wé’ngmf‘mmmﬂmﬁmﬁm

N1V AN

wé’ﬂqmﬂ%’uﬂﬁga W.A. 2559

ARLANYATHAS

a [ = 1
HN1INEIY L?ff:l\‘i?‘viﬂ
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3. NANYATURLBI1ITEEFDY
3.1 viéi'ﬂgms
3.1.1 ITUIUNUILTR

WNHUNG FIHANDANANGA T HTiaENd 135 wagfin
WHTIN9nTin IIHARDANANGAT HTiBENT 149 wylaefin
WNHEMAAANEN FIHANDANANGAT HTiaENd 134 gl

3.1.2 Tﬂsaﬁ%ﬂmﬁ’ngm

WNULNG
(1) NNIAATIRNYIN 30 niaefin
- ﬂ@'ﬂ%ﬁﬂﬂﬂl@:ﬂﬁﬁﬁmﬁ 12 wdosfim
- NNV YU AFRTURLAIANFNERS 9 niefin
- NENABINYIFERTURLANAAINAT 6 niefin
- NNAEINTEEUIHUAINTIN 3 nilefin
(2) WNIATUUNRNIE Taivinenan 99 Wiaefin
- AUIUNU 26 nHaufin
~ Fyuen Tiflesndn 73 widaedm
LONUNAL 59  wiagfin
LONLADN Tifleandn 14 niefie
—_ Agln (f1R) Tifleandn 15 widaedm
(3) NHIAIB RN Tiviaenan 6  wuagfia

[T tala VA7)
(1) NNIAATIRNYINA 30 niaefin
- ﬂ@'ﬂ%ﬁﬂﬂﬂl@:ﬂﬁﬁﬁmﬁ 12 wdosfim
- NNV YL AERTURLAIANFNERS 9 niefin
- NENABAINYFERTURLANAAINAT 6 niefin
- NNAEINTEEUIHUAINTIN 3 niefin
(2) ANIATUUNRWIE Taivinenan 113 wuaefia
- AUUNU 26 nHaufin
- Fyuen Tifleandn 87 widaedm
LONUNAL 61 wHaefia
LONLADN Tifleandn 26 widaedm

— Aaeln (d03) Tislagndn 15 Wnafin
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(3) WNIRIUNABNLES Tusinandn 6 Wuefin
BARANIANE
(1) WNAIAIEANEITA (L 30 Wuaefin
- ANAYINBIUATNITRDET 12 wdefie
~ NNV INHBYFERTURLRIANPNERS 9 wiaafin
- NFNABINYIFNERTURLANAAITAT niaefin
- NENABINTTEYUIHNAINTIN 3 niaefin
(2) NRHIGIBURNE Tusiaandn 98  wHaeAA
— BN 26 Niaufia
~ Ayuen Biflsandn 72 widosfis
WONL9IAL 61 WA
AN Titlesndn 11 WiasAn
_ Ayl (G5 Titiegndn 15 widasfe
(3) RNIAIANRDALNS Tusiagnan 6 wuaafn
3.1.3 ASTUINIYT
Tﬂi«ﬂ%ﬁwﬁ'ﬂgmﬂmuﬂﬂﬁ (Reqular Plan)
(1) wHIAIAFNBIND (L 30 KN/
General Education 30 Credits
1.1 ﬂfcjuammmummi?mms 12 #ugfn
Language and Communcation 12 Credits
001101 &.8. 101  AMMIBINOEAUTI 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 #.8. 102  AMEIEINOEAUTIN 2 3(3-0-6)
ENGL 102  Fundamental English 2
001201 «.@. 201 NI5EIRBIIATIZA AL NS DU UB TN 3(3-0-6)
USERNTNR
ENGL 201 Critical Reading and Effective Writing
001225 #.8.225  awnsenguinuduyianemansuazmalulal  3(3-0-6)

ENGL 225  English in Science and Technology Context



1.2 mg'u%mmguﬂmﬂm%tmzﬁaﬂumam%

Humanities and Social Sciences

Taaidean 3 navuasdsannayuasisisia (U5

Select any three courses from the followings :

013110

H.99. 110

PSY 110

050100 «.Fiv. 100

050121

074100

109114

127100

154106

176100

571151

701103

702101

703103

751100

851100

HUGE 100
.. 121
HUGE 121

f.aY. 100

EDHL 100
9.6y, 114

FAGE 114
5.4m. 100
GOV 100

q.0H. 106

GEO 106
14.#191. 100

LAGE 100
Wel.An. 151
NGGE 151
U5.1%. 103
ACC 103
Ug.ng. 101
FINA 101
U5.19. 103
MGMT 103
FiF. 100
ECON 100
AN, 100
MC 100

APANLNAUAINLTEaNTU

Psychology and Daily Life
A5l T e

Usage of the Thai Language
wallas e s aneBuw

Thai People in the ASEAN Community

Tnguniaien198aaBHgENmN

Nutrition for Promotion of Health
AalrhdAnUsyansu

Art in Everyday Life
nsiastu#AnLszdn T
Politics in Everyday Life
AefiRTulanasia s

Disaster in Modern World
ngnsnauaslanaiio i

Law and Modern World
mansuazAaliun1sa3nenanuge
Science and Art for Happiness Creation
nstTay@via

General Accounting

N CTSINANG T NPTl TN

Finance for Daily Life

@ v a & v
ﬂ’]‘jLﬂuaﬂ‘jzﬂﬂ‘i_lﬂ"l‘jLLﬂzﬁq‘iﬂ@L‘UﬂQ(ﬂu

Introduction to Entrepreneurship and Business

\THgAnans WEAmszan Ty
Economics for Everyday Life
n1aaaaaidasiu

Introduction to Communication

265

9 BHIufif

9 Credits

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



1.3

1.4

mg'u%m%wmmﬂm%mzmﬁmmﬂm%

Science and Mathematics
201110 2.9%. 110 ﬂiﬁmﬂﬁﬂm‘éfuﬁmqm‘j
SC 110 Integrated Mathematical Sciences
201111 q.99n. 11 TanuiAnemans

SC 111 The World of Science

ﬂfsg'uf‘immsf%ﬂu:émuﬁ@ﬂﬁu

Activities Base Courses

201191 2.99. 191
SC 191

N19EEUSHNAINTH
Learning Through Activities
uazIdBNan 1 N9rUUAY 91nnTruaNiTIsae [Ui

and select any one course from the followings :

201192 2.9. 192 ABEGWIWANEN
SC 192 Doi Suthep Study
057121 fa. 121  WausAeTAmuAzAIsDanridInIe
EDPE 121 Football for Life and Exercise
057122 4. 122 desinileTasuazniseentiaenie
EDPE 122 Swimming for Life and Exercise
057123 f.a. 123  asadueaiieanuazniseeniigenie
EDPE 123  Valleyball for Life and Exercise
057125 f.a. 125  Asnsssdndwnzileiauazniseeniigenie
EDPE 125  Rhythmic Activities for Life and Exercise
057126 A&, 126 uIANAUDAeEInuAZN1TEDNRIAIN
EDPE 126  Basketball for Life and Exercise
057127 A&, 127  wumdusdiiedsuaznisnentnanie
EDPE 127  Badminton for Life and Exercise
057128 A4 128  welafieddauarnisaantianig
EDPE 128  Tennis for Life and Exercise
057129 d.a. 129  widawmuAmieTiauazn1sesniigdonis
EDPE 129  Table Tennis for Life and Exercise

266

6 NUILAH

6 Credits

3(3-0-6)

3(3-0-6)

3 Bugan

3 Credits
2(0-6-0)

1(0-3-0)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)
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057130 #.a. 130 nedviledasuarniseantiaenis 1(1-0-2)
EDPE 130  Golf for Life and Exercise

571105 welfv. 105 ARanIwuaznITagdanriugan 2(0-6-2)
NGGE 103  Friendship and Being Together

vdanszuaAmnIadeEnufanssilaaeuRaian s Anende e

or additional learning through activity courses in Chiang Mai University which will be
open.

e InAnuianingodsunszuaAsAnevia[drassaniunisfneavioluuay
stazmaudnimnieulawnitsAnuinasumdrviaiuidimn (3 lunangrsHlasans
WiaU89nARYY

Note: Students can study general education courses offered by either Thai or foreign

higher education institutes. The credits can be transferred for general education courses specified

in the program with the approval of the department.

