wé’nqmﬁmﬁmamﬁ’meﬁm

g1 Al

nangnsuTuUse w.e. 2564

AMZINYANENT

UNIINYIAL TN



3. vangATLazaITdRaeu
3.1 ¥aNgAS

3.1.1 UIUNUILNG

LNUUNR iammaamwéhqmiiﬁﬁasﬂdw

133

WHUANARFANY Twnaeanangnshitesndt 132

3.1.2 Taseairavangns
BHUUNA
(1) nundvAneviall
A109AU

¥

- ngadwTunMsainwe s dudFous

Y Y

- nguAv U inwensdudsinadeassauinngsy

Y

- nguAvvun s invensdunadiosiduuds

A uaen lagidenain 3 nauinn
(2) U IVNANE
- UNU
- 919N
v 0nUIAUY
I nendsn
- A7 (91d)

(3) BUINIVADNLET

LHUAVNIANI
(1) nuanIvAnwIn9lY
AY1U9AU

- naIRYIAUN IR InEzn s duliSeus

laidaenin

laidaenin

Taitlpenin

laitiaenin

Taitlpenin

NUIYAR

$UILAR

30
24
15

97
28
69

30
24
15

18

WUWAN
WUWAN
nwAn
N8N
NN
WUWNA
WUWAR
NN
nIwAn
NN
NN
nIwAn

“uenn

Mu2enn
Mu2enn

PUILAR
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- naEAAUNIRILinwen s dulswasassduinnssy 3 VeIt
- naAvdum TR inwemadunadlesiduuds 6 vetdhld
Ay uden lngidenain 3 Nguiv 6 i28fn
(2) nundvnanie Laidaanda 96  wuaenn
- Avwnu 28 niHgin
- Jyuen litewnin 68 AVt
W wenUeAy 57 niHgin
v eniden liesnin 11 avetdhl)
- Jyln (i) lideundn 15 AVt
(3) VIRV URBNLET Laidfaandn 6 wigin

3.1.3 NSTUIUIVN

wuUnf (Regular Plan)

(1) wuandvAnenaly 30 “U28NA
General Education 30 Credits
A91U9AY 24 wi2win
Required Courses 24 Credits
1.1 nguivsunswaunvineensiludiseus (Learner Person) 15 wiagfin

001101 ¥.8. 101 mmé’aﬂqwﬁugm 1 3(3-0-6)

ENGL 101 Fundamental English 1

001102 .8. 102 mmé’aﬂqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2

001201 u.8. 201 N99IUTNATIZLAZNSIWBUR 19U Tz ANEN 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001225 3.8. 225 Amwdanguluvsuninemansuasinalulad 3(3-0-6)

ENGL 225 English in Science and Technology Context

204100 2.AW. 100 wialuladansaumenaziinadielml 3(3-0-6)
CS 100 Information Technology and Modern Life
1.2 nguivsuntsiaunineznsdugsauaiisassauinnssu 3 wiaehin

(Innovative Co-creator)

201114 1w, 114 Ingnmanidaindeslulantiagiy 3(3-0-6)

SC 114 Environmental Science in Today’s World



1.3 nguidvdumsnaunineznisilunailioafidiuuds (Active Citizen)

140104

201111

3.9
PG
3.
SC

104
104
111
111

Ayaan (GE Electives)

msilunailes
Citizenship
TanuneInenmans
The World of Science

20

6 hU28nM
3(3-0-6)

3(3-0-6)

6 AUBNA

TidnAnwdensuunssuinidnainye 3 nquiiadudn 6 viiedn annszuILIvIRelUl

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

1A 14 [ (% < ¥ a 14
- NRNIVINUNTNAUNNBZN15LUUKLTBUS (Learner Person)

011269

012100

074101

211100

702101

851100

3.3
PHIL
10.P1U.
RE
A&,
EDHL
2N
BCT
UE.N4.
FINA
al.

MC

269
269
100
100
101
101
100
100
101
101
100

100

A 3
USveynasugianeLiies

Philosophy of Sufficiency Economy
msviaLnIniienunndinia

Mind Development for High Quality of Life
nsaaasugumluinysein iy

Promoting of Health in Everyday Life

Aud : nsiidndintuarnstietilse

Eating Well : Better Living and Disease Prevention
nsRuluInUsza iy

Finance for Daily Life

nsdeans ey

Introduction to Communication

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

- ngxATIRIUMITRITInBen1s U INE319EIIAUIANTIH (Innovative Co-creator)

013110

176100

201190

602103

703103

.91,

PSY
U.FAN.

LAGE

1IN

SC

8.9%.
BIOT

UG.N9.

110

110
100

100
190

190

103
103
103

IINeAUTINUTTITU
Psychology and Daily Life
nouneuaslanadislny

Law and Modern World
nsAneg1siisug I nsuAlym
wazMsdeansnaiviendans

Critical Thinking, Problem Solving and Science
Communication
QAANMNTIUNYATAUAUN NG TG

Agro-Industry and Quality of Life

< v a dy 1
N3 UKNUTENBUNITLAZTINILUDIAY

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



751100

MGMT 103

AF.
ECON

100
100

Introduction to Entrepreneurship and Business
LASEgANanslutInUsEIn Ty

Economics for Everyday Life

1Aa v [ o/ < = a v < . ere
- NANAVINTUNITWAU N BZASUUNALLDINLIULYY (Active Citizen)

011100

012200

057132

109114

109115

1.3
PHIL
10.P1U,
RE
f.a.

EDPE
29.AY.

FAGE
29.AY.
FAGE

(2) RUIRIVNANL

100
100
200
200
132
132
114
114
115
115

Field of Specialization

2.1 ¥mnu

Core Courses

202101

202103

203103

203104

203107

203108

204102

21.97.
BIOL
2.77.
BIOL
I.AL.

CHEM
3.4,

CHEM
3.0,
CHEM
3.4,
CHEM

3.AN.

101
101
103
103
103

103
104

104
107
107
108
108
102

uywdAuUTva

Man and Philosophy
INDNEN

Mind Volunteer
Findlgulurennusy
Happy Life in Camping
Aauzludinuszdniu
Art in Everyday Life
Finfugunies

Life and Aesthetics

laidaendn

a minimum of

FAneug 1
Basic Biology 1
UURNITINeN 1
Biology Laboratory 1
wivialy 1

General Chemistry 1
il 2

General Chemistry 2
UftRnsadvaly 1
General Chemistry Laboratory 1
UftRnsaiivialy 2

General Chemistry Laboratory 2

NTRTIERYeyadaniey: N1sd1sIanumAlaLazng

Uszgnel

21

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(2-0-4)

3(3-0-6)

3(3-0-6)

97 wulenn
97 Credits
28 waenn
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)



206115

206116

207117

207187

208262

2.2 J¥nan

Major:

cS 102

1AM, 115
MATH 115
2.a0. 116
MATH 116
ANd. 117
PHYS 117
10d. 187
PHYS 187
280, 262
STAT 262

Intelligent Data Analysis: Survey of Techniques
and Applications
WABAGAENNTUINGIAIARSTTINYIR 1

Calculus for Natural Sciences 1
WAARGAANTUINMARIIITUYIR 2

Calculus for Natural Sciences 2

UURNSHENS 1

Physics Laboratory 1

Wand 1

Physics 1

adAlasnudnsuinenmanshasinalulag

22

3(2-2-5)

3(2-2-5)

1(0-3-0)

3(3-0-6)

3(3-0-6)

Elementary Statistics for Science and Technology

laidaenin

a minimum of

69 wNA
69 Credits

Tudunutiegnetes 36 wuefn Azdaudunszuludvnsedu 300 - 400 Lazasnatioy 18

s deudunszuiwdusesu 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 wenUnu

Major Requirements

203201

203202

203211

203222

203223

1.A4. 201
CHEM 201
1.A4. 202
CHEM 202
2.A4. 211

CHEM 211
1AL, 222

CHEM 222
1AL, 223
CHEM 223

LAIBUNTE 1

Organic Chemistry 1

LPIBUNIY 2

Organic Chemistry 2
wilofuvdiugu

Fundamental Inorganic Chemistry
LALTENS 1

Physical Chemistry 1

LALTENE 2

Physical Chemistry 2

55 #u8nn

55 Credits
3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(3-0-6)



203228

203231

203232

203241

203242

203286

203287

203303

203308

203315

203316

203318

203323

203324

203327

203332

.A.
CHEM
..
CHEM
.A.

CHEM
.M.

CHEM
.M.
CHEM
3.A4.
CHEM
3.0,
CHEM
3.0,
CHEM
3.A4.
CHEM
3.4,
CHEM
3.4,
CHEM
3.0,
CHEM
3.4,
CHEM
3.4,
CHEM
7.A4.
CHEM
3.4,

CHEM

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
324
324
327
327
332
332

UURNSIAT T NENS 1

Physical Chemistry Laboratory 1
wniAasziiedu

Fundamental Analytical Chemistry
I aiasza

Electroanalytical Chemistry
UfuRnIsANdun3e 1

Organic Chemistry Laboratory 1
UfuRn1sARdun3d 2

Organic Chemistry Laboratory 2
UURNISAIAAIEN 1

Analytical Chemistry Laboratory 1
UfuRnIsAiIAIz9 2

Analytical Chemistry Laboratory 2
awninsalndymaeiidunsd
Organic Spectroscopy
URURNsIALIBUNIE 3

Organic Chemistry Laboratory 3
ANUNATLATAUTE

Symmetry and Bonding

IS fa o a s v a
willApasAlutuLaziAtinosLAlULiaaN

Coordination and Organometallic Chemistry

UfuRNswnlietiun3d

Inorganic Chemistry Laboratory
wniTeNENd 3

Physical Chemistry 3
\nilTsHENd 4

Physical Chemistry 4
UHURnIsATgaENd 2

Physical Chemistry Laboratory 2
ATIATIEANLATH NN

Chromatographic Analysis

23

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)

2(2-0-4)

1(0-3-0)

2(2-0-4)
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203333  2.AN. 333 nMslaseiieedadionaunivsiues 2(2-0-4)
CHEM 333 Spectrometric Instrumental Analysis

203338 .Au. 338 UftAnseifesgideieiesde 2(0-6-0)
CHEM 338 Instrumental Analysis Laboratory

203352 a.au. 352 enuvaeaduluiesUfUiRAnisiadl 2(2-0-4)
CHEM 352 Safety in the Chemistry Laboratory

203399  2.A3. 399 N13ANIY 1(0-6-0)
CHEM 399 Job Training

203498 2.A3. 498 dunuLadl 1(1-0-2)
CHEM 498 Seminar in Chemistry

203499 2.AN. 499 UgymiiLaeniaLadl 3(0-9-0)

CHEM 499 Special Problems in Chemistry

211315 2.9, 315 Fuedidowiu 3(3-0-6)
BCT 315 Introductory Biochemistry

211319 2. 319 UitRnstunaiidesiu 1(0-3-0)

BCT 319 Introductory Biochemistry Laboratory

222 3y uansaen laideanin 14 wu28fa

Major Electives: a minimum of 14 Credits

= o

TagtaanaInnseudsae Ul Fezdaadunszuiuiviseau 400 lutdaenin 14
WUILAR
Select any courses from the followings with a minimum of 14 credits from

the advanced level courses (400)

203250 .U, 250 WilAsndon 3(3-0-6)
CHEM 250 Environmental Chemistry

203300 3.AY. 300 ﬁﬂﬂz‘ﬁug’]uLL@%R]%EJﬁiiiJ‘V]’]ﬁ‘VIEJ’M’]ﬁG]% 2(2-0-4)
CHEM 300 Basic Skills and Ethics in Science

203304 2.A. 304 Ufiseuwesluadn euyadasy wazansu 2(2-0-4)

CHEM 304 Pericyclic Reactions, Free Radicals and Carbenes
203351 2.Au. 351 s’ 2(1-3-2)

CHEM 351 Glass Blowing

203355 2.A4. 355 wiadageiauluniauall 2(2-0-4)
CHEM 355 Numerical Techniques in Chemistry

203404 1.A4. 404 willgelslondn 2(2-0-4)
CHEM 404 Heterocyclic Chemistry



203405

203406

203413

203414

203420

203426

203427

203428

203431

203434

203435

203458

203459

203471

203472

203473

3.Ad.

