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2.3 518N15NSTUIUIVN

wuUn® (Regular Plan)

1. nunIvIANEIN2Y

General Education

1.1 nguAYUTNeEN1IN1Tdea1sHaTA1e (Language Literacy)

° YA e 12 Y A '
- @RIV UNANEINUNANTTEHDU e-Pro luﬂﬂizﬂ‘u Bl #39M8UIN*

For students whose e-Pro score is below the B1 level or equivalent®

001101 wm. 101
ENGL 101
001102  wma. 102
ENGL 102
001225 wm. 225
ENGL 225

- dmsutnAneiinan1saau e-Pro Tuszaunsws B1 JulU vawisuwin*

Awanguitugiu 1

Fundamental English 1
mmé’mqwﬁugm 2

Fundamental English 2
ABINUAMITUINEIFansuazinalulad

English for Science and Technology

26

24 ienn

24 Credits

9 enA

3(3-0-6)

3(3-0-6)

3(3-0-6)

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

3¥1UsAU (Required Course)
001225 .. 225
ENGL 225

Ayaan (Elective Courses)

Trin@nwdenissunssuidviududn 6 iiein 3nnszuivwe Ul

ABINUAMITUINEIFansuazLnalulad

English for Science and Technology

A student also chooses 6 credits from the followings

001201 1.9. 201
ENGL 201
001233 U.9. 233
ENGL 233
001241 1.9. 241
ENGL 241
001242 1.9, 242
ENGL 242
001243 .. 243
ENGL 243
001244 1.9. 244
ENGL 244

AMIBUTNLATITILAE NS URE9TlUS ANSHE

Critical Reading and Effective Writing
AMwdaIngEdMIUNITERULINSEIY
English for Standardized Tests
mmﬂmmé’aﬂqmﬁamsﬁams

Oral Communication in English
Walanvinwen1seuuaznisiliou
Exploring Reading and Writing Skills
fugumadeudenmuegsiszansam
Basics of Effective Essay Writing
NYIDINGY TAUTITULALAIUAR

English Language, Culture, and Mind

3 RUWAR
3(3-0-6)

6 wi28nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



001245

001246

001247

001248

001249

4.9.
ENGL
4.9.
ENGL
4.9.
ENGL
4.9.
ENGL
4.9.

ENGL

245
245
246
246
247
247
248
248
249
249

27

nseunwsangulude 3(3-0-6)
Reading English in the Media

mMwdangulugaamnssulsusy 3(3-0-6)
English Language in the Hotel Industry
awangudmiuiagmeaduaz Uil 3(3-0-6)
English for Tour Guides and Travel Agents
mwdangudmsumslirusnisuazaniunmmeanisiy 3(3-0-6)
English for Airline Services and Operations
mudinguiitemaiunavioniien 3(3-0-6)

English for Travelling

* AU URANTAUNIATFIUN B89N ¥ANUUTENAYDINNN NS

* or an equivalent english proficiency test score as recognized by the university's official

announcement
1.2 ngudgduiinezanudilanaznisldmalulagfavia (Digital Literacy) 3 wiuenn
204100 AW 100 FesdinnlyyuseAviuasadvia 3(3.0-6)
CS 100 Artiticial Intelligence and Digital Essentials
1.3 nguidvduiineznisilunaidiadian (Global Citizen) 3 ni7enin
140104 sy 104 msidunaidies 3(3-0-6)
PG 104 Citizenship
1.4 ngudvIAuinezn1sRnaieassAnazuinnssu (Creativity and Innovation) 3 Mi7efin

TminAnwdsniseuannnszuivivwaludl

A student may choose the course from the followings

201116

201190

210100

210110

215100

271111

1.3IN.
SC

3N

SC

..
MATS
.37,
MATS
1.9%.
MICB

2.9,

REAI

116
116
190

190

100
100
110
110
100
100
111
111

Wemansuaznzlaniou 3(3-0-6)
Science and Global Warming

mMsAnegiinsa MIuidam uwaznsieaisme  3(3-0-6)
WA

Critical Thinking, Problem Solving and Science

Communication

lanveeTan 3(3-0-6)
World of Materials

FanTanminly 3(3-0-6)
General Biomaterials

aTVInenlutinuseiniu 3(3-0-6)
Microbiology in Everyday Life

VuguimiInwel 3(3-0-6)

Robotics Appreciation
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271112 aawd. 112 fugumsesuuunaddmiumidamnsasiueud  3(3-0-6)

REAI 112 Fundamentals of Rapid Prototyping for Robotics
Engineering

602100 ey, 100  msdusHlenimelulatanmosdu 3(3-0-6)
BIOT 100 Introduction to Application of Biotechnology

602101  aww. 101 wealulagFinmdulanadell 3(3-0-6)
BIOT 101 Biotechnology and Modern World

603200  amu. 200  uTTYAailuInUTEIIY 3(3-0-6)
PKT 200 Packaging in Daily Life

610111 @0, 111 Uﬁﬂgﬁmeﬁtﬁammmﬂ 3(3-0-6)
AG 111 Packaging for Marketing

610112 oon. 112 winnssundndudonis 3(3-0-6)
AG 112 Food Product Innovation

804100  @nqe. 100  msAadsesnuuuluanUnenssuwualml 3(3-0-6)
ARCI 100 Design Thinking in Emerging Architecture

900100 AW, 100  ArNTTuTINTUNVGIUTInUTE U 3(3-0-6)
BME 100 Biomedical Engineering in Daily Life

951100  @n.e. 100  FIeadulwiduwoutingy 3(3-0-6)
ANI 100 Modern Life and Animation

1.5 ngudvduiinezn1silugusenaunis (Entrepreneurial Skills) 3 wiaena

TminAnwdsniseuannnszuivivselul

A student may choose the course from the followings

128100

368100

701181

701185

702101

702102

703100

703103

9.5U¢.
PA
f.50.
ABM
UF.U%.
ACC
US.UY.
ACC
U5.N4.
FINA
U5.N4.
FINA
U5.N3.
MGMT
U5.N3.

MGMT

100
100
100
100
181
181
185
185
101
101
102
102
100
100
103
103

msu%‘msammma"ﬂﬁssmﬁmaﬁugm 3(3-0-6)
Basic Good Governance in Administration
mMsdudugsanusslulandiudeundas 3(3-0-6)
Starting an Agribusiness in a Changing World
miﬁzy%ﬁmﬁuém%“wgﬂisnaums 3(3-0-6)
Basic Accounting for Entrepreneurs

WATANITINNITAEDENEE 3(3-0-6)
Simple Tax Management Technique

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

nsasulunainlannisiu 3(3-0-6)
Investment in a Dynamic Financial World
ﬁugmmia%ﬁqqiﬁmmi‘wé’wLLaxmiLﬂuQ’Uixﬂaumi 3(3-0-6)
Startup and Entrepreneurship Fundamentals
madufusenounisuarganadou 3(3-0-6)

Introduction to Entrepreneurship and Business



751100 @i, 100 aswgmansludinUseiniu
ECON 100 Economics for Everyday Life
851100  au. 100 msdeasiledu
MC 100 Introduction to Communication

1.6 nguAvAwinezanudilanaznsldmalulagfava (Digital Literacy) w30
nguAviduinezmsilunadieslan (Global Citizen) %38

1a ¥

nguAYuineensUszana ldUy1Uszaug (Artificial Intelligence)

Y v =2 A a a Ia ! dy
Titn@nwidaeniseunssuinivsnain 3 ﬂ@lITU’]G]EJI‘Uu

A student may choose the course from these 3 groups

- ngudvduinezaudilavaznsldinaluladadvia (Digital Literacy)
204123 . 123 Ingannsteyaleiu

CS 123 Introduction to Data Science

- ngudvduineznsilunadiaslan (Global Citizen)

013110  wa1. 110 Fevedudiadszdniu

PSY 110 Psychology and Daily Life
140106  sn. 106  wWhwnensianniisdy

PG 106 Sustainable Development Goals
201111 229 111 landuddinendians

SC 111 The World of Science
201114 2w 114 Ineieansdandeslulandagiu

SC 114 Environmental Science in Today’s World

- nguANIAWInEensUszanalityyusehivg (Artificial Intelligence)
204171 w171 JgygUssRugiinunanananis

CS 171 Artificial Intelligence Among Us

29

3(3-0-6)

3(3-0-6)

3 enn

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



2. BUINIYRNL

Field of Specialization

2.1 3N U

Core Courses

202101

202103

203103

203104

203107

203108

204102

206115

206116

207117

207187

208262

2.2 %8N

Major:

.93,
BIOL
.93,
BIOL
q.A4.
CHEM
7.AU.
CHEM
1.AU.
CHEM
3.AU.
CHEM

AN,

CS

2.A8.
MATH
2.A8.
MATH
2.
PHYS
pRIGH
PHYS
2.40.
STAT

101
101
103
103
103
103
104
104
107
107
108
108
102

102

115
115
116
116
117
117
187
187
262
262

laidaenin

a minimum of

Tventiugiu 1

Basic Biology 1

UFURN15TIINe 1

Biology Laboratory 1

wniivialy 1

General Chemistry 1

wniivialy 2

General Chemistry 2
UftRnsiaivily 1

General Chemistry Laboratory 1
UFtRnsiaiivily 2

General Chemistry Laboratory 2

£

nslAsevideyadanioy: nsdTasumalianarnis
Uszyna

Intelligent Data Analysis: Survey of Techniques and
Applications

wARRFAdMSUINGIANERSSTIUNR 1

Calculus for Natural Sciences 1
WARASAAVSUINGIANERSEITUNIR 2

Calculus for Natural Sciences 2

UfURnswEnd 1

Physics Laboratory 1

Wand 1

Physics 1

aonilosdudmivinermansuasmelnlad

Elementary Statistics for Science and Technology

laidaenin

a minimum of

30

99 %UYNA
99 Credits

28 wi28nn
28 Credits
3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

71 Wi2enn

71 Credits

Tusnuutegnates 36 MeAn sdaudunszuludvsesiu 300 - 400 Waroeg19tiay 18 NueAn

foudunszulndvsesu 400

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

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

courses



2.2.1 A eNUIAU

Major Requirements

203201

203202

203211

203222

203223

203228

203231

203232

203241

203242

203286

203287

203303

203308

203315

203316

203318

203323

q.A4.
CHEM
q.A4.
CHEM
q.AU.
CHEM
q.AU.
CHEM
q.A4.
CHEM
q.AU.
CHEM
1.A4.
CHEM
7.A4.
CHEM
7.AU.
CHEM
3.AU.
CHEM
1.A4.
CHEM
7.A4.
CHEM
7.A4.
CHEM
q.AU.
CHEM
7.A4.
CHEM
7.A4.
CHEM
q.AU.
CHEM
q.A4.

CHEM

201
201
202
202
211
211
222
222
223
223
228
228
231
231
232
232
241
241
242
242
286
286
287
287
303
303
308
308
315
315
316
316
318
318
323
323

LAIIBUN3E 1

Organic Chemistry 1

VR

Organic Chemistry 2

wilofurEgiugu

Fundamental Inorganic Chemistry
gauMNamansAluazaNna

Chemical Thermodynamics and Equilibria
wilmsuduwazaunlnsalnl

Quantum Chemistry and Spectroscopy
UfuRnswiliganadnd 1

Physical Chemistry Laboratory 1
it

Fundamental Analytical Chemistry
Tfuaditsz

Electroanalytical Chemistry
UuRnIsATdunsd 1

Organic Chemistry Laboratory 1
UfuRnsAidun3e 2

Organic Chemistry Laboratory 2

Ufuinsiiinsziilodu

Fundamental Analytical Chemistry Laboratory

U slnfedinsnes
Electroanalytical Chemistry Laboratory
awnnsalnUnaniidunse

Organic Spectroscopy
UfuRn1sARdun3e 3

Organic Chemistry Laboratory 3
ANNMITHAS UGS

Symmetry and Bonding
wnillAasAlutunaziadioosunluluyiaan
Coordination and Organometallic Chemistry
Uuinsiilatiunid

Inorganic Chemistry Laboratory
JauUNaAIEnsLALILAZLATILTILES

Chemical Kinetics and Photochemistry

31

57 AUWAR
57 Credits
3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

2(2-0-4)

1(0-3-0)

1(0-3-0)

1(0-3-0)

1(0-3-0)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)



203324

203327

203332

203333

203338

203352

203353

203399

203498

203499

211315

211319

1.A4.
CHEM
q.AU.
CHEM
q.A4.
CHEM
q.AU.
CHEM
q.AU.
CHEM
q.A4.
CHEM
7.A4.
CHEM
3.AU.
CHEM
3.AU.
CHEM
7.A4.
CHEM
.U,
BCT
..
BCT

324
324
327
327
332
332
333
333
338
338
352
352
353
353
399
399
498
498
499
499
315
315
319
319

woAlie$ noaaess wazAiiuin
Polymer, Colloid and Surface Chemistry
UfuRnIsasigelEnd 2

Physical Chemistry Laboratory 2
nMTATIEInSlaTuIInns
Chromatographic Analysis
Myasgidendesdiomeanlnsiues
Spectrometric Instrumental Analysis
UftRmsiniiinsizsiseindesie
Instrumental Analysis Laboratory
AnulasnseluiesujuRnsiadl

Safety in the Chemistry Laboratory
inweriisndunazasesssunand
Essential Skills and Ethics in Chemistry
ATNNU

Job Training

dununedl

Seminar in Chemistry
Ugymiivawniaadl

Special Problems in Chemistry
Fuafidesdy

Introductory Biochemistry
UfTinstaedidosy

Introductory Biochemistry Laboratory

32

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)

2(2-0-4)

1(0-6-0)

1(1-0-2)

3(0-9-0)

3(3-0-6)

1(0-3-0)



2.2.2 3g@ntaan

Major Electives:

lsitfaenan

a minimum of

33

14 B8nn
14 Credits

Tagraanainnszuldvseluil Feazdeadunszuiuivnsesiu 400 Litdesnin 14 wiieda

Select any courses from the followings with a minimum of 14 credits from the advanced

level courses (400)

203351

203403

203404

203405

203406

203407

203408

203413

203414

203415

203420

203426

203427

203428

203429

203431

1.A4.
CHEM
1.A4.
CHEM
q.A4.
CHEM
7.A4.
CHEM
1.A4.
CHEM
7.A4.
CHEM
7.A4.
CHEM
1.A4.
CHEM
q.A4.
CHEM
7.A4.
CHEM
7.A4.
CHEM
q.A4.
CHEM
7.A4.

CHEM

.04,
CHEM
.04,
CHEM
.04,

CHEM

351
351
403
403
404
404
405
405
406
406
407
407
408
408
413
413
414
414
415
415
420
420
426
426
427
427

428
428
429
429
431
431

ARFIRIRE)
Glass Blowing

Ufisemeslendn eyyadasy wazanidu

Pericyclic Reactions, Free radicals and Carbenes

wnilgwelslandn

Heterocyclic Chemistry
LASNARAINTTTUY

Natural Product Chemistry
MsduasTIEiaLAiidun3g

Organic Synthesis

LB UNS 1981

Medicinal Organic Chemistry
nidunsgaLTen

Green Organic Chemistry
awnlnsalnUnaniiotiunse

Inorganic Spectroscopy
Wiwsnenwluadlotunig

Physical Methods in Inorganic Chemistry
il Yanofuvddtunumin

Frontier Inorganic Materials Chemistry
mm'aﬂﬁﬁ%mLLazmsmﬁﬂwmsLawwﬁuﬁa
Catalysis and Surface Characterization
Wyualitsrouiimes

Methods in Computational Chemistry
wilreuiweslunisesnuuuianuasdiluana
Computational Chemistry in Materials and
Biomolecular Design
emsteyatumanadl

Data Science in Chemistry
Winsiaglumani

Numerical Methods in Chemistry

watlanuaiiasendugs

Advanced Techniques in Analytical Chemistry

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



203434

203435

203436

203458

203459

203471

203472

203473

203474

203477

203478

209203

211422

211423

211452

3.A4.

CHEM

1.A4.
CHEM

1.A4.

CHEM

q.A4.
CHEM
1.A4.
CHEM
7.A4.
CHEM
7.A4.
CHEM
1.A4.
CHEM
1.A4.
CHEM
7.A4.
CHEM
7.A4.
CHEM

1.A9.