(2) NNIATBURNE Titiagnan 99 Miasfin
Field of Specialization: a minimum of 99 Credits

2.1 JUMWNU 26 Wiafin
Core Courses 26 Credits

202101 2.42. 101 FaAnsfugm 1 3(3-0-6)

BIOL 101 Basic Biology 1

202102 2.47. 102 FaAsRugm 2 3(3-0-6)
BIOL 102 Basic Biology 2

202103 2.79. 103 UFUAN15TNeA 1 1(0-3-0)
BIOL 103 Biology Laboratory 1

202104 2.979. 104  UfUAN153AENe 2 1(0-3-0)
BIOL 104 Biology Laboratory 2

203111 q.AH. 111 LR 1 3(3-0-6)
CHEM 111 Chemistry 1

203113 a.Ax. 113 1AH 2 3(3-0-6)
CHEM 113 Chemistry 2

203115 2.a4. 115 UfuAn5iAl 1 1(0-3-0)



CHEM 115 Chemistry Laboratory 1

203117 2.a4. 117 UfuAn1siAd 2

CHEM 117 Chemistry Laboratory 2

206111 2.0 111 UARAAS 1

MATH 111 Calculus 1

206112 2.A04 112 UARAAH 2

MATH 112 Calculus 2

207117 awg. 117 UJU@EnsHand 1

PHYS 117  Physics Laboratory 1
207187 .4, 187 WANE 1
PHYS 187  Physics 1

2.2 3¥nan

Major:

Tiviaandn

a minimum of

268

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

73 AUIYAH

73 Credits

g muiiadnetioy 36 wiasfis asdaadungsuniitrsyiu 300-400

uAYALNItiaY 18 wutadn dFavfiungrunsdangssiu 400 Tl

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

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

400 level courses or upper.

2.2.1 F¥NBNUIAL
Requirements
203201 9.AH. 201

CHEM 201
203202 19.Ad. 202
CHEM 202
203211 q.Ax. 211
CHEM 211
203222 9.AH. 222
CHEM 222
203223 9.AN. 223
CHEM 223
203228 1.AH. 228

LARBUNES 1

Organic Chemistry 1
\ARBUN3E 2
Organic Chemistry 2
\RaRuvEs 1
Inorganic Chemistry 1
LWARIBIRANG 1
Physical Chemistry 1
LAHIBIRANS 2
Physical Chemistry 2

UHURANISATIZRANS 1

59 MR
59 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)



CHEM 228

203231 1.AH. 231

203232

CHEM 231
1.AH. 232
CHEM 232

203241 9.aH. 241

203242

CHEM 241
1.AN. 242
CHEM 242

203255 9.AH. 255

203286

203287

203303

203304

203308

203315

203316

203318

203323

203324

CHEM 255
7.AH. 286
CHEM 286
9.AH. 287
CHEM 287

7.AH. 303
CHEM 303
1.AH. 304
CHEM 304
1.AH. 308
CHEM 308
9.AH. 315
CHEM 315
7.AN. 316

CHEM 316
7.AH. 318

CHEM 318
7.AH. 323
CHEM 323
2.AN. 324

CHEM 324

Physical Chemistry Laboratory 1

Aa -4 dy ¥
FANILATICVIRU BN

Fundamental Analytical Chemistry

TWiasARaeR
Electroanalytical Chemistry
UHUANTSIANEUEE 1

Organic Chemistry Laboratory 1
UHURANISIANEUEE 2

Organic Chemistry Laboratory 2
ATAFNERS Al
Mathematics in Chemistry
UHURNISIARAATIZN 1
Analytical Chemistry Laboratory 1

UHURANISIARAATIZN 2

Analytical Chemistry Laboratory 2

aninsalninranddunds
Organic Spectroscopy
\ARBUN3E 3

Organic Chemistry 3
UFuRANSARBunad 3
Organic Chemistry Laboratory 3
\aHatiunast 2

Inorganic Chemistry 2
aiatiunad 3

Inorganic Chemistry 3
UfuAn1simieilunad
Inorganic Chemistry Laboratory
WAHIBIARNS 3

Physical Chemistry 3
WPHIBSARNS 4

Physical Chemistry 4

269

3(3-0-6)

2(2-0-4)

1(0-3-0)

1(0-3-0)

2(2-0-4)

1(0-3-0)

1(0-3-0)

3(3-0-6)

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)



2.2.2

203327 1.AN. 327
CHEM 327
203332 19.AH. 332
CHEM 332
203333 1.AN. 333
CHEM 333
203338 1.AH. 338
CHEM 338
203352 1.AH. 352
CHEM 352
203399 1.AH. 399
CHEM 399
203498 1.AH. 498
CHEM 498
203499 1.AH. 499
CHEM 499
211315 2.9m. 315
BCT 315
211319 2.99. 319
BCT 319

FHaniaan

Electives:

UFURANSARBRANS 2

Physical Chemistry Laboratory 2
nsRanzinuLeResile 1
Instrumental Analysis 1
nTARanzneLeAesile 2
Instrumental Analysis 2
UFiRnaaiilinssidaneinde
Instrumental Analysis Laboratory
anlaansde el fifinsied
Safety in the Laboratory
NN

Job Training

AHNWNAR

Seminar in Chemistry

LI UG R RINGEY

Special Problems in Chemistry
Fopfidacdn

Introductory Biochemistry
UftRnsBafidosd

Introductory Biochemistry Laboratory

Tidiaandn

a minimum of

TagiRenannnazuadsisie (s

Select any courses from the followings :

203250 13.aH. 250
CHEM 250
203300 q.AH. 300
CHEM 300
203351 19.AH. 351
CHEM 351
203404 q3.AH. 404

= y v
LANRNLIANDN

Environmental Chemistry

NBLANTIULALATYBITNNANYIFERST

Basic Skills and Ethics in Science
EIS eIl
Glass Blowing

Al e lEadn

270

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)

1(0-6-0)

1(1-0-2)

3(0-9-0)

3(3-0-6)

1(0-3-0)

14 Bdagfin

14 Credits

3(3-0-6)

2(2-0-4)

2(1-3-2)

2(2-0-4)



CHEM 404
203405 1.AN. 405
CHEM 405
203406 1.AHN. 406
CHEM 406
203413 1.AH. 413
CHEM 413
203414 7.AH. 414
CHEM 414
203423 7.AH. 423
CHEM 423
203424 1.AH. 424
CHEM 424
203425 1.AH. 425
CHEM 425

203431 1.AH. 431
CHEM 431

203434 7.aH. 434

CHEM 434

203435 1.AN. 435
CHEM 435
203458 1.AN. 458
CHEM 458
203459 1.AH. 459
CHEM 459
203471 2.AH. 471
CHEM 471
203474 1.AN. 474

Heterocyclic Chemistry
LARHNAAST T TTTHENR

Natural Product Chemistry
NN9RIATITIN AR BUNTE
Organic Synthesis
anlnsalntimaniefiiunid
Inorganic Spectroscopy
AB3enenbuaiaidundd
Physical Methods in Inorganic Chemistry
ARBIRAN T 1

Advanced Physical Chemistry 1
AR B RAN GG 2
Advanced Physical Chemistry 2
R Beranfianasidnafu

Introductory Computational Chemistry

wAlANATAATIdg
Advanced Techniques in Analytical
Chemistry
ﬂ‘i:mumﬁﬁmm:ﬁm:mﬂﬁﬂﬁguzgq

FMSUAIDLINIFY

Analytical Procedure and Advanced Techniques

for Real Samples
TiuAfARTfiug

Advanced Electroanalytical Chemistry
WdalEanasIIA 1

Special Topics in Chemistry 1
WdaEanasINAN 2

Special Topics in Chemistry 2
LARNDALNDS 1

Polymer Chemistry 1

a a -4
LAHWBRLNDT 2

271

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)
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CHEM 474 Polymer Chemistry 2

203477 2.a4. 477 UFUAN1SIARNBRNES 1 1(0-3-0)
CHEM 477  Polymer Chemistry Laboratory 1

203478 1.AN. 478 UfURN1SATNDANES 2 2(0-6-0)
CHEM 478  Polymer Chemistry Laboratory 2

209203 2.8, 203  LAflgREMNTTHLT B 3(3-0-6)
IC 203 Introduction to Industrial Chemistry

211446 2.am. 446 TuafzedlsAn1auunUaATy 3(3-0-6)

BCT 446 Biochemistry of Metabolic Disorders

211448 2.am.448  walulagaslulmnen 3(3-0-6)
BCT 448 Carbohydrate Technology

211449 2.am.449  waluladlsiu 3(3-0-6)
BCT 449 Protein Technology

WANTTUIATIENTZAL 300400 Adnaaniisinluanadnuad

and other 300-400 level courses in the field that will be offered in the future.

2.3 Fn (H1§) Tidaunda 15 nisdefin
Minor (if any) a minimum of 15 Credits
SnAnuafivsraedazidandanly anadendewisnluaionlafliddnaenls
sAnenaldtiesndt 15 svaefe Tngandfiureuesenansdivanendsen
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.

(3) nNAARANRBNLES Tidaanda 6 wHaBfin
Free Electives: a minimum of 6 Credits
@onBuunszuaninnlng wenmtlsaindsnenuazdnln (613 lifleendt 6 miefin
At least 6 credits of free elective courses, taken outside the major and minor (if any) field, are

required.