CHEM
.M.
CHEM
3.4,
CHEM

.M.
CHEM

3.4,
CHEM
3.0,
CHEM
3.0,
CHEM
3.A4.
CHEM
3.0,
CHEM
3.4,

CHEM

3.4,
CHEM
3.0,
CHEM
3.4,
CHEM
3.4,
CHEM
3.0,
CHEM
3.0,

CHEM

405

405
406
406
413
413

414
414

420
420
426
426
427
427
428
428
431
431
434
434

435
435
458
458
459
459
a71
a71
ar2
a72
473
ar3

LATINAR A UINETTUTR

Natural Product Chemistry
NMIdaATIEINILATiduUN3d
Organic Synthesis
awninsalnUnaailotiunig
Inorganic Spectroscopy

Wianeamluadetunse

Physical Methods in Inorganic Chemistry
nMaseUiAseuarMIEnvaame Ui
Catalysis and Surface Characterization
Waedigenauimes

Methods in Computational Chemistry
N1598NWUUANSTILUANALAL TaR)
Biomolecular and Material Design

LA TAULYF

Chemoinformatics
LVIﬂﬁﬂVlNLﬂﬁ%Lﬂiﬂzﬁ%uzjﬂ

Advanced Techniques in Analytical Chemistry

(%
[

NsEUIUMTIATIRAzATiaTUgsd M UR0E1933
Analytical Procedure and Advanced Techniques
for Real Samples

IWmeﬁ%miwﬁ%uqﬂ

Advanced Electroanalytical Chemistry
Wdoidenassmiauail 1

Selected Topics in Chemistry 1
WpLaaNaTININAL 2

Selected Topics in Chemistry 2

audRuazn1smanysianvvesiannediues

25

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)

Properties and Characterization of Polymeric Materials

NANFRNTININLASNDRLUDTO DS
Bioplastics and Smart Polymers
ANMUFUNUSVDILATIFS LA AU URVDINDALDT

Structure-Property Relationship of Polymers

2(2-0-4)

2(2-0-4)



(3)

203474

203477

203478

209203

211422

211423

211452

2.3 3910 (813)

.M.
CHEM
3.4,
CHEM
.M.
CHEM
3.A8.
IC
9.U6N.
BCT
1.UN.
BCT
9.UBN.
BCT

474
474
477
477
478

478
203

203
422
422
423
423
452
452

Minor (if any)

Uffseuasmsduasizvinediues

Reactions and Synthesis Methods of Polymers
UfuRnsweiinediues 1

Polymer Chemistry Laboratory 1
Ufuinisiaiinediues 2

Polymer Chemistry Laboratory 2
Lﬂﬁqmamﬂiﬁmﬁaﬁu

Introduction to Industrial Chemistry
PUALUINNTIUN NI TLAZLNEATATIN

Food and Agricultural Biochemical Innovation
wmaluladndsnuiinmuasdsundou
Bioenergy Technology and Environment
FIuTPNTINLAZIAINAY

Bioinnovation and Enterprises

laideendn

a minimum of

26

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)

15 wU8NA
15 Credits

Un@Enwnuszassazisouivaly a1adanissuivnnluaivladlendaaauniuusznie

UMIN1AY 1599 I InMlaasudmsudndneuvninedoeani lidsenin 15 wiein

IngAuLiuYeuvese13158iivsny Fagyhlifiduumheinsiunaeandngnsiiududnl

$p8N31 15 NIein

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

a = =)
RUINAIVILADANLET

Free Electives

laidaenin

a minimum of

IuUnILAnTIUNaANANGNT Laitfaandn

Total

a minimum of

6 wu2enn
6 Credits

133 wiqena
133 Credits
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wHUanNaAnY) (Cooperative Education Plan)

(1) wandvdnenall 30 wuqein
General Education 30 Credits
Av1UIAU 24 WdaEnA
Required Couses 24 Credits
1.1 ngudvdumsnauineenisilugiseui (Learner Person) 15 viaein

001101 w8, 101 ﬂmwé'qﬂqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1

001102 w8, 102 mmé’mqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2

001201 w.®. 201 NT9IUTNIATITALAZNSITBURY 19U T ANENE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing

001225 4,9, 225 nMwsanguluvsuninemaniwazinalulag 3(3-0-6)

ENGL 225 English in Science and Technology Context
204100 4@y, 100 waluladasaumnenasdinade il 3(3-0-6)

csS 100 Information Technology and Modern Life

U =Y v L LY [ U v I3 L ] a
1.2 ﬂ's’j}l’2°U’W]'1'Llﬂ’]iwwuqﬂﬂiﬂgﬂqﬂﬂuaiﬁﬂﬁi’]ﬂﬁiiﬂu@ﬁﬂﬁill 3 BUYNH
(Innovative Co-creator)

201114 1w, 114 venemansdauindeslulantiagiu 3(3-0-6)

SC 114 Environmental Science in Today’s World

1.3 nguAvduniswaineznsidunaidesiiduuds (Active Citizen) 6 Miqenn

140104  sv. 104  nsdunades 3(3-0-6)
PG 104 Citizenship

201111 2. 111 lanuudinerenans 3(3-0-6)

SC 111 The World of Science

Ay aan (GE Electives) 6 wiqefin
TdnAnwdensuunssuindnainyie 3 nquiiadudn 6 vulein annseuIizmelul
A student also chooses at least 6 credits from these 3 groups of GE courses.

1a 14 [ o [ ¥ A 14
- NANIVINUNTNAUNNBZA1SLUUKLBUS (Learner Person)

u

011269  u.Us. 269 UweyuasugianeLiies 3(3-0-6)

PHIL 269 Philosophy of Sufficiency Economy



012100

074101

211100

702101

851100

a.Au. 100
RE 100
f.ev. 101
EDHL 101
2.9n. 100
BCT 100
Us.N4. 101
FINA 101
du. 100
MC 100

mMsWanInionunnTinia

Mind Development for High Quality of Life
nsdsasuguamluinUsedniu

Promoting of Health in Everyday Life

Aud : nsiidandituuarnstectilse

Eating Well : Better Living and Disease Prevention

a aa o
nsRulugInusganiu

Finance for Daily Life
AsdeansiUnnu

Introduction to Communication

28

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

- ngATEIUMIRTInBen1slugTINEs19EIIAUIANTIH (Innovative Co-creator)

013110

176100

201190

602103

703103

751100

197, 110

PSY 110
u.An. 100

LAGE 100
2. 190

SC 190

9.1%9. 103
BIOT 103
Ug§.n9. 103
MGMT 103
fr. 100

ECON 100

NeTUTINUTTITU

Psychology and Daily Life
ngvnewazlanadelvy

Law and Modern World
nsAneg1siisug I nsuAlym
warnsdeansnsivendans

Critical Thinking, Problem Solving and Science
Communication
QAANNTILNYATAUAMN NG TG
Agro-Industry and Quality of Life
madugfusgneunsuazgsiadoiu

Introduction to Entrepreneurship and Business
wsugAnansluTInusedniu

Economics for Everyday Life

- ngudmdunsnannineznsilunadisafidiauds (Active Citizen)

011100

012200

057132

109114

u.Us. 100
PHIL 100
u.AY. 200
RE 200
A.a. 132
EDPE 132
79.A4. 114

FAGE 114

uywdAuUTva

Man and Philosophy
I981&N

Mind Volunteer
Findgulumeinusy
Happy Life in Camping
Aavzlutinusedniu

Art in Everyday Life

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(2-0-4)

3(3-0-6)



109115

29.AY.

FAGE

(2) RUIRIVINANL

115
115

Field of Specialization

2.1 FvnY

Core Courses

202101

202103

203103

203104

203107

203108

204102

206115

206116

207117

207187

208262

.97,
BIOL
2.97.

BIOL
3.A4.

CHEM
3.0,
CHEM
3.0,
CHEM
3.A4.
CHEM

3.AN.

&)

2.AN.
MATH
.M.
MATH
2.
PHYS
eR\GE
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

Findugunies
Life and Aesthetics
lsdtaenan

a minimum of

TAnefiugiu 1
Basic Biology 1
UURNISTIINe 1
Biology Laboratory 1
Wil 1

General Chemistry 1
Al 2

General Chemistry 2
UitRnsadivialy 1
General Chemistry Laboratory 1
UitRnsaiivialy 2

General Chemistry Laboratory 2

AIATIZRTDUADIRTUL:NITANTIVIUNALALAENNS

KV

Uszend

29

3(3-0-6)

96 %UWNA

96 Credits

28 %ueNA
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
LABASAEMSUINIMANTTITUYIRA 1
Calculus for Natural Sciences 1
LARAFAFIMIUINGIMANTETIUYR 2
Calculus for Natural Sciences 2
Ufusn1sWEnd 1

Physics Laboratory 1

Wand 1

Physics 1

A0 UBIAUANSTUINEIF@nshazwmAlulal

Elementary Statistics for Science and Technology

3(2-2-5)

3(2-2-5)

1(0-3-0)

3(3-0-6)

3(3-0-6)



2.2 3yen

Major

laidaenin

a minimum of

30

68 #UBNA
68 Credits

Tusturudegetos 36 nurein AzdowdunszuluIvIsLaU 300400 WALDEIIUDE

18 Mefn foudunssuluiIvIseeu 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 2¥enUNAY

203201

203202

203211

203222

203223

203228

203231

203232

203241

203242

203286

203287

Major Requirements

.M.
CHEM
3.A4.
CHEM
3.A4.
CHEM
3.0,
CHEM
3.A4.
CHEM

3.4,
CHEM
3.0,
CHEM
3.0,
CHEM
3.4,
CHEM
3.0,
CHEM
7.A4.
CHEM
3.4,

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

LPIBUNIY 1

Organic Chemistry 1

\PIBUNE 2

Organic Chemistry 2
mﬁaﬁuw’%‘éﬁugm

Fundamental Inorganic Chemistry
WITeENd 1

Physical Chemistry 1

PILTIHENS 2

Physical Chemistry 2
UfURnIsAaNENd 1

Physical Chemistry Laboratory 1
wifeswiidosdy

Fundamental Analytical Chemistry
Taiiiaszi

Electroanalytical Chemistry
UfuRnIsARBun3d 1

Organic Chemistry Laboratory 1
UfuRn1satBun3d 2

Organic Chemistry Laboratory 2
UfuRnIsiaiiaszy 1

Analytical Chemistry Laboratory 1
UURNSPIAATIEY 2

Analytical Chemistry Laboratory 2

57 #u8nA
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)



203303

203308

203315

203316

203318

203323

203324

203327

203332

203333

203338

203352

203497

203498

211315

211319

.M.
CHEM

3.4,
CHEM
3.4,
CHEM

.M.
CHEM
3.4,
CHEM

3.0,
CHEM
3.A4.
CHEM
3.A4.
CHEM
3.0,
CHEM
3.A4.
CHEM
3.0,
CHEM
3.4,
CHEM
3.0,
CHEM
3.0,
CHEM
9.U6N.
BCT
1.UBN.
BCT

303
303
308

308
315
315
316
316
318
318
323
323
324
324
327
327
332
332
333
333
338
338
352
352
497
497
498
498
315
315
319
319

anlnsalnUnapiidunsy
Organic Spectroscopy
UfuRn1saiBun3d 3

Organic Chemistry Laboratory 3
ANUINTUASNUSE

Symmetry and Bonding

WAilADRSALTULATIAT DR S WAL ULLYIAAN

Coordination and Organometallic Chemistry

UuRNsweiletun3d

Inorganic Chemistry Laboratory
wIlgeENd 3

Physical Chemistry 3

wilTeNENd 4

Physical Chemistry 4
UURNSIATITaENd 2

Physical Chemistry Laboratory 2
nIATIzInlaTLIlnngIil
Chromatographic Analysis
MAmseideaiasionaninguns
Spectrometric Instrumental Analysis
UitRnsaifiasesideedade
Instrumental Analysis Laboratory
Anulaenseluriaalianisiadl
Safety in the Chemistry Laboratory
annafnw

Cooperative Education

funuLAdl

Seminar in Chemistry

Faaii e

Introductory Biochemistry
UfsRnmstuaiidou

Introductory Biochemistry Laboratory

31

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)

6 NUIAR

1(1-0-2)

3(3-0-6)

1(0-3-0)



2.2.2

WUILAR

Ay enLasn

Major Electives

laidaendn

a minimum of

the advanced level courses (400)

203250

203300

203304

203351

203355

203404

203405

203406

203413

203414

203420

203426

203427

203428

.M.
CHEM

3.A4.
CHEM
3.A4.
CHEM

3.0,
CHEM
3.A4.
CHEM

3.0,
CHEM
3.A4.
CHEM
3.0,
CHEM
3.4,
CHEM
3.0,
CHEM
3.0,
CHEM
3.4,
CHEM
7.A4.
CHEM
7.4,

CHEM

250
250
300

300
304
304
351
351
355
355
404
404
405
405
406
406
413
413
414
414
420
420
426
426
427
427
428
428