21.9N.
BCT
1.9N.
BCT
21.9N.
BCT

434
434

435
435
436

436

458
458
459
459
471
471
472
472
473
473
474
474
a77
477
478
478
203
203
422
422
423
423
452
452

nIrUILMTIATIEiLasmATiAtuged MU D95
Analytical Procedure and Advanced Techniques for
Real Samples

VLWWWLﬂﬁ%Lm’wﬁ%uqd

Advanced Electroanalytical Chemistry
MPIATIBINILATEIMSUNIRTIvED ULaEUSTIEIU
ANAMEWINEBY

Chemical Analysis for Environmental Quality
Monitoring and Assessment

Wdeldenassmanil 1

Selected Topics in Chemistry 1
Wvelaanassmaual 2

Selected Topics in Chemistry 2

audfuwaznsmanvazanizesiannedes

Properties and Characterization of Polymeric Materials

waaRnTinmuaznedlleIoITYY

Bioplastics and Smart Polymers
AMUFLTUSTRIlATIAs e aNTRvaINeAILDS
Structure-Property Relationship of Polymers
Az uaznsduasisinediues

Reactions and Synthesis Methods of Polymers
UfuRnnswaiinediues 1

Polymer Chemistry Laboratory 1
UfuRnnswaiinediues 2

Polymer Chemistry Laboratory 2
wnilgmannsudou

Introduction to Industrial Chemistry
PAARUINNTINNND I TUAZ LN YA TNTIN

Food and Agricultural Biochemical Innovation
weluladndrnudanmuasdunden
Bioenergy Technology and Environment
PIINNTIULALIAINND

Bioinnovation and Enterprises

34

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(0-6-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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2.3 A9n (§13) Tiidaendn 15 w8
Minor (if any) a minimum of 15 Credits
Tnfnwiivszasiaziiedyiiv onadendewivlnluaalafldnilagounuusznie
wninedededl Fes Junfidageudmiuindnvuminendadednl lidesndn 15 wiheda
Tnsanuitureuretesdiuinm Sugviliiduumheinsunseavingaafindudnlidesndy
15 wuenn
Students who wish 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 lease 15 credits to

total
3. NUINIVILADNLES laidfaenin 6 waenn
Free Electives a minimum of 6 Credits
IMUUNULNATINNADANANEAT Lsivaendn 129 winein

Total a minimum of 129 Credits



wHUanNaAnY) (Cooperative Education Plan)

1. nunIvIRNEINIIY

General Education

1.1 nguAvIAIUineEn1en1sieasuazn1en (Language Literacy)

° o W = =P 12 Y a8 A '
- AMUIVUNANEINUNANITHDU e-Pro luﬂﬂigﬂ‘U B1 #39M8UN*

For students whose e-Pro score is below the B1 level or equivalent*

001101

001102

001225

- @sUlnANEINANANTSERU e-Pro Tuszausnaus Bl Auly vsarisuwin®

..
ENGL
..
ENGL
u.e.

ENGL

101
101
102
102
225
225

awSanguitugu 1

Fundamental English 1
mmé’nﬂqwﬁugm 2

Fundamental English 2
AMSINqudmTUINeIeanswazinalulad

English for Science and Technology

36

24 ¥iiqenn

24 Credits

9 #uenA

3(3-0-6)

3(3-0-6)

3(3-0-6)

For students whose e-Pro score is on the Bl level or higher or equivalent*

3v1U9AU (Required Course)

001225

Ayaen (Elective Courses)

Trmin@nwidenissunseuidviududn 6 milein annnseulwiIvselull

..

ENGL

225
225

AMSINqudmTUINeIeanswainalulad

English for Science and Technology

A student also chooses 6 credits from the followings

001201

001233

001241

001242

001243

001244

001245

u.e.
ENGL
iu.9.
ENGL
u.e.
ENGL
u.9.
ENGL
4.9,
ENGL
4.9.
ENGL
4.9,

ENGL

201
201
233
233
241
241
242
242
243
243
244
244
245
245

N15D1UTNATITIRAT NS URE19TUSLANSHA

Critical Reading and Effective Writing
NG EENTUNTADUNINTFIY
English for Standardized Tests
mmmmmﬁmqmﬁamiﬁami

Oral communication in English
Walanyinwen1senuswazn1sliou
Exploring Reading and Writing Skills
fugumadeuissenuegaiiuss A
Basics of Effective Essay Writing
NYIBINGY THUTITULALAIUAR
English Language, Culture, and Mind
msgunmsdngulude

Reading English in the Media

3 BUWAR
3(3-0-6)

6 w28nn

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)



001246

001247

001248

001249

4.9.
ENGL
4.9.
ENGL
4.9.
ENGL
4.9.

ENGL

246
246
247
247
248
248
249
249

37

Mwdangulugnamnssulsusy 3(3-0-6)
English Language in the Hotel Industry
awdangudmiudagmadiasfauun el 3(3-0-6)
English for Tour Guides and Travel Agents

MBI uEmsuNslruimskasaniun1sneni sy 3(3-0-6)
English for Airline Services and Operations
mudnguifionsiumaieiien 3(3-0-6)

English for Travelling

* YTOLTUURANTARUNINTFIUNISIBING ¥ANUUTENAYDIUN NS

* or an equivalent english proficiency test score as recognized by the university's official

announcement
1.2 ngudvauinezanudilanaznisldmalulagfavia (Digital Literacy) 3 wdagin
204100 AW 100 SesdinedyUseAvguasaivia 3(3.0-6)
S 100 Artificial Intelligance and Digital Essentials
1.3 nguiAvduineznisilunwaiiiodian (Global Citizen) 3 n7ena
140108 5w, 104 madunaidies 3(3-0-6)
PG 104 Citizenship
1.4 nguivauiinezn1sinainsassauazuinnssu (Creativity and Innovation) 3 wiagfin

Tmin@nwdenissuainnssuivivne Ui

A student may choose the course from the followings

201116

201190

210100

210110

215100

271111

1IN
SC

LN

SC

.37,
MATS
..
MATS
1.9%.
MICB

..

REAI

116
116
190

190

100
100
110
110
100
100
111
111

Ivmansuaznnzlaniou 3(3-0-6)
Science and Global Warming

msAnegeiRasana msudly wasmsdeansnie  3(3-0-6)
WAEns

Critical Thinking, Problem Solving and Science

Communication

lanvesian 3(3-0-6)
World of Materials

Yandrnminly 3(3-0-6)
General Biomaterials

AT TUTInUTEI TN 3(3-0-6)
Microbiology in Everyday Life

VueuiIInal 3(3-0-6)

Robotics Appreciation
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271112 aawd. 112 fugumsesuuunaddmiumidamnsasiueud  3(3-0-6)

REAI 112 Fundamentals of Rapid Prototyping for Robotics
Engineering

602100 ey, 100  msdusHlenimelulatanmosdu 3(3-0-6)
BIOT 100 Introduction to Application of Biotechnology

602101  aww. 101 wealulagFinmdulanadell 3(3-0-6)
BIOT 101 Biotechnology and Modern World

603200  amu. 200  uTTYAailuInUTEIIY 3(3-0-6)
PKT 200 Packaging in Daily Life

610111 @0, 111 Uﬁﬂgﬁmeﬁtﬁammmﬂ 3(3-0-6)
AG 111 Packaging for Marketing

610112 oon. 112 winnssundndudonis 3(3-0-6)
AG 112 Food Product Innovation

804100  @nqe. 100  msAadsesnuuuluanUnenssuwualml 3(3-0-6)
ARCI 100 Design Thinking in Emerging Architecture

900100 AW, 100  ArNTTuTINTUNVGIUTInUTE U 3(3-0-6)
BME 100 Biomedical Engineering in Daily Life

951100  @n.e. 100  FIeadulwiduwoutingy 3(3-0-6)
ANI 100 Modern Life and Animation

1.5 ngudvduiinezn1silugusenaunis (Entrepreneurial Skills) 3 wiaena

TminAnwdsniseuannnszuivivselul

A student may choose the course from the followings

128100

368100

701181

701185

702101

702102

703100

703103

9.5U¢.
PA
f.50.
ABM
UF.U%.
ACC
US.UY.
ACC
U5.N4.
FINA
U5.N4.
FINA
U5.N3.
MGMT
U5.N3.

MGMT

100
100
100
100
181
181
185
185
101
101
102
102
100
100
103
103

msu%‘msammma"ﬂﬁssmﬁmaﬁugm 3(3-0-6)
Basic Good Governance in Administration
mMsdudugsanusslulandiudeundas 3(3-0-6)
Starting an Agribusiness in a Changing World
miﬁzy%ﬁmﬁuém%“wgﬂisnaums 3(3-0-6)
Basic Accounting for Entrepreneurs

WATANITINNITAEDENEE 3(3-0-6)
Simple Tax Management Technique

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

nsasulunainlannisiu 3(3-0-6)
Investment in a Dynamic Financial World
ﬁugmmia%ﬁqqiﬁmmi‘wé’wLLaxmiLﬂuQ’Uixﬂaumi 3(3-0-6)
Startup and Entrepreneurship Fundamentals
madufusenounisuarganadou 3(3-0-6)

Introduction to Entrepreneurship and Business



751100 @i, 100 aswgmansludinUseiniu
ECON 100 Economics for Everyday Life
851100  au. 100 msdeasiledu
MC 100 Introduction to Communication

1.6 nguAvAwinezanudilanaznsldmalulagfava (Digital Literacy) w30
nguAviduinezmsilunadieslan (Global Citizen) %38

1a ¥

nguAYuineensUszana ldUy1Uszaug (Artificial Intelligence)

Y v =2 A a Ia ! dﬁl
TrdnAnwudeniseuain 3 nguivseludl

A student may choose the course from these 3 groups

- ngudvduinezaudilavaznsldinaluladadvia (Digital Literacy)
204123 . 123 Ingannsteyaleiu

CS 123 Introduction to Data Science

- ngudvduineznsilunadiaslan (Global Citizen)

013110  wa1. 110 Fevedudiadszdniu

PSY 110 Psychology and Daily Life
140106  sn. 106  wWhwnensianniisdy

PG 106 Sustainable Development Goals
201111 229 111 landuddinendians

SC 111 The World of Science
201114 2w 114 Ineieansdandeslulandagiu

SC 114 Environmental Science in Today’s World

- nguANIAWInEensUszanalityyusehivg (Artificial Intelligence)
204171 w171 JgygUssRugiinunanananis

CS 171 Artificial Intelligence Among Us

39

3(3-0-6)

3(3-0-6)

3 enn

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



2. BUINIYRNL

Field of Specialization

2.1 3N U

Core Courses

202101

202103

203103

203104

203107

203108

204102

206115

206116

207117

207187

208262

.97,
BIOL
.97,
BIOL
3.Ad.
CHEM
.Ad.
CHEM
3.Ad.
CHEM
3.Ad.
CHEM

AN

CS

2.A8M.
MATH
2.A8M.
MATH
2.9
PHYS
2N0E.
PHYS
288,
STAT

101
101
103
103
103
103
104
104
107
107
108
108
102

102

115
115
116
116
117
117
187
187
262
262

laidaenin

a minimum of

Fomeitugu 1
Basic Biology 1
UFURN15TIINe 1
Biology Laboratory 1
wniivialy 1

General Chemistry 1
wniivialy 2

General Chemistry 2
UFtRnsiaivily 1
General Chemistry Laboratory 1
UFtRnsiaiivialy 2

General Chemistry Laboratory 2

ASIATILNVDURDIRSBL: NSANTIVIUNATALAY

U

nsuszend

40

100 %UQ8NA
100 Credits

28 wi28nn
28 Credits
3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(2-2-5)

Intelligent Data Analysis: Survey of Techniques and

Applications
wARRFad M UINGIANERSETIUNR 1
Calculus for Natural Sciences 1
WARASAAVSUINGIANERSEITUNIR 2
Calculus for Natural Sciences 2
UfURnswEnd 1

Physics Laboratory 1

Wand 1

Physics 1

anmdasrudnsuinedansuazinalulad

Elementary Statistics for Science and Technology

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)
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2.2 v en Titfoundn 72 uein
Major a minimum of 72 Credits
Tushuuileghades 36 miein wwfeudunszundnszdiu 300400 wavesraiion 18 niehn
soadunszuivinszdiu 400
Among the credits earned from the major courses taken, a minimum of 36 credits must be
from the advanced level courses (300 - 400), of which at least 18 credits must be from the 400

level courses

2.2.1 Ay wenUeAU 61 MUl8nA
Major Requirements 61 Credits
203201  2.Ad. 201 Ledldunsd 1 3(3-0-6)

CHEM 201 Organic Chemistry 1

203202 Al 202 pdlBunSE 2 3(3-0-6)
CHEM 202 Organic Chemistry 2

203211 aew. 211 eileflunidiugu 2(2-0-4)
CHEM 211 Fundamental Inorganic Chemistry

203222 ARl 222 uumwarnansiAluazauna 3(3-0-6)
CHEM 222 Chemical Thermodynamics and Equilibria

203223 2.Au. 223 edesudukazaninsalnd 3(3-0-6)
CHEM 223 Quantum Chemistry and Spectroscopy

203228  apy. 228 U{URANMsedaeEnd 1 1(0-3-0)
CHEM 228 Physical Chemistry Laboratory 1

203231 aau. 231 wieseiilou 3(3-0-6)
CHEM 231 Fundamental Analytical Chemistry

203232 aau. 232 Wiweddesizi 2(2-0-4)
CHEM 232 Electroanalytical Chemistry

203241 apn. 241 U{URMsAREuvSE 1 1(0-3-0)
CHEM 241 Organic Chemistry Laboratory 1

203242 apu. 242 UJURMsARBuvEd 2 1(0-3-0)
CHEM 242 Organic Chemistry Laboratory 2

203286 aew. 286 UjtRnmeifesziidestu 1(0-3-0)
CHEM 286 Fundamental Analytical Chemistry Laboratory

203287 aen. 287 UfUAMslwdweTiiesien 1(0-3-0)
CHEM 287 Electroanalytical Chemistry Laboratory

203303 2.Au. 303 awnlvsalnUnieaidunid 3(3-0-6)
CHEM 303 Organic Spectroscopy

203308  a.pu. 308 UfURNsAdiBun3d 3 1(0-3-0)
CHEM 308 Organic Chemistry Laboratory 3



203315

203316

203318

203323

203324

203327

203332

203333

203338

203352

203353

203397

203497

203498

211315

211319

1.A4.
CHEM
1.A4.
CHEM
q.A4.
CHEM
1.A4.
CHEM
1.A4.
CHEM
q.A4.
CHEM
7.A4.
CHEM
1.A4.
CHEM
1.A4.
CHEM
7.A4.
CHEM
1.A4.
CHEM
q.A4.
CHEM
7.A4.
CHEM
7.A4.
CHEM
..
BCT
..
BCT

315
315
316
316
318
318
323
323
324
324
327
327
332
332
333
333
338
338
352
352
353
353
397
397
497
497
498
498
315
315
319
319

42

ANNMThATNUSY 2(2-0-4)
Symmetry and Bonding

nillAeashlutulaziatioosunluluyiaan 2(2-0-4)
Coordination and Organometallic Chemistry
UfuRnsailetiunsd 1(0-3-0)
Inorganic Chemistry Laboratory

aunaransiaillazAdiTaues 2(2-0-4)
Chemical Kinetics and Photochemistry

woAle$ neaaess wasAdiula 2(2-0-4)
Polymer, Colloid and Surface Chemistry

Ufuinsasiweaildnd 2 1(0-3-0)
Physical Chemistry Laboratory 2

MyIATEInslasulnn 2(2-0-4)
Chromatographic Analysis
MsiaTzidaesesiomsaunivsiues 2(2-0-4)
Spectrometric Instrumental Analysis
UftRmseiinsgiseniedle 2(0-6-0)
Instrumental Analysis Laboratory
AnuvasndeluioslfuRniswmd 2(2-0-4)
Safety in the Chemistry Laboratory
Vinwriisndunaradusssunand 2(2-0-4)
Essential Skills and Ethics in Chemistry

NawsBNANNS oA S UAURAN 2(2-0-4)
Preparation for Cooperative Education

anfafn 6 uawnn
Cooperative Education

funuadl 1(1-0-2)
Seminar in Chemistry

Fupidesdu 3(3-0-6)
Introductory Biochemistry

UfTRnsTaeildossy 1(0-3-0)

Introductory Biochemistry Laboratory



2.2.2  Ayweniaen

Major Electives

laidaenin

a minimum of

43

11 Buenn
11 Credits

Tagraanainnszuldvse Uil Feasdeudunszuiuivnsesiu 400 Taivasnin 11 wiieds

Select any courses from the following with a minimum of 11 credits from the

advanced level courses (400)

203351

203403

203404

203405

203406

203407

203408

203413

203414

203415

203420

203426

203427

203428

203429

203431

3.A4.
CHEM
3.A4.
CHEM
3.A.
CHEM
2.A.
CHEM
3.A4.
CHEM
.A4.
CHEM
.Ad.
CHEM
3.A4.
CHEM
3.Ad.
CHEM
.A4.
CHEM
.A.
CHEM
3.Ad.
CHEM
.A4.

CHEM

.A4.
CHEM
I.AU.
CHEM
.A3.

CHEM

351
351
403
403
404
404
405
405
406
406
407
407
408
408
413
413
414
414
415
415
420
420
426
426
427
427

428
428
429
429
431
431

ARFIRIRE)
Glass Blowing

Ufisemeslendn eyyadasy wazanidu

Pericyclic Reactions, Free radicals and Carbenes

wiliewelslendn

Heterocyclic Chemistry
LATINANSUYISITUIR

Natural Product Chemistry
mMsdaasIzsimaaiidunsg

Organic Synthesis

LATIBUNIIN19E

Medicinal Organic Chemistry
EHEPYVERE R

Green Organic Chemistry
awnlnsalnUnapiiotiunse

Inorganic Spectroscopy
Wiwsnenwluadotunig

Physical Methods in Inorganic Chemistry
il Yanoiuvddtunumin

Frontier Inorganic Materials Chemistry
mm'aﬂﬁﬁ%mLLazmimﬁﬂwmsLawwﬁuﬁa
Catalysis and Surface Characterization
Wyualitsrouiimes

Methods in Computational Chemistry
wilreuiweslunisesnuuuianuasdiluana
Computational Chemistry in Materials and
Biomolecular Design
emsteyatumanadl

Data Science in Chemistry
Waswaalumaedl

Numerical Methods in Chemistry

watlanuaiiasendugs

Advanced Techniques in Analytical Chemistry

2(1-3-2)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)



203434

203435

203436

203458

203459

203471

203472

203473

203474

203477

203478

209203

211422

211423

211452

3.A4.

CHEM

2.AL.
CHEM

3.A4.

CHEM

3.A4.
CHEM
3.A4.
CHEM
.A4.
CHEM
.A4.
CHEM
3.A4.
CHEM
3.A4.
CHEM
.A4.
CHEM
.A4.
CHEM

1.AB.