FIMIRNHIBANTINARDANANG S Tsiaandn 135 wuHqfin
Total a minimum of 135 Credits



Tﬂsw%ﬁwé’ﬂgmwuﬁnwﬁq (Honors Plan)

(1) wnIsAaRnE

General Education

1.1 ﬂf\jN%‘lf’]ﬂﬂHﬂLLﬂz n19Aea1s

1.2

Language and Communcation

001101 H.m. 101

ENGL 101

001102 #.m. 102
ENGL 102

001201 «.m. 201

ENGL 201
001225 d.m. 225
ENGL 225

AN EAIgI 1

Fundamental English 1

ANENBINGEALgIY 2

Fundamental English 2
NNTEMRIBNILATIZALAL N T UDE 9T
UILANENA

Critical Reading and Effective Writing
aEdanguinuuvAnanmansuazalulad

English in Science and Technology Context

ﬂ@juﬁmmguﬂmﬂm%tmzﬁmumﬂm%

Humanities and Social Sciences

Tagldan 3 NavLIWATI9INNTYLUIWAT Ao (15

Select any three courses from the followings :

013110 #.91. 110
PSY 110
050100 #.fn. 100
HUGE 100
050121 H.fin. 121
HUGE 121

074100 f.«v. 100

EDHI 100
109114 a4.¢11. 114

FAGE
127100 5.UaA.
GOV

114
100
100

154106 «.NH.
GEO

106
106

AgAneiuInUara1in

Psychology and Daily Life
AM5LEAEN e

Usage of the Thai Language
nwalasmelulszamananday

Thai People in the ASEAN Community

Tnguniaien 198 aBHgEnImn

Nutrition for Promotion of Health
Aatzhdanlszadu

Art in Everyday Life
n9flesuERnUszaiy
Politics in Everyday Life
AeRTRulanaden

Disaster in Modern World

273

30 wiaafin
30 Credits
12 wdaafin
12 Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

9 HIufif

9 Credits

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(1-6-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)



1.3

1.4

176100 w.fm. 100 ﬂgMNWELL@:T@ﬂNﬁﬂTmJ

LAGE 100  Law and Modern World
571151 we.em. 151 snansuazAat unisasnenannge

NGGE 151 Science and Art for Happiness Creation
701103 Us.U%. 103  nnatiey@vialy

ACC 103  General Accounting
702101 ug.n49. 101 AM5RulEARUszanTu

FINA 101 Finance for Daily Life
703103 us.ua. 103 nEduflaznounisuazgataidosiu

MGMT 103 Introduction to Entrepreneurship and Business
751100 fifl. 100  LASEgANERSHEARLUszaNT

ECON 100  Economics for Everyday Life
851100 &. 100 nadeanTideiu

MC 100 Introduction to Communication
NRNITINLIAIIASURLARAATINAS
Science and Mathematics
201110 9.9%1. 110 mﬁmmﬂmémmqmﬁ

SC 110 Intergrated Mathematical Sciences
201111 2. 111 TanuidAngnenans

SC 11 The World of Science

ngNITIMSFERsHINAanTIN

Activities Base Courses

201191 2.91. 191 n1alEeuskuianssy
SC 191 Learning Through Activities

LAZIRDNEN 1 N9XUMALT 91NNTeUNAsTse (15

and select any one course from the followings :

201192 2.9%1. 192 ABEFWIWANEN
SC 192 Doi Suthep Study
057121 F.4. 121 WaupaReTAnLALNNTaNAINTY

EDPE 121 Football for Life and Exercise

274

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 NUILAH

6 Credits

3(3-0-6)

3(3-0-6)

3 Bugan

3 Credits
2(0-6-0)

1(0-3-0)

1(1-0-2)



open.

057122 f.q. 122
EDPE 122
057123 f.|. 123
EDPE 123
057125 fl.®. 125
EDPE 125
057126 f.}. 126
EDPE 126
057127 fl.x. 127
EDPE 127
057128 f.®. 128
EDPE 128

057129 .8 129
EDPE 129
057130 f.|8. 130
EDPE 130

571103 wel.e. 103

NGGE 103

AneneTAnLaYNTaBNiNaInNIe
Swimming for Life and Exercise
reaaduaaiadAnuasn1seaninaenig
Volleyball for Life and Exercise
AangandndmaziinTanuarnnseanniaInIe
Rhythmic Activities for Life and Exercise
UnanaUaaiadinuaynITaentIaeng
Basketball for Life and Exercise
LURARWTReTARLAYNNIENRIAINTE
Badminton for Life and Exercise

A NeEInuazN1saaNfNaIng

Tennis for Life and Exercise

W AWUAAAEZIALAZN19DaNANRINTY
Table tennis for Life and Exercise

(3 ‘dl = o o/
NEANLNEZIRLAZNITEBNNNRINIY
Golf for Life and Exercise
Ananuazn1agsauiufay

Friendship and Being Together

275

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

2(0-6-2)

yENszUMATINIIBeRiHWAens Il naewisin uumAna1ae@eing

or additional learning through activity courses in Chiang Mai University which will be

wHnEe: SnAnuaETa [UiBeunszuainsinuyia (Uresaaniunisineiotuuas

fsszmeaudninniteuTaunsdasfinununszuasdyvinlUfidivua Blumangas ilaaaans

LD LBINTIARYN

Note: Students can study general education courses offered by either Thai or foreign higher

education institutes. The credits can be transferred for general education courses specified in the

program with the approval of the department.

(2) RNIAIUIRNIL

Field of Specialization:

2.1 AN

Tusiaandn

a minimum of

113 Bgfn

113 Credits

26 wHefin



2.2

NUILAR

Core Courses
202101 9.92. 101
BIOL 101
202102 1.%9. 102
BIOL 102
202103 2.71. 103
BIOL 103
202104 1.2473. 104
BIOL 104
203111 q.Ad. 111
CHEM 111
203113 9.AH. 113
CHEM 113
203115 9.Ad. 115
CHEM 115
203117 9.AH. 117
CHEM 117
206111 2.4, 111
MATH 111
206112 9.A%L. 112
MATH 112
207117 9.0\« 117
PHYS 117
207187 1.04. 187
PHYS 187

Funan

Major:

FaeRugIu 1
Basic Biology 1
FaAeRugIU 2
Basic Biology 2
UHURAN15INEN 1
Biology Laboratory 1
UHURN158ANEN 2
Biology Laboratory 2
AR 1

Chemistry 1

\AH 2

Chemistry 2
UHURANI5IAH 1
Chemistry Laboratory 1
UfuRnIsIAN 2
Chemistry Laboratory 2
WARAAH 1

Calculus 1

WARANE 2

Calculus 2
UFURANTRANS 1
Physics Laboratory 1
ARANA 1

Physics 1

Tusiaandn

a minimum of

276

26 Credits
3(3-0-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

87 wHafin

87 Credits

Tanuiiagnetioy 36 viaefs avfaudungsuauisnassiy 300-400 wavasneiiag

18 vinefa davfiungzunsdangsaiu 400 3ull uaziidunszuanden 700-800 asingtias 12
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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 and at least 12 credits must be from the 700-800 level courses.

2.2.1 FgNaNUIAUY 61 BN
Requirements 61 Credits
203201 2.AN. 201  wARBUNas 1 3(3-0-6)

CHEM 201  Organic Chemistry 1
203202 1.AN. 202  \ARBUNAY 2 3(3-0-6)
CHEM 202  Organic Chemistry 2

203211 9.A4. 211 \AReiWN3d 1 2(2-0-4)
CHEM 211 Inorganic Chemistry 1

203222 7.AH. 222 \ARBIAANS 1 3(3-0-6)
CHEM 222 Physical Chemistry 1

203223 2.A4. 223 \ARBIAANS 2 3(3-0-6)
CHEM 223  Physical Chemistry 2

203228 2.A%. 228 UHURN1SLATIBRENS 1 1(0-3-0)
CHEM 228  Physical Chemistry Laboratory 1

203231 1., 231 iafimAsneiieedi 3(3-0-6)
CHEM 231  Fundamental Analytical Chemistry

203232 2.AH. 232 [WALATGA9I9A 2(2-0-4)
CHEM 232  Electroanalytical Chemistry

203241 2.4, 241 UFURN19ARBUNaE 1 1(0-3-0)
CHEM 241  Organic Chemistry Laboratory 1

203242 1.A4. 242 UFURN1SARBUNA 2 1(0-3-0)
CHEM 242 Organic Chemistry Laboratory 2

203255 1.A4. 255  AGIAFANERS WN19AT 2(2-0-4)
CHEM 255  Mathematics in Chemistry

203286 1.A4. 286  UFUANSIARAATIEA 1 1(0-3-0)
CHEM 286  Analytical Chemistry Laboratory 1

203287 2.AN. 287  UFfUAN1EATTATIZN 2 1(0-3-0)