LALAILINA DY

Environmental Chemistry
VNWeNUgIULALATUTTTUNIINANENS

Basic Skills and Ethics in Science

Uffseneslendn euyadase wasanidu

Pericyclic Reactions, Free Radicals and Carbenes

A156U6N7
Glass Blowing
wadATasavlun1wAl

Numerical Techniques in Chemistry
willgwelslandn

Heterocyclic Chemistry
LASNARAUTIETTUYR

Natural Product Chemistry
NTALATIZANIAATIDUNTE

Organic Synthesis
awninsalndmaeiloiunig

Inorganic Spectroscopy

Wi mluadatdunse

Physical Methods in Inorganic Chemistry
mm’qﬂﬁﬁ%mLLazﬂWiwwﬁﬂwmzLawwzﬁuﬁa
Catalysis and Surface Characterization
WeAlidirouines

Methods in Computational Chemistry
N159BNWUUANITTILUANALAL TaR
Biomolecular and Material Design

LA TAULNP

Chemoinformatics

32

11 wi2enn
11 Credits

Tagtaanannszuiudsselull feasdaadunszuiuivisesiu 400 lidsenin 11

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

3(3-0-6)

2(2-0-4)

2(2-0-4)

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)



203431

203434

203435

203458

203459

203471

203472

203473

203474

203477

203478

209203

211422

211423

211452

.M.
CHEM
.M.
CHEM

.M.
CHEM
3.A4.
CHEM
.M.
CHEM
3.0,
CHEM
3.A4.
CHEM
3.0,
CHEM
3.0,
CHEM
3.0,
CHEM
3.4,
CHEM

1.A8.

1N,
BCT
1.UN.
BCT
1.UN.

BCT

431
431
434
434

435
435
458
458
459
459
471
471
472
472
473
473
474
474
477
477
478
478
203
203
422
422
423
423
452
452

[
6 v

wAtamualinseitugs

Advanced Techniques in Analytical Chemistry

(%
[

NsEUIUMTIATILazmATiaTugdmuiieg19ase

Analytical Procedure and Advanced Techniques for

Real Samples

nifluaffinseitugs

Advanced Electroanalytical Chemistry
Wdaidanassniaall 1

Selected Topics in Chemistry 1
MdaLaanasInIuall 2

Selected Topics in Chemistry 2

audAnaznIImanysanzvesiaanediues

33

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

Properties and Characterization of Polymeric Materials

NaERNTINNULaTNOAND TSI Y

Bioplastics and Smart Polymers
AMUFLTUSYIlATIAS LAz aLTRURIWeALLDS
Structure-Property Relationship of Polymers
Ufiseuaznsdunseinediues

Reactions and Synthesis Methods of Polymers
UfuRnswniinediues 1

Polymer Chemistry Laboratory 1
UuRNswelinediues 2

Polymer Chemistry Laboratory 2
\nilgnamnssudosduy

Introduction to Industrial Chemistry
FAUARUTHNTIUN DI TUALLNEATATTY

Food and Agricultural Biochemical Innovation
welulafndsnudinmuazduanden
Bioenergy Technology and Environment
PinnTuLazianng

Bioinnovation and Enterprises

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 3v1n (613) liiandn 15 wiqein
Minor (if any) a minimum of 15 Credits
HnFnwfivszasdaziSeuiviln erndendewdnivluavilefldiidaaounuusenie
1N INeTde 3ee Inndladeudmduindnwunninedededdnl lifesnin 15 wiaefn
Tnsanuifurouetessiuinw Faagvliisuumiefnsunaeavdngnsfiutudnll
Uoeni1 15 waehe
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 NABNLES laidfaenin 6 wienn
Free Electives a minimum of 6 Credits
INUIUNUEAATINARDANANGAT laidaendn 132 widaenn

Total a minimum of 132 Credits

VANBLIAG, AIUTNISYDIAYTHANTTUILIN )
sanssudMAg i vuadusiay 6 udn fadeludl )
1. 18y 3 fIusn  Wanang Y WAZAAIYY/ENTIY finszuandviudads
2. 1@ 3 ;g uunlanad
1) @vdalsn (Man3oe) Wanana isé’wmmzmu‘imy
“100-200” WAAIDY  NIEUIYISEAUNUGIY
“300-400” TGN ﬂizmuiﬁmszé’uqa
2) @udIna (mandu) wansis vanavafluanunin
3) @UdIvNg (ManrIe) wanedis aunsuluniNAnyYeEIIN

3.1.4 ULAASLNUNTITANYN
A 1 nansAnedl 1
001101 w®. 101  A1wdanguinugu 1 3(3-0-6)

Fundamental English 1
140104 s%. 104  nsWuwaiiies 3(3-0-6)

Citizenship
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202101 243, 101 Finenitugiu 1 3(3-0-6)

Basic Biology 1

202103 23 103 UJURNsHIINe 1 1(0-3-0)
Biology Laboratory 1

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

203107 e 107 UFTRMseiiialy 1 1(0-3-0)

General Chemistry Laboratory 1
206115  2.A0 115  wAaRdad msuIng Imanssssuein 1 3(2-2-5)

Calculus for Natural Sciences 1

594 17 wul8nn
w7 1 aansAnend 2

001102 w.®. 102 mmﬁmqwﬁugmz 3(3-0-6)
Fundamental English 2

201111 2. 111 lanuwisivereans 3(3-0-6)
The World of Science

203104 2.a8. 104 Ladvialy 2 3(3-0-6)
General Chemistry 2

203108 2.Au. 108 UfTANsiAdivhld 2 1(0-3-0)
General Chemistry Laboratory 2

204100 2.aw. 100  waluladansaumenazdinadiyll 3(3-0-6)

Information Technology and Modern Life
206116  1.A0d. 116 UARARAEVTUINGIMANTEITUYIR 2 3(2-2-5)

Calculus for Natural Sciences 2

207117 @ 117 JHuRnsEnd 1 1(0-3-0)
Physics Laboratory 1
207187 2va. 187  Wand 1 3(3-0-6)
Physics 1
594 20 wulein

b
v

FJUUN 2 n1AN1SANEIN 1

001201 w.®. 201  A1S59UTILATIEMLATNSgURg1NtUsEANSHa 3(3-0-6)
Critical Reading and Effective Writing
203201  3.A4. 201  LABUNSY 1 3(3-0-6)

Organic Chemistry 1



v
vV o

UM 2 nMAn1sAnEN 2

YU

203222

203228

203231

203241

203286

203352

208262

001225

203202

203211

203223

203232

203242

203287

204102

.M.

3.Ad.

3.Ad.

.M.

3.Ad.

3.AU.

.d0.

4.9,

3.4,

3.4,

3.AU.

3.4,

3.AU.

3.Ad.

3.AN.

222

228

231

241

286

352

262

225

202

211

223

232

242

287

102

WILTRENd 1

Physical Chemistry 1
UURNSeTaNENS 1

Physical Chemistry Laboratory 1
wiaseidesd

Fundamental Analytical Chemistry
UfuRnIsARdun3d 1

Organic Chemistry Laboratory 1
UURNSIAIAATIEN 1

Analytical Chemistry Laboratory 1
ANnuvasnsieluisslfuinisall

Safety in the Laboratory

aa 491} U o U a 6 a
AL UBIAUA NS UINEFEnshaz A lulal

(Elementary Statistics for Science and Technology)

Awdanguluusuninemaniwazalulad

English in Science Technology Context

LPIIBUNIY 2

Organic Chemistry 2
wnilofun3diug
Fundamental Inorganic Chemistry
PILTIHENS 2

Physical Chemistry 2

I aitaszi
Electroanalytical Chemistry
UURNSALBUNIE 2

Organic Chemistry Laboratory 2
UfuRnIsaTAs 19 2

Analytical Chemistry Laboratory 2

nMFATEveYadaasey:msd i umealauagnis

Uszend

Intelligent Data Analysis : Survey of Techniques and

Applications

36

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

2(2-0-4)

3(3-0-6)

20 wuU8NA

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(2-2-5)



waUUNA

JuUN 3 ArANSANEIN 1

pA
v

U9 3 A1AnIsANEIN 2

YU

201114

203303

203308

203315

203323

203324

203327

203332

203333

1IN

3.Ad.

3.Ad.

.M.

3.AU.

3.AU.

3.0,

3.AU.

3.AU.

114

303

308

315

323

324

327

332

333

203316 1.AU. 316
203318 12.AU. 318
203338 2.AaW. 338
211315 .90, 315
211319  2.an. 319
Adnwvluiden

37

s94 18  #iu8nn

Weeansaandenlulandagiu 3(3-0-6)

Environmental Science in Today’s World
awninsalnUnaaildunid 3(3-0-6)

Organic Spectroscopy

UURNseLBUNIE 3 1(0-3-0)
Organic Chemistry Laboratory 3

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

PILTHENS 3 2(2-0-4)
Physical Chemistry 3

PILTIHENS 4 2(2-0-4)
Physical Chemistry 4

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

NTILATIZAINLATUILNNGIT 2(2-0-4)

Chromatographic Analysis

AFIATIZNALATOIL N A UN NSNS 2(2-0-4)
Spectrometric Instrumental Analysis

PR 18  #ul8Aa
AITADRIALUTULAZ AT DS WA LLLUTIAAN 2(2-0-4)

Coordination and Organometallic Chemistry
Ufuinisiaietiunid 1(0-3-0)
Inorganic Chemistry Laboratory
UtRnsaifiasesideedade 2(0-6-0)
Instrumental Analysis Laboratory

Faedidowu 3(3-0-6)
Introductory Biochemistry

UfTRnstueidesiu 1(0-3-0)

Introductory Biochemistry Laboratory



(General Education Elective)

v enden

(Major Electives)

v
[

203399  2.Ad.
203498  1.A4.
203499  7.A4.
I nenaen

(Major Electives)

v naenias
(Free Elective)

pA
(4

v wenLann

(Major Electives)

a A )
YDA

(Free Elective)

LHNUANN AN

UM 4 ArANSANEIN 1

399

498

499

JUIN 4 AAnISANEIN 2

JudN 3 ArANSANEIN 1

201114

203303

203308

203315

203323

1IN

3.AU.

3.4,

3.Ad.

3.AU.

114

303

308

315

323

N1SENIU

Job Training
dunuLAdl

Seminar in Chemistry
Yeymiiiaeniaindl

Special Problems in Chemistry

Wenmansasandeululantagiu

Environmental Science in Today’s World

anlnsalnUnapiidunsy
Organic Spectroscopy
UURNsweLBuNIE 3

Organic Chemistry Laboratory 3
AUNIATUATNUTE

Symmetry and Bonding

WWILBINENd 3

3334

38

17 %2806

3733

1(0-6-0)

1(1-0-2)

3(0-9-0)

12 #u28nn

3734

11 wUQ8NA

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)



pA
s

YU

gee

203324 1.pU. 324

203327 1.pU. 327

203332 1.AU. 332

203333 1.pU. 333

=

U9 3 A1AnISANEIN 2

203316 1.AU. 316

203318 1.AU. 318

203338 1.AU. 338

211315 9. 315

211319  12.an. 319

AudEnwialdiden

Physical Chemistry 3

39

(General Education Elective)

I LeNLanN
(Major Electives)

UN 4 a1an1sAneN 1

203497 q.AU. 497

PILTIHENS 4 2(2-0-4)
Physical Chemistry 4
UURNSPTTINENS 2 1(0-3-0)
Physical Chemistry Laboratory 2
nTIATIzInlaTLIlnngIil 2(2-0-4)
Chromatographic Analysis
nMsaseiieiesasionaunivsiues 2(2-0-4)
Spectrometric Instrumental Analysis

534 18 wuagin
willApeiAudulazAloasunlulyiaan 2(2-0-4)
Coordination and Organometallic Chemistry
UuRNsweilietiun3d 1(0-3-0)
Inorganic Chemistry Laboratory
UjtRnsiaifessiseeiosde 2(0-6-0)
Instrumental Analysis Laboratory
Faedidosdu 3(3-0-6)
Introductory Biochemistry
UfsRnmstuaiidou 1(0-3-0)
Introductory Biochemistry Laboratory

6
3

334 18 wqenn
annafnw 6
Cooperative Education

374 6 waene




40

v
[

JuN 4 ArANISANEIN 2

203498 2.A1. 498  @uUULAL

1(1-0-2)
Seminar in Chemistry
A LenLann 8
(Major Electives)
PLRIGRRIGE 6

(Free Elective)

594 15 wuqenn
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AMARNUIN

1. A1DSUNYANWAUZNSZUIUIYN

1. BuRIVARNYINLY

v

1.1 nguivadunswauniineenisiludiseui (Learner Person)

v v

4.8. 101 (001101) D ANEIBINHEINUFIU 1 3(3-0-6)
ENGL 101 : Fundamental English 1
Roulviidewinurion  : 1aid

N3ARANIN WIS Y WeN sUSAuUSTuAInUsEdTu Vinwensila wa a1unazdeuly
seaulosiu TuuSunnedinunay Tnusssuivainvangiven1sseunaendin
Communication in English for everyday interactions. Basic listening, speaking,

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

€.2. 102 (001102)  : AMWDINOBNUFIU 2 3(3-0-6)
ENGL 102 : Fundamental English 2
Feulviifositutioy  : w.8. 101 ¥ienwANNUTILYBUYDINIAIYY

N1sAeaIsNIwIdanguivensuduiusiudinusedntu inwenisils wa srulazeuly
seaunidudouiuluusunmedinuiay Tnusssunvainvangiienisiseusnaeniiin
Communication in English for everyday interactions. More advanced listening,

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

learning.