1.UN.
BCT
21.YN.
BCT
1.UN.

BCT

434
434

435
435
436

436

458
458
459
459
471
471
472
472
473
473
474
474
a77
477
478
478
203
203
422
422
423
423
452
452

nIrUILMTIATIEiLasmATiAtuged MU D95
Analytical Procedure and Advanced Techniques for
Real Samples

VLWWWLﬂﬁ%Lm’wﬁ%uqd

Advanced Electroanalytical Chemistry
MIATIEINILATEIMSUNIIRTIvED ULaEUSTITIU
ANAMEWINEBY

Chemical Analysis for Environmental Quality
Monitoring and Assessment

Wideldenassmuail 1

Selected Topics in Chemistry 1
WToldonasmiual 2

Selected Topics in Chemistry 2

audfuwaznismanvazanizvesiannedies

Properties and Characterization of Polymeric Materials

waaRnTinmuaznedeIoITYY

Bioplastics and Smart Polymers
AMUFLTUSTRIlATIAs e aNTRvaINeAILDS
Structure-Property Relationship of Polymers
Uz uaznsduasisinediues

Reactions and Synthesis Methods of Polymers
UfuRnnswaiinediues 1

Polymer Chemistry Laboratory 1
UfuRnnswiinediues 2

Polymer Chemistry Laboratory 2
wnilgmannsundou

Introduction to Industrial Chemistry
PAARUINNTINNND I TUAZ LN YA TNTIN

Food and Agricultural Biochemical Innovation
weluladndrnudanmuasdunden
Bioenergy Technology and Environment
PIINNTIULALIANND

Bioinnovation and Enterprises

44

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(0-6-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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2.3 3¥1In (61%) Tiidaendn 15 e
Minor (if any) a minimum of 15 Credits
InfAnwiivsrasdazisouivnln oradenSeuivinluaivilafléilnasuniuusznia
winInendededny e Iunfidageudmduindnwumine dededn lddesnin 15 misedn
Tnsaudfiuteuvesenansgivinm Sugylidisnumhefnnunseandngaafiududnlidesndy

15 enn
Students who wish 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 lease 15 credits to

total

(3) MUV LADNLES laidaenin 6 wUENn
Free Electives a minimum of 6 Credits
NUIUNUIENATINNADANANEAT Laidfaandn 130 niuefin
Total a minimum of 130 Credits

RUBLHG  AIURUILVDLAVTHANTEUIUINN
- 9
) a o Yo 2 @ YT &
SPANTEUIAITALT A UUMIUA A 6 18N fesalull
1. 1@% 3 FIWSN  LAADY ALY WATNIAIT/E1N3TN NNSEUIWITITUFINA
2. 1@a% 3 fving awunlaead

1) LAUAIWSN (EN508) WAAYDY SEAUVBINTEUIUIN

“17 «2” WARSAe  NITUIINTTAVUSYRIRTIERUNUTIY

“zr «q» WAt NSEUININSERUUS YRS TEAUEN

A7)

2) w@uminans (andv) wanedis naaavyluanuiv

ANNSUSHANTZUIUIVT 203xxx

“0” “q” wanste  nszuIwITluluLLAiBunsg
“1” wanste  nszuawdvlussusaiiounse
“pr g wanste  nszuawIn lunauLAil B WEng
“3” wamsds sz lulauLaiins e
“57 “9” wanads  nszuIInluedning1nig

3) wwuiving (ndnmiae) uanede eunsuluvsnayvesaviv



2.4 WHUNISANEN

JuUN 1 aansAne? 1

Adnwialy (nguividuineenianisioasuasnie)
General Education (Language Literacy)
® Aoy e-Pro lalfle B1 visaiiguiin
e-Pro score is below the B1 level or equivalent
001101 18, 101 mmé’aﬂqw‘ﬁugm 1 3(3-0-6)
Fundamental English 1
® nansEpU e-Pro Aaust B1 Tuldndarieuii

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

001225 1o, 225  mesaingudmsuinermansuazivalulad 3(3-0-6)
English for Science and Technology

140104 so. 104 nsunadios 3(3-0-6)
Citizenship

202101 2. 101 Fvenitugiu 1 3(3-0-6)

Basic Biology 1

202103 19, 103 UHURNsITIven 1 1(0-3-0)
Biology Laboratory 1

203103 2. 103 el 1 3(3-0-6)
General Chemistry 1

203107 e 107 UTRMsedvialy 1 1(0-3-0)
General Chemistry Laboratory 1

206115 A0, 115 uAaRdadmMIUING MAanIEITHYIRA 1 3(3-0-6)

Calculus for Natural Sciences 1

59 17 wdqein




FulN 1 ArAn1sAnEIN 2

Fdnuiily (ﬂejaﬁﬂmé’mﬁﬂwwNmi?iammazmm)

General Education (Language Literacy)
® nan1saoU e-Pro laifle B1 visaieuiin
e-Pro score is below the B1 level or equivalent

001102 %8 102 mmé’mqwﬁugm 2 3(3-0-6)

ENGL 102 Fundamental English 2

® nansEpU e-Pro Aaust B1 Tuldndarieuii
e-Pro score is on the B1 level or higher or equivalent
BenSounszunAvnnsanguiitivun 3
enroll in the designated English course

203104 A0 104 1aialy 2 3(3-0-6)
General Chemistry 2

203108 20u. 108 URTRMIadviald 2 1(0-3-0)
General Chemistry Laboratory 2

204100 w100 BeuhimsdyayUssiviuasaava 3(3-0-6)
Artificial Intelligence and Digital Essentials

206116 1A, 116 UARASAAMSUINGIARSSIINYR 2 3(3-0-6)

Calculus for Natural Sciences 2

207117 e 117 JRURmsEnd 1 1(0-3-0)
Physics Laboratory 1

207187 avla 187 Wand 1 3(3-0-6)
Physics 1

593 17 wusgna
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FulN 2 ArAn1sAnEN 1

Fdnwily (nguigsuinyenainisdeansuasniv)

General Education (Language Literacy)

® Lan5a8U e-Pro Wit B1 usaLsuiin

e-Pro score is below the B1 level or equivalent

001225 we. 225  mwdingudmsuineimansuazimalulad 3(3-0-6)
English for Science and Technology
® nan3day e-Pro Aaud B1 Tulunieiieuiin
e-Pro score is on the B1 level or higher or equivalent
denSeunszunAvnnsanguiitivue 3
enroll in the designated English course

203201 1. 201 AflBun3d 1 3(3-0-6)
Organic Chemistry 1

203222 L. 222 QuunaranslAluazaNna 3(3-0-6)
Chemical Thermodynamics and Equilibria

203228 a4 228 UFURNsAdeEnd 1 1(0-3-0)
Physical Chemistry Laboratory 1

203231 aa 231 nifesgidesu 3(3-0-6)
Fundamental Analytical Chemistry

203241 0. 241 URURMseRBuve 1 1(0-3-0)
Organic Chemistry Laboratory 1

203286 2au. 286 URAnaaiasgidos 1(0-3-0)
Fundamental Analytical Chemistry Laboratory

203352 0. 352 AnuvaeaduluviesufUiRnisiad 2(2-0-4)
Safety in the Chemistry Laboratory

208262 adn. 262 adndestudmiuinermaniuavimelulad 3(3-0-6)
Elementary Statistics for Science and Technology

59U 20 viuqenia
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A
[

JulN 2 ArAn1sAnEIN 2

203202 AN 202 LANBUVSE 2 3(3-0-6)
Organic Chemistry 2

203211 e 211 nilefluniditugiu 2(2-0-4)
Fundamental Inorganic Chemistry

203223 0. 223 wilmeusiunazaninsalnd 3(3-0-6)
Quantum Chemistry and Spectroscopy

203232 eu. 232 Indueidiesen 2(2-0-4)
Electroanalytical Chemistry

203242 a0 242 URURMTARBuvSE 2 1(0-3-0)
Organic Chemistry Laboratory 2

203287 a0 287 UfUEMsvueiiween 1(0-3-0)
Electroanalytical Chemistry Laboratory

204102 AN 102 MTieTeRteyadiniey: Nsdsviumatauarn1suszend 3(2-2-5)
Intelligent Data Analysis: Survey of Techniques and Applications

Adnw il (nguiviuineensAnaiisassAuasuiansam) 3

General Education (Creativity and Innovation)

594 18 wqenn
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FuTN 3 ArAnTsAnEN 1

203303 a1, 303 awnlnsalnUnaeiidunid 3(3-0-6)
Organic Spectroscopy
203308 1AL 308 URURNsALIBUVSY 3 1(0-3-0)
Organic Chemistry Laboratory 3
203315 .04, 315 aunInswaviiusy 2(2-0-4)
Symmetry and Bonding
203323 1AL 323 Yaunarnansiafiuaziadidauas 2(2-0-4)
Chemical Kinetics and Photochemistry
203324 aeu. 324 wodlled oareed uaviadlituin 2(2-0-6)
Polymer, Colloid and Surface Chemistry
203327 a0 327 URURMsel@eiand 2 1(0-3-0)
Physical Chemistry Laboratory 2
203332 101, 332 mseszinlasualnn gl 2(2-0-4)
Chromatographic Analysis
203333 A 333 msheseiaeiesiionsanivsund 2(2-0-4)
Spectrometric Instrumental Analysis
Adnw il (nguimiuinueanudlawasmsldimaluladida vie nguiniurinugnaidu 3
naledlan vi3e nquinduinwensUssenAlilaanUseiug)
General Education (Digital Literacy or Global Citizen or Artificial Intelligence)
T 18 %uwnA
R 3 prannsAnend 2
203316 100, 316 iadilAeesfudulaziafionsunluwyiadn 2(2-0-4)
Coordination and Organometallic Chemistry
203318 A0, 318 UjURMseTietiunid 1(0-3-0)
Inorganic Chemistry Laboratory
203338 aeu. 338 UfTRmaeifiesgimeeiesile 2(0-6-0)
Instrumental Analysis Laboratory
203353 200 353 vinwgdiduduuaralesssumandl 2(2-0-4)
Essential Skills and Ethics in Chemistry
211315 2w, 315 Faaildesdu 3(3-0-6)
Introductory Biochemistry
211319 2. 319 UiiRnstaedidesdu 1(0-3-0)
Introductory Biochemistry Laboratory
Fdnw il (nguivdusinegnsiduiuszneunis) 3
General Education (Entrepreneurial Skills)
I nenLden 2
(Major Electives)
37U 16 wuenA
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A
[

FulN 4 arAn1sAnEN 1

203399 .00, 399 AMsHneU 1(0-6-0)
Job Training
203498 1A, 498 dununedl 1(1-0-2)
Seminar in Chemistry
203499 .01, 499 Uginiiaennaadl 3(0-9-0)
Special Problems in Chemistry
Iy nenLEen 4
(Major Electives)
ELAIGLRIGE 3
(Free Elective)
T 12 %usune
TR 4 anemsAned 2
wiqefin
I neniaen 8
(Major Electives)
PLAIGLRIGE 3
(Free Elective)
T 11 %usenn
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FuTN 3 ArAn1sAnEN 1

203303 a0 303 awWnlnsalndmaaiidunid 3(3-0-6)
Organic Spectroscopy
203308 A8 308 UfURNsARduvsE 3 1(0-3-0)
Organic Chemistry Laboratory 3
203315 2.A4. 315 ANNRTUAZHUDY 2(2-0-4)
Symmetry and Bonding
203323 AN, 323 gaunarnansialiuazadiBale 2(2-0-4)
Chemical Kinetics and Photochemistry
203324 aAu. 324 neAwes Aoaresd uaadivuia 2(2-0-4)
Polymer, Colloid and Surface Chemistry
203327 0. 327 UfURnnsed@eiEnd 2 1(0-3-0)
Physical Chemistry Laboratory 2
203332 20 332 mTiesginelasuinns il 2(2-0-4)
Chromatographic Analysis
203333 101 333 mTheeiseesesdensaninsed 2(2-0-4)
Spectrometric Instrumental Analysis
Fdnwhily (nguivisuinueamnudilauasnsléimaluladidvia vie nguivfurinuznisdy 3
wawlodlan w3e nawivisnuvinuenisussendlddynyuseivg)
General Education (Digital Literacy or Global Citizen or Artificial Intelligence)
571 18 wuaann
N7 3 arannsAnend 2
203316 100, 316 Ladlleeeshludulaziadioasunlumyiaan 2(2-0-6)
Coordination and Organometallic Chemistry
203318 A0 318 UfuRnsiedleliuvid 1(0-3-0)
Inorganic Chemistry Laboratory
203338 2 338 UjtAnmsiaifesesidendoile 2(0-6-0)
Instrumental Analysis Laboratory
203353 a0 353 inwefisndusazasesssunaadl 2(2-0-4)
Essential Skills and Ethics in Chemistry
203397 A0, 397 msessuanuniandmsuaniafine 2(2-0-6)
Preparation for Cooperative Education
211315 aan. 315 Fuedidedu 3(3-0-6)
Introductory Biochemistry
211319 2w, 319 UfiRnstueiidesi 1(0-3-0)
Introductory Biochemistry Laboratory
Fdnwil (nguivisuinuznisiduguszneunis) 3
General Education (Entrepreneurial Skills)
Agnonidon 3
(Major Electives)
371 19 wuenn
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A
[

FulN 4 arAn1sAnEN 1

203497 2.0, 497  anfafnw 6
Cooperative Education
591 6 vitqenn
N7 4 arannsAnend 2
203498 2.4, 498  dununiAdl 1(1-0-2)
Seminar in Chemistry
I neniaen 8
(Major Electives)
ELRIGhGITE 6

(Free Elective)

57 15 wuagna
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NMARNUIN

1. AMDSUNYANWAUZNTZUIUIYN
1. nuandvAneiialy

1.1 ngu3vniineen1en1saeansuazn1en (Language Literacy)

€.8. 101 (001101) D MedaNquNugIu 1 3(3-0-6)
ENGL 101 :  Fundamental English 1
Roulviidesritunou : laidl

nsdeasn wdinguion1sufdunusludinussdriunuuinsgiu CEFR s26iu B1+ Tuusunnisdiay
wagTusITuIvaINvaTeLilansiseusnaenTin
Communication in English for everyday interactions based on CEFR B1+ in various social and cultural

contexts for life-long learning

u.9. 102 (001102) D NWINnENUFIY 2 3(3-0-6)
ENGL 102 :  Fundamental English 2
Soulefigosuneu P PE

nsdeasnN wIdngwien1sUfdunusludinussd1iunuuinsgiu CEFR se6u Bl+ luuSunmediay
wazdniusTIuIaINvangIien1sieusnaenYin
Communication in English for everyday interactions based on CEFR B1+ in various social and cultural

contexts for life-long learning.

1.9. 201 (001201) T R R CT R I R P (TP T E T Y P T e RV PP T AT 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
Soulufigasrinunau : 1.8. 101 %59 ¥.9. 102 %38 ATLWUY e-Pro Asus B1 uly; vise

AUAUAUYOUYDINIAIY
nsgunwsanguegiinsuganuvadeyatazdesis q wagnsdeunuingussiugenth
998U ANSN N
English language skills for critical reading from different sources and media and effective paragraph

writing.
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1.8, 225 (001225) © MwndeangudusuInendidasuasimalulad 3(3-0-6)
ENGL 225 :  English for Science and Technology
Sovlafidoruneu © 4.8. 101 %30 4.9. 102 %39 AZLUY e-Pro Asud B1 Iuly;

W3EMMUANULAUYDUVBINIAIY
nsdeanslagliniudanguludinuszdriiluviuninermansuazimalulad waznisuszgndliviney
mMwangulunsusznovenIniiiendestuinermansuasmaluladld
Communication in English in daily life in science and technology contexts and application of Engligh

language skills for careers in science and technology contexts.

€.8. 233 (001233) D AEReNguEEINSUNITERUNIATIY 3(3-0-6)
ENGL 233 :  English for Standardized Tests
Roulafidasruneu : ATWUY e-Pro faud Bl JulunSenruadnuiiureuresninivn

NswsENANNNTENNWSINg v miuaeuinausTaugn1en1w Tudu Adni Leansal msils nmsye
msenu wagn1dou Tnednsusafiunadudinels (5) viokiduiinela ()

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.

1.8. 241 (001241) : msw“ﬂmmé’qnqmﬁami?iams 3(3-0-6)
ENGL 241 : Oral communication in English

z:a' Sy ' ' [ : & e < a
Naulvidasinuniou : AZWUU e-Pro Asud B1 AuluviSemuauiiuyauvasniaIn

nsyaluanunsalane ludiauszdn iy mswausiasenides M3dunivalanu MSUERIUNUIMELYR Loy
mMsLaeNaNy

Communication in different public situations in daily lives, election speech, job interview, role play
and presentation.