CHEM 287
203303 2.AH. 303
CHEM 303
203304 1.AN. 304
CHEM 304
203308 7.AH. 308
CHEM 308
203315 1.AH. 315
CHEM 315
203316 1.AH. 316
CHEM 316
203318 1.AH. 318
CHEM 318
203323 1.AaH. 323
CHEM 323
203324 1.AH. 324
CHEM 324
203327 1.AH. 327
CHEM 327
203332 1.AHN. 332
CHEM 332
203333 1.AH. 333
CHEM 333
203338 1.AH. 338
CHEM 338
203352 1.AH. 352
CHEM 352
203496 1.AH. 496
CHEM 496
203498 1.AH. 498
CHEM 498
211315 2.99. 315

Analytical Chemistry Laboratory 2
aninsalntinranddundsd
Organic Spectroscopy
\ARBUN3E 3

Organic Chemistry 3
UFuRANMSIARBUnad 3

Organic Chemistry Laboratory 3
wRaunas 2

Inorganic Chemistry 2
wRaunas 3

Inorganic Chemistry 3
UjuRAnIsiaielunad
Inorganic Chemistry Laboratory
LAHIBIRANS 3

Physical Chemistry 3
LAHIBIRANS 4

Physical Chemistry 4
UFUANSARBIRANS 2
Physical Chemistry Laboratory 2
nTATTFaeAAesile 1
Instrumental Analysis 1
nsiassisanaaesils 2

Instrumental Analysis 2

Uifinseidnsnzidaginaesiie

Instrumental Analysis Laboratory
anlaansde sl fifinsied
Safety in the Laboratory
Tr5991ATe
Research Project
ANNWAR
Seminar in Chemistry

Faaiaes
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3(3-0-6)

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)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)

6(0-18-0)

1(1-0-2)

3(3-0-6)



BCT 315
211319 2.9n. 319
BCT 319

2.2.2 FgnanLAan

Electives:

Introductory Biochemistry
Ufuin1sgaeiidosiu

Introductory Biochemistry Laboratory

Tsiagnan

a minimum of

279

1(0-3-0)

26 BHuff

26 Credits

2.2.2.1 AanannIrUaNiATssAulsyeynase (Ul ety 14 mdein

Select at least 14 credits from the following undergraduate courses :

203250 7.AH. 250
CHEM 250
203300 9.AaH. 300
CHEM 300
203351 1.AH. 351
CHEM 351
203404 71.aH. 404
CHEM 404
203405 2.AH. 405
CHEM 405
203406 1.AH. 406
CHEM 406
203413 1.AN. 413
CHEM 413
203414 1.AH. 414
CHEM 414
203423 1.AH. 423
CHEM 423
203424 1.AN. 424
CHEM 424
203425 1.AH. 425
CHEM 425
203431 1.AH. 431
CHEM 431

= . v
LANRNLIARDN

Environmental Chemistry

NNBTAUIULAYITYTITHNWNINLIANERS

Basic Skills and Ethics in Science
A9LAR

Glass Blowing

wilismalslwadn

Heterocyclic Chemistry
LARNANST O TITHER

Natural Product Chemistry
NITFILATIEANNLARBUNSS
Organic Synthesis
alnnsalndniandefiunid
Inorganic Spectroscopy
AB3enenBuaiaiundd
Physical Methods in Inorganic Chemistry
PRI RRN S g 1

Advanced Physical Chemistry 1
AR RRN S g 2

Advanced Physical Chemistry 2
wiliBenanfamedidasdu
Introductory Computational Chemistry
weliAnnaATARsIiduge

Advanced Techniques in Analytical

3(3-0-6)

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)



203434 1.aH. 434

CHEM 434

203435 1.AN. 435
CHEM 435
203458 1.AN. 458
CHEM 458
203459 1.AN. 459
CHEM 459
203471 3.AH. 471
CHEM 471
203474 7.A4. 474
CHEM 474
203477 1.4, 477
CHEM 477
203478 1.AH. 478
CHEM 478
209203 1.a8. 203
IC 203
211446 1.90. 446
BCT 446
211448 7.9. 448
BCT 448
211449 7.9. 449
BCT 449

LASNTEUIATIAUTZAU 300-400 TTlaaasfAdFin e A LA

Chemistry

ATLUIUNTIATITALALUN ATATHES

NMSUAIBEN9959

Analytical Procedure and Advanced Techniques

for Real Samples

v
oo

TiuafiBinsnzidugs

Advanced Electroanalytical Chemistry
o v = =y
NIVBDLADNFIINNLAN 1

Special Topics in Chemistry 1

o v = =y
NIVBDLADNFITNNLAN 2

Special Topics in Chemistry 2

LARNDRLNDS 1
Polymer Chemistry 1

a a o
LANWBRLNDT 2

Polymer Chemistry 2
UfuRAnIsiAinedines 1

Polymer Chemistry Laboratory 1
Ufufin1sainedines 2

Polymer Chemistry Laboratory 2
wnfigpamnasuidodiu
Introduction to Industrial Chemistry
FuafraslsAnamunua gy
Biochemistry of Metabolic Disorders
walulagaslulamsm

Carbohydrate Technology

wiAlulad sl

Protein Technology
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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)

and other 300-400 level courses in the field that will be offered in the future.

2.2.2.2 ABNIINNTLUMMATTETiRaRnuTsa U atetias 12 wisfin

Select at least 12 credits from the following graduate courses :
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[
A o o/

203708 2.AN.708  N1IRIATIEAETEUNSETUGY 3(3-0-6)
CHEM 708 Advanced Organic Synthesis

203713 2.a8. 713 UffBeuanalnvneefiuad 3(3-0-6)
CHEM 713 Inorganic Reactions and Mechanisms

203721 2.AH. 721 BONAFIERSIAN 3(3-0-6)
CHEM 721 Chemical Thermodynamics

203736 2.AN.736  @15aTAey AR 3(3-0-6)
CHEM 736  Essentials in Analytical Chemistry
205739 1.AN.739  NNTAATILIVINLATdE 3(3-0-6)
CHEM 739  Advanced Chemical Analysis
203743 1.AN. 743 anlzdanan 3(3-0-6)
CHEM 743 Enzymology
203807 1.AN.807  wARBUNZENANS 3(3-0-6)
CHEM 807  Physical Organic Chemistry
203812 2.A4. 812 \AsilAansAdil 3(3-0-6)
CHEM 812 Coordination Chemistry
203821 2.AN. 821  LANAIDUFN 3(3-0-
0) CHEM 821  Quantum Chemistry
2.3 Fwin (f18) Titiagnan 15 nwdaafin
Minor (if any) a minimum of 15 Credits

dnAnunfvszaedaziBenianly anadandeudslntuananlafiFidaaenly
a o/ (K% ] 1 a @ o’dl = a
NW’]’JVIEI’]NETNM@EIWJ"I 15 N8N/ Tﬂilﬂ’]’mLﬂu%@u‘il@ﬁﬂ’]@’]‘iﬁﬂﬂ‘iﬂ‘]ﬂ’]’]‘h”]Lﬂﬂ
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.

(3) KNI NADNLNS Tsiaagnan 6 nuaafin

Free Electives: a minimum of 6 Credits

@enEeunszuaninnlng wenidleaindzsen uarienn (618 Gisleandn 6
Vel
At least 6 credits of free elective courses, taken outside the major and minor (if any)



field, are required.

f{i’lmuwﬂwﬁmwmaﬂmwﬁ’ngm Tusiasnan
Total a minimum of

Tﬂsaﬂ%wmﬁ’ﬂgmu,wuﬂvzﬁ@?rnm (Co-operative Education Plan)

(1) winasATIRnNEIA L
General Education
1.1 ﬂ@jﬂa"ﬂ'lﬂﬁ‘lsﬂuﬂzﬂ'li%ﬂﬂ'ﬁ
Language and Communcation
001101 «.8. 101 mmé’dﬂqwﬁugm 1
ENGL 101 Fundamental English 1
001102 «.8. 102 mmé’\‘mqwﬁuﬂm 2

ENGL 102 Fundamental English 2

001201 «.8. 201 NI9EIULBILASIZALAZNIS e B 19N

ULANTNA

ENGL 201 Critical Reading and Effective Writing

001225 #.8.225  awnsenguinUAuyAnemansuazmalulad

ENGL 225  English in Science and Technology Context

1.2 NRNITTHRUHARASURZHIANAINAT
Humanities and Social Sciences
Traiden 3 nsvuariznannasuadizsie (Wi
Select any three courses from the followings :
013110 ¥.99.110  AsAngnnuadnlsyands
PHY 110 Psychology and Daily Life
050121 a.em. 121 wadlasmeludsvmananden
HUGE 121 Thai People in the ASEAN Community
074100 e, 100 Tﬂﬁmmilﬁﬂm‘jmLﬂ%N@ﬂmW
EDHL 100  Nutrition for Promotion of Health
109114 a9.6. 114 Aavzl@indszandu
FAGE 114 Art in Everyday Life

154106 ®.nNH. 106 feftif blanasislnu

282

149 wuqgdn
149 Credits

30 wiaafin
30 Credits
12 idaafin
12 Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

9 Hafin

9 Credits

3(3-0-6)

3(3-0-6)

3(1-6-0)

3(3-0-6)

3(3-0-6)