1.9. 201 (001201) © N199IULINAATIZALATNIS e URE19NUSEANSHA 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing

Soulviigasniunoy  : 1.8, 102 WseMuAMUTiIUYIUVIN1ATYN

ﬁﬂwmmé’ﬂﬂqwé’m%’um'ia'ml,?uﬁmeﬁmmméﬁagaLLazﬁa@m"] WAZNITLUUBELINE]
Usgansua Tuidemuanuaulavesisey
English language skills for critical reading from different sources and media and

effective writing on topics of students’ interests.

4.9, 225 (001225) © wdengEluusunInendansuasmnalulad 3(3-0-6)

ENGL 225 : English in Science and Technology Context
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L'?iaulﬁjﬁﬁaeshuriau : 4.9.102 W‘%E]GﬂNﬂ’?']ﬁJLﬁU‘U@U“UENﬂ’]ﬂ%‘UW

Wiy 03UsENaU wazntfivesn e ianznie Wenisdearseg eliusyansamluuium
mavemaniuazimalulad

Specific language functions, components and skills for effective communication in

science and technology contexts.

w.Us. 269 (011269)  : Uiy nATHFRINBLNES 3(3-0-6)
PHIL 269 :  Philosophy of Sufficiency Economy
Roulafigewiudon  : 1fl

Heu wudfe wazudnnisveslsvguasygianeies nsatuidnnulsvyiasegia
Waes nannsUssgnAltUSvAsyganeiiies

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

sufficiency economy.

wAU. 100 (012100) : MsWALNIABANAWTIATIA 3(2-3-4)
RE 100 :  Mind Development for High Quality of Life
Roulafigewiudon 1l

wuAnBesdn Aruduiusseninadniunie Induiandn ndnuasdnsiaundnnundn
WIENMEAMALINALANALNEU LAz SN fTRNSISyanmumdnw AL

Concept of mind, the relationship between mind and body, mind and mental
properties, principles and methods of mind cultivation in Buddhism and other religions, the

practice of mind cultivation according to Buddhism.

A&, 101 (074101)  : n1sdaaTuguawludinuseaniu 3(3-0-6)
EDHL 101 :  Promoting of Health in Everyday Life
Roulafigewiudon 1l

AUANLATANUFIAYVRINTAUATUAVAIN NITAUATUAVNINYBIAULDY UAZYNYU N1T
UTEIUAITEVNINYBIUAPAUAL YUY
Health and importance of promoting of health. Promoting of personal and

community health. Evaluation of personal and community health status.
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2.AW. 100 (204100) : wAlulagasaumeAwasdInaselug 3(3-0-6)
CS 100 : Information Technology and Modern Life
Soulviigesrunon Ll

ABURNILMBSAUNISITUlUTInUTZITU 1S8R URImaskas DuasIn paRUsENaU

o w

ddnyueniseeulall nsvhanusiutusuveeulay venduiiviofiuyssaniualudinaudmy
Finalelvi auvasadeniamaluladansaume Msdansaune

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

information literacy.

2.4%. 100 (211100) Auf : nstiddefinvunaznstasiulse 3(3-0-6)
BCT 100 : Eating Well : Better Living and Disease Prevention
Noulviigasrunou laidi

TAUINTWAZALTT © FUATN INeIAERS Wagdtadn 91MsNAITSUUTENIU | AURBINS

WAaY IULAZAAINDIMT BIMNTIWINANY I Indous dikasiduly 21mslasy a1suTaudeeImis

'
(%) o

Tsaludspnadelug : ueise Tsndau wvnu wen enmshiges vewn onisuniuie Qaduius
waziu

Nutrition and self: health, science and life style, What you should eat: dietary
requirements, food labels and recommendations, Energy from nutrients, Vitamins, minerals,
water and fibers, Food supplements, Food additives and Diseases in Modern Society:

Cancers, Obesity, Diabetes Mellitus, Stress, Indigestion, Constipation, Premature Aging, Low

Immunity and Allergies.

US.N4. 101 (702101) :  n1skuludIadszandu 3(3-0-6)
FINA 101 : Finance for Daily Life
Soulviigesrunoy : laid

mmifl,ﬁaaéfumaamsu’%mamaﬁﬂu%ﬁmﬂwaﬁﬁu MsasgIuziunmansiu nMsdna
FUAINNNITRY NIFINUAUNNNITEY N15UTMsseld s18d7y uazAseniiay uin1svesanitiy
50U Mseeuiu MslREWIIIL MnuRuNsEudniumgsavesdin msusziuaandes
MTNURUNE LazmanTeun oo gy

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

health evaluation. Financial planning. Income, expenses and debt management. Financial
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institution services. Savings. Letting the money work for you. Financial planning for life

events. Risk insurance. Tax planning. Preparing for happiness.

3. 100 (851100) : nsdeasiUasduy 3(3-0-6)
FINA 101 : Introduction to Communication
Seulviidosinunou - laidi

LUIARAIUNISADEIS NTTUIUNITEDANS UUTILATUNUINIBINISADFITUIATY FaN9dan
wazwmalulagdansaumaAnadany
Concepts of communication. Communication process. Roles and functions of mass

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

1.2 nguivaduntsaunineznslugsauasnassauinnssu (Innovative Co-creator)

v

1.32. 110 (013110) ANINYINUVBINUTLINY 3(3-0-6)
PSY 110 : Psychology and Daily Life
Houlviigasrunou laidi

IneiudIalsyiniy - Jadeaudnuasdiuyana  Jadesuduiusninsenineuana
Jademudeny

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

w.AN. 100 (176100) :  ngusneuazlanadelnsl 3(3-0-6)
LAGE 100 : Law and Modern World
Seulviigesrunon laidi

wAAn N UNY dantunnangvinng nguuneiuunumludeny nguangiudieusening
Uszina ngmanefulgmisiosdiu uazngmuneAuanSyusy UnuInyesngvaneseRuviesdu sy
dsmndles wazunumvosnguanslugalaniiimi Anwilinswidymainnsdnuisieg ety
ngvineuaglanadelvy

Legal concepts. Legal Institutions. Law and its roles in society. Law and
international societies. Law and local problems. Law and community rights. Roles of law in

the rural and urban societies. Roles of law in the globalized era. Analyses of issues derived

from case studies relating to law and modern world.
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2.9%. 114 (201114)  :  Amermanidewndeslulaniagiu 3(3-0-6)
SsC 114 : Environmental Science in Today’s World
Roulafigewiudon - Taifi

dwndounaznansznuanianssuveaywd mnunseniinGesdauadesluniiumui
AuddveInLMaINMatenIsdinm; nseydnEiiieawian nslimineins madulaves
Uszansuazuafiy msuandavedleleu nnzlanfounaznisidsunlasaningiennia ngd
Wiy meianegiduiiofnwiaunalunisuslnaningInssssuvIAuaznsauny daanunisal
Aawndeutiagiy

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

replacement), and Current environmental issues.

2.9M. 190 (201190)  : n1sAnag1elidnTaugy I MsuAdsymn 3(3-0-6)
wazN1saes I INeAEnS
SC 190 : Critical Thinking, Problem Solving and Science
Communication
Roulvfidasuton Taid]
n13fneg1aiiiansuyin n1suidyninisineimansuazinalulad n1sdeaisnig
Wemansuazimalulad
Critical thinking, problem solving in science and technology, communication in

science and technology.

a.nv. 103 (602103) QAFMNTTUNEATAUAMNINAIN 3(3-0-6)
BIOT 103 : Agro-Industry and Quality of Life
Roulafigewiudon - Taidi

ANUEAYUAYYDULUAYDIRAFINNTTUNYAT ﬂﬁﬁuﬁuﬁmmqmmmmLﬂwmﬁumywmﬂa
NITUIUNMITHAANINAFIMNTTUNYAT NANHUINIQAINNTTUNYATUAZNTHAILIAMNAIMAIAUY WY
Importance and scope of Agro-Industry, interaction of Agro-Industry and human,

Agro-Industrial production processes, Agro-Industrial products and quality of life.



92

U5.N3. 103 (703103) : msdudusznaunisuasgsialosdiu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Roulvfidaswtuniou S Y6

unumnisiuguszneunisiunsimuiasegiavesussme londlunisusenaugsia

[

adnuazkazusigelalunmsduguszneunts anmwindeu Usznv JULUULAZUHUEING wdnn1g

e -

2 ¥ a

ANIT N1FANNITATUNITAAIN NITHAR NITIHU ﬁjﬁg% e ﬂ{]%ﬂﬂﬂ@iﬁ% 5301958 MINUTEINA Lag

q

]

Pesssudmiugusznauns

Entrepreneur role in economics development country Entrepreneur and business
opportunities. The characteristic of entrepreneur and motivation factors, environment, types
of business, forms of business, business plans, principle of management, marketing
management, production management, financial management, accounting, taxation, business

law, international business and business ethics for entrepreneur.

fifl. 100 (751100) : \AsegAanslutinusedniu 3(3-0-6)
ECON 100 : Economics for Everyday Life
Roulvfidaskuniou : Taigi

wuAanaassgmansmiluldludinysgdriu Mfsadesdunisndn nisuilae nada
FelAUTE TR N1IARIEITITUE NMIRUKAZNITEUIATT NIzRuiBuazRUEA N1591997U LATYEAa
MsfuarnIiusEiUseme MsfauassgRalasdunndon

Basic economic concepts and application for everyday life concerning production,
consumption, markets, national income, public finance, money and banking, inflation and
deflation, employment, international trade and finance, and economic development and

environment.

1.3 nguivdunswavinezmslunadiosiiidiuuds (Active Citizen)

.Us. 100 (011100) : uywdiuuTveyn 3(3-0-6)
PHIL 100 : Man and Philosophy
Roulvfidaskuniou : Taigi

Anwldnlanuning AuA1 wRfun Ade 38015 R3aranglazuauYIeeIusynN
WIBUauUSTe I UAIEAIIUY MaDAAULLIAATIAILADIUNIN N15ERUIN AUSURRYU

ANUNNLLAT AL EVDINY B
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The Study of meanings, values, origin, scope, and methodology of philosophy;
philosophy in comparison with other related sciences; philosophical concepts of man's place

in society and the universe, responsibilities, meanings and ultimate aims.

U.AU. 200 (012200) : AINDE 3(2-2-5)
RE 200 : Mind Volunteer
Seulviigaentuniou : laidi

LWIARLSDIANDIEN NANTTTUNUFINVRITRRa lumaUIee MIHnUJURuGIEIn1an
The concept of mind volunteer, basic principles of mind volunteer in various

religions, the practice of mind volunteer.

f.a. 132 (057132) : Findigulureinusy 2(2-0-4)
EDPE 132 : Happy Life in Camping
Roulafidawindoy : Taig

% (3 1

ANIIlUAEItuATeRnLIY USvay wasTnguseaadvesneinest Ussinnuedaienn

w5 Aanssusneg fenaidendnlumeinusy msAnwsssud Unldf wagniseysnd msnausudn

aneiinusy nsdugiAmeinusy nsUssdunaseinusy uaglnUufuRnsdneeinusy
Introduction to camping, philosophy and objectives. Kinds of camping. Camping

activities. Nature study, forest and conservation. Planning of camping management and

camping leader. Camping evaluation and practice on camping activities.