2.9, 242 (001242) ;1 Ualaninuen1saTuLasNIsueY 3(3-0-6)
ENGL 242 . Exploring Reading and Writing Skills
Seulufigasinunau . AZWUL e-Pro maud B1 TulUvBemuanuiiureuvasniaivn

¥ ¢ @ o '

Ann1selaeiiuniseregdldiasayia Wuanudiladd fauineeniseruiiennudila
UV]@’J’]@Jﬁﬂ’]EJUiSLﬂWﬁV}QL%Q%‘U’Wﬂ’]iLLaSVLiﬂ‘UIL“?J\‘i’QJ“U’]ﬂ’ﬁ #31991n¥EN1SWEU RNNSEUINAITNISI B UEanIN L‘ﬁﬂLLEﬂﬂ\‘i
AnuAnILLazANLiEneg 1 livNawasdniau naenunsidlensalnvdingueggndes

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.
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€.8. 243 (001243) D WUFIUMSREUREIANREelUTEANSAIN 3(3-0-6)
ENGL 243 :  Basics of Effective Essay Writing
Feulviidesriuriou ©1.8. 242 %39 w.9. 311

inwen1ssusesnnuUsznndymtasunianisuily wazisennuussiamlangs

Essay writing skills of problem-solving essays and argumentative essays.

u.9. 244 (001244) D AEI09NgE TAUSIIULAZANUAR 3(3-0-6)
ENGL 244 :  English Language, Culture, and Mind
Soulufigasrinunou © AZWUY e-Pro Adus B1 JWUWToANANNAUYAUYDINIATYN

LUAAALABIAUAT LAY TMUSI T mmé’mqﬂugwxmmama ANYIDING Y &0 Larimusssy
ATYIBINGUAUAMUNIMNIENITTAUSTIN KATOUIARVBINIWISINAY
Concepts of language and cultures, English as a global language, English, media, and culture, English

and cultural challenges, and the future of English.

u.8. 245 (001245) : msdmmmé’anqﬁlu?ia 3(3-0-6)
ENGL 245 : Reading English in the Media
Soulafigesinunou © AZWUY e-Pro Aaus Bl JulunSanundnuiiusauvainiaivl

LuaAn sadUsEnoULAzUsEIANYesdeildn1widengy SuihlugnisnsenlindsunumdAyuesde
Auanansalunsinsedt anuduiusseninnnsinguuardeluuunmsdiaunas Tausssuiidnaiu naonau
aeAUsEnevvasderns Mdufites

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 and elements of popular media.

€.a. 246 (001246) : mwdaingulugaamnssulsausuy 3(3-0-6)
ENGL 246 :  English Language in the Hotel Industry
Roulefidesiunou © ATWUU e-Pro faud B1 AuluviSemuanuiiureaurasninivn

nsdearsnwisanguluuiunvesgnavnssulsausy Tiun Ussiavvesiiinuazusundng q lulsausy
WHUNSUDIMDINN WNUNABUSU LLNUﬂGWMWiLLGZLﬂ%‘IBQaM LLE\I‘uﬂﬂ’]iﬂﬁ%‘ljﬂLLa%ﬂﬁi{]}ﬂﬂ’m BAUNNTTVIYLLASNITANIR
Communication in English in the context of the hotel industry: types of accommodations and hotel
departments, reservation department, front office department, food and Beverages Department, meeting

and events department, sales and marketing department.

€.a. 247 (001247) ;. mwndanqudmiugasminssunisviaaiiien 3(3-0-6)
ENGL 247 :  English for Tour Guides and Travel Agents

i oy ' ' 7 ' &£ = < a
wouluiidassinunou : AZWUU e-Pro Adus B1 AulUNTMNAMNTEUYaUYRINIATY

n1sdearsmwdenguluuiungaamnssunisviesiien laud aufidesduineriugnaimnssunis

vieuiien nsdeanslugnavnssunisvieaiien msdeansdmsudaamnan
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Communication in English in the context of tourism Industry: introduction to the tourism industry,

communication in the tourism industry. communication skills for tour guides.

€.9. 248 (001248) : wdaingedmiugaamnssunisiy 3(3-0-6)
ENGL 248 :  English in the Airline Industry
Seulufigasinunau © AZLUY e-Pro Adne B1 YulUNSamuAuiiusauveIN1AIuT

nsdeasnwdinguluviunenamnssunistu loun deyalossuiedivgnaivnssunistu 9uuims

A1ANY NUUINITUULATDITUY
English communication in the airline context: introduction to the airline industry, airport ground

services, in-flight services.

1.9. 249 (001249) . mMensangusiienisiunisiesiien 3(3-0-6)
ENGL 249 :  English for Travelling

a oy ' ' & ' X a < a
Haulviidesrunou © AZUUU e-Pro Al Bl AuluvSamuanuiiugaurasnnaivd

Wnwen1siearsnwisingeluvsunnisiiunisiesiion nsedusedssiiusazuualiunisiiunis
vieuiiwaegluatiefon nsudnilomiigidesiunisiiumsiesnieludeadislva
English communication skills in the context of travel, discussion of travel-related issues and trends,

production of travel contents in the new media.

1.2 ngudvdnuiinuzanudilauaznsldimaluladadiia (Digital Literacy)

2.AW. 100 (204100) : Feuhimalyyusziuguazadiia 3(3-0-6)
(&) 100 :  Atrtificial Intelligence and Digital Essentials
Roulefidasiunou S FEY

AaumesiuN1sIdUluTinused1Tu insedneneuinesuazdumesiin esrUsEnoud 1A DINT
paulall nsvineuswiuwuussulal wanslsteiuUsyanSnaludrdnaudmsuddsadelul anudasndeni

s

wialuladansauna n1sfansauna anudnugudygvssiviiuuiaing insedlelayanuseivg
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.

1.3 ngudvduineznmsilunadiedlan (Global Citizen)

5. 104 (140104) : nsuwasiios 3(3-0-6)
PG 104 : Citizenship
Seoulufigasinunau PSR FYE

Anumne Jonu wazwnAnneatunsilunaidies msadeanussewinfelaymsoudn neluszauviosdiu
seAuUsTIA wazsyAuwIR Mmadunadesiunsseuiuasnisiswuluninusssuuasanuvainanenig

faan nsasreiruadsuInionsun lulgmanudaudaiiedudis nsuansoanniinisiliosluAnssui 21
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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.

1.4 ngy3vduiineen1sAnas1eassAuazuinnssy (Creativity and Innovation)

2. 116 (201116) : Anendidasuazniizlaniau 3(3-0-6)
SC 116 : Science and Global Warming
Soulafigesrinunou ol

uwiglisounszanwazUsngnisalizounszan anelanisuuaznansznu wleuig winnssy wazn1sujus
iio¥uiiennglanfounar fusssumd ussene naukazn1saeleundsnuaueulusInaLazumaymns
am‘wmmﬂLLasmimmmizﬁQﬁmmﬂ miﬂ%’uéffguazmsammamwumﬂmim?{sJumJaqamwgﬁmmﬁ

Greenhouse gases and greenhouse effect, global warming and its impact, policy, innovation and
conduct for coping global warming and natural disaster, atmosphere, energy and heat transfer in air and

ocean, weather and climate projection, climate change adaptation and mitigation.

2.9%. 190 (201190) : N15ARBE19NIR T I NNy wazn1sdedrsnig  3(3-0-6)
Ineeans

SC 190 : Critical Thinking, Problem Solving and Science Communication

Roulviigasrinudou c g

nsAnesIRTag A MsLAdgmsinemaasiasmalulag Msdeasmaineimansuazinalulad

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

technology.

296, 100 (2101000 : lanvaedsn 3(3-0-6)
MATS 100 : World of Materials

Seulufigasinunau S P

yiauaznisidenldiag nszuiunisudn lasase audivesiaguasnisidenvesian Tanluaiusou Tan

dmsudeneade Tagurunmug Tanaunsaldidnnseinduazaunsainishindedeans Jangunsalddniiu Yan

'
° U a @ o

dw¥udmeuarussedue Tandmdunsldnududu wu fwn wdesdrons wagtagnisnmaund wagtagiidu
fnsfudnnden nmsdesamouas Taquusltln

Types and selection of materials, processing, structure, properties and degradation of materials,
houseware materials, construction materials, vehicle materials, materials for electronics and coommunication

devices, office supplies materials, textile and packaging materials, materials for other applications such as

sports, cosmetics and medical devices, eco-friendly materials, degradation and recycled materials.
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296, 110 (210110) : FagPanmily 3(3-0-6)
MATS 110 : General Biomaterials
Soulafigasrinunou : s

naNNINUFILVeITanTInIN Ylnveiandinin NsUszenadanTinin n1sideuvesdandinnly

o a o

ANNUINRBUNITININ NsnaauTanTInIn Msldnudan@inin uilumaluladfandinin euranvesian

q

N
Basic principles of biomaterials, types of biomaterials, applications of biomaterials, degradation of
biomaterials in biological environments, testing of biomaterials, uses of biomaterials, biomaterials

nanotechnology, future of biomaterials.

2.9%. 100 (215100) : 98y ludInUszandu 3(3-0-6)
MICB 100 : Microbiology in Everyday Life
Feulviidosrinunou : 1aidl

unthgeadinen Saquszasdvesnsiiouiugadyiner mnuddmeqduvisd lanl3aunid $73nen

Y Ncu o

Y99aUNIE AunIdRuMsLIng aunidlugeavnssy Ruvsdivdsindennisuwdasedantdagtu Giu 1

1Y

91MA waruenlan) AUNTIRUNTINYAT NI RUNANEAMINSLNYAS Yo nsnalsaluiiviasugia wasnisnennu
\devovesqdunidrenisinuns aunidiuguniemans nguaneurifertugdunidludunisldusslond
diinauanznIIINseIIUaLen (88.) nsadieyarifialiunndndusianngdunid uaznisnatn nstiaue
vdoifetugatniveluaaunisaliag i

Introduction to microbiology, objectives of microbiological studies, the importance of
microorganisms, and world without microorganisms, biology of microorganisms, microorganisms in medicine,
microorganisms in industry, microorganisms in the changing environments(soil, water, air, and space) in
present world, microorganisms in agriculture, enhancement of crop yields, fertilizer, economic plant
diseases, and agricultural damages caused by microorganisms, microorganisms and aesthetics, legislation

related to the use of microorganisms, Food and Drugs Administration (FDA), value addition to microbial

products, and marketing, presentation on current topics in microbiology.

v, 111 271111 ¢ vusudddneel 3(3-0-6)
REAI 111 : Robotics Appreciation
Roulefidesiunou : Taidi

UsyifvesjueuduazanamnIsuiueud Ansiuveanalulagvueud n133uwunUseinnvasiueu

s 1 s

diuUsznaulagdnvMEYusUd LWIAATUATHAILIUEUA N15UTEENAUEUR HANTENUVBUBUARDNIT
msetinludenulan nansenuresiusudseananssdlan wwiltun1sideuavinuvueud nsalAnwvueudly
Uszinelng

History of robotics and robotics industry. Overview of robotics technology. Classification of robots.
Components and characteristics of robots. Concept of robotics development. Robotics applications. Effects

of robotics in a global living society. Effects of robotics in a global industry. Trends in robotics research and

development. Case studies of robotics in Thailand.
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wul. 112 (271112) ﬁugwmia%ﬁaﬁutmusqm‘%’;ém%’umuﬁmnﬁwjuﬂuﬁ 3(3-0-6)

REAI 112 : Fundamentals of Rapid Prototyping for Robotics
Engineering

Reulviidesriuriou S P

NN3E5FULUUTIALG NTZUIUNNTOBNLUUALLUUTIWIAINTTNYUEUS AULUUTNRMNTIN TENN15U8
nsadsduluuLIURLANLAY TanTisesiy auautRvesTanildlunisassiunuuiuudaiy vdnmsvesnisaiig
Funuunasusazeinuay Yanfisesiu auaudivestanildlunisaseiuuuunaiusasin auauifvesduny
AULUUIINANTESNAULUUTINS WAz aiin

Rapid prototyping. Prototype design process in robotics engineering. Engineering prototype.
Principles of traditional prototyping and the supporting materials. Properties of materials used in traditional
prototyping. Principles of each type of rapid prototyping and the supporting materials. Properties of materials
used in each type of rapid prototyping. Properties of the prototype from each type of rapid prototyping.

2.91%. 100 (602100) : msldussTovimaluladdanwidosdu 3(3-0-6)
BIOT 100 : Introduction to Application of Biotechnology
Seulufigasinunau : s

UsgiRnsiaumanaluladinm unumvesddidinsumaluladfann unumvesvelladTaninly
FAnUsziriu unumvesnaluladiinmdedundentarnseyiny unumvesvaluladiinmdelasugiauas
MINAUIUTENA 9385550LazToAIsIEIamaluladTinm uazwualiunsiaumaluladgdiniwluouwias

History of biotechnology development, roles of organisms in biotechnology, roles of biotechnology
in daily life, roles of biotechnology in environment and conservation, roles of biotechnology in economy

and country’s development, ethics and bewareness in biotechnology and future trends in biotechnology

development.

2.91%. 101 (602101) : walulagFannnulanasislns 3(3-0-6)
BIOT 101 : Biotechnology and Modern World

Soulufigasrinunau : Pty

nsysansauiaudilamalulag@inmiuiin Ineinisuasmalulagdinwadelvd wuslduns
Nawmaluladyinin nanszvuvesnaluladdinmadelvisnedis
Integration of knowledge and understanding of modern biotechnology to life, modern science and

biotechnology, trends of biotechnology development, impacts of modern biotechnology on life.
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2.9U. 200 (603200) : UsIRnualudInuseandu 3(3-0-6)
PKT 200 : Packaging in Daily Life
Roulefidesiunou : Taidi

AudAnuazrivesusseiugt Tanlunisussy TansssunAiiion1sussy JULUUYEIUTIYT UTTq
fausitunisesnuuy vssdaeiiienislavanuaznsnann usseAusiTuAanaden nMsfdnavussaieivdold
nsunauinldlnivesussdue anuvaendelunisldussginem wasnsiamussysiue

Importance and function of packaging, packaging materials, natural materials for packaging,
packaging form, packaging and design, packaging for advertising and marketing, packaging and environment,

disposal of packaging waste, recycling of packaging, safety in packaging utilisation and packaging

development.

2.an. 111 (610111) . ussafeiilenisnann 3(3-0-6)
AG 111 : Packaging for Marketing

Roulviidsudou c g

MNNYDIUTTUTUIN UTTIUINENITVUEAL UTTAAUNAIUEN N150NLUuUTsYiaNE aandud sndnual
lupsndum vssyiadiaaianazussyindiieniin ussyiueiiuaaindeu wazwalulagadelmivienuussydioe
Packaging functions, transport packaging, retailed packaging, packaging design, label, brand identity,

intelligent packaging and active packaging, packaging and environment, and modern technology in packaging.

2.8n. 112 (610112) C UIRNSSUNANA 9N DINNS 3(3-0-6)
AG 112 : Food Product Innovation
Seulufigasinunau : lad

Tauusssuems winnssulugnamnisueims winnssuemsluyuueswewuslan vinvewmansduelva
VANMTARUINEATUNDIMNT LWIAANITATIUTANTTUBINT N1TOBNRUULALUNAUBNENAUIDINNT AMNINTDS
NANAUTDINT MIFUINTINNITUIANTTUINIT N1INAIAVDINANTUN uInnTIueIms

Food culture, innovation in the food industry, food innovation from consumer perspectives, types
of new products, principles of food product development, concept of food innovation creation, food
product design and presentation, quality of food products, food innovation management and marketing of

innovative food products.

§0.92. 100 (804100) . msAaseannuuludantaenssunualyd 3(3-0-6)
ARCI 100 : Design Thinking in Emerging Architecture
Seoulufigasinunau P FYE

winAnUeasruieIfungufiaswuiufifvesnishneanwuuaniUnenssuwudlml anudiloegiall

' v
=]

s afeiuIsNIdeUjduiusseninayed dnu dundeniaintu warnisesniuuanitnenssuwilug
mauidgmiegldnssuiunmsesnwuunesimuaandeenssuuuilninfiuywdiluaudnans nsiinnszuiunsidens

panuwuuneauandaenssuiwilv MsidenanuAalunseuIunsAndeenwuuaa dnenssuuualu n1sseau

dupslunsguiunsandesniuuan nenssuuwilvd MsduAsIERluNSEUIUNIANTEDNLUUENUAINTTULUY
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Tl Msasrefunuuegssmswmaznsmegeulunszuiunsindeenwuuaaidnenssunudlng nsagurnanuly
nszvIumMsAnaeenuuuannenssuiunlndivasnsuszendly

Introduction to theories and practices of emerging architecture design thinking. A critical
understanding of method for researching interactions between humans, the society, built environment and
emerging architecture design. Solving problems using the human-centered emerging architectural design
process. Practicing the process of emerging architecture design research. Idea selection during emerging
architecture design thinking process. Brainstorming during emerging architecture design thinking process.
Synthesis during emerging architecture design thinking process. Rapid prototype and testing during emerging
architecture design thinking process. Work summaries in the emerging architectural design thinking process

and application.