1.3

1.4

GEO 106
176100 ./m. 100
LAGE 100
571151 We.f. 151
NGGE 151
701103 us.u%. 103
ACC 103
702101 ys.n4. 101
FIAA 101
703103 ug.ua. 103
MGMT 103

703131 un.ng9. 131
MGMT 131
703191 un.N9. 191
MGMT 191
751100 #iet. 100
ECON 100
851100 «H. 100
MC 100

Disaster in Modern World
ngunnzuazlanae i

Law and Modern World
mansuazAatinnisasnnannge
Science and art for Happiness Creation
n9tTay@via

General Accounting

NG CTSINONG T NPTl TN

Finance for Daily Life
mafiugaznouniauazgaiadediu
Introduction to Entrepreneurship and
Business
ATAAMUINNLEHNFIUYAAR
Personal Leadership Development
ﬂfmﬁ'ﬂmmﬁﬁ@

Business Site Visit
\FsHgANERS TR syaTu
Economics for Everyday Life
nasesadoadiu

Introduction to Communication

mg’uﬁmﬁwmmam%mz ARAFTRAS

Science and Mathematics

201110 2.9%. 110
SC 110

201111 q.an. 111
SC 1M1

ATIAFNEASYTNINT
Intergrated Mathematical Dcience
TanuisAnenmans

The World of Science

mg'u%mmsl,‘%ﬂuﬁdwﬁ@ﬂssu

Activities Base Courses

201191 2.9, 191
SC 191

A958R TN

Learning Through Activities
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3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

6 NUILAH

6 Credits

3(3-0-6)

3(3-0-6)

3 Wuagan

3 Credits
2(0-6-0)



LAZIABNAN 1 NTXUIUAYT 91NNTELUAnse (15

and select any one course from the followings :

201192 19.91.192
SC 192
057121 f.a. 121
EDPE 121
057122 f.Q. 122
EDPE 122
057123 f.Q. 123
EDPE 123
057125 f.|. 125
EDPE 125
057126 f.}Q. 126
EDPE 126
057127 f.q. 127
EDPE 127
057128 f1.Q. 128
EDPE 128
057129 f.|. 129
EDPE 129
057130 f.a. 130
EDPE 130
571103 We.f1.103
NGGE 103

ADEFLYINANEN

Doi Suthep Study
WAUDARETARLAZNNTRNAINTY
Football for Life and Exercise
AneneTAnLaYANTaBNAIAINIE
Swimming for Life and Exercise
reaaduaaiadAnuasn1seaniiaenig

Volleyball for Life and Exercise

A9N99HINITINILNDTINWLAZNITABNNTRINTEY

Rhythmic Activities for Life and Exercise
UNanAUeaieTAnLaYNTanninaInIe
Basketball for Life and Exercise

LARus IR TAn LA NNTEBNRAINTY
Badminton for Life and Exercise
AaNeTInLATN15a8NANAINTY
Tennis for Life and Exercise
wilamniafiedanuazniseensiainie
Table tennis for Life and Exercise
nedWieTAnuazn1saanindInie

Golf for Life and Exercise

HRTNMNUATNITDYIINAUEEN

Friendship and Being Together

284

1(0-3-0)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

2(0-6-2)

= a = v o1 a dl ay AI a 2 o !
ﬁ’iﬂﬂ‘izuqu’Jﬁqﬂ"l‘iL‘iﬂu‘gwquﬂ@ﬂ‘i‘iﬂ'ﬂL‘U(ﬂﬂ@uLWN LGINTMNﬂ’VJVIEI"I@EIL%ENTﬂN

or additional learning through activity courses in Chiang Mai University which will be

open.

yHEmR: WnANEaEnga ) FeunsruasdmdneialUessaaniunisfnyavisiuuay

snvtszmendninndieulawniiefaumnnszundewialUfidmua Blumdngmsdlaanas

IUraUNBINTIARYN
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Note: Students can study general education courses offered by either Thai or foreign
higher education institutes. The credits can be transferred for general education courses specified

in the program with the approval of the department.

(2) NNIAIUNRNE Tiagndn 98 Wuagfin
Field of Specialization: a minimum of 98 Credits
2.1 JUWNU 26 Wiafin

Core Courses 26 Credits

202101 2.99. 101 #9ANeNug I 1 3(3-0-6)
BIOL 101 Basic Biology 1

202102 2.47. 102 FaAnsfiugm 2 5(3-0-6)
BIOL102  Basic Biology 2

202103 2.%3. 103 UfjuRn15T93ne 1 1(0-3-0)
BIOL103  Biology Laboratory 1

202104 2.91. 104 UfjURNN5TANE 2 1(0-3-0)
BIOL104  Biology Laboratory 2

203111 2.a8. 111 1AH 1 3(3-0-6)
CHEM 111 Chemistry 1

203113 2.AN. 113 1AH 2 3(3-0-6)
CHEM 113 Chemistry 2

203115 2.a4. 115 U{UAN5IAN 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1

203117 a.ax. 117 Ufjd@Enn5iad 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2

206111 2.A04. 111 WARARE 1 3(3-0-6)
MATH 111 Calculus 1

206112 2.A04 112 WARARH 2 3(3-0-6)
MATH 112 Calculus 2

207117 ang. 117  UfdAnsHand 1 1(0-3-0)
PHYS 117  Physical Laboratory 1

207187 q.ng. 187 WANA 1 3(3-0-6)
PHYS 187 Physics 1



2.2 3¥nan

Major:

Tdiaandn

a minimum of

286

72 AULAH

72 Credits

Taunuilasgnetios 36 wrnefs asdaaiunayuaningsdy 300-400

uarasnetas 18 wiefs Favifiungruaudensezau 400 auly

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

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

400 level courses or upper.

2.2.1 FANBNUIAL
Requirements
203201 3.AH. 201

CHEM 201
203202 1.AH. 202
CHEM 202
203211 9.AH. 211
CHEM 211
203222 9.AH. 222
CHEM 222
203223 1.AN. 223
CHEM 223
203228 1.AN. 228
CHEM 228
203231 9.AH. 231
CHEM 231
203232 1.AHN. 232
CHEM 232
203241 q.ad. 241
CHEM 241
203242 3.AH. 242
CHEM 242
203255 19.AH.255

\ARBUNAE 1
Organic Chemistry 1
LABUNAY 2
Organic Chemistry 2
\ARaRuEs 1
Inorganic Chemistry 1
WARIBIRANG 1
Physical Chemistry 1
WARIBIRANG 2
Physical Chemistry 2
UiRn1sad g Nand 1
Physical Chemistry Laboratory 1
iz e
Fundamental Analytical Chemistry
T afAneA
Electroanalytical Chemistry
UfjisnsiaiBunad 1
Organic Chemistry Laboratory 1
UFURANMSARBUNAd 2
Organic Chemistry Laboratory 2

ATIAFAINAS VISLAS

61 nuIfin
61 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)

2(2-0-4)



CHEM 255
203286 7.AH. 286
CHEM 286
203287 1.AN. 287
CHEM 287
203303 q3.AH. 303
CHEM 303
203304 7.AH. 304
CHEM 304
203308 13.AH. 308
CHEM 308
203315 1.AH. 315
CHEM 315
203316 1.AH. 316
CHEM 316
203318 1.AN. 318
CHEM 318
203323 1.AH. 323
CHEM 323
203324 71.A4. 324
CHEM 324
203327 1.AH. 327
CHEM 327
203332 1.AH. 332
CHEM 332
203333 3.AH. 333
CHEM 333
203338 7.AH. 338
CHEM 338
203352 1.AH. 352
CHEM 352

Mathematics in Chemistry
UHUAN15ATTIATIEN 1
Analytical Chemistry Laboratory 1
Ufusn1seidnenz 2
Analytical Chemistry Laboratory 2
anlynaalntimanddundd
Organic Spectroscopy

\ARBUNaS 3

Organic Chemistry 3
UFURANSARBUNAY 3

Organic Chemistry Laboratory 3
et 2

Inorganic Chemistry 2
aiaiunad 3

Inorganic Chemistry 3
UuRAnIsmieilunad

Inorganic Chemistry Laboratory
WAHIZIRANS 3

Physical Chemistry 3
LAHIBIRANS 4

Physical Chemistry 4
UAuAn1sATZeAand 2

Physical Chemistry Laboratory 2
nadaszisneEetls 1
Instrumental Analysis 1
nsimssisanaaesils 2
Instrumental Analysis 2
UAtRnaafAnssidasiaiasiie
Instrumental Analysis Laboratory
arnlaase s fifinsiag

Safety in the Laboratory
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1(0-3-0)

1(0-3-0)

3(3-0-6)

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)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(0-6-0)

2(2-0-4)



2.2.2

203497 1.AH. 497
CHEM 497
203498 1.AN. 498
CHEM 498
211315 2.99. 315
BCT 315
211319 2.9%. 319
BCT 319

Frnanasn

Electives:

288

Tagidanannnazuasiysia Ui

Select any courses from the followings :