23.6U. 114 (109114) : Aauzludinuszaniu 3(3-0-6)
FAGE 114 : Art in Everyday Life
Seulviigaeruniou : laidi

mi%’uiﬁmﬁ’uﬁammqwma E‘ULL‘UU LUIAA NTZUIUNTT Uaranualzlan1zusufads
199 Bsiesinsaliany famsathlulszendliliidudselovddemsduiuiinuses1iu
Perception of definitions, meanings, styles, concepts, processes and special
characteristics of different kinds of art; methods of art-analysis and art-criticism which can be

applied for the benefits of everyday life.

22.A4. 115 (109115) FInAiugunsee 3(3-0-6)
FAGE 115 : Life and Aesthetics

1

o Ay ' '
woulvNnfoanunau : 1aidl
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mmmﬂ,mm’m%qmmaawuLﬁuiﬁsluﬁiimﬁ mu?iaﬂzl,t,azi’wuﬁsimaamu?{laaﬁﬂmj
TuTAnuszdriu qurisrlunudavzazTunnuazagfusen vuvanniuusssy af aude was
wawé‘mmai’wuﬁismﬁasﬁaumﬂgﬁﬂmmwmaqé’aﬂu

Beauty in general found in nature, works of art, traditions and culture and modern
media used in daily life. Aesthetics in western and eastern art. Traditions and culture, beliefs

and cultural creations that reflect social wisdom.

5.9. 104 (140104) : msdunaiios 3(3-0-6)
PG 104 : Citizenship
[eulviidasiunou : laidd

ANuvng e wazwwanneiunsidunaidies wuiAnans w@inw Laguiinaiios
nsasenunszrinaslynisoudansluszaunesiiu Ussna Lazuiungn@ nsasiedndniniay
a U Al v A -7 & 1 [ =) [y a k4
AasssudualumnusuiinreunadinunazNaysylesddiusiu NIUUNALLDINUNITLIBUFLAZNIT
AsanulunyinusTsukarauaINvaIenIsdiny nsasivinuafdauinienisudledymeaniy
TAndeedu@Is ﬂ’]SLLﬁm@aﬂ‘WWmiLﬁBQﬂWEﬂéfﬂgmﬂﬁJ SEIRTEAT, wAAIUNURIYUYULALFIAL N3
I3 a a % Y ~ ) wa sy a a o
L‘UuwaLmawummguazmmLﬂﬂiﬂiu%umﬁmuww’m’; MUTTIULASUILIAANANINDIOU NITIBUJ
P3ussaulwiv Tinvesny

Meaning, definition and concept of citizenship. Rights, liberties and obligations of
citizenship. Problems awareness of daily life at local, national and international levels.
Creation of public mind and moral for social responsibility and social awareness. Citizenship
and the way of life in plural and multicultural societies. Creating a positive and peaceful
attitude to enable conflict resolution by peaceful means. Political expression under laws,
regulations, social norms and communal practice. Citizenship and the understanding of

cultural tradition and local history. Ethics and vocational citizen.

2.99. 111 (201111) : TanwisInegAEns 3(3-0-6)
SC 111 : The World of Science
Soulviigasnuniou : laidi

UNUI ANUNLBVDINGIFERNS IALULlas LazuInnssy Usyinvaainendans wmalulad

LaguIANTTU NTTUIUNITNIAINGIAIEAT Aanssunquifedfuinemansuazinalulagly

o w

Usediu Iemansuazmalulagiunsiauidsema Inermansuazmaluladiuinsygia

D

ANYEIERSLATNALULAEAUAIAL INBFNARShAZALULAENUAILINABY INeNAdRSkazmAlulal

YY)

Uinusssy Inemansuasinalulagiuyusuyiediu Ineimansuasinalulagiuniswdsuwag
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anmgiiennia Inermaniuazinaluladfunsiamuniidedu viewdedus mumiuaulaves
nfinw) wazmsuiausluioasy

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. RUINIVUANE

2.1 NSTUAUIBLAY

2.97. 101 (202101)  : F23veilugiu 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Roulvfidostunon  : Lid

unih suideuiinismsineirans Snvasanzuedddi®Bn n1sinszuuacdidin a1sad
yosasdiTin lwaduarIILMUBATY WugAansuazenugmans nalnuesdiauing aamainmane
Y03AiTAn lassarauazvihiivesity Tassaanazmiivesdnd wasdnminguasngingsy

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)  : U{UANITIINeN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Soulviigasriunoy  : amedeuSsundeudu 2.9, 101

ndosqanssetl Tnssairsuazminiiveswad msvmnelaseiuiead msuvawad Wugmans
anmsuwazaravanuatevesdditin edeiiy ieidedns WEFANTTY wazdnmneIUseyng

Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,
evolution and biological diversity, plant tissues, animal tissues, behavior and population

ecology.

1.A%. 103 (203103) : adiald 1 3(3-0-6)
CHEM 103 : General Chemistry 1
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Roulafigewiudon 'L

USinaduiug uita veuvaiuazvotuds wdmeslulawing Tuilied augawnd lassads
DLADULAYAIINGI waziusELAll

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

chemical equilibrium, atomic structures and periodic table, and chemical bonding

1.0%. 104 (203104) : AdivialU 2 3(3-0-6)
CHEM 104 : General Chemistry 2
Houlviigesniunoy  : 2.Au. 103

d15aEa1y NIn-luakazaunalosalin aunaleosulidaulasNagun1Taraly a15Usenay
TAeasAlutuy wiliedes Fauansiall waviaildunsy

Solutions, acids-bases and ionic equilibrium, equilibria involving complex ions and
solubility products, coordination compounds, nuclear chemistry, chemical kinetics and

organic chemistry

2.A1. 107 (203107)  : UfTAnstATinaly 1 1(0-3-0)
CHEM 107 : General Chemistry Laboratory 1
Roulafidewiudoy  : awmudeudsundoudiu 2.au. 103

watiaginag Tuiesufuanisall UHAse1109n0aunatasa1susenauvaamadund n15ul
Apsiiveata Tassadandn nsmenudulewazaudoundesnisiinloveni mudouves
UAR3en waatandn Bidninslada Ujisedunduazauganil lavesndindureniuifey

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, gcalvanic cells, electrolysis, reversible

reactions and chemical equilibrium, oxidation states of vanadium

2.A. 108 (203108) : UfUANmATinalY 2 1(0-3-0)
CHEM 108 : General Chemistry Laboratory 2
Beulvfidosinunoy .. 107 amzidsuSsundoudiu 2.ax. 104

mMamuIaluanalage1fanisanasesdenuds aunansa-lua aisavaretnmlosuas
UAselalasdda nywnislnsadmsuansazanenin-lua navesaumainen1sazangvednde Ha
AMNITAATY @15 a1sUsenaulasasaudy dnsinsiiauisenall LATBuUNIE N15IATIENA
AunmvetlessuuIntazlosauaungy | I way IV n1siaszilessuuiniazlossuauluinge

Tins1uvtn Lazn1SNAADINLAL
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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 and
anions group I, I, lll, and IV, qualitative analysis of cation and anion in unknown salt, and

special experiment

2.A%. 102 (204102) : n1FIATEdeyadarser:NETRfumAliaLaznTUTEENA 3(2-2-5)
CS 102 : Intelligent Data Analysis : Survey of Techniques and
Applications

woulvdasrunay : ldd

uniidnisiiasisideyadaaies: ann1sfugnisues nstasizikanisyinliidiunan

kY

ToYAKUUAITI N1TEITIAUALNITIATISNTRAN N1sUTEINARANTERatayadmTuNIsUsEendlele

o [

i MInsiaduuariannin n1sdnaesneauilusiualiousasauduasuady nsseuduuuld

<

Tymilugmlunulssendiunisieeideyadanes

Introduction to intelligent data analysis: from capture to sharing, tabular data
analysis and visualization, text exploration and analysis, data stream processing for loT
application, image detection and recognition, simulation with virtual reality and augmented

reality, problem-based learning in intelligent data analysis applications.

2.A00. 115 (206115) @ uAaAdAdnTUINgIAEATSIINTIA 1 3(2-2-5)
MATH 115 :  Calculus for Natural Sciences 1
Soulviigesnunoy il

1Y

AdRAANSNUTINEMTULARASE AlnuarANsBLlasalenty ayusvesilanduiuys
a [ a o 6 (3
Wwenlazn1sUTeyne Janushazn1suszegne

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

single variable functions and its application, intergration and its application.

2.A00. 116 (206116)  :  UARAGHAINTUINGIANEATITIUYIR 2 3(2-2-5)
MATH 116 : Calculus for Natural Sciences 2
Roulvfideskiution  : 2.aae 115

[y

afukarouNsNatiUA auNseyuSHarN1TUTEENd Mendunatefmuwlsuasoyiuseae
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Infinite sequence and series, differential equations and applications, function of

several variables and partial derivatives.

g, 117 (207117) @ UdRnsWEnd 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Roulafideswiudon  : lull

nsruiv U URnisifefunsleisnismadnemansiuildandiugiu Fesenousae

s

NINARBIAY NI NaFans gammarmans aau i anmezwimén Vimumans wasidndealn
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) : WEnd 1 3(3-0-6)
PHYS 187 : Physics 1
Soulviigesrunon s

I Y] s Y] P a s
MIBLAZNITIN NAAENS N15AU AU kastdes vadlva gaumnamans Ll auiulil

s

anmwlminuasaunuulman iruemans waziidndealnl
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,
thermodynamics, electricity, electricity field, magnetism and magnetic field, optics and

modern physics.

2.80. 262 (208262) : @dRLUBIRUAINSUINEIAERSHaTAlUlaT 3(3-0-6)
STAT 262 : Elementary Statistics for Science and Technology
Soulviigesrunon  : laid

ﬂ?i@%UWEJ‘{J’EJE;IJa ﬂ’J’lllij’]"i]SLﬂULLagﬂﬂﬁLL"\]ﬂLL‘iNﬂT]EJ‘iJ’H]gLId]U ATUTTUIULATNAHDU

a a

amyﬁgmnﬁmﬁwﬁLa‘ﬁ'aﬂizmm MIUTLINULALNAFRUANY AFIUNEINUANNLUTUTIUYTEUINS
ﬂﬁﬂizmmLLasmaauawagmLﬁmf"w’ué’ﬂdauﬂizmﬂﬁ n1sUszendnIsnaaeulaiIds@es N3
AATITRANURUTUTIU NTIATIZRNTOR00 LA ENAUNUS mﬁmiwﬁsﬁa%aimamﬁ’amaé’wéﬁlﬁ
nlUsunsudnsaguneaia

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,
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analysis of variance, regression and correlation analysis, data analysis using results from

statistical packages.

2.2 ASTUUIVEN

2.A4. 201 (203201) : LAIBUNSY 1 3(3-0-6)
CHEM 201 :  Organic Chemistry 1
Soulviigasniunoy  : 2.Au. 104 we 2.AY. 113

WuszkazlaTainewesasusenaudunsd nsdrsianyilanduluaisusenaudunsd
awedlewnd nalnvesfisenaidunid UfAenmaunuivesinadlelwdianfueudus Ujisennis
fdn URTemaiAy uazmswasunyilsiduvesasuszneudumnie

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.A4. 202 (203202) : ANBUNSE 2 3(3-0-6)
CHEM 202 :  Organic Chemistry 2
Soulviigesriunoy  : 2.Au. 201

aaa

Ufisevesansuseneuansueila Uisenvesasusenaunsuginm a15usenauwelsiuin
Aslulawnse nineziilu 1Ushu uazninliapdon ala
Reactions of carbonyl compounds, reactions of conjugated compounds, aromatic

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

¥

2.4, 211 (203211)  :  AdlatUNTINUGIY 2(2-0-4)
CHEM 211 : Fundamental Inorganic Chemistry
Roulafidewiudon  : 2.a%. 104 w30 2.A%. 113

v o

1A59835198L8nNITNFV0I0LMAY LATADULUBILTY NTALALIUA DBNTATULAYSINTULAY
auURAveIInLAraTUTENIY
Electronic structure of atoms, solid state chemistry, acid and base, oxidation and

reduction and properties of elements and compounds
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2.A4. 222 (203222) : AANENE 1 3(3-0-6)
CHEM 222 : Physical Chemistry 1
Soulviigasriunou  : 2.AY. 104 38 2.A4. 113; uas 2.a0d. 112 %i%0 2.a0. 116;

wae 2.nW4. 187
gauvnarans audRveduiia vesraueg1aie aunaignia aunaall wagadliih
Thermodynamics, properties of gases, simple mixtures, phase equilibria, chemical

equilibria and electrochemistry.