2A.YNW. 100 (900100) © AAnssuTINsundludInyseanTu 3(3-0-6)
BME 100 : Biomedical Engineering in Daily Life
Soulafigesinunou S FYY

anuduninastomvesimnssuinisunnd JygrussivguasTrasaumanianisunng deyayia
Fanm Janinm ulumalulagAunisunmd nsknmdudugn nsiiud 3 Jin1sginisunng aaenaumalulad
guamiAnlmidy

Introduction to Biomedical Engineering (BME), artificial intelligence and bioinformatics, biosignals,
biomaterials, bionanotechnology, precision medicine, 3D printing in biomedicine, and emerging technologies

and their impact on health informatics.

fAn.2. 100 (951100) : Feanelnsinuauiudu 3(3-0-6)
ANI 100 : Modern Life and Animation
Soulufigasrinunau : 14is

mmiﬁaaﬁwﬁmﬁuLLauﬁLu%’u UsTamansuagimuinisveseuiludy Aavzuazn1seonuuudmsu
Nuweuiiudy MsanieuareenuuuiiarasdnsuuLeuiiudy Ussunnveaweuiiudunaznssuiunisnaa
waflaAdvadmiunuteuiindy : WWsunsursuiinesuazldfndva mmilﬁaaé}'mﬁmﬁ’ﬁmawwW\Imﬁ n13
Uszgnalfuouiuduiuasiifefoduiinussdriu uasnmsdiauonaiu

Introduction to animation. History of animation and its evolution. Art and design for animation.
Storytelling and character design for animation. Types of animation and animation process. Digital
techniques for animation: computer programs and digital files, introduction to visual effects. Applying

animation to things relating to daily life. Presenting and artwork.
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1.5 ngudvduinwensilugusznauns (Entrepreneurial Skills)

5.5Uf. 100 (128100) D MSUIMTNUANMMENSITHNAUIANU Y 3(3-0-6)
PA 100 : Basic Good Governance in Administration
Seulufigasinunau c ladd

LY

ATUNUBLALWUIANYBINANTTINIAUIE an1nTyminazni1simusesssuluniasy T iavde
aarUszneausTsInALaluniasy Ausssuvasnsiludnd@ny nsdifnunslivansssundvialussdinisniasy ns
DRIGILERIIEGH]

Meaning and concepts of good governance. The problem and the ethics development in
government units. Good governance components and indicators of government units. Student morality and

ethics. Case studies of good governance in government units. Student presentations.

n.sn. 100 (368100) ;. nsBudugsiauneaslulaniiufsuudas 3(3-0-6)
ABM 100 : Starting an Agribusiness in a Changing World
Roulviidesritunou o dd

uAniuguesMISuRussAnnunsliUsraunadie gsRunumsvedaniazvadine anuRavegsiafi
fuargshanuasivangfudneamussUsznounslel uinnssufuemsuasnsinuns wasuasduduuinnss
anuduguszneumslugaadvia msmannAdviadudunuas msudmsnisiulugaivia nsudmsanuidegsio
\NYAT BIAUTENBUVBIUNUGINANYAT 1ATEU8TINANYNT NiNdaumstyn ngurunegsiadmiugusenaunis
LAYa3usTIIMNNGIRY AReRIUNSEANYIvesIRTTUTTaUATIA LS A ALY

Basic concepts of starting a successful agribusiness. Global agribusiness and agribusiness in Thailand.
Good agribusiness idea and appropriate agribusiness to startups. Foods and agricultural innovation and
source retrieval of innovation. Digital entrepreneurship, digital marketing of agricultural products, digital
financial management, agribusiness risk management, agribusiness plan components, agribusiness

networking, intellectual property, business law for entrepreneur and business ethics. Moreover, case studies

of successes and failures are included.

us.uv. 181 (701181) :  nsUnyBlasdudmiudusznaunis 3(3-0-6)
ACC 181 :  Basic Accounting for Entrepreneurs
Roulviideswitunou o i

o

nannsuarauINIlUneIiunsiyd anunune anudidy Tnguszasd anuduiusseninadyd

n3Ru YyBuims Augsia nguunefiieatesiunsdnyidad 11nsgIusenuniinIsturednelasnsauluifn

AmTUT8UNINITRY NeesTaRnTUnT w.e. 2543 wag w.A. 2547 SULUUEINA (UARASTIUAT dRyAAS)
3558105 UTENa VI ANTYT nsUnyBdmsuianisliuims wasuleuedndnd1dy n13dnusennsiens

o

v
v a ] a v

Weuietnyd mstyddmsuianistersdudi wazulevedydfidify Saudsed Weuietnd wnsidudmiu
§579 MslAsesisunsiiu msUszgndlideyamensdydienisandula dunuuasmsiuinisiunu anuduiug
szyeduny Uina iils nslddeyadunuiiiensdadula

Accounting principles and general knowledge about accounting. Definition, importance and

objective of accounting. The relationship of financial accounting, managerial accounting, and business.
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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 makine.

Us.U%. 185 (701185) : walAn15AN1SA1EREN99NY 3(3-0-6)
ACC 185 : Simple Tax Management Technique
Seulufigasinunau : s

TassadransiafunSvesusemalng wisnuidaiun® uagdiviniden® msdafunidves
mheanunsUnasessEAuTiBsiuLazsiansEfiRuLardgnaia ninnasikazn1sTanmsasusandesdu
A #RulduArasTsin1INRulaINN1IeL Juldandndn Juldainnisamu Juldainnsliusnis wasdu
16Buq msdnnisaSiulsyarasssuailidsnSedisusynin msina® a fidne mumdninasivesnsuassning
ArAnAssEven s As SRl dyaaasTIunuar N BRUlAGAyARe uaruINIRINsINgULUUNI TR
3013 ms%’mﬁum@;&aﬁhlﬂmLﬁ'mﬁ’u?m%uawﬁ’]ﬁsuaﬂﬁﬂizﬂaumiﬁmmL‘ﬁ'au BAZHUINIINITANINTUINITAN
nzidounByaniiin nihflvesfuszneuniseanzideuisaiuluifuad msdaviissau uaznsdszude
nsveRuMSyaA i MU MATesiunsHaEn N3dnmn msliuins wazmsdmhemswedausing

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. 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.ne. 101 (702101) nsRuludIndszaniu 3(3-0-6)
FINA 101 : Finance for Daily Life
Seulufigasinunau : AMSUUNANEIUBNIYUBNNITRULALAITTUIAS

arwiidesturesnisuimanisiuludinysesiu msadegiurduamianiaiu msdisnguainms
153U NM5URLUNNNSEL M5UST5eld 518918 wazansEwiay Usn1svesanTunsi nmseauiiy nsl
KUy MINRunMItudmsumnnisalvestin MsUsEAuAMIIEEY N39S anSnIENAInS ey
Lﬁammqm

Basic knowledge of financial management for daily life. Wealth creation. Financial health evaluation.

Financial planning. Income, expenses and debt management. Financial institution services. Saving. Letting
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the money work for you. Financial planning for life events. Risk insurance. Tax planning. Preparing for

happiness.
us.ne. 102 (702102)  : nsasuluwadalannisitiu 3(3-0-6)
FINA 102 : Investment in a Dynamic Financial World
Noulvidasinunou D AMUUNANYIUBN IV UBNNITRULAZAITSUIAISIINUL

o ' %

AR YU LAy

q

AMUMNERATANAIRYVBINITAMU NMTINAAIANITRULEENITAUlUndnnSng §
unumvewiunilnedin axlsfeviuiuazdesierlsinazamuluiug awmulagriuiloa®n: neausILaEN1TAL

Tunesyusausing 9 Msdsuuvasiunisiiugyn fvie (Mstuguuuuidaszandnas) Tannstuiasuly
shemaluladudensy Gululanvesewian: BuAivia nsfulugaadiofiudeuly

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.

Us.na. 100 (703100) :  dugiunsadisgsiaaaimdnuaznsidudusznaunis 3(3-0-6)
MGMT 100 : Startup and Entrepreneurship Fundamentals
Feulviidesrinurey S 1

LLmﬁﬂﬂuaqqiﬁﬁlam%wé’wLLaSﬂﬁiLﬂuﬁﬂizﬂaUﬂﬁi NFNRUIMNUFINIEATNTN NTEUIUNITANLTIDBNKUY
ilemsWauuInngsy nagnsnsiwdnsasioangnaindimiugsioanimen nagnsnsnaauaznisnanaiIvia
WIAANITUTITTANIINSAULIVITIAATNEN N15UTM533NIATEUATI N15aF1TRIUETTURIANTAIMSUTIND
anindw nislidoyatnfienstuindoussfivaniimen unAamensiiudmiunisssiaamingm dumans
TEANVUVDITINVANNEN

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) :  msdudusznaunisuazgsiaiUasdiu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Roulefidasiunou o laid

unummaduguszneunisiunisiaunirsegiavesdsame lenialunisusenaugsna audnvusuas
wsegslalunsidudusznounts animwindeu Ussinn JULUULAZRALEING BENN153ANTT N153ANTSAILN1TAAIN
NSHER NM3RY Yy M8 nvanegsna g3fseninalseme uazasusssudmugusenauns

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
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management, accounting, taxation, business law, international business and business ethics for

entrepreneur.

Af. 100 (751100) :  iAsugAfERsludIausEdndu 3(3-0-6)
ECON 100 : Economics for Everyday Life

Roulviidesritunou S FYEY

¥ @

wnAamaAsegmansiiluliludinusedifu fifedestuniman nisuilae nate Melddssannd
N1IARIANBITUL N1TRUKAZNITEUIATT ANZRUT KA IUHA N159199U LATEENINITAKALNITRUIENINUTZNA
mMswRATYgRaLazAnndey

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.

du. 100 (851100) . msdeansUesdu 3(3-0-6)
MC 100 : Introduction to Communication
Soulafigesinunou : Tl

LUIARAIUNISEBANS NTLUIUNNTADENT NUNNLALUNUINVBINSHRANSLIAYY Fon1adsntazmalulad
ANSAUVANDEIAL
Concepts of communication. Communication process. Roles and functions of mass communication.

Alternative media. Information technology and its interface with society

Aaa

1.6 ngudwdruiinezanudrlauaznisldinaluladndvia (Digital Literacy) wia nguiuidusinwenisdy

wauladlan (Global Citizen) %38 ngudvisuvinwenisuszandldyguseivg (Artificial Intelligence)

9. 106 (140106) s Wmunenswaunig ey 3(3-0-6)
PG 106 :  Sustainable Development Goals
Seulufigasinunau P (Y

wAnvasn s NgBuiulgviasegia nsles wazdeny wWivune Whilssasd wazdidinvoinis
'Y AU oA A o PRy aa o AU A o v
PNy AuTanleavawt 1 uu1en s Ngguly 5 98 (5Ps)  ANSHRIUINEITUAUAINUNINIENI
wiswghaaznsdies nsdifnwmsilidmunenisiaufddudunaluglsy asdfnwnisilidmnents
o Ao A & a = ~ ° v o Ad A & a o ~ °
i Ngedudunaluswsnwile nsaldnwinsybmdnungnswaungsdudunaluawsnila nsalAnwinisvin
Tt munensimu g wdunalukonsni nsdidnwinisilmdvunieniswaunidsdudunaluns fusannans
nsaAnwNsy I munenswauRgdudunaluedsls nsalFnwinisvinlidmuneniswaunfdadudunalu
ppawmsaswazlaluile nsmanwIn1svilmtmunenisiauAdudunalueensiusen wWhnuneniswauig
geunaraUTanlenuuleuIeNITATYINILUULATEIAATININ LATYININYULILY wavlAsugnadiles (Bio-
Circular-Green) Tudsewnelne

Concept of sustainable development and economic, political and social problems. Goals, targets
and indicators of sustainable development. Connections of SDGs in 5 aspects (5Ps). Sustainable

development and economic and political challenges. Case studies on the implementation of sustainable
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development goals in Europe. Case studies on the implementation of sustainable development goals in
North America. Case studies on the implementation of sustainable development goals in South America.
Case studies on the implementation of sustainable development goals in Africa. Case studies on the
implementation of sustainable development goals in Middle East. Case studies on the implementation of
sustainable development goals in South Asia. Case studies on the implementation of sustainable
development goals in Australia and Oceania. Case studies on the implementation of sustainable
development goals in East Asia. Sustainable development goals and their relationship with Bio-Circular-Gree

(BCG ) economic policy in Thailand.

4.97. 110 (013110) © 3@NYINUIINUTTINTU 3(3-0-6)
PSY 110 : Psychology and Daily Life
Soulafigesrinunou o il dwisutndnundtladledven

InneniuiinUsedniu Jadeiudnuaizdiuuaan Jadesuduiusnmseninuana Jadenuday

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

2.9M. 111 (201111) : lanwvisdIngeans 3(3-0-6)
SC 111 : The World of Science
Soulafigesrinunou PSR FYEv

Ui ANUnNeveIINgImans wmalulag wasuinnssy UsyiRveinemans nalulad uazuwinnssy
NTEUIUMINMMeImMans AanssunguiieafuinenmanfuazinaluladludinUsesiu Inermansuazvelulad
AunIsHaIUsEImA Ingmansuazmaluladiuasegia Inermansuazmaluladiudiay Ineimansias
wieluladfudanden Insmaniuazmeluladiuiausssy Inemaniuazmeluladfuyuvuriesiu Ineimans
wazmaluladfunsivdsuniasanimniionnia ermansuazialuladfumsiauniidadu vievdesu amuenu
aulaveslinfny wagnisunausluvioaseu

Introduction, Meaning and history of science, technology and innovation, Scientific method, Group
activities about science and technology in daily life, science and technology and country development,

economy, society, environment, culture, local communities, climate change, sustainable development, or

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

2.9, 114 (201114) . Anereansawandeslulandagiiu 3(3-0-6)
SC 114 : Environmental Science in Today’s World
Roulefidasiunou S P

danndeuuazranszmuanianssuvesyed anunszuinGesdanadenluniiuinmnd anuddiyues
ANNMaIATaNEN1sTInm; MIeyinEiiieauian mslimineins maEulavesUszvinsuazuaiiy Msuandives
Telou amzlanfounazmsidsundasanmgiionnia Ingandseu maiannegadduiieinwausalunsuilan
NININTEITUNALATNTNALIL aaumsaidaandentiagii

Environment and impacts from anthropogenic activities, Environmental concerns in international

venues, Importance of biodiversity; conservation for the future, Resource use, Population growth and
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pollution, Ozone depletion, Global warming and climate change, Energy crisis, Sustainable development

(balancing of natural resource consumption and replacement), and Current environmental issues.

2.AN. 123 (204123) : memsdeyaitasiy 3(2-2-5)
(& 123 : Introduction to Data Science
Soulafigasrinunou S FYEV

ANTINYBIINGINITTRYA N1TTIVTINLALAITLANNTITRYA N1TIATIETTNTTUU N1TIATIEALT
wensel MIBATTRdanleuly msuesnmdeya Ussiiwimeluinenisdeya
Overview of data science, data collection and acquisition, descriptive analysis, predictive analysis,

prescriptive analysis, data visualization, challenging issues in data science.

2.AW. 171 (204171) : Ugyyusehugrinunanananisn 3(3-0-6)
(&) 171 : Artificial Intelligence Among Us
Roulefidasiunou o g

s a

{]mﬁgmigﬁwﬁﬁmﬁu lassasramvihnuveslyauseivg Tayaussivgludiaussdniu Jyayusshivg
luthudaasey Jygusehvgludiewansus Jyguseavglumsduiiuasdaniine Jygrusehvgluniwemans
Yyyusehvglumatuuasiinnisinu Jyausshvgluuinsaiunsunnd Jaaivseivglunisinens wuilty
HaNsENU LazUssiuniaasesssuveslyyuss vy

Introduction to artificial intelligence, working framework of artificial intelligence, artificial intelligence
in daily life, artificial intelligence in smart home, artificial intelligsence in smart city, artificial intellisence 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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2. AUINIVIRAN

2.1 NSTUAUIBILAY

2.%1. 101 (202101) : %qﬁmaﬁﬁugqu 1 3(3-0-6)
BIOL 101 :  Basic Biology 1
Roulufidewiunou o laid]

unih seideuiinismainermans Snvasianzeedddi®dn n13daszuuadi®in aseiveddldin
WwadlazluMUeATY Wugmansiazenyiugaans nalnvesiiauins miumainvaisvesdsditin 1nsaiauas
wihiivesiia Tassasauagntifivesdnd uag dnineuaznginssy

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. 103 (202103) : URUAN5TINe 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Joulufigoiunou : awmzidguiSeunsaunu 2.91. 101

naegansIald lassaiuagnihiveswad n1smelaseauiead nsulaead ugemans ITmuinisuas
ANUNAINIANEVDIAWMTIN Loden Walodnd waAnssy waziinaineiuszeing
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, evolution

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

9.a1. 103 (203103) : sadiialy 1 3(3-0-6)
CHEM 103 :  General Chemistry 1
Roulviidosiudon ¢ 1ufl

USunauduiiud uia voanainazvewds nfieslulaundind lafluall augaiad lassadiseznouuas
A1TNEW] wazusELAdl
Stoichiometry, gases, liquids and solids, chemical thermodynamics, electrochemistry, chemical

equilibrium, atomic structures and periodic table, and chemical bonding

1.A1. 104 (203104) : afivalu 2 3(3-0-6)
CHEM 104 :  General Chemistry 2
Soulefigowiunoy  :  2.au. 103

a1sazany nIn-luakaraunalosadin aunalossuididaukarnanunisazaiy asuszneulaeesaiudy
wildaades saumansiall wazaldunid
Solutions, acids-bases and ionic equilibrium, equilibria involving complex ions and solubility

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



118

2.A8. 107 (203107) : UjdAnsiadivialy 1 1(0-3-0)
CHEM 107 :  General Chemistry Laboratory 1
Soulefidgowiudon  :  awzdouSeundouiu 2.au. 103

wadarieg TufesufAnisiadl UiiememeunsuarasUsznauremeduas nImeasivesulia

Tassadamdn msmenusulouazanudoundiwesnisifnlevesh miudeuvesufjisen wadtanin sidnlnsla
Fa Ufiseundulazaunaiail \wreenadurednuiey

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.au. 108 (203108) : UfTRANswesivalY 2 1(0-3-0)
CHEM 108 :  General Chemistry Laboratory 2

Joulefidowiudouy  : 2.au. 107 waz amzdouSeundouiu 2.ax. 104

mavninaluanalagendenisanaswesgadonuds aunanse-wud asavarediesuazufisenlelasi
Fa nTvn1slnmsndmsuansaratenIn-lua naresgn)iran1saralereunde NaAMN1TAYANY @13 a1sUsENeY
lapasAiudu dnsmsiinufisenadl niidunid n1siaseiidenunineedlesauuinngs |l wag IV 13
Teendnan nedlessuuInkarlessuaulundelinsuein uasnisveaeiivay

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 |, Il, Ill, and IV, qualitative analysis of cation and anion in

unknown salt and special experiment.