203250 1.AH. 250
CHEM 250
203300 q.AH. 300
CHEM 300
203351 19.AH. 351
CHEM 351
203404 q3.AH. 404
CHEM 404
203405 7.AH. 405
CHEM 405
203406 1.AH. 406
CHEM 406
203413 1.AN. 413
CHEM 413
203414 7.A4. 414
CHEM 414
203425 7.AH. 425
CHEM 425
203431 3.AH. 431

ARAFANE 6 nHsfin
Cooperative Education
ANHULAH 1(1-0-2)
Seminar in Chemistry
Foadifoedin 3(3-0-6)
Introductory Biochemistry
UgiRnagafidosd 1(0-3-0)
Introductory Biochemistry Laboratory

Taisiaaindn 11 vdagfin

a minimum of 11 Credits
iRInE e 3(3-0-6)
Environmental Chemistry
LA IULALA3HFITUNANEFTRS  2(2-0-4)
Basic Skills and Ethics in Science
AUCIS It 2(1-3-2)
Glass Blowing
wilismalsluadn 2(2-0-4)
Heterocyclic Chemistry
LANNARST A TTTHENF 2(2-0-4)
Natural Product Chemistry
NITFILATIEANNLAR BN 2(2-0-4)
Organic Synthesis
anlnsalntimanefiiunid 2(2-0-4)
Inorganic Spectroscopy
A53enenmbuaiiaiundd 2(2-0-4)
Physical Methods in Inorganic Chemistry
R Beranfanasidnafu 2(2-0-4)
Introductory Computational Chemistry
waflannaARAnsIsiduge 2(2-0-4)



CHEM 431

203434 q.aH. 434

CHEM 434

203458 1.AH. 458
CHEM 458
203459 q.AH. 459
CHEM 459
203471 9.AN. 471
CHEM 471
203474 1.AN. 474
CHEM 474
203477 9.AN. 477
CHEM 477
203478 1.AN. 478
CHEM 478
209203 1.AB. 203
IC 203
210201 q.9e. 201
MATS 201
211446 1.99. 446
BCT 446

211448 1.9%. 448
BCT 448

211449 q.9%. 449
BCT 449

LRENTZUINARNANTZAU 300-400 TDARaWANGN WE1213 %A

Advanced Techniques in Analytical

Chemistry

ATTUIUNITAIATITALRT AR ATNEN

FMSUFIDY1NTFI

Analytical Procedure and Advanced Techniques

for real samples
Mdaaanasamiaal 1

Special Topics in Chemistry 1
WdalRanas AN 2

Special Topics in Chemistry 2
LARNDALNDS 1

Polymer Chemistry 1
\ARNDALNDS 2

Polymer Chemistry 2
Uisin1seinedines 1
Polymer Chemistry Laboratory 1
Uisin1sninedines 2
Polymer Chemistry Laboratory 2
\niigasmnasadacdii
Introduction to Industrial Chemistry
Fanenansidasgii

Introduction to Materials Science
uafluaslsAnaunueady
Biochemical Aspects of Metabolic
Disorders
walulagaslulamsm
Carbohydrate Technology
waluladlussin

Protein Technology

289

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)

3(3-0-6)

and other 300-400 level courses in the field that will be offered in the future.
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2.3 Funln (§18) Tiasndn 15 waefin

Minor (if any) a minimum of 15 Credits

SiAnenfiUszaedaz@end v enadendawis e laf i daaenl
sAngndelifioandn 15 wiaefn TngaasdingeuessenansdfivanePeen

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.

(3) NNIAFTNRDNES Titiagnan 6 wHanfin
Free Electives: a minimum of 6 Credits
=} = =Y =1 a a v A (-2 1 ] a
L@ﬂﬂLiﬂuﬂﬁzuqmme wandaannirenuaziniin (&in3l) Titiowndn 6 miqefin
At least 6 credits of free elective courses, taken outside the major and minor (if any) field, are
required.
PIUNILTinsINAREARANgRS  (HiBEndd 134 wwaafin
Total a minimum of 134 Credits

WNIHLNAG AT THINHIHYDILATTRANTLUIWIAN
- 9

SiansrUnAeT i aliusioiey 6 nan s U | )
1. 182 3 AN LAANTN ATHY WATANATIE/a1271791 NINTeUIdiI s HUaIie
2. 181 3 Fving SaunnlFsadl
1) 1eAUIN (MAN38Y) WEASTN ﬁzﬁwmﬂﬁ;muﬁm
“ uaasily  nazuaWi s |
“”  uEeNEN  NTrudvAYn usesulivl 2
“3” UAENTIY ﬂ‘jzmuﬁm‘fm:ﬁuﬂﬁ 3
“47 uEeNdy  NTruavAYn usesulivl 4
“77 uEeNEN  NTruavAn ussuTouinAnen
“8” ARy NTruATn usEFuTuAinAnuEn
2) 1AYFINAN (MANFL) uanatls vinannayuane1aan
3) w@asaving (nanvae) uamsils eynsnlunaasraeEnnIA



3.1.4 LAASLNRNTISANET

k%4 [ '
W9 1 nrAnsAnNEn 1

001101

201111

202101

202103

203111

203115

206111

H.2. 101

.90, 111

1.747. 101

1.747. 103

9.AH. 111

9.AH. 115

7.A%. 111

AEAFIngERugI 1
Fundamental English 1
TanuAsinanFans
The World of Science
FaAneNugI 1
Basic Biology 1
UFURANNTEIINEN 1
Biology Laboratory 1
AR 1

Chemistry 1
UFURANI5IAH 1
Chemistry Laboratory 1
WARANH 1

Calculus 1

itk ]

291

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

17




v 1 1
AW 1 nrAnIsANEIn 2

001102

201110

202102

202104

203113

203117

206112

207117

207187

H.a. 102

q9.9%. 110

1.749. 102

1.%49. 104

9.AH. 113

9.AN. 117

9.A0. 112

TN, 117

1N, 187

AEEIngERugI 2
Fundamental English 2
ATAANERATYTUINTT
Integrated Mathematical Sciences
FaAneugIu 2

Basic Biology 2
UHUANN5TIINYN 2
Biology Laboratory 2
\AH 2

Chemistry 2
UfuRnIsiAl 2
Chemistry Laboratory 2
WARANE 2

Calculus 2
UFURANTRANS 1
Physics Laboratory 1
WANA 1

Physics 1

itk ]

292

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

21

v 1 '
W9 2 ArAnISANEIN 1

001201

203201

203241

203222

203228

H.8. 201

9.AH. 201

9.AH. 241

9.AN. 222

1.AN. 228

NN9IERIBNALATIZALAYNT s UpE N HU e ANTNG
Critical Reading and Effective Writing

LARBUNZE 1

Organic Chemistry 1

UFURANISARBUNEY 1

Organic Chemistry Laboratory 1

LAHIBIRANS 1

Physical Chemistry 1

UuRn1safiBeNand 1

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)



203231

203286

203255

203352

q.AN.

q.AN.

231

286

1.AH. 255

7.AH. 352

Physical Chemistry Laboratory 1
oI et R

Fundamental Analytical Chemistry
UHURN15ATTIATIEN 1

Analytical Chemistry Laboratory 1
AIAFERS HN9LAS
Mathematics in Chemistry
anUanasielufinsdfifinisad
Safety in the Laboratory

itk ]

293

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

19

v 1 '
A9 2 ArAnISANEIN 2

001225

203202

203211

203223

203232

203242

203287

H.2.

q.AN.

q.AN.

A.AN.

A.AN.

q.AN.

q.AN.

225

202

21

223

232

242

287

aendangeluuduninenmansuaznalulad
English in Science Technology Context
WARBUNAE 2

Organic Chemistry 2

U3 1

Inorganic Chemistry 1

WAHIBSARNS 2

Physical Chemistry 2

TR ATAATeA

Electroanalytical Chemistry
UFuRANMSIARBUnad 2

Organic Chemistry Laboratory 2
UFuRANISIARAATIZI 2

Analytical Chemistry Laboratory 2

NN HHBYAEASURLRIANAERS

(Humanities and Social Sciences)

NgNATINITELUSHIUAINTIN

(Acitivities Base Course)

313d

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)

19
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v 0 '
AW 3 ArANISANEIN 1

LWL

203303 2.AN. 303  anlnsalndnianfidunid 3(3-0-6)
Organic Spectroscopy

203308  a.AN. 308  UfjiREn9ialBunad 3 1(0-3-0)
Organic Chemistry Laboratory 3

203315  a.A4. 315  adefiunEd 2 2(2-0-4)
Inorganic Chemistry 2

203323  2.AN. 323  IARIBSRANK 3 2(2-0-4)
Physical Chemistry 3

203324  9.AN. 324  \AFINAANS 4 2(2-0-4)
Physical Chemistry 4

203327  a.AN. 327  UJURNSIANIEBIRRNG 2 1(0-3-0)
Physical Chemistry Laboratory 2

203332 AN 332 malAssifieaieaasile 1 2(2-0-4)
Instrumental Analysis 1

203333 a.pn. 333 n19imasisnsieecile 2 2(2-0-4)
Instrumental Analysis 2

NRNATNYELAERTUREAIANAERS 3

(Humanities and Social Sciences)