2.A4. 223 (203223) : pdmeEnd 2 3(3-0-6)
CHEM 223 :  Physical Chemistry 2
L‘f‘iau‘lﬁuﬁﬁaamuﬁau ;o 12.a4. 104 ‘Vi%él 2.A4. 113; Lay 2.8, 112 ‘Vi%i] 2.A0. 116;

wag 2.9We. 187
Usgifnaransmioudu aunisaau lassas1diannseindvosoznon laseasng
a a a 4 [ av 1 ~ § aa =
duannsetindvedluana anuzndenunlirellowaznamansads uazaninsalnlvedinana
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) : UjURn1sAT AN 1 1(0-3-0)
CHEM 228 :  Physical Chemistry Laboratory 1
Soulviigesriunoy  : amudsuSsundeuiu 2.a1. 222

14 s a & A 4 )
AnuFouluansreinIsazaty Usuinsnisidealuans augaluansavaty nasunluiives
a & ¢ @ a £ aaa a & ¢ ¢ o s
ﬁ?ia%ﬁ’]ﬂ@l@ﬂiﬂﬂ,a(ﬂ ﬁ@J‘Ui%ﬁVlﬁLLEJﬂGDWUENEJLaﬂi‘i/lila(ﬂ ‘Vli’]‘UL‘V\IEJLiU"U‘L!iJLUEJ?“UENVLEJEJEJU
gaunnaraniveswadinfinall guugiiingfvetaisavaly LHuURII)N1AT0UBILTIHANAD YN
LazdnTIdIUYRIANIANLToUd T ULAA
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.A3. 231 (203231) : AddAsIzdiUesdU 3(3-0-6)
CHEM 231 : Fundamental Analytical Chemistry

WwoulvNdesWunay  : 2.AY. 104 %59 2.AY. 113
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LUIAATNIUNIBATIATIEN N1STNHIDE1LALNITIASUUAIDENS DA LUATILATIEN
A ATILAALUSUING NTIATIEAALUINLN waznsananlIefIvinazaie
General concept in analytical chemistry, sampling and sample pretreatment,

statistics in analytical chemistry, volumetric analysis, gravimetric analysis and solvent

extraction

2.04. 232 (203232) : Wdwedidesisi 2(2-0-4)
CHEM 232 : Electroanalytical Chemistry

Soulviigasniunoy  : 2.A%. 104 %30 2.A4. 113

unilnfiafiieszi aousnlnuen3 nmudlowss gasuwes BlNMsNIIWAS uaz
TIaunum3
Introduction to electroanalytical chemistry, conductometry, potentiometry,

coulometry, electrogravimetry and voltammetry.

2.A3. 241 (203241) @ UfURNISATBUN3E 1 1(0-3-0)
CHEM 241 :  Organic Chemistry Laboratory 1
Soulviigasnunoy  : amzlsuSsundauiu 2.a1. 201

NIMYAFENRAZIANERNWIAY NMIANNENIN N3ain n1snausislean Tasunlnns s

a

U1y lasuinnsdlviaaedui ameslewndl N153ATIeRaNsdunsdlisannIn 1 (@1susenay
lelasasuou uoadatgladuazueanagead) NTIATIERATBUNIERRUAIN 2 (Leadlel Alau
NIAAISUBNTANKALOYINUSURINTAAISUBNTAN) UasUfisenalidunsd

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.A4. 242 (203242) @ UjURN1sIAIBUNSE 2 1(0-3-0)
CHEM 242 :  Organic Chemistry Laboratory 2
Soulviigasniunou  : 2.A%. 241 uazawmsdeuSeundauiu 2.a1. 202

Ufiseneendintuvatieanages Ujisensanduresansusenaumivatla Ufisenisiiy

Y99815U52n0UAISU0Ha USATEIAIULUULUULDANEA NITAUATIENANTOYNUSVDY
s aa aaa d‘ a aaa | a aaa

N3AASUBNTAN UHATeNIsLuUNTetansUsenaukelsuufin Ujsevesansusenauiiuedn Ujasen

yoanalsuufnediu: UfAsenlaeleruuas anslulawnsn nsneziiluwaslusiu uazaln
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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.

1.A%. 250 (203250) : IAiidwIndau 3(3-0-6)
CHEM 250 :  Environmental Chemistry

Beulvfidosinuioy  : 2.a%. 104 38 2.4, 111

fivineuarmsuszdiumnudeminaised msuudeuvesansiiviuiunasnansnuse
Efumwmwﬁ maﬁwmammmasmsLﬂﬁauLLUa\‘iaquﬁmmﬁ uaﬁwwﬁﬂ LaZIZTUUNITINAG
wazszfautetsfusudsunnde

Toxicology and risk assessment from chemicals, soil contamination and impact on
human health, air pollution and climate change, water pollution, and environmental

management system and regulations

.03, 286 (203286)  : UfURANISLATIIATIZI 1 1(0-3-0)
CHEM 286 :  Analytical Chemistry Laboratory 1
Roulvfidosudow  : awsdeuSsundoudu 1.au. 231

AN UNTMILIAEITWATUSUIAT NTATUIMAINILY T UTDIRIDE19LaEE@NTALAY

UINTFU miuﬂ‘%‘amLLasmiﬁ’lmmgmmiazmamm—L‘Uﬂ AMsnIansa-wwa n1sn1Usuna
6 [ a < ¥ = s

Asusiuauazlumsiunlulenuey msmdsuamaninenisinmsanislnunadouuasuusniiug
m'il,m%'&mLLazmiﬁﬂmmgmm‘ia3a181’eﬂaﬁu nsmUsnunsaLeanesinlulinin tug a1sm

b4 96/ $% 1 1% adaa a aal s
AUNTEAN9TR9NAIDE UM NN IAmIeBRTite nsmUsunumaslsnlagidliagisauagianu
nsmUsnadinedlusungnaudduetludeueans n1snidsuulessuvedansuiviinlag
Bn15adin

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 and Fajan’s method,

determination of zinc as zinc ammonium phosphate and determination of some metal ions

by extraction method
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2.A4. 287 (203287) : U{UANSATIATIZY 2 1(0-3-0)
CHEM 287 :  Analytical Chemistry Laboratory 2
Soulviidosdiudon  : awmzlouSsundoudu 2.au. 232

nMsindngluinlaenss nrstnmsauuulnmudlowssn nslnsaluunaudnlnunsn
mslnmsauuugaeuussn nsimsanuukeumelswssn nsmlavelusiegndaasslaedianing
wnIURSA N1smvsunalessulanslasliauniiuns nsenwinadaloadnliunuins waynis
Basgvideyanisliipiiegeineimeneuiimes

Direct electrical potential measurement, potentiometric titration, conductometric
titration, coulometric titration, amperometric titration, determination of metal in alloy

sample by electrogravimetry, determination of some ions or compounds by voltammetry,

study of cyclic voltammetry and computerized analysis of simple electroanalytical data

2.A4. 300 (203300) : 9INYLNUFIULATIIYTITUNIINGIANEAS 2(2-0-4)
CHEM 300 :  Basic Skills and Ethics in Science
Soulviigasniunoy  : 2.Au. 104 Wse 2.AY. 113

AMNTINYBINTEUIUNTHALITNTNIINGIANERNS UNAIAUATILAZAITAUAIIUNAIIUNG
MPIFENT 93AUTENOUTDIUNAIUNININGIFIERITLAAI 9 N1TBIUUNAMIUNIINGIFIERTLTS
Fnne 1edeedlonazITnndounariiiausNaNUNITINeIrEns 938555 NMdnTuaznIS
ANADNKNAIIUNIIYINTT

Overview of scientific process and method, sources and survey of scientific
literature, components of different types of scientific articles, critical reading of scientific
literature, tools and methods used in scientific writing and scientific presentation and

scientific ethics and academic plagiarism

2.A3 303 (203303) : awWnInsalndniaadidunsd 3(3-0-6)
CHEM 303 :  Organic Spectroscopy
Noulviigasniunoy  : 2.A%. 202

wiaaUnlnswnd undrieasvaninsalnd dansilileian Sddaanlnsalnd
dunsusaadnlnsalnl duedosuunumnslaiuudadninsaglnt wazn1siesenlasasamaad
YasansunsdlaganfuwmatanunaaUninsiussiazanlnsalnd

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
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2.A4. 304 (203304) : Ujnseuweslundn auyadase uazaslu 2(2-0-4)
CHEM 304 : Pericyclic Reactions, Free Radicals and Carbenes
Soulefidosinunoy  : 2.Au. 202

Ufnseuneslendn Ujiselelrawenidu UfAsedianinslendn Yjasennisdnisesdn
Tsdiwuu@nuninstn UfAsendu Ujasewneslerdndumsdunsisniaidunsd ifseneuyadasy
wazUfAsevasnsdunaslussu

Pericyclic reactions, cycloaddition reactions, electrocyclic reaction, sigmatropic
rearrangements, ene reactions, pericyclic reactions and organic syntheses, free radical

reactions, carbene and nitrene reactions

2.A3. 308 (203308) : UfURN1sIANBUNIE 3 1(0-3-0)
CHEM 308 :  Organic Chemistry Laboratory 3
Soulviigesriunoy  : 2.A%. 242 uasawmesdeuSsundauiu 2.a4. 303

nsmsenalsemelslendn U4fsenfad-dawmes U§Asen3uesa LAl BunIoidauas
UfRsedaFeslniuvulossiin msduameinanstuneu lulefisa msuszgndiaiidmidelunis
FUATIZENTOUNIY LAYNITUENENTHANIUNTTTUYIR

Preparation of heterocyclic compounds, Diels-Alder reaction, Grignard reaction,
organic photochemistry, ionic rearrangement reaction, multistep syntheses, biodiesel,

applications of green chemistry in organic synthesis, and isolation of natural products

2.A4. 315 (203315) : AUNIASLASWUSY 2(2-0-4)
CHEM 315 :  Symmetry and Bonding
Soulviigasnunioy 2., 211

auunssluanakaznaengl ngufiussdmsuluanalaviauduasnguiusydmsu
GURTGALRN
Molecular symmetry and point group, bonding theories for simple covalent

molecules and bonding theories for complexes

2.A4. 316 (203316) : LAdlARRSALLTULAZLIALIDDSLNIULLNAAN 2(2-0-4)
CHEM 316 : Coordination and Organometallic Chemistry
Soulviigasnuniou 2. 211

lassadrnazaweslonivesarsddoulansunsuddu audfdediannsadndves
asdadoulansunsudtu ladusnmmanasiulauniindvesansdedoulansunsuddu nalnujisen
VeI Bagoulaneunsudty undiiedrfualoasunluiiiadn lassasawazufisenlesruves

a1sUsenaveesunluyiadn winliudigtuveasilaeifiuudunaziniloasunlumiiagn
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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) : UfjURn1siatiatiun3d 1(0-3-0)
CHEM 318 : Inorganic Chemistry Laboratory
Roulafigewiudoy  : amasfouSoundoudiu 2.0x. 316

anuzeandinduvesiiu msshviadesamuesanuzesndmduiinuldies duiinalels
wof SvEnanmLIesELIALNUANTRaIUNAT eI R Eou srruNTUTTY Anuamselunns
SsUfATeBauasvesiagisfith mawSeuuaznisfigaimlelewesmasviadavesszuulauead
(1) wundlyvadl msldansusznaveiunid LazmsiaTziasusenaustunse

The oxidation state of tin, stabilization of rare oxidation states, linkage isomers, the
influence of ligand-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

2.0, 323 (203323) : AILRHENd 3 2(2-0-4)
CHEM 323 :  Physical Chemistry 3

Noulviigasniunou  : 2.Au. 222

Jaunaransiail NquhIaunaransuania wazlnlaedl

Chemical kinetis, kinetic theory of gases and photochemistry

2.04. 324 (203324) : AABINENE 4 2(2-0-4)
CHEM 324 :  Physical Chemistry 4
Noulviigasniunou  : 2.Au. 222

q a e q ¢ ad a
LﬂmW@aLNaiWUﬂqu LANADAARYRALLASLANNUNT

Basic polymer chemistry, colloid and surface chemistry.

