods and cosmetics, research and development in additives in foods and cosmetics,
trends in biochemical innovation in additives in foods and cosmetics, biochemical testing of foods,
food allergy, biochemical testing of cosmetic products, cosmetics allergy, case study of food and

cosmetic allergies

2.m. 453 (211453)  : sufeuitiugudmiunisuanseaniusiuluwaduuafifouas  2(1-3-2)
LHARA

BCT 453 : Basic Methodology for Protein Expression in Bacterial and Animal Cells

Roulvfidosinudow  : 211303

a

nslraunaznisuaneanvedUsiuluszuusasuaiise nsidousaduuailSefidnanada ns
anananalinuarn1siaTey walnegnlsarasiaalasivisda nisiseusludnfoueuardudvune ns
fnselouledndinig ﬂ’]iﬁauoﬂ'aﬁLﬁuLaLLasmiﬁﬂmemﬁuuﬁwmaﬁmé’hajl,snaa‘ wallAn1SARLEa DN
sareuduwriiue nswieaihnisuanteenvedlusiiunaznisnsivaeu Mskantesnvaslusivluwad
&t nmadsaeaduyud nstuiiuiumaddienisdoudnivunuug madalusiuaineaduyve n1s
TesziqunniasUsnalusiu WUsiudianiasliisda 1Ushledind nsiaszilusfiumenaiisuvasy
LagMIHENIN inAdansleszimaiinTnamsiugnssluanmass

Cloning and expression in bacterial model, cultivation of bacteria harboring plasmid,
extraction of plasmid and analysis, agarose gel electrophoresis, genomic and target gene preparation,
restriction enzyme digestion, DNA ligation and transformation of recombinant plasmid, recombinant
plasmid selection, induction of protein expression and analysis, protein expression in animal cell,

human cell cultivation, cell counting with trypan blue staining, protein extraction from human cells,
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protein quantitative and qualitative analysis, protein electrophoresis, proteomics, western blot

analysis and imaging, real time PCR and analysis and laboratory practice in related topics

2.9, 495 (211495)  : WIUaLABNEdTS IE1VIIVIVATLATAATUINNTTY 2(2-0-4)
BCT 495 : Selected Topics in Biochemistry and Biochemical Innovation
Soulofigosinunou  : 211311 w0 211315

R 9 = a N S v g  a v
Wﬁﬁﬂamuqauiﬂiu{j‘ﬂ'ﬁuumqqqnLﬂllLLa%%’JLﬂNu’JG\ﬂ'ﬁiN AFUANYINLNYIUVD

Current topics of interest in biochemistry and biochemical innovation, case studies on related

topics.

2.9%. 303 (215303)  : nSWIRUMIUsYRy Az UINNITIUNINTINN 1(1-0-2)
MICB 303 : Intellectual Property and Biological Innovations
Roulufidewiudoy  : 202101 uas 202103

ﬁw’]LLEWE‘ULLUUEUENﬂ’liF’T@JﬂiENVl%JWETﬁum’Nﬂiyiy’] audynazdannasseninssinanazly
Uszwalnediieatunsnddumatlyan sudeyadnsUnsuazinaluladdinin angunsvesuinnssunig
Fanm M3andnsingasdidin msandnsinsuianssunsdinmuazaiesssy JULUUNMIANATEII NG
matgrdug Auudanssumanelulad@anm eudyaranuvainanenisdininuasnsy sey
AUATENTLETY N13ANATEIANNINITNUUTEING Angnmmnisdininuaznisazidan1edinm

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.

2.2%. 381 (215381)  : lulaslulemuazgdunidnalsnluuyed 3(2-3-4)
MICB 381 : Microbiota and Pathogenic Microorganism in Human
Roulvfidewinudoy @ 215205 uas 215206; wia 215207 uaz 215208

a

Usgifeudunn  wazduiidaveslulaslulonluuyed  nsdaduunlulaslulen  aunalulas
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Tulealusramenyed lulaslulomuasqaunidnalsnluszuusineuyed nalnn1sinidevesdunidnelsa

!
nsllesfunishnidouasmsvinaneqdunidnelsn  lulaslulemuazmaifalsalidfnsdodoss lalaslulosn
wazmsvhauesszuugiiduiu lulaslulonuaznisvhauesaues LLazﬂﬁﬁamiﬁL?{aﬁaﬂ

History and origins of human microbiome, classification of microbiota, microbiome balance
in human, microbiota and pathogenic microorganisms in human body systems, mechanism of

microbial infections, prevention of infection and destruction of pathogenic microorganisms,
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microbiota and non-communicable diseases, microbiota and function of immune system, microbiota

and brain function and related laboratories.