394 18

UNRANIRET

203303  a.ax. 303 qulninaalnDvneafidunas 3(3-0-6)
Organic Spectroscopy

203308  a.AN. 308  UfURNSARBUNaS 3 1(0-3-0)
Organic Chemistry Laboratory 3

203315  a.A4. 315 iaefiunEd 2 2(2-0-4)
Inorganic Chemistry 2

203323  2.AN. 323  IARIBSRANK 3 2(2-0-4)
Physical Chemistry 3

203324  q.AN. 324  \AHTEIRANG 4 2(2-0-4)



Physical Chemistry 4
203327  a.AN. 327  UfURNNSARBeRand 2
Physical Chemistry Laboratory 2
203332  a.AN. 332 nBATIidanLAResile 1
Instrumental Analysis 1
203333 a.pn. 333 n19essisnsieaecile 2
Instrumental Analysis 2
NRNATNYELAERTUREIANAIERS
(Humanities and Social Sciences)
ANARNLNT
(Free Electives)

itk
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1(0-3-0)

2(2-0-4)

2(2-0-4)

21

BNWANNANE

203303 2.AN. 303  anlnsalndniaafidunsd
Organic Spectroscopy
203308  a.AN. 308  UfjUREn9ANEunEd 3
Organic Chemistry Laboratory 3
203315  a.Ad. 315  aRefunasd 2
Inorganic Chemistry 2
203323  2.AN. 323  IARIBSRANK 3
Physical Chemistry 3
203324  2.AN. 324  IAR@IRANA 4
Physical Chemistry 4
203327  a.AN. 327  UJURNNSIANBIRANG 2
Physical Chemistry Laboratory 2
203332  a.AM. 332 n1aiwsnsifasieEecile 1
Instrumental Analysis 1
203333  a.aN. 333 nAAIIidaneEecile 2
Instrumental Analysis 2
NN FERSURLRIANFARS

(Humanities and Social Sciences)

3(3-0-6)

1(0-3-0)

2(2-0-4)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(2-0-4)

2(2-0-4)



v 0 '
AW 3 ArAnISANEIN 2

KU NG

201191

203304

203316

203318

203338

203399

211315

211319

1.9

q.AN.

I.AN.

AN,

AN,

AN,

.99

1.99.

191

304

316

318

338

399

315

319

A31EENINIUNAN TN
Learning Through Activities
Aa A o
LAHBUVIRY 3
Organic Chemistry 3
a A ¢
LAHBHWNSY 3
Inorganic Chemistry 3
Ufusnsiaieiunad

Inorganic Chemistry Laboratory

UFRnaniiAnTzifasinaadio
Instrumental Analysis Laboratory
NN

Job Training

Fopfidacdn

Introductory Biochemistry
UfiRnsBafidosd

Introductory Biochemistry Laboratory

NENAIBNHYBYANFATUALRIANFAERS

(Humanities and Social Sciences)

LW

201191 7.991.
203304 q.AN.
203316 q.AN.

191

304

316

A31EENINIUNAN TN

Learning Through Activities
Aa A o

LANEUNSE 3

Organic Chemistry 3

aA -a = o
LAHBHUNSE 3

itk ]

296

18

33d

2(0-6-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(0-6-0)

1(0-6-0)

3(3-0-6)

1(0-3-0)

17

2(0-6-0)

2(2-0-4)

2(2-0-4)



Inorganic Chemistry 3
203318 a.pAN. 318 UfjuRnIsiARedunad
Inorganic Chemistry Laboratory
203338 AN, 338 UfifnianiinssidaneEede
Instrumental Analysis Laboratory
21315 amw. 315 Fandideediu
Introductory Biochemistry
21319 aam. 319 Ufifnnstaafidacdi
Introductory Biochemistry Laboratory
AuenEan (FeAulIyyind)
(Major Electives (undergraduate level))
NANTIINH L FERTURLRIANFIERS
(Humanities and Social Sciences)
A NADNLED
(Free Electives)

33H

297

1(0-3-0)

2(0-6-0)

3(3-0-6)

1(0-3-0)

21

LARANNIANE

201191 a.an. 191 nSEeuiuianssy

Learning Through Activities
203304 2.AN. 304 AREUNIE 3

Organic Chemistry 3
203316 2.AN. 316 LANaHWNAY 3

Inorganic Chemistry 3
203318 a.Ax. 318 UfjURNTAReHNnad

Inorganic Chemistry Laboratory
203338 a.AN. 338  UfiRnianifinasisnesesie

Instrumental Analysis Laboratory
211315 aam. 315  Fuafibesiu

Introductory Biochemistry
211319 aaw. 319 UfiiRnnsBauafidacdin

Introductory Biochemistry Laboratory

2(0-6-0)

2(2-0-4)

2(2-0-4)

1(0-3-0)

2(0-6-0)

3(3-0-6)

1(0-3-0)



FHUBNADN

(Major Electives)

NN HHBYAEATURLRIANAERS

(Humanities and Social Sciences)

v 1 1
AWM 4 arAnNISANEAN 1

KU NG
203498 1.AN. 498

203499  q.AN. 499
A naniaan
(Major Electives)

Y UNDNLAS

(Free Elective)

2 2
LN HWNTIVEUT

203498  9.AH. 498

203496 1.AH. 496

ANNW AR
Seminar in Chemistry

LI UM RRIVEY

Special Problems in Chemistry

NNNWLAR
Seminar in Chemistry
TAg991dAse

Research Project

Anuanaan (FzAuUIyyina)

(Major Electives (undergraduate level))

FENDNLADN (SZAVL DTN FNE)

(Major Electives (graduate level))

BARANNIANE
203497 7.AH. 497

ANAIFNYT

Cooperative Education

itk

2908

19

33H

1(1-0-2)

3(0-9-0)

13

31H

1(1-0-2)

6(0-18-0)

16




H47 4 aenasAnENT 2
LNWLNG

A UDNIABN

(Major Electives)
ANADNIND

(Free Elective)

UNWATINRHA

Anan@an (szAudayyina)
(Major Electives (undergraduate level))
ANDNEADN (TEAULMRARNET)

(Major Electives (graduate level))

UNHARAIANM
203498 2.AN. 498  AHNWUAN
Seminar in Chemistry
A UBNIEBN
(Major Electives)
ANARNING

(Free Elective)

¥
3.1.5 AMDEUTUANEMESNITUIUIUN (‘l’l\‘iﬂ"l‘l&l'lf‘l’lf:l LAZATYIBINE W)

sz Tunanuan

itk ]

299

33N

11

33H

15

31H

1(1-0-2)

15
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301
ATANUIN

1. AMBBUIYRNYHLNTLUIWILT

1. WHAAIAAN LN (L

1.1 mjuﬁmmummmsﬁ@ms

¥

N.8. 101 (001101) D ANEIBINgENNGIH 1 3(3-0-6)
ENGL 101 : Fundamental English 1
P P 1 1 ra
Seulafidasitunan : Nl

NM3ADENINTEIAINGY INBNTUHANTE D@FnUszandn Finuzniaile wa sauuazidemn
Tuszsuidassin TuBummnedinnuazimusssniivainnanaianisBeuinasniin

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

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

4
H.8. 102 (001102) : mmmnquﬁugﬂu 2 3(3-0-6)
ENGL 102 : Fundamental English 2
P A 1 ' £y [ a
Naulafifiainiunas : §.2. 101 NFEATHANIARTBUABINIATYN
NN3ADENINTENAINGEINENTUTANTE WEARUs2e19UW sinwzni9ils ya Bnuuazden
o dl LA A dgj =y o/ o/ dl dl =9 v =
Gfu‘im‘uW%U%@uﬂusfumuwmqmmlLLﬂmwuﬁ‘i‘inwmﬂﬂ@wL‘W@m‘ivmugm@ﬂﬂ%m
Communication in English for everyday interactions. More advanced listening, speaking,

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

H.9. 201 (001201) D AN9EIRIBNILATIEALAs N5 A g RDEHUSEANENE 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing
P2 A 1 1 a [~4 a
Haul2fiawiinnas @ §.9.102 WIBATNAMHIARYIUABINIATYT
NNBZNIBITINEAIMIUNITETUBIAATIZRANNUNEN DY A ULALEBANT LAaYNIT
Bowsthwfllsz@nina TwiaiomuannanlazeefBew
English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.

N.B. 225 (001225)  : ;wsenguluuduvinermaniuasinalulad  3(3-0-6)



302

ENGL 225 : English in Science and Technology Context
Aﬂl dI9¢ 1 1 =1 @ a
WauaNfaINIvnan : 8.9.102 WIATNAITHITINIAUIRINTARYT
NNYY B9AUSENEL LAZWHITIZEINIEUANIZNN  IWNEN19Aea1588NE
U52RvB NN LB UINInen AR Laz A sl as
Specific language functions, components and skills for effective

communication in science and technology contexts.