2.a%. 102 (204102) : MFaTidayadanivzmsdisiaiiumaliauaznisuszend 3(2-2-5)
CS 102 : Intelligent Data Analysis : Survey of Techniques and Applications
Roulviidesunou : gl

unihgnisimszideyadeaios: 9Innsdudnisues mslesgikazmsiidunmdayauuunsis
nsdnakasnITIREidenu nsussnananselateyadmiunsussendlele?l n1snsaaduas3dnnin ns
Jraesmeanulusiuaiiounazanudusiuaiy nmseuiuuulddymidugulunudssgnddunisiinsei
Joyadaniuy

Introduction to intelligent data analysis: from capture to sharing, tabular data analysis and
visualization, text exploration and analysis, data stream processing for loT applications, image detection and

recognition, simulation with virtual reality and augmented reality, and problem-based learning in intelligent

data analysis applications.
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2.A00. 115 (206115) @ uAaARadMUINGIMAATSIINYIR 1 3(3-0-6)
MATH 115 :  Calculus for Natural Sciences 1
Roulviidesiuney  :  aidl

ANAAAASYTUEMSUINe AR SETINYA AlauaznIzdailowelsity ayiusvoslendu s
Wied MIUszendveseuiusdmsuIng manssssuyd Usiusuaznisussgnadmsuineimanssssuia
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.

2.A00. 116 (206116) :  UAARSAEINTUINIAEATSTINYIR 2 3(3-0-6)
MATH 116 ¢ Calculus for Natural Sciences 2

Joulefigowiudoy  :  2.am. 115

afuuazeuNIaTUA aunsleyRuskarNsUsTend N3 Hduranedulsuaseyniuseay
Infinite sequence and series, differential equations and applications, graphs and function of

several variables and partial derivatives.

. 117 (207117) ¢ UfURNnsWENd 1 1(0-3-0)
PHYS 117 :  Physics Laboratory 1
Roulefidosunon il

¥

nszunAvIuRnsietumsldisnsmanemansluidndiiugiu Fasenauie N1snnaewweeg
Mesnunarans gammarnans pau i an1izwimin virumans uasidndealval
Laboratory course dealing with scientific methods in basic physics consisting of various

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

2.4, 187 (207187) : Wand 1 3(3-0-6)
PHYS 187 : Physics 1
Roulvfidosiudon  :  lid

! Y} ¢ o .:4' = ¢ &
WLKazNITIn namans n13du Adu wazides vatlva gaummarmans i aunulvih annizwiwbn

1

waTAUNLLILVAN ViAurans wasiandenln

3

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

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

2.0, 262 (208262) : andUasdudvisuIngdansiazinalulag 3(3-0-6)
STAT 262 :  Elementary Statistics for Science and Technology
Soulofigowiunoy  : lif

nsesunedeya Anudazilukaznskankasnuinandy MsdssunauaznageuaNyRgIuiediv
ALadeUsErINg MIUsEINMLAEAFRUaNLATIUNEINUANNLUTUTINUTEYINT MsUsEINMLaENAFRUANYRTIY
WNerfudndulszyng nsussgninmageulaindi@es M5IATIeRANLLUTUTIN MIIATIERNTnnuLAL

anduiius nsliseiteyalnsorfonadnsnlaanlusunsudusagunsata



120

Describing data, probability and probability distribution, estimation and hypothesis testing of
population mean, estimation and hypothesis testing of population variance, estimation and hypothesis
testing of population proportion, chi-squared test application, analysis of variance, regression and correlation

analysis, data analysis using results from statistical packages.

2.2 ASZUIUIBLDN

2.A3. 201 (203201)  : L@BUYIY 1 3(3-0-6)
CHEM 201 :  Organic Chemistry 1
Roulufigoiudouy  : 2.Au. 104 w39 2.A. 113

Wuszuarlassaiavesasusenaudursd madsamyilsiduluaisuseneudunsd aweslownd naln
YeaUfisenalidunsy UfAsenisununivesiedlolidnaisveududi Ufasennisidn Ujiseinisiiiu wasnis

Wagumilanduvesansusenaudunie

Bonding and structure of organic compounds, a survey of functional groups in organic
compounds, stereochemistry, organic reaction mechanisms, nucleophilic substitution at saturated carbon,

elimination reaction, addition reaction and functional group transformation of organic compounds

2.A3. 202 (203202)  : LA3BUYNSY 2 3(3-0-6)
CHEM 202 :  Organic Chemistry 2
Joulufigowiudoy  : 2.au. 201

Ujfisevesansuseneunisueilia Ujiservesansusenauneuginm ansusenaunelsuusn aslulainse
nnezillu WAy nsnieadn uay 8Ua
Reactions of carbonyl compounds, reactions of conjugated compounds, aromatic compounds,

carbohydrates, amino acids, proteins, nucleic acids and lipids.

2.A4. 211 (203211)  : ndedunIdNugIy 2(2-0-4)
CHEM 211 : Fundamental Inorganic Chemistry
Roulefidewiurion  : 2.A%. 104 i 2.au. 113

[ L

Inssasnsdidnnselindvesozaeu wafldauzveands nsnuaziva oandindunarsandu wazauiRvessin
waza1slsznau
Electronic structure of atoms, solid state chemistry, acids and bases, oxidation and reduction and

properties of elements and compounds.

2.A4. 222 (203222)  :  QuuWWaAEAsIATILAZENNE 3(3-0-6)
CHEM 222 :  Chemical Thermodynamics and Equilibria
Roulufigowiudouy  :  2.Au. 104 vi¥0 2.a4. 113; uaz 2.0, 112 w30 2.A0. 116; waz 2.4, 187

gaunmarmansindl autfveniia vewmawsgiie aunaignia aunawd wasiaillnd
Chemical thermodynamics, properties of gases, simple mixtures, phase equilibria, chemical

equilibrium and electrochemistry.
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2.A4. 223 (203223) : pdlAfausunazaUnlnsalny 3(3-0-6)
CHEM 223 : Quantum Chemistry and Spectroscopy
Soulefigowiunouy  :  2.Au. 104 0 2.a0. 113; waz 2.0, 112 w30 2.A0. 116; waz 2.4, 187

Uszifnamansmaudiy aunsnau lnseadedidnaseuveseznon lassasadianasou vasluana da1us
wasunlisailowaznamansads uarannsalnUvedluana
History of quantum mechanics, wave equation, electronic structures of atoms, electronic structures

of molecules, quantized states of energy and statistical mechanics, and molecular spectroscopy.

2.A4. 228 (203228) : UfuRnsiasideiEnd 1 1(0-3-0)
CHEM 228 :  Physical Chemistry Laboratory 1
Roulvfigowiuiony  : amudouSeundauiu 2.au. 222

Anufouluarsvesnisazaly Usuinsnisidealuans aunaluaisazane nisilwihvesansazanedidn
nslad duvszaviuoniifvesdidninslad nsumeisudtuiue svadlessu guvnamanivoueadliiiued
aamgiingAveansavate wnudvignrveswewlmaassuin uazdnsdinvesnuganuioudmivuia

Molar heat of dissolution, partial molar volumes, equilibrium in solution, conductivity of electrolytic
solution, activity coefficient of electrolyte, transference number of ions, thermodynamics of electrochemical

cell, critical solution temperature, binary-solid phase diagram and heat capacity ratios for gases.

2.A4. 231 (203231) : pdAesziiledu 3(3-0-6)
CHEM 231 :  Fundamental Analytical Chemistry
Soulefigowiunoy  :  2.6u. 104 wie 2.au. 113

WUIAATILUNIATITLATIEN A1STNAIBE19AENNSIASEUAIBES ADR bULATILATIEY N1TIATIEHLAY
U311M5 NSIATITAALUINLN kazn1sannelefivinayaiey
General concept in analytical chemistry, sampling and sample pretreatment, statistics in analytical

chemistry, volumetric analysis, gravimetric analysis and solvent extraction.

2.04. 232 (203232) : 1WA edidwsnzid 2(2-0-4)
CHEM 232 : Electroanalytical Chemistry
Roulufigaiunioy  :  2.0u. 104 wse 2.ax. 113

umhliliadieszit aeudninues lnnudlowns aaouuss Blinlnsns1iwes wagliaunuuns
Introduction to electroanalytical chemistry, conductometry, potentiometry, coulometry,

electrogravimetry and voltammetry.
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2.04. 241 (203241) @ UfURNsIAIBUNIE 1 1(0-3-0)
CHEM 241 :  Organic Chemistry Laboratory 1
Soulefidowiudouy  :  awzdeuSeundouiu 2.ax. 201

n1smIqaLienuazananinal nsanuanlul nisada nisndudaeloh Tasunlnnafusduuig
lasuvnailvinreduy aweslewnll N153ATLReNTBUNIERuAm 1 (@15Useneulalasasueu weadaelan
WAZUOANBEDR) NTIATILVANTBUNIEDIAMNN 2 (Weadledl Alau nInA1sUBNTAnuLarayRusYRINIAATUDNT
an) uasUisealidumsd

Boiling point and melting point determination, recrystallization, extraction, steam distillation, thin
layer chromatography, column chromatography, stereochemistry, qualitative analysis of organic compounds

and organic reaction.

2.a3. 242 (203242) :  UfURnsiAdiBunsd 2 1(0-3-0)
CHEM 242 :  Organic Chemistry Laboratory 2
Soulefidowiudoun  :  2.au. 241 wazamzdeudeundouiu 2.au. 202

aaa

UAse1eendintuvesioanaged Uinsensanduresasusenauaisuaiia U)Ase1n1siiinees
asUsznouniveiia UfRTemuniuuuLeansa miduaneiaseyiusuesnsna1iuonddn Uiitenisunud
yesasUsznavuelsuuiin Ufisevesarsusynouiluedn Ufnsenvewelsuudniediu: UjAsenlaieleduuas
Aslulansn nsnezilulazlushiu uazaln

Oxidation reaction of alcohol, reduction reaction of carbonyl compounds, addition reaction to
carbonyl compounds, aldol condensation, synthesis of carboxylic acid derivatives, substitution reaction of
aromatic compounds, reaction of phenolic compounds, reaction of aromatic amine: diazo coupling reaction,

carbohydrates, amino acids and proteins and lipids.

2.A3. 286 (203286) : UfuRnnsiAidATIzAUNY 1(0-3-0)
CHEM 286 :  Fundamental Analytical Chemistry Laboratory
Roulefigewiunen  :  amadeueundoudu 2.au. 231

aufidlunismuiaasuasUsinns N1SAMUIUANUTUTUVBIFIDEILATATATANENINTFIUNTLATEY
WAZNISVINUINTFIUENTALANLNTA-LUE N1TIMNTANTA-wud N1svUSinaansuatustagluasiuslulaniuey n1sm
Usunamanlaonislnmsedslnuna@ouilosiausniiun nsieisutaznisianasgiuaisazaiglelonu n1sm
Unaunsauednesdnludiedniiug nsmenunsgdnwenhiegidnenislnmsadesifie nmsmuiuanae
lsdlneislaenfnnazaiau namuTuaasdisnistaimdnuagnsiineiteyaidadnaelusunsy
AaumaTdmIuNIsUsEENANIUATTATIE

Precision in determination of mass and volume, concentration calculation of sample and standard
solutions, preparation and standardisation of acid-base solutions, acid-base titrations, determination of
carbonate and bicarbonate in soda ash, determination of iron by potassium permanganate titration,

preparation and standardisation of iodine solution, determination of ascorbic acid in vitamin C tablets,

determination of total hardness in water sample by EDTA titration, determination of chloride by Volhard
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and Fajan’s method, gravimetric method and statistical data analysis using computer programming for

analytical chemistry.

2.A4. 287 (203287)  : ujuanisluduedidiasizi 1(0-3-0)
CHEM 287 : Electroanalytical Chemistry Laboratory
Roulufigasnunou . awmzdsuSyundauiu 2.ax. 232

nsindndluilaenss mslnmsawuulnnidlewnsn Mslnmsanuuasudninusin n1slnmsaiuug
apuASn Msimmsanuukeumelswmsn Mamlavelusediswaasslagdidninsunsiunsn mMslnmsawuuaia
Hlwwes mamusualeseulavslaghaunuun’ nsfnvimaidaleadnliunuwss uagnmsiinsezideyanielni
wnilogsienisnNiImes

Direct electrical potential measurement, potentiometric titration, conductometric titration,
coulometric titration, amperometric titration, determination of metal in alloy sample by electrogravimetry,
Karl Fischer titration, determination of some ions or compounds by voltammetry, study of cyclic

voltammetry and computerized analysis of simple electroanalytical data

2.0 303 (203303) : aunlnsalnUniaaiidunsd 3(3-0-6)
CHEM 303 :  Organic Spectroscopy
Soulefigowiunoy  : 2.aAu. 202

wuaaUnTnsus’s uminisivadnivsaln? sansihlean-3adaanivsalnl Sunssaanlnsa
107 Jumdesuunuinslsuuugadninsalnl wazn19nszilaseastamaaiivesansdunidlngendemainnig
wuaannsumstazaninsalnd

Mass spectrometry, introduction to spectroscopy, ultraviolet-visible spectroscopy, infrared
spectroscopy, nuclear magnetic resonance spectroscopy and analysis of chemical structure of organic

compound using mass spectrometry and spectroscopic techniques.

2.A4. 308 (203308) : UjURNITIALBUNIE 3 1(0-3-0)
CHEM 308 :  Organic Chemistry Laboratory 3
Soulefigowiudou  : 2.0, 242 wazawmzideuFoundouiu 1.a1. 303

a a

nswssnasUsznauemelslendn Uiisendad-gawmes Uiiseinsuensa iniiduniddaas Ujasen
fasusilminuulesstin nmsdanszvnansduneu lulefiea mavssgndind@ideslunsdansziansdunic uas
NTUNENTNANTUNTITUY

Preparation of heterocyclic compounds, Diels-Alder reaction, Grignard reaction, organic
photochemistry, ionic rearrangement reaction, multistep synthesis, biodiesel, applications of green chemistry

in organic synthesis and isolation of natural products.
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2.A4. 315 (203315) : @UNIATULATNUGY 2(2-0-4)
CHEM 315 :  Symmetry and Bonding
Soulefidowiudouy  :  2.6u. 211

aunnsdsluananazneeyingl ngufiussdmsuluanalaniauduasnguiusydmivansgadou
Molecular symmetry and point group, bonding theories for simple covalent molecules and

bonding theories for complexes.

2.04. 316 (203316) : pdlARasAITULAZIATRRILNIUWNAAN 2(2-0-4)
CHEM 316 : Coordination and Organometallic Chemistry
Roulvfidowiudou :  a.au. 211

lassairuavaneslonivesansifetoulavesunsuddu anvAddidnnsedndvosanndeioulansunsud
Fu @desnrnmnamesiulauniindvesansdadoulaneunsuddu nalnufisevesansidetoulansunsuddu uni
Renduiailoasunluaiadn TassaduarUifsendesiuresmssznovessunlussiadn wnlduiagtuvennd
IAvoshuutuLaziatioosunluiaan

Structures and stereochemistry of transition metal complexes, electronic properties of transition
metal complexes, thermodynamic stability of transition metal complexes, reaction mechanisms of transition
metal complexes, introduction to organometallic chemistry, structures and fundamental reactions of

organometallic compounds, current trends of coordination and organometallic chemistry

2.A4. 318 (203318) : UfjuRnsiAlieliuvid 1(0-3-0)
CHEM 318 : Inorganic Chemistry Laboratory
Rovulevfidowunon  :  awmsdeudeunfoudu 2.01. 316

annureandinduvesiiu nsdnviaiissnmuesaniuzeeninduiinulddes duiinalolewes vdna
ANLUTIYRIELBALNUATIToAUnATIve s Tedou 51unIUdty Amnuannsalunsisuiteduamesian
Asfain nswIsuuaznisiigatmlelumeimasuiadavesszuulavead(in uundlniadl msldarsuszney
afun3d warn1IATIEREsUsENOURTUNIE

The oxidation state of tin, stabilization of rare oxidation states, linkage isomers, the influence of
lisand-field strength upon the spectra of complexes, the transition elements, photocatalytic activity of

semiconductors, preparation and identification of geometrical isomers of the cobalt(lll) systems,

magnetochemistry, uses and analysis of inorganic compounds.

2.A4. 323 (203323) : aUNAAEASANLATLANILYILES 2(2-0-4)
CHEM 323 :  Chemical Kinetics and Photochemistry
Soulufigowiudoy  :  a.au. 222

JAUNAFANSLAN VO BfIaUNaransTILAE LaglaliTua

Chemical kinetis, kinetic theory of gases and photochemistry.
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2.A4. 324 (203324) : WOALIDS ADAADYA LAZLANNURA 2(2-0-4)
CHEM 324 :  Polymer, Colloid and Surface Chemistry
Joulefigowiunouy  :  2.au. 222

WPINOAOTNUIU LANADARDYALATLATIURY

Basic polymer chemistry, colloid and surface chemistry.