2.3%. 401 (215401)  : AMNUADANBYRIDIMITAIUAUNIE 3(2-3-4)
MICB 401 : Microbial Food Safety
Reulviifessinuiey  : 215205 uaz 215206; W3 215207 uaz 215208
QAuvIfuAIaenfewns undsesauvidnelsauasdunemsuuiiouvesyduridielsaly
9113 Uadeiifertestunsadnuarnsaiasiviesgaunisluewns uwuaiFenelsafiunainoms
Wosifiadeansiiv 1hfa Weledh uazamsemnadniiiedesiumiulasaioewns ydunidassuild
Usinnuaendyoimsuargudnuay nsmuauqdunisluemns nanseliasigionmadugaiaine
wagUfRnsiALITeq
Microbes and food safety, sources of microbial pathogens and routes of microbial
contamination in food, factors relating to microbial growth and toxin production in food, foodborne
bacterial pathogens, toxigenic molds, viruses protozoa and microscopic algae related to food safety,

indicator microorganisms related to food safety and hygiene, control of microorganisms in food,

microbiological examinations of foods and related laboratory.

2.9%. 411 (215411)  : I 1vaaia 3(2-3-4)
MICB 411 : Biology of Mushrooms
Revlviifositudau  : 215205 uay 215206; w3e 215207 uag 215208

umifgaiuiineweadin fdnstinvenin lasauuardugiuine1veadin msdndmanuay
algﬂiﬁﬁ”lusuadl,ﬁﬂ ANUAIAQYDITIA A1TOIMITHATETTINGIVOUTRRA NTEUIUNTINELIR ﬂ'uqmam‘l,l,az
MsUFulsusiin wasfoRnsiiiendos

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

2.2%. 481 (215481)  : AYIMYIPATINNTIY 3(2-3-4)
MICB 481 : Industrial Microbiology
Reulvilfesinuiey  : 215205 uaz 215206; W3 215207 waz 215208

n1swen Anden Wl Usnw19aun3d n13AIUANNISASYUeIRaun3d wmalulagnisvdn
walulaBnisviiansliuians mandaemuea eulwiangdunEd onsmin Tusiueadifen wagnsuan

nsneedly MIKEANIABUNTE asUfTue wavansd nsussenaldiunidiuaiesdians angdng ns

Uszgndldiiugmanslugdunidgnamnssy nsvidaindeainlsanugeaivngsy wasujifnisiieites
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Isolation, selection, development and preservation of microbes; microbial growth control,
fermentation technology, purification technology, ethanol production, microbial enzymes,
fermented foods, single cell proteins and amino acid production, production of organic acids,
antibiotics and colors, application of microbes in cosmetics, patents, application of genetics in

industrial microbes, industrial wastewater treatment and related laboratory.

9f.9. 323 (255323) @ msUsEAuRUAINLUDIAY 3(3-0-6)
IE 323 : Introduction to Quality Assurance
Roulvfidesinudoy ¢ Lid

AUMLEVBIAUAIN NENNITHUFIUVBINTATUANAMAIN S2UUNTUTEAUAMAINLAEINGINTT
nsUseunMAInUewil SsuuANUWeiY ssuvInsgIuRunmleledle WagsruuAMNINELY NdAgy
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)  : UgNA1aAsLaznIsIANITNSNEINISITUYIALUDIAY 2(2-0-9)
SOIL 210 : Introduction to Soil Science and Natural Resources Management
Roulvfidosiutioy  : 203111 uas 203115

a a L3

wannsiiidady Wandvesdu inilvesdiu IRUNIIAU ANMUANANYTNIVBIAULALEINBIMN Y
SuNIdTaLar Ay n1sUszgndInemansvesaulun1sdnnishiu tuagninenssssunaliag
Uselonisdu ousuussdnenimmsndmmamainuasuarUsuusdnndenliady

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.

9.91.301 (601301) . grsmdufinluems 3(3-0-6)
FST 301 . Toxic Substances in Food

Seulvfidosiunoy ;14

msdnUsznnvesansiiufivluenmns asiiduivluemsmusssunfvazanunduiv fivvesen
shuvas fivvadlavgwin fiwvesingdouuoms asfivarnidon enudufiviasisnsidnansiv ans
nengSauavasiunsnangiSaluens ndnnmadeuaNILduiY mifjaqﬁ’uuazmimmumsﬁLﬂuﬂ‘w
Tuems

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
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detoxication, Carcinogens and anticarcinogens in food, Principle of toxicity test, Prevention and

control of toxic substances in food.

9.91. 361 (601361) : AdYD9IDINNS 3(3-0-6)
FST 361 : Food Chemistry
Soulafigosinunioy  : 211311 uaz 211317

AavaNURRIRUTENoUNINAll LazANAIMlATUINISTR NSNS naanauNsiUiuwlad
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duURnamnanienIw warmaaiifiatuivensiug Tuseninanssadslunsnda maiiushwsndaisnis
Uosruuazuly

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.