2.A3. 327 (203327) @ UjURn1ssiBeEnd 2 1(0-3-0)
CHEM 327 :  Physical Chemistry Laboratory 2

Wwoulvfosnunay  : awmziUguSgUNSaUNU 2.AY. 323 150 2.A4. 324
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wavosgnmninTresnsMaiAnUfiten UiAtenlelnsladavesefinesdinn msinsiasi
dasvesfidenlasaoudalnued nmsmeiasiisniveslfzeroontindu saumanivesjiien
Tusiiiwdungusa NM3AAFUINETALANY mi‘mmmLsﬁuﬁuﬁﬂqmaﬂmilﬁﬂlmL‘ziaé(‘?jl,é‘u%)summs
AALIIFIRT NIFMTUNINIVVBIDINIALTIIINNITIAAINNLA N15659UHATEMATTILATUUTISNUS
mwwﬁmﬁniuLaqamaawaaLma'ﬂmmwﬁmmwmﬁmmiazmaL%amq nITTyYLeNdnuyaluaetiues
NNTATUNUILULYDINDR LU IAIADSNILATIAIUARURUILUL

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) : N159LATIZINIATUINATIH 2(2-0-4)
CHEM 332 :  Chromatographic Analysis
Soulviigasniunou  : 1.au. 231

ANFIVDINAaNNIINLATIINATIA nsueanislasuninasiiuuueaadn wiglasuiln
N5l lasinnnilveavalausinuzge wasinaiamalasuininnsiioug
Overview of chromatographic principles, classical chromatographic separations, gas

chromatography, high performance liquid chromatography and other chromatographic

techniques

1.0%. 333 (203333) : MsIATIEEleAsesiansdaUnINsILAS 2(2-0-4)
CHEM 333 :  Spectrometric Instrumental Analysis

Soulviigasniunioy  : 2.a1. 231

unthisyeawnlnsius’ ssdusznovveariesannsiines giiddaanlnsinlomed
allwalgudaninsiues dursusaadninsues ezaeulinawninsalnl sznouiinuougosn
Tuannsues aznouiindlatuaunlnaus’ dusniwasnNanatauanlnsues

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.A. 338 (203338) : UfUANmATAmTzsidieinTaciie 2(0-6-0)
CHEM 338 : Instrumental Analysis Laboratory
Soulafidewiudon  : 2.A. 332 uaz 2.ax. 333

gunsaluazimadailélasialulukesujinsaiinseiuasdoujifanasndelu
o UAn1s nsieseidalsunaleemeiindansililoas/Adidaanin siulawes n153asien
Welsunalaematiadliatuaiuninsiuns nsinsendenuninlagmailayisensiudnesudun
isaatUalnsiue’ Msfnudedomandssiiouazmanififinadonisiesgivimasinlasmadam
avezmauiiniauresutualUnnsun’ Mswlsudleguarnslianenuiinusglaewmaiaay
avmoufinuevraiutuaningusd nsAnnadeiifinareusyansamvesneduiluufialasuilnn
7 Thnsidsqunnandinalasmaiaufalasuilnnsil msAnwdedeiinade
UszAnsamnisuentuwmelindainlasuilnnsiflaussousas kagn1sinsienidelsinalagnaie
andnlasulnnaaussauzas

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

2.4, 351 (203351) : nasidauia 2(1-3-2)
CHEM 351 :  Glass Blowing
Soulviigasriunoy  : 2.A%. 104 W30 2.A%. 111 %30 2.A4. 116 %38 2.A4. 151 %30 2.4,

154 %39 2.A4. 162 %39 2.A4. 171 WIAIUAUAUTIUVBINIAIYY

[

ANTNAAIUVBILAY UENNITNNTAALAT NITUABUKNAD 1ASIASI9VIN NALLTATLAD LAy
UURNINNEITRY
Definition of a glass, principles of glass formation, glass melting, structures of glasses,

glass technology and related laboratory

2.A4. 352 (203352) : AduUaeadyluvissUfjuAnisiadl 2(2-0-4)

CHEM 352 : Safety in the Chemistry Laboratory
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Reulviidosituriou  : 2.A1. 111 uag 2.A3. 115; %30 2.A4. 104 UAY 2.A%. 108;
WIBRNUANUTUYDUVDINIAIYY

faunfuazimusIsuanuUaends nqvine wnssIu uwardededuiitisadesiuaiy
Uasadeynandl lenansiiudeyanudasade anuidesnagnmsuimsnnuides mevivlrdunans
uazmahanganediiidusuniedisaonds nmsvandesnundesdy 9 luiesUfdRnined ns
naulsandusiogURvgluviosuiRnised

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.A4. 355 (203355) : walAReRavluniaadl 2(2-0-4)
CHEM 355 :  Numerical Techniques in Chemistry
Houlviigasniunoy  : 2.A%. 104 %39 2.a4. 113; uas 2.a0d. 112 %S0 2.0 116

a o

AMIINVBDTTIENaTRATN1TIATITRANRa ARG Y YTt aduiudideiian
nsUszaadyaialuniadietinseid saurmansindifeiiay wasmadadiavdmsunismia
REVREAGHY

Concept of numerical methods and error analysis, numerical stoichiometry, signal

processing in analytical instruments, numerical chemical kinetics and numerical optimization

problems

2.A4. 399 (203399) : A1SHNIIU 1(0-6-0)
CHEM 399 : Job Training

Goulviidowinunioy  : tnfnwtudi 3 viemuanuiurauvesnIAIu

-

nstinaulumhsnuensuniessurafusseznategstesnnduailuszninelania
BouggFeu lunsdifianunsalliund dndnwienavidgymifiewmaununisinem uaziinisiana
Tnensliadusuduiidmels (Satisfactory : 5) wislilfuiiwela (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

2.A%. 404 (203404) : adlawelslondn 2(2-0-4)
CHEM 404 :  Heterocyclic Chemistry

woulvNdosnunauy  : 2.ax. 202
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AISuNUsELANRANISBEnTe asemelslendnvuininesneuiilomelsesnounis
aznou asiemelsleadnvuiniezneuiiliomelsesnoudotosnen arsiewelslendnauinnn
sznoufiliemelsesnounisoznen arsawmelslendnvuinvnesneuiidiomelsesnoudasoznoy
uazn1sUsgnaienfuasemelsleadnlunsduanginuaransoongnsnisdanin

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) : LANNANASISTTUYIRA 2(2-0-4)
CHEM 405 :  Natural Product Chemistry
Houlviigasriunoy  : 2.au. 202

anuilesuiieliuinivewindneisssued InTiduaszivesasiuunvalanniugil

q

WITNYINUAITOBNGVENNTININAINGAY  LATDIAID1MAZIIIINNANIUNTITUYIR

Overview of natural products chemistry, biosynthesis pathways of secondary

metabolites, methods in natural product research, cosmetics and drugs from natural

products

2.A4. 406 (203406) : AVSELASIZANIWATDUNSTE 2(2-0-4)
CHEM 406 :  Organic Synthesis

Houlviigasriunou  : 2.au. 202

N3N UM THRATIERA158UNSE vyundeslunsduasienlueldunsd amsiuves
UfAseaiidunsd msdamsesiluanatimaneidvyilsdduies nsdaasgiluanadmunens
aoavyfileridu msduanesiasiidu uarnsdueneiasussnouiiintuemiusssuyi

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

2.03. 413 (203413) : awWnnsalndnaadiotunsg 2(2-0-4)
CHEM 413 : Inorganic Spectroscopy

woulvndesnunauy  : 2.Au. 211
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aunasuagneevingl awnlnsalnluesmsdu dundefuunuinislauuudannlnsalnd
dianaseualuslauuudaninsalnd awnlnsalnUvenisganiulasuasnisiUauas ueaunns
awninsalnd

Symmetry and point group, vibrational spectroscopy, nuclear magnetic resonance
spectroscopy, electron spin resonance spectroscopy, electronic absorption and emission

spectroscopy, and M&ssbauer spectroscopy

2.A4. 414 (203414) : ASBemenanluadiaiunsd 2(2-0-4)
CHEM 414 :  Physical Methods in Inorganic Chemistry
Soulviigasniunoy  : 2.au. 315 vise 2.A4. 316

n1sagauuvessidiend qanssalaansdidnnsouluudesiiu yanssalaians
BlanasauRUUARINTIN wazedafinerdesiunisussgndlduasdulasnsou
X-ray diffraction, transmission electron microscopy, scanning electron microscopy,

and techniques relevance to the application of synchrotron light

2.4, 420 (203420) : N1SLSIURATYIALNITNIANYULIANIZNUR 2(2-0-4)
CHEM 420 : Catalysis and Surface Characterization
L‘i‘li'é]u'l“llﬁél’aﬁDhUﬂI'Bu 1 .AU. 222 ‘Vi%’é]@l’]&lﬂ’lﬂ&lLﬁﬂ‘lﬁ'i)l]‘lfé]\‘lﬂﬂﬂ%‘lﬂ

Y % o

U‘Vlﬁ’]Lﬁmﬁuimaa%’wuaqﬁuﬂaLLazmam U AI9AFUNINIEANUAENITATUNIUAL
psdUsENaURLTIUATeN nswdsuuazansRifientes maseufAsenenius naseufasen
Powusuazninseidnuasianzvoiuin

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

heterogeneous catalysis and surface characterization

2.A4. 426 (203426) : Asn1wALTIRBUNILADS 2(2-0-4)
CHEM 426 : Methods in Computational Chemistry
Soulviigesniunoy  : 2.au. 223

ToUguse BNeUsEdInY Nulndudnduaznismlasai e izaungn n1sAIuIn

antRvesluanadnlaswaidiinnsednd namansada wazdsnisdtaesseduluana



111

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.A4. 427 (203427) : N13RRALUUANYILUANALAZTHR 2(2-0-4)
CHEM 427 : Biomolecular and Material Design
Soulvfidowinunoy  : 2.0%. 104 %o 2.a4. 113; uaz 2.a0. 112 39 2.0 116; uaz

2.8, 187; M39ANNAUTULTBUVBINIATYY

nsafsiuudnaesansiiluana @@ sauna N158nduredduianagilagnasenIn
luanaaulid n1sAuImnacmaninlsufu-nacansluanad miussuudiluena wasn13dnass
wamanfduanad miussuuiluanavuinlug) kagn1saiawuudnaasian (uuewaieu1ng
duvesianlagniiisreuiames sunsisemmaniuaznmsiueandiivesian n1sdnaeudeznay
yeamediues warlasaudedidnnseunasndsnubamien)

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) and
materials modeling (multiscale view of materials via computational chemistry, chemical
interactions and materials property prediction, atomistic simulation of polymers, electronic

structure and binding energy)

2.A%. 428 (203428) : LANENTAULNA 2(2-0-4)
CHEM 428 :  Chemoinformatics
Soulviigasniunoy  : 2.0%. 104 uaz 240 262

[

wIARveIneImanstayatuniuail nisairsuuitassauduiusvedassasieiy
AuauTRIUsIn Fueaiians) msdnsieinseieuisenall Jugiusedvg (ele) lunmaad
LazN1IAMUILUUAIDUALUN A

Concepts of data science approach in chemistry, quantitative structure-property
relation (QSPR) modeling, chemical reaction network analysis, artificial intelligence (Al) in

chemistry and quantum computing in chemistry

2.A4. 431 (203431) : nAdANIUANIATIZAYUES 2(2-0-4)
CHEM 431 : Advanced Techniques in Analytical Chemistry

woulvNfesnunauy  : 12.Au. 333
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eTdenduaznistszend suuaUninsalnluazsnisuseynd esdunsisaaunlng
alnUuaznisuszand MTinsesialiuvsnduazn1suseynd

X-ray methods and applications, raman spectroscopy and applications, near

infrared spectroscopy and applications, chemometric analyses and applications

2.03. 434 (203434) @ ASTUIUNITIATIELALINATIATUES 2(2-0-4)
d1%13UA29819939
CHEM 434 :  Analytical Procedure and Advanced

Techniques for Real Samples

Roulefidessitunion  : 2.aw. 331; wie 2.A4. 332 uag 2.A31. 333

wmafianismuasukazduduainuindefovesiziianginuuinsgiuana waia
11988 N15FNWIANIN waENITMTEUAIBE1 BudndivaAnianalan - wuaainlasiunsuay
n15Uszend Iadulaatussundfauaznisuszend dniudeaduaatuosuiddanaznisussynd
LaUDBURETULAL SEUUMIINAgIUNTEA WAL TUSEENA

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, and

lab-on-a-chip and paper-based flow systems and their applications

2.A3. 435 (203435) @ Wi wadidessidugs 2(2-0-4)
CHEM 435 : Advanced Electroanalytical Chemistry
Roulafidewiudon  : 2.a%. 232 uas 2.au. 287

1%
1Y

amsaliiedinsziduas Sidavselinddmsulnined haunuuniduas wuwesdu
a9 uagnsaldnwinisuszyndldivedia
Overview of advanced electroanalytical  chemistry, electronics  for

electrochemistry, advanced voltammetry, advanced sensors and case studies on the

application of the techniques

2.A%. 458 (203458) : %adoLAandsInIuAdl 1 2(2-0-4)
CHEM 458 : Selected Topics in Chemistry 1
Beulvfidowiunoy  :  auAuiuraUYRINIAIY

Wdelnde Mhaulaniaail

Topic of current interest in chemistry.
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2.A%. 459 (203459) : WIUBLABNATININAL 2 2(2-0-4)
CHEM 459 : Selected Topics in Chemistry 2
L'?iau’lfuﬁﬁaasi'luriau : GﬂﬂJﬂ’NﬁJLﬁu%aU‘Uﬂﬂﬂﬁﬂa%’]

Witelnie NMiraulaniaadl

Topic of current interest in chemistry.