2.A4. 327 (203327) @ Uf{UANsiAsiBeENd 2 1(0-3-0)
CHEM 327 :  Physical Chemistry Laboratory 2
Soulefidowiuiouy  : amudouSoundouiu 2.a4. 323 e 2.4, 324

1Y

wavesguugifislresnsinininufAsen Uiisenlelasladavesefiaesdinn nsiaAiasiidnsives
UfRselaeneudalyiues mameiasiisasvesjiteneendiadu saumansvesufjizenlusiuduegianis n1sga
Fuanansazaty nsmeududuingauesnsiinluead@Sud)vesansant iy nswiluninimyeseinie
wiannnsinanumila MatsefisenaligauaanuuTisnus mimﬁmﬁﬂiuLaQa‘uaawaaLuaﬁmamsi’mmwwﬁm
A1382aN8L399N N3TEYLBNSNYAVINBAET N1SIANUTLILLLYRNRlngARaLNSREUARINIMUILYY

Effect of temperature on reaction rate, hydrolysis of ethyl acetate, rate constant determination
by conductometry, rate constant determination of the oxidation reaction, kinetics of fast bromination
reaction, adsorption from solution, determination of critical micelle concentration (CMC) of surfactant,
determination of the mean free path of dry air from viscosity measurement, heterogeneous photocatalysis,
polymer molecular weight determination by dilute solution viscometry, polymer identification and

determination of polymer density using density gradient column

2.A3. 332 (203332) : N15IATIIMSIASUN NN 2(2-0-4)
CHEM 332 :  Chromatographic Analysis
Roulvfidesinuney @ 2.au. 231

AMIWVDIMANNITNNLATLINNT I nsuennslasaninasiiiuuaatadn wialasuilnnsidl lasuily
neveuvAIANIIIULEY Wadamsasinlnnsiaus
Overview of chromatographic principles, classical chromatographic separations, gas

chromatography, high performance liquid chromatography and other chromatographic techniques

1.3, 333 (203333) :  nsleTzRelsesesdiemedaUnInsuns 2(2-0-4)
CHEM 333 :  Spectrometric Instrumental Analysis
Roulvfidasiudeuy  : 2.4, 231

a a

unihAsmsanlnsiue’ esdusznevveandesanlnsiwes g3iaTaaunlnsinlamd gliuaeud
awnvsiues sursnsnauninguns sznaulinaininsalny expoulineugesnduaiuninsiun’ svaoulindiia
Fuarunlnswe3 dudnfindanianataunaunlnsiuni

Introduction to spectrometric methods,spectrometric instrumental compartments, UV-Vis
spectrophotometry, molecular luminescence spectrometry, infrared spectrometry, atomic spectroscopy,
atomic absorption spectrometry, atomic emission spectrometry and inductively coupled plasma

spectrometry.
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2.A1. 338 (203338) : UfURmaeiideneidlsiaiaciio 2(0-6-0)
CHEM 338 : Instrumental Analysis Laboratory
Joulefidosiiurion @ 2.a3. 332 uag 2.a3. 333

gunsnluazmadafililagmlvluiesjoRnnaifin g iuasdoufiRnnuasnsdeluiosufinnng
nmaeszndsliualasmaiadansililoas/AdlaaUnlnsilawn nsimszidsliuiulasmaiadia
Fuanlnsiund Maeseidaguninlagmailaiisensiudnesudurisaanlnsiuns n1sfnwidadens
Lﬂ%aﬂﬁaLLaz'vmLﬂﬁﬁﬁmaﬁiamﬁLﬂiwﬁﬂ'%mmﬁmimjwmﬁﬂL‘V\IauazmauﬁﬂLLaUGIJa%U‘B’uaLUﬂImLm% QUEICRELY
fogranaznsiinswiviinusnlasmedamaterneuiinueusesuduaninsiuad sAnundadefiiinase
Usgdnsnmvesmeduilunialasunlvnsil nsdmsgmdenunimwasdUsunalasmaiauialasunlnns i
nsAnwtadeiinasoustavsamnsuenlumaiededalasinlnnsflanssausgs uazmsiesgideinniag
watiadaialasuilnnsflaussauggs

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, quantitative and quantitative analysis by gas
chromatography, study of factors affecting separation efficiency in high performance liquid chromatography

and quantitative analysis by high performance liquid chromatography.

2.A4. 351 (203351) : nsiauda 2(1-3-2)
CHEM 351 :  Glass Blowing
Joulufidowiudou  : 2.Au. 104 %50 2.A4. 111 %50 2.04. 116 Wse 2.A%. 151 %30 2.AL. 154 %30

2.A4. 162 %38 2.A%. 171 ¥32ANUAMUTIUTBUVDINIATY

o

ATINAAUVDILAT MENNITNITAAKAT N1TVABULAT 1ATIaT1909uN nAluladuia wazuiRnsh
\Neted
Definition of a glass, principles of glass formation, glass melting, structures of glasses, glass

technology and related laboratory.

2.A4. 352 (203352) :  adwUaeadisluviesujifinsiadl 2(2-0-4)
CHEM 352 : Safety in the Chemistry Laboratory
Soulvfidesriudauy ;2.4 111 uaz 2.A4. 115; %se 2.A4. 104 uas 2.AY. 108;

W3ANUAUTIUYDUVBINIATY
wiruafLazIuusIsuaNlaaniy nguuie 1R kastetiAuNgITaInuALUaBnfunILATl

nansiiudeyaninulasndis anudeswasnisuimsanudss msvibidunanwaznisiaeaseiindu

duns1wadUasnie n1sndnidesnnudesdu 9 ludesufuinisiall uagnisnouldanidusegdfmelu

]

WosUfuAnsiadl
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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.

2.4, 353 (203353) : vinwsfisndunazadesssuniaad 2(2-0-4)
CHEM 353 :  Essential Skills and Ethics in Chemistry

Roulufigowiudeuy  :  2.Au. 104 vide 2.Au. 113

umiignszuiumsiaginsmaneimans 1ssunssumaineimaniiad indosdeuazisnndeunanu
aIne1mans wioslouaziinistiauenaunIietmand a3e555uN19IeNMans wagn1suaniaeanis
Anaonminns mslilyanuseivgnmaniiognssuiaveu maiauauduiioainmanad

Introduction to scientific process and method, chemical literature, tools and methods for scientific
writing, tools and methods for scientific presentation, scientific ethics and avoiding academic plagiarism,

responsible use of artificial intelligence in chemistry, professional development in chemistry.

2.A4. 397 (203397) : A1SHASENAUNIBUAMSUAUNIANY 2(2-0-4)
CHEM 397 :  Preparation for Cooperative Education
Joulefigowiudouy  :  dnAnedudi 3 WiemuauiuYaUYINIAIYN

avufiosiuieatuaniafing meWauinTn ausssn uazaSossallunisvheu o1dieudiouasar
Uaendoluanuiivhau finwenisumssanis n15919uny wazn1suddam wuamnenisdaduls Jgymuazuun
VI’NLLfo/L‘ZJ35%’j’]0ﬂ’]§ﬂﬂ@UiMﬁWﬁﬁ]aﬂH’l ﬁ’ﬂﬂﬂgﬂ’liﬁl@ﬁﬁ NMSTLUTIVIIY LATNITUNAUD LONEANTALIATINUL N1THRIUI
yaannn deyavthsnudmiunistinufoaniadng nisliddududuiinela (satisfactory : S) uay luifud
wala (Unsatisfactory : U)

Introduction to cooperative education, professional development, morality and work ethics,
occupational health and safety in workplace, management, planning and problem-solving skills, decision
making and problem and solution guidelines during cooperative training, communication skills, writing
reports and making presentations, job application materials, personality development, organization
information for cooperative training. Grading will be given on the satisfactory (S) and

unsatisfactory (U) basis.

2.04. 399 (203399) : A1sENIU 1(0-6-0)
CHEM 399 :  Job Training
Soulefigowiunouy  :  dnAnwTudi 3 wisemuanuiuraUYRINIAIUN

nsEnnulumbsnuenyursesgurailiusseriiategislosnnduavlussnindlaniasaug g Sou
Tunsdltaanunisalldund dnanworailymiawmaununsilneu wasiinisianalnenisldadududuiivn
wala (Satisfactory : S) wieluiidufiumela (Unsatisfactory : U)

Job training not less than six weeks in private or governmental section during summer vacation.
Under unusual circumstances, a special problem may be assigned in place of the training. Grading will be

given on satisfactory or unsatisfactory basis.
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2.A4. 403 (203403) : UfjAseuwaslyndn ayyadase uaza1siy 2(2-0-4)
CHEM 403 : Pericyclic Reactions, Free radicals and Carbenes
Joulefidfossinurion  :  2.au. 202

Ufnseuneslendn Ufnsenlelranenddu yjAseodianinsleadn nsdaesdaluduuudnuningdn
Ufisendu Uiiseneyyadassluniidunid Ufisenvesmstuasluniu nmsussendlduiisen mesleaiinuas
ansdlsfunslunisduaszvimaaidunse

Pericyclic reactions, cycloaddition reactions, electrocyclic reactions, sigmatropic rearrangements,
ene reactions, free radical reactions in organic chemistry, carbene and nitrene reactions, applications of

pericyclic reactions and intermediates in organic syntheses

2.04. 404 (203404) : adlEwalsluadn 2(2-0-4)
CHEM 404 :  Heterocyclic Chemistry
Roulvfigoiudioy ;2. 202

mM3uunUssnneaznsiiende ansewmelslendnuinavineneufiliewelsezneumilievnon a15iewme
Islondnuunamezneudifiswmelsevnoudetevnon arsemelslardnauwiannezaeufiliewmelsernaumiliozney
asemelslundnvuiavnozneuiifiiomelseynouaeioznoy LLasmiﬂisqﬂﬁlﬁmﬁ’umnamdﬂ%aﬂiums
Fuameienuaranseongvisnisdinm
Classification and nomenclature, five-membered heterocyclics with one-heteroatom,five-membered
heterocyclics with two-heteroatoms, six-membered heterocyclics with one-heteroatom and six-membered
heterocyclics with two-heteroatoms, applications of heterocycles in synthesis of pharmaceuticals and

biologically active molecules.

2.A4. 405 (203405) : LANKAAAMIISITUYIR 2(2-0-4)
CHEM 405 :  Natural Product Chemistry
Soulvfidosiudouy ;2. 202

o

Anusilassuneriuniivewindueisssuwd Jntduaseivesansiuwnualany
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A1990NVBNINTININAINAY  LATDIE19 1AL EIINKENTUNTITUYA
Overview of natural products chemistry, biosynthesis pathways of secondary metabolites,

methods in natural product research, cosmetics and drugs from natural products.

2.03. 406 (203406) : A1SHIATILHNIWANDUNSY 2(2-0-4)
CHEM 406 :  Organic Synthesis
Soulvfigowiudoy  :  2.Au. 202

MINWHUNTFUATIEENTBWNSE vyundedlunsdauaseilueidunsd ansiuvesdfizenaiidunsd
msdaasziluanadvseingilaiduinion msfaameiluanadmnediflaeamyilsddu msdauaseiasi
L“ﬂu’N LLa%ﬂWiﬁlﬂLﬂi"l%ﬁﬁ"liﬂia‘iﬂ@UﬁLﬁﬂ%ﬂL@ﬂm’]ﬂJﬁiiuﬁﬂa

Synthesis planning of organic compounds, protecting groups in organic synthesis, overview of
organic reactions, synthesis of monofunctional target molecules, synthesis of bifunctional target molecules,

synthesis of compounds containing rings and synthesis of natural occurring compounds.
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2.A%. 407 (203407) : LANDUNIINNGEN 2(2-0-4)
CHEM 407 :  Medicinal Organic Chemistry
Joulefigowiudou  :  2.Au. 202 %S0 2.A4. 203 %38 2.A4. 205 %Se 2.A4. 206

UszTAunaziimuin1svesaiidunignien mLLazmsaaﬂqw% NN990NUUULAZNITAUNUET NTAIATIZY
wuupaudumeasya ﬂﬁlﬂmi@@ﬂqwéLLaSﬂﬁiﬁdLﬂi’lzﬁm nsdifinwveseiuduneaais (vaeadanes)

History and evolution of medicinal organic chemistry, drugs and their action, drug design and
discovery, combinatorial synthesis, mechanism of drug action and synthesis, case studies on billion-dollar

(Blockbuster) drugs.

2.A3. 408 (203408) : LAdBUNSHATY 2(2-0-4)
CHEM 408 : Green Organic Chemistry
Soulufidowiudouy  :  2.Au. 202

unmhgiueiddes Inghvmyuisusasiviasaiediden UAsenaldursanyusendanaanu nsss
Ufisenlueliduvsddiaen
Introduction to green chemistry, renewable feedstocks and green solvents, energy-efficient organic

reactions, catalysis in green organic chemistry.

2.04. 413 (203413) : @unnsalnUnianiieliunsd 2(2-0-4)
CHEM 413 : Inorganic Spectroscopy
Roulvfidosiudouy  : 2.au. 211

anumsuaznesvingy awnivsalnUvesnisdu daedesuunudnslewuudanivsalnl Bldnaseuals
Touuudaninsalnd anlnsalnlvesnisganfuuaiiasnisiasas seaunisaninsalnd
Symmetry and point group, vibrational spectroscopy, nuclear magnetic resonance spectroscopy,

electron spin resonance spectroscopy, electronic absorption and emission spectroscopy, and Mdssbauer

spectroscopy.

2.A4. 414 (203414) :  A[Femeanluaiiedunsd 2(2-0-4)
CHEM 414 :  Physical Methods in Inorganic Chemistry

Roulvfidoiudeuy  :  2.Au. 315 vide 2.a4. 316

nsdeIULessdiend QanssAuMmAnsBLaNATEULUUABINIY JaNIsAlMAnITBANATEURUUEDINTIA
wadianifgvesiunisussyndliuasdulasnsou
X-ray diffraction, transmission electron microscopy, scanning electron microscopy, techniques

relevance to the application of synchrotron light.

v
[

2.04. 415 (203415) : pdidanedunIdvuwuImin 2(2-0-4)
CHEM 415 :  Frontier Inorganic Materials Chemistry
Joulviidewinuien @ 2.Aw. 315 %38 2.03. 316

a

unumvesianefunidlugnavnssuuazinalulagtuiuivil nsduasziuagnmianyuzianzyes

q

o a N 6 o

anetiun3d Taneduvsddmiueusudliih Jaglaseasie nsisaisedisnus
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The role of inorganic materials in industry and frontier technologies, synthesis and characterisation

of inorganic materials, inorganic materials for electronic vehicles (EVs), framework materials, heterogeneous

catalysis.

2.4, 420 (203420) :  NISLSAURNTEMALNITNNENBULLAWIZNURD 2(2-0-4)
CHEM 420 : Catalysis and Surface Characterization

Roulvildiosrinunioy  :  a2.au. 222 viiemuAIMTUTEUYEINATYY

umifeniulaseiswesiufiuazigadu magadunenmenimiaznispedumand ssdusznoudiss
UjAzen mawmTeunaraut@iiiites maseufAzeneniiug nsissUfteiiswus uasmslineidnuaisiae
YOI

Introduction of surface and adsorbate structures, physisorption and chemisorption, catalyst
compositions, preparations, and related properties, homogeneous catalysis, heterogeneous catalysis and

surface characterization.

2.04. 426 (203426) : AFMWAILTIADUNILADS 2(2-0-4)
CHEM 426 :  Methods in Computational Chemistry
Soulofigowiunoy  :  2.eu. 223

ad [ 4

T5Uguse F8NUsEAnY Nurmasudnduaznismlassaiisivminzauign n1sAuimadives
Tuanaanlassadedidnnsednd namansadn uazidnisdassszauluana

First principle methods, semi-empirical methods, potential energy surface and structural
optimization, calculations of molecular properties from electronic structures, statistical mechanics and
molecular simulation methods.

2.04. 427 (203427) : pdireuiameslun1seanuuudEauadllaana 2(2-0-4)
CHEM 427 :  Computational Chemistry in Materials and Biomolecular Design
Roulefidosiunion @ 2.a1. 104 ¥39 2.A3. 113; uae 2.aa. 112 Wie 2.a0L 116; uaz .04, 187; Wioa

ﬂ']'lllLﬁﬂ‘UEJU‘UEJ\‘m’lﬂa%ﬂ

NsasMUUTIReLTan (usewmaensduvesianiagniineuiinnes sunsisemaaiivagnisinue
audAvesiag nsdiasudeznonvemediues uazlassaudedidnnseunasndsnudaivied) uagnisaiis
wuudnaesansdaluiana (Transaume n1sEnduvedluanagiiaznisaianimluanaauds nsawiunaans
AIBUFN-Naranslutanadniussvudluiana wagn1sdnasnaaiansidaluanalusedvlngdmiussuu
Filuana)

Materials modeling (multiscale view of materials via computational chemistry, chemical interactions
and materials property prediction, atomistic simulation of polymers, electronic structure and binding energy)
and biomolecule modeling (bioinformatics, molecular docking and molecular virtualization, quantum
mechanics/molecular mechanics calculations for bio-molecular system and molecular dynamics large-scale

simulations for bio-molecular system).
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2.A4. 428 (203428) : Angnnsteyalumaadl 2(2-0-4)
CHEM 428 : Data Science in Chemistry
Joulefidossiurion @ 2.A3. 104 uag 2.40. 262

wIAnveIneIN seyaluail n1sdnassanuduiusvedlasiasisiuguandidelsuim @neafions)
nsnseiesetneuiseadl Juanuseivg (ele) luadiaznisauuiuuaauduluniaad
Concepts of data science approach in chemistry, quantitative structure-property relationship (QSPR)

modeling, chemical reaction network analysis, artificial intelligence (Al) in chemistry and quantum computing

in chemistry.

2.04. 429 (203429) : ASFesuavlumand 2(2-0-4)
CHEM 429 : Numerical Methods in Chemistry

Soulefigowiunouy  :  2.Au. 104 S0 2.00. 111; waz 2.a0. 112 w30 2.A0. 116

winAnveSiiaiatiasnsieszdanuaataedeou S5daiavlunsuidaymusunaduius ans
Usznadyanalueiasdieliasmzimani nsadrauusiasmnaaumaniiadl nsmenfiuanzaulagizid
Fa

Concepts of numerical methods and error analyses, numerical methods in solving stoichiometric
problems, signal processing in chemical analysis instruments, chemical kinetics modeling, numerical

optimization.

2.A4. 431 (203431) @ wellaneadidATEivuge 2(2-0-4)
CHEM 431 :  Advanced Techniques in Analytical Chemistry
Roulefidewiurion @ 2.au. 333

= 1

BHdenduaznisUszand suuaninsalnduaznisussand Wesdursnsaaninsalnluasy
nsUszend MynTeideyainilsieUyauseiivg mylinsenaluuvsnduaznisussend
X-ray methods and applications, raman spectroscopy and applications, near infrared spectroscopy

and applications, chemical data analysis using artificial intelligence, chemometric analyses and applications.

2.A3. 434 (203434) @ ATTUIUMTIATIZLAZINATIATUENEUTUR8E19939 2(2-0-4)
CHEM 434 :  Analytical Procedure and Advanced Techniques for Real Samples
Roulvfideswsiunou : 2.A1. 331; ¥59 2.A%. 332 LAY 2.AY. 333

wedlansmuaeutazdufiunnuindefievesitiinsssimuniasgiuaina wadanisdy mssnwianm
WAZNISWISEUAIREN BuANTIvEANianataul - wuaanlasiunsuaznisussend aduandussunadauwaznis
Uszand Bimudvaduindusrudfawaznsusyynd uauseuesdukasssuumsivagiunseasiasnisussand

Verification and validation techniques for reliability of the analytical methods complied with
international standard, techniques for sampling, preservation and preparation of sample, inductively
coupled plasma — mass spectrometry and its applications, flow injection analysis and its applications,

sequential injection analysis and its applications, lab-on-a-chip and paper-based flow systems and their

applications.
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2.3, 435 (203435) @ vidwadidiessivuge 2(2-0-9)
CHEM 435 : Advanced Electroanalytical Chemistry
Roulefidessiunou : 2.A%. 232 uaz 2.A%. 287

v
[ a

amsulinaiiesgidugs Silnnsednddwiulwiluedl malamansaeuiiuinfagidowiuuasiaa
unsEdugs wuweitugs waznsdAnwnsUssgndldinada

Overview of advanced electroanalytical chemistry, electronics for electrochemistry, basic material
surface inspection techniques and advanced voltammetry, advanced sensors and case studies on the

application of the techniques.

2.A4. 436 (203436) D MTAATIZINIGATIAINIUNIINIITEU 2(2-0-4)
wazUszifiuganIwdauindou

CHEM 436 : Chemical Analysis for Environmental Quality Monitoring and Assessment
Roulviidesrunou : 2.4, 331; %39 2.A4. 332 uay 2.AY. 333

wé’ﬂmiﬁyugmsuaﬂLﬂﬁﬁmma”am wAlANTIAT IR mim’maammz’dﬁsLﬁu@mmwﬁw MIATIVEOU
uazUszilluAmAMEINA NMIATIIEBULALUSEUAMANAULAAZNBY LLazMa‘“ﬂmsﬁugmmaami‘uaumam

Basic principles of environmental chemistry, chemical analysis techniques, water quality monitoring
and assessment, air quality monitoring and assessment, soil and sediment quality monitoring and

assessment, basic principles of carbon credits.

2.A4. 458 (203458) : Wiavaldendssniandl 1 2(2-0-4)
CHEM 458 :  Selected Topics in Chemistry 1
Roulvfidowiudon  :  auANuTiuraUvEINIAIY

Widelne Nuraulayaadl

Topic of current interest in chemistry.

2.A4. 459 (203459) : WiavaldeandsINIaAil 2 2(2-0-4)
CHEM 459 :  Selected Topics in Chemistry 2
Roulvfigawiudouy  : awANuTiuraUTEINIAIY

Widelnue Nuraulayaadl

Topic of current interest in chemistry.

2.A4. 471 (203471) : audAuasniamdnyslanizvasTanneAwes 2(2-0-4)
CHEM 471 : Properties and Characterization of Polymeric Materials

o Sy ' ' =y < a = 1% Y
Roulviidewinuion @ 2.A1. 324 WSEMUANUTINYIUYRINIATYT ; uazamzileuniouiu 2.au. 477

nsnumwigfuiainediwes dndnluanadsuaznisnszatevesimunluanave inefiues
nswWiguanugniauiouvemeiiues autAdiinavemeiiues nmsideNan nuaziatiesnmvemediues
Review of polymer chemistry, polymer molecular weight averages and distribution, thermal

transitions in polymers, mechanical properties of polymers, degradation and stabilization of polymers.
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2.04. 472 (203472) : wardRnTannuarnedesoansey 2(2-0-4)
CHEM 472 : Bioplastics and Smart Polymers
Soulefidowiudou  : 2.a0. 324 WiemuAMUTIUYTEUTEINIATY

unihuasnsulsUssinnueamedwesdosaaisls wodleawmesfigesaansls: msduaziiavautd
wIvINsaaneiivemedwes wedwesfiaredilddmiulidunatafindinin uniiieatunediuesduniey
1598379 dunsizen Aouneawtuvenefiuesdiasey sunnarIansvaINediueslua1TaLa1y NMSWUIUTENN
wazanUAvemedwesdaaser wasnsussendlinediuwesdvasevlumanisunnd

Introduction and classification of biodegradable polymers, biodegradable polyester: synthesis
and properties, routes of polymer degradation, biodegradable polymers for use as bioplastics, introduction

to smart polymers, structure, interaction and conformation of smart polymers, thermodynamics of polymer

in solution, classification and properties of smart polymer and applications of smart polymers in medicine.

2.A3. 473 (203473) AN NNUSVRIlASIEnaTaNURAVRINDALIUBS 2(2-0-4)
CHEM 473 :  Structure-Property Relationship of Polymers
Joulufigowiunou : .03, 324 YIOATNANUNIUYIUYDINIATIY

Tassaisvomediued ssumdnsindeuiivesluiananedied duguinervomediues navese
SeusioanuzvoeANet anmuguvia wuudasudainavesaninvgunin nseaevandivesan g unin
(MyBaszvautaininawuunadn)

The structure of polymers, nature of molecular motion in polymers, polymer morphology,
effect of temperature to state of polymer, viscoelasticity, mechanical models of viscoelasticity and

experimental determination of viscoelastic properties (dynamic mechanical analysis).

2.A4. 474 (203474) :  UfiseuaznisdaAszinediues 2(2-0-4)
CHEM 474 : Reactions and Synthesis Methods of Polymers
Boulvfidasiudou  :  2.04. 324 WismuAUILTEUYEINAIY; LazamsdeuEsundauiu

2.A4. 478

wodsualswdukuuTy (Mustusarlialvkyy) neduslsisduwuuilnig neduslsisduwuuLiy

a

(WshArpawaztoaafin) wodwslswduwuuanastasmg @nas-wuamnedwslswdy) lanedwalswdu wagds

TumafiRdmiunsdunmevinedwes

Step-wise polymerization (condensation and non-condensation), ring-opening polymerization,
addition polymerization (radical and ionic polymerization), stereospecific polymerization (Ziegler-Natta

polymerization), copolymerization and practical methods of polymerization.

2.a3. 477 (203477) : UjuRnsindinediues 1 1(0-3-0)

CHEM 477 : Polymer Chemistry Laboratory 1

= oy ' ' = = I o - - < a

Roulvidewinution  : amsidowSsuniouiu 2.a4. 471 w30 2.A4. 475; WIAUANULAUYAUVDINIAIYY
nmsmdmtnluanavemeiweslnensinssvinguats  Mamdminluanavemeiweslaen1sin

AuviiavesEsaratelioans MaANuILiYemedwe sl Itnudsinsifeuredud nsliaseiaudims

ANUSAUVRINDABSIAEWATARNBLSUTYAFLAUNY LAABSIUAS (ALBET) NITIATIZVENURANIIAINNSBUTDINDA
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weslagmalameslunsuedn ezunlada (13e) mamaumgiinsdsuaniugadeuivemediueslaensin

saa 1

Aduiinimueuas mamAerieRauasfininsunuivesmedwesfiivyjordion msAnwlasaissedululasves
wodlasmegne MysrylenanwallarMTiaszvinedwesiatlanediwesinowmaiiadunsuse awnlasalnd ns
szyendnualvasmadmesingisnsnaaeuageing Mmiaaneiuuy lelasladnveteuiiusiwaglaa nsaanedilag
ANuSoukarnIsiliaissusanediuesuwia MsaaefuuusenTInnYsInedues wedesluasazane
sUNazuIAluEeng FauMansveINITiaNEnveeiiues

Molecular weight determination of polymer by end-group analysis, molecular weight determination of
polymer by dilute-solution viscosity measurement, determination of polymer density by means of the density
gradient column, characterization of the thermal properties of polymer by differential scanning calorimetry (DSC),
characterization of the thermal properties of polymer by thermogravimetric analysis (TGA), determination of glass
transition temperature of polymer by refractometry, acetyl determination and degree of substitution in acetate-
containing polymers, microstructural determination of polymer sample, identification and analysis of polymers
and copolymers by Infrared spectroscopy, polymer identification by simple test methods, hydrolytic degradation
of cellulose derivatives, thermal degradation and stabilization of some polymers, oxidative degradation of

polymers, polymers in solution: molecular shapes and sizes and kinetics of polymer crystallization

2.a3. 478 (203478) : UfuRnnsiadinediues 2 2(0-6-0)
CHEM 478 :  Polymer Chemistry Laboratory 2
Roulvfigawiunoy  : awmzibeuSoundounu 1.ax. 474 viIaAuANUTILYOUYBINIAIYN

nswseuned(2,6-lawiia-1,4-Adaueanled) lneufisensendiniinduuas wedwelswduwuuddatu
vo3dlasu wedluslswduluuuriuansvesdlnsunar s sdlnuneddlnsu nsAnwwediuslsiwduluuauwu:
auNamEnsLazNsAnaveINIsIianedloawes nsinssunedeiaunnsedalnnoaalaues(@slnlensa)
UfAsemedwelsetusuunanlessiinues Wu-hilarsuilea saunamansvesufisemedwelsiwdunuuusing
aveaalmAsan wagnmsesen luasy’ lnedumesiiuduanauinuigdy

Preparation of Poly (2,6-dimethyl-1,4-phenyleneoxide) via oxidative coupling, emulsion
polymerisation of styrene, suspension polymerisation of styrene and preparation of polystyrene foam,
condensation polymerisation studies: kinetics and gelation of polyester formation, preparation of a
poly(ethylene tetrasulphide) elastomer (a ‘Thiokol’ rubber), cationic polymerisation of N-vinyl carbazole,
kinetics of free radical addition polymerization of methyl methacrylate, and preparation of a “Nylon” via

interfacial polycondensation.

2.A4. 497 (203497) : @vnNaANE 6 WU28AN
CHEM 497 :  Cooperative Education
Boulvfidesrudouy  : dnAnunaudi 4

UnAnwdeslfiRnuluaaiudsznaunisiierdesiueiiilusseziailiddesndn 576 Halus Tugiue
winauaglinsguaveudminnnlesuteunringnNanuUsENoUNSTINAUAMNINTTIINUNTING IS kazdinig

Sanalaeladududufiumela (Satisfactory : S) viielsiidufiunela (Unsatisfactory : U)
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Students are required to work in the organization related to chemistry for a minimum period of
continuous 576 hours as a staff in the organization under the supervision of in-charge trainer(s) of the

organization and instructor of the university. Grading will be given on satisfactory or unsatisfactory basis.

2.A4. 498 (203498) : duuuLAl 1(1-0-2)
CHEM 498 :  Seminar in Chemistry
Roulvfigowiudou  : UnAnuaudd 4

v

wnAnREIUNTIELeNAaN U N FEan S wazdunumsaiilumdenuraulanialasenislam
firwonindnw uaviinisianalagldasutududiumela (Satisfactory : S) wislifuiiunela (Unsatisfactory
:U)

Concepts of scientific presentations, and chemistry seminar on current research topics or students’

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

2.A3. 499 (203499) :  UymiAynIaAll 3(0-9-0)
CHEM 499 :  Special Problems in Chemistry
Revlvildiosrinurioy  :  tAnunduli 4 uasléiSusyyinanerarsddarugunisise

Ms3suazAnudymiievniaaiilaen1sguaiine1asd agdedins@eusigauiasnisasuuinian
wazrinsianalaeliaidutudufiumela (Satisfactory : S) wiselaiduiuimela (Unsatisfactory : U)
Directed research and study of a special chemical problems. A proper written report and oral

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

2.A9. 203 (209203) : iAdlgAEIVINTINLUBNAU 3(3-0-6)
IC 203 : Introduction to Industrial Chemistry
Foulvfidosurdou  :  2.A%. 104 uaz 2.A3. 108; %39 2.A4. 113 Uaz 2.AY. 117

wedafiugumaaiionamnssy geamnsniinsdeuastianed gramnssumedues guamnsau
lane guaImMNIsULYIIEn nsvhuvemielet neumsawes Lﬂ%ad’g‘u Lﬂ%‘laﬁﬂqmﬁﬁﬁ’a’]ﬁmazm% U
AuANSnluts duseuisenlulfisenall MmImuAuLasnsiansastaivlulssnugeamngsy Aulaensie
Tulsanugravinssy @nsUnsuasnindaumlayan

Basic techniques in industrial chemistry, petroleum and petrochmeicals industries, polymer
industries, metal industries, ceramic industries, operation of boiler, compressors, pupms, temperature
measuring devices and valves and gauges, automatic control system, catalysts in chemical reactions, control

and management of pollutants in industries, safety in industries, patents and intellectual property.

2.99. 315 (211315) : %FadilUosdu 3(3-0-6)
BCT 315 : Introductory Biochemistry
Soulvfidesriudau  :  2.A3. 202 %8 2.A%. 204 %39 12.A%. 206

uningdiiaiivesdadidin : waduaresdusenauvadsad wannsuazmalianiediad a1slulanse

diin nsneziiluuaziusiu wuleduazlaeuled nsalnpddn nsdeihudidnaseulasmasny wasdiealuszend
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Introduction to the biochemistry of life: cells and subcellular organelles, principles and
techniques of biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-enzyme,

nucleic acids, electron transport and bioenergetics, applied biochemistry.

.99, 319 (211319) @ UjUAMsTuaiiUasY 1(0-3-0)
BCT 319 : Introductory Biochemistry Laboratory
Roulviidesinudion  : awmudouSsundoudu 2.9m. 315

Astulamsn Pamasnuaans ane Wiy weuley way NSANIAEBN

Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acid

2.%99. 422 (211422) D YAARUIANTTUNIDINITUAZNEATATTH 3(3-0-6)
BCT 422 : Food and Agricultural Biochemical Innovation
Joulufigowiunou © 2.9, 311 Uag 2.99. 317; %58 2.97. 315 waz 2.39. 319

wAlLladTIn AT UINBATNTTULALRAAINNTIUBINNT LNWATNITULAZNTLUIUNTHERDIMTHAATY
astelnl nadinwweninsuduniey nidifnvveanaluladinnimiiensiauinunsnssuemsfigedy

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

of agricultural food.

2.99. 423 (211423) . waluladndssuianmuazauindau 3(3-0-6)
BCT 423 : Bioenergy Technology and Environment
Joulufigoiunou : .97 311 Wag 2.9, 317; 138 2.99. 315 wag 2.99. 319

uIEJmULLazﬂgwuﬁawé’ﬂﬂﬁuLLazﬁdLLmﬁa@J M3TRNIIeEIuNS UL Aanden Lﬂiﬁ:@mam%ﬁuaﬂ
wdrnuuazdnnndey waluladndsnuinnim unumvesnaluladiinwlunszuiunisudandsnuinninesns
a8y nMsndnnazn1sdanisfiendsnu msliusdleniveadeuasdmalunssuiunmasdandanuiinin msdans
guyudmiunmsuaandsdanm nsdifnwvesaniulsznounisivszavanudifalunsdanismdanunas
AwInde NMseonuuUUITITeMeiumsAndaInuiinnuagnansEnude A Indeu

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

impacts.
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2.99. 452 (211452) : YIUIANTTULASIFINND 3(3-0-6)
BCT 452 : Bioinnovation and Enterprises
Soulufigoiunou 2.9, 312 %59 2.99. 315

UnthguinnssudadaiuasynanuAndarinn sy winnssuiululowuwesuas JanTinim uinnssy
funnlumalulagInnuaznisunmg ndudinmuazuinnssudniudwindon nswawulAalntnig
wieluladTnm uuudraesnagndsng q Tumsaddamfanmanaluladinin ninddunmstyauazngasidoud
\Aerdeafuuinnssudeingrmansianim wuudiaeamegsiauasuaun sRRLNAAT MY NImatanIsgIRalaz
mMsaisuuUTUsvesAY MIuimsuszneuniavia uazanududihlunsamulysivazgsiabudu

Introduction to biochemical innovations and innovative mindset, innovations in biosensors and
biomaterials, nanobiotechnological and medical innovations, bioenergy and innovations for environment,
development of new concepts in biotechnology, strategic models in building biotechnology enterprises,
intellectual property and regulations for bioscience innovation, business model and product development

plan, business marketing and personal branding, entrepreneurial management and leadership in new

ventures and start-up business