2.4, 471 (203471) @ AUUALAZNISTUIANYULIANIZVDITAANDADS 2(2-0-4)
CHEM 471 : Properties and Characterization of Polymeric Materials
Noulvfifesinuien @ 2.A%. 324 ¥30ANNAMUAUYDUVBINIAIYN

; wazamzilauniounu 2.au. 477
mMsnumuieatuaiinedwes 51‘1/1%@LaqaLaﬁ'EJLLasmiﬂizmmaﬂf’mﬁﬂIuLaqasuaa‘wa
Auwes n1swasuaniusniaainufeuveimediues audAdnavemedwes n1sidauaninuas
LRI TAINYDINDALNDS
Review of polymer chemistry, polymer molecular weight averages and distribution,
thermal transitions in polymers, mechanical properties of polymers, degradation and

stabilization of polymers

2.04. 472 (203472) : WANERNVININLATWOALUDSDIRTLY 2(2-0-4)
CHEM 472 : Bioplastics and Smart Polymers
Seulviigaesruniou 12,031,324 W59ANNAMUTIUTDUYINIATIYY

umhuarnsuUssinnvemedwestesaansld wedeameifdesaasld: nsdauasien
warand® wwmnansaaefivesediued nedwesiaateflddmsuldidunatafindanm un
Aerfunedwesdaaior Tassai Sunsiten reunewduvemedweiseaior gummamanived
wodesluansazaly MIwUtssnnuazantfvesmediuesdaasey warn1sussyndlinediwes
faasurlunensiumg

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
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2.A4. 473 (203473) : ANUFUNUSVDIATIES1mazaNURAVDINDALNDS 2(2-0-4)
CHEM 473 :  Structure-Property Relationship of Polymers
Soulviigasriunoy :  2.A1.324 WiseANuAMUTIUYaUVRIN1ATYN

Tassavomediues sssuvAnisiedouiivesluiananedmed duguingivemediues
HATDIAUTOUADANTULUDINDTLUDS AN1NNEUNTA KWUUTIADUTINAVDIANINVLEUNLA NTNAFRY
auUfvesan nvgunila (MsesevaudAnanakuunain

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)

2.4, 474 (203474) : UjfseIuesnIsiuATIziNeaIDS 2(2-0-4)
CHEM 474 : Reactions and Synthesis Methods of Polymers
Seulvfidowinunoy  : 2.A4. 324 WSEAUANMULTILYEUVIN1ATY;

wazawmzilauauniounu 2.au. 478
wodwelsiwdunuutu (rruuuuarldmuuiy) nedwelswdusuudnig wedwelsedy
wuuliy (Lshreauazlessiin) nedwelswduluvaweslodunie @wnes-tunninodiuslsiadu)
lanediuslswdy wagislunsufiRdmsunmsdunseinedes
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.

2.03. 477 (203477) @ UjURn1siainedies 1 1(0-3-0)
CHEM 477 :  Polymer Chemistry Laboratory 1
Soulviigasriunoy  : ameideuSsundeudu 2.a0. 471 w38 2.a4. 475;

NIDMUAMULAUVBUVBINIAIY
nsudmidnluanaveedimeilaenisinsgvingvats nismdmdnluenaves
NOALUDILAENITIAAIUALAVDIAITALANULTBIN NITUIANUAUILULVBINDALLDSLALIDLAUTA
WNSLAEUABRANY NNSAASIERRNUANIIAINNSoUTBINadILeslnawmATdafN LU sadLnuil
WAABSLUAS (ALedad) n1saAsneraudinimusoureanodiuesiaonalameslunsunsn

LY

avunlada (M30) nsmeamainisisuaniusaieumusmeiiweilagnisinAduiinmusdua

saa a =

NSRBI RakarAnINITLNUNveINedeNivyesdinn Nsfnwilassaieseaululasves
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awnlasalnl n1sseylonadnualveanediueslneidsn1smaasued19d18 NISAAIERAILUY
lalaslafnveseyiusiwaglaa nisaatedilagaiiusounasnisinlviaiesveanediwesursyiia
nsaangfkuusanganvivamedwes wedwesluaisazate : JUTNUATIUIALIGNG dauAEnS
VOINIAANENVDINOALL O

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.A%. 478 (203478) : UfURn1saiiwedwas 2 2(0-6-0)
CHEM 478 : Polymer Chemistry Laboratory 2

Soulviigasniunoy  : awmsdeuSsundaudu 2.a4. 474 WEaANANUTILYEUYDINIAIY

N13WsEUNOA(2,6-lnvia-1,4-Widusenlys) IneuisursondninAuuas wedwelsiuduy
a o 3 a a o a a a a
wuudNatuvetalniu wodlwelswduluuuwriuassvesalasuLaznisessulnunedalniu
N3ANYINEALB L SUTULUUAIULLL: 2aUNaAIERILAZNITNALRATDINISIAANOALDAYDS N1TATYL
a ad (3 ca 6 aaa a U a [
wodleaumnsedalnadaalaeiensinlensa) Ujisemedwelsiwduwuuuanlossiinves 1u-
hflamsunlea saunaransvesujisemedwelsetusuulsineavetuiiauninsian waznis
a " " a 1 a U
Wiy luasu’ lngdumesivvilsanounuiydu
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
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2.A%. 497 (203497) : @uNaANE 6 WUILAN
CHEM 497 : Cooperative Education
Soulviigesnunoy  : dnAnwrdudi 4

a A

Undnwideslfuifnuluaaiudsznaunsiierdesiueiidusseznailidesndn 576

Flus lugnuenidnauateldnisguavesdimiinildsuneunuigainaniuydsenaunissiudiu

[
v

ANATEANUMINETSE wazdnsTanalagliddutwduiiuanela (Satisfactory : S) w3eluidud
Umela (Unsatisfactory : U)

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) : duuwLAd 1(1-0-2)
CHEM 498 : Seminar in Chemistry
Goulviidowinunioy  : thinwtudd 4

¥ a0

wuaAnAsIfunIsTNaNeraUNIAINEIAIans wardununadiluiideiuiaulanie
Tasinstgmiawesindne wariimsTanalaglidwududuiivmels (Satisfactory : 5) 3ol
Huiivmela (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) : UgniiAyniaadl 3(0-9-0)
CHEM 499 : Special Problems in Chemistry
Reulviidawinuney : tnAnunduli 4 uasldSusyginaineransdfiaruauniside

mﬁfﬁ’aLLazﬁﬂm{]mmﬁLﬁwwmmﬁimami@LLamﬂmfmiﬁ ADILNITVHUTIBI UL
nsaeutinan waziinistanalagliaduduuiiumela (Satisfactory : S) waeliidufiumela
(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
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2.A9. 203 (209203) : lAdlgAdnIIULUDIAY 3(3-0-6)
IC 203 : Introduction to Industrial Chemistry
Soulafidewiudon  : 2.a%. 113 waz 2.A4. 117; ¥3D 2.A4. 104 was 2.A%. 108

wedafugiumaniigramnssy gaawnssudlnadouuastlnned gramnssunodiues
gnamnssulang gnaInnIIILeIIaN nsiauremsiole Aeunsaes 130Gy 1ATeaTR
QUM 1 uazind sruumuANsnludi duseuisenludditenadl nMsmuauLarMIIANITaNs
wanwlulsanuenavnssy anudasadelulssugnamnssy ansunswasninddunsdyan

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) : FwediUaehu 3(3-0-6)
BCT 315 : Introductory Biochemistry
Houlviigasriunoy  : 2.A%. 202 WD 2.AY. 204 %38 2.AY. 206

o 1 )~ a ada ¢ ¢ ¢ Y] = = =~
UNUIGTIANVDIAINTIO : L aalkazDInUIzNauYITaa NannITANYININTILAL
aa a a '3 4 a aa | 1 a
Aslulansn afie nsnezdlunazlusiu oulsduazlaeulyld nsatipddn nsdeinudianaTeulas
FINGIU UasTuaiuszynd
Introduction to the biochemistry of life: cells and subcellular organelles, principles
methods of biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and co-

enzyme, nucleic acids, electron transport and bioenergetics and applied biochemistry

2.9%. 319 (211319) @ U{URn1sTATiiUY 1(0-3-0)
BCT 319 : Introductory Biochemistry Laboratory
Roulafigewiudon  : awmadeudsundaudiu 2.9n. 315

AslulaLsm Fdau mansane 1Useu ulysl waznsatinedsn

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

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

Woulufdasriunay  : 2.9%. 311 wag 2.9, 317; %30 2.9. 315 waL 2.99. 319
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WAlWLABTININE M UINYATNITULALENAIVNTIUDINNT NEATNTTURALNTTUIUNITHER
ansileiduadelny nsdlfnwivesisuseaiey nsdifnwveanaluladTininiienisiau
NUAINTIUMSTISEY

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

biotechnology for sustainable development of agricultural food

2.9%. 423 (211423) : walulagndudaninuaziuondon 3(3-0-6)
BCT 423 : Bioenergy Technology and Environment
Roulviidosritunion : 2.9 311 uag 2.9, 317; %30 2.99. 315 UaL 2.3, 319

ulgurguaznguunendsnuiazduinden nsdanismisiundanunagiaindes
\AsugAansYeIndauLazdnden waluladndanudinim unumveanaluladdanimly
ﬂszmumswﬁmwé’amu%amwaﬂw5@5un15w§mLLazmﬁmﬂ1iﬁ%wa‘”ﬂmumﬂ%iﬂwﬁmaaLﬁ&JLLaz
178l UNTLUIUNTHEANSIUTININNITINNTYUYUANTUN TNEANGINUTININ NIAANYIVRS
ﬁﬂ’mﬂi%ﬂ@Uﬂ?iﬁUi%ﬁUﬂ’J’]ﬁJﬁ’]L%"\ﬂ‘ﬂﬂ?5%@ﬂ’]’§W5\‘1\‘1’mLLagéﬂLL’méjE]lIﬂ?i@@ﬂLLUUa%‘aﬁﬁmNﬁ’WUﬂ’ﬁ
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Policies and laws for energy and environment, energy and environmental
management, energy and environmental economics, bioenergy technology, roles of
biotechnology in a sustainable bioenergy production, production and management of energy
crops, valorization of wastes and biomass in bioenergy production, community management
for bioenergy production, case studies ofsuccessful establishments in bioenergy and

environment managements, research methods in bioenergy production and environmental

impacts.
2.9%. 452 (211452)  : FAUIANITULATIAINND 3(3-0-6)
BCT 452 : Bioinnovation and Enterprises

Rouledidfossitution : 2.9m. 312 wia 2.9m. 315
unthduinnssudduaiiazynaiuAndauinnssy uinnssuaululewuwesuazian
P winnssuaruulumalulad@inimuazn1sinng nasudinintazsuinnssudiniv
dawnnden mswauwAlvmanaluladiinam wuudiassnagnseng o lunisadsiamionis
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Introduction to biochemical innovations and innovative mindset, innovations in
biosensors and biomaterials, nanobiotechnological and medical innovations, bioenergy and
innovations for environment, development of new concepts in biotechnology, strategic
models in building biotechnology enterprises, intellectual property and regulations for
bioscience innovation, business model and product development plan, business marketing
and personal branding, entrepreneurial management and leadership in new ventures and

start-up business