1.2 NENITIHYEE ATRNASLALAIANATHAS

N.97. 110 (013110)  : ReAnginuindsezaiiu 3(3-0-6)
PSY 110 : Psychology and Daily Life
Seulafidesdunan : Bifl; dawsunndnuafiluldhznen

FengiuTInlszanii Jadedudneoizdiuyans Je9eauduiusnIngendisyana

1998 ATURIAN

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

N.AN. 100 (050100) : nstEATENe 3(3-0-6)
HUGE 100 : Usage of the Thai Language
Seulafidasdunean : Tl

AnuarinineznisEn1eang

A study of the usage of the Thai Language and practice in writing.

N.AN. 121 (050121)  : waiasmeludssaanandean 3(3-0-6)
HUGE 121 : Thai People in the ASEAN Community
Seulafidasaunan : Tl

ANAALATAAMUINIT2BIUTZENANDNE YN FOIUATNUREUNUINYBIUSEnNA e iy
waflesinelulszmanenden wamiiaieasad innadsudaegdandulussranendon
DENAURFY YuNDIFDDUIARYBIUTEI AN T LY

The origin and development of the ASEAN community, the status and position of Thailand

and Thai people in the ASEAN community, creative approaches to adjust to peaceful living in the

ASEAN community and the future prospect of the ASEAN community.



303

f.&2. 100 (074100) Tﬂ’zrmmﬂﬁamsdﬂm’%uqﬂmw 3(3-0-6)
EDHL 100 :  Nutrition for Promotion of Health
Waulanfiasniwnaw ;i

AITHNIANEY memuﬁﬁﬁiy"amﬂﬁmLﬂ%ﬂ@%mW walnTINg ANFBINITEIMN52 89
yaAadesineg n1sansunsdiulngwins uaznisUsziiunnazlnmuinis nsfneiuslnafise
PDIYAAR UATNIFAATIZN 91501 aazfidnannnisuilng

Meaning and importance of health promotion and nutrition. Food requirements at all stages
of life. Planning of nutrition and evaluation of nutrition status. Study of consumer behavior. Analysis

and synthesis of consumer status.

A.0N. 106 (154106) : ANaRlRwlanaNelws 3(3-0-6)
GEO 106 : Disaster in Modern World
Waulaffiasniwnan ;@i

ANFNUFNIAEANUASATR AsRUREIINTR uazanuyed n1awmaeuANnianiie

o A 7N [N

SuflafudeRiR nnatfasiudeftf n19usamaseftR nsnenaienissantsfefR nns
wmallagiianisdaniasuRs

Basic knowledge of disaster; natural and man-made disaster, disaster preparedness,
disaster prevention, disaster mitigation, resources for disaster management, using technologies for

disaster management.

Wel.An. 151 (571151) ﬁ’mﬁ%lm::ﬁ@ﬂ?uﬂﬁ‘sﬂ%’mﬂ'nmqr‘zl 3(2-3-4)
NGGE 151 : Science and Art for Happiness Creation
Soulafidaswitunan : i

Ang5dndaias nadinlanuesuaziau AunEng AnsdAYuATAIsETiWinesEAnuas
NNTANKI AMTNNNIE ANTHATATY LHIAALAZILNININIBNARATIEYYIANEYT A19EULAYAITHRALY
WAANNED HNIBNANNGY UITNNYBIANFILATNITEEWNAINNGYFEAILDY pairenlen
YBITNTTUATAR NsAnEnAneilyqAnuIuaznIsaEANgD Wan1afinnnmEiaisvae
mfiﬁ%ﬁmﬁmyﬁﬂi Aen19ENfemINNg AINGEY AN BIBTTHYTRUALTTNG

Knowing of oneself; understanding of self and others; meaning, significance, and contexts of
life and education; definition and concepts of contemplative education; contexts and significances of
happiness; definition, type, and self-creation of happiness; linkage among life contexts—education-
contemplative education and happiness creation for perfect or quality of life through true knowledge

and the beauty and goodness of natures and all things.



304

Figt. 100 (751100) L sugAans WEanlsrei 3(3-0-6)
ECON 100 : Economics for Everyday Life

Soulafidasiunan : Tl

waAaaAssgansTiin U Eindazdn i Mifeadastuniandn niaualnm aann
378 IAU 5291975 NNTARIFIBITINE NNTRRLAZANITEUIAT N1z R aLasiuRa 19919971
FTHgAANNSAINAENITRUTIINL IR MR ATuAT RN EEN

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 v
&H. 100 (851100) . psAaasilasfin 3(3-0-6)
MC 100 : Introduction to Communication
dl d‘L ] 1 [P}
Waulaffiasniwnan ;M
LRIAAATUNISABETT NTTUINNITRDNIT NHITLAZUNLINADINITRDNITNIRY A
NABNLALIA L AT aTaume Aadinn

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

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

ug.u%. 103 (701103) : A5yl 3(3-0-6)
ACC 103 : General Accounting
Naulafidasiiunau : dmrsuinfAnualyl

Anwnf935 warn1siufinsnenistnyd Aflean deszdfnorudunn Saguseasd n1s
TUUNTINTRUNING NHEULALYH T1950uAYI 8918 N15USUUTITYT SUNARDI IUN15EY

Anfspianu finlsavan uazsuns TaBduansnadwinly uasinZdesy
General method and record in the bookkeeping, definition, history and objective or purpose.

Classification of assets, liabilities and capital, revenues and expenses. Adjustment account. Trial
balance. Financial: Profit and loss, Retained earning and balance sheet, Cash book. General journal

with the subsidiary book.

UF.19.101 (702101)  : nA193%luEAalszeandw 3(3-0-6)



305

FINA 101 : Finance for Daily Life
Sowlafidasiunan : Tui

ArnEidnedurnnisuaniantaduddinuszdndu nsaiegmeiuamentgtu ne
A19I9FNTANNNNTEN N1TINUNINNNTEW 115U (# 918978 LAZANTEMTIAY L3NS
2898071THNN5EN N199DHEN N3 IARHINNIN M99 UNRNTRuF s umIgNT0lzeEin N9
UszilAnsiA e N1999uHWnE Lmzﬂqﬁm‘%wmww%ﬂuLﬁ@quﬂ

Basic knowledge of financial management for daily life. Wealth creation. Financial health
evaluation. Financial planning. Income, expenses and debt management. Financial institution

services. Savings. Letting the money work for you. Financial planning for life events. Risk insurance.

Tax planning. Preparing for happiness.

us.na. 103 (703103) : mﬂﬁu;"jﬂizﬂ@umiuazqsﬁmﬁmém 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Saulafidiowinunan : i

vnumnsdiugiszneunisiuniswmmnesugisrsslszma lanaalunisUsznay
59019 @mﬁﬂwmzLLz‘qzLL‘jxﬁfng@TumﬁLﬂuéﬁﬁzﬂ@‘um’j ANTNUAARDN LTetnn JULLLLATUHNEE IS
MANNIFIANTT NIFIANTITATUNITAAIA A1THER 119 TeyT N1E ngrianegsia gaiesendne
UsemA Lareses5INamMIuALEneunng

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.

UB.N9. 131 (703131) : MSNMUINTIIEHIFINYAAR 1(1-0-2)
MGMT 131 : Personal Leadership Development
cﬂl dlb ] 1 a
Raulafidasnnnan :  (af

nannMsiing ulunsimuIaues nsasnaeUaNaIRndNEn Nsa319AdaYTmIaIu
yana N15U3n13aues n1sadranalsrlemisandudau nnsdlinlefau nnssanilentng
AEWATIA NITRANNAITARN

Foundations of personal development. Responding to stimulus. Personal vision. Personal

management. Mutual benefit. Mutual understanding. Constructive cooperation. Self renewal.



306

Us.n4. 191 (703191) : nsiianangsia 1(1-0-2)
MGMT 191 : Business Site Visit
lﬂl dlgr ) 1 -}
Weulaifiasniiunan :  (HH

anBanlasrsmguifiinuinisgsiauaznisufifiase n1sEenienesdnsgsia
Tagmas WAYNITINNTUNANTEE N2 BN ANED

Linkage of business administration theories and practices. Direct learning from business

organization and students’ outcome presentation.

aq.¢l. 114 (109114)  : Aadzluddndszaniu 3(3-0-6)
FAGE 114 : Artin Everyday Life
Roulafidinesiunian :  (afl

195051 ALINAINNNNY JULLY WHIAA NTEUIUNT UASANEUMIIANIZIBI9Y
Aatzsinag A8n1sAiasyiiansoinasnu SeamnsninlUuszand s lumidanasdnin
FAn1aranIu

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.

W.fM.100 (176100)  : nguseuazlanadeins 3(3-0-6)
LAGE 100 : Law and Modern World
dl dl 2L ] 1 s
WauanfasNiwnew i

WHARANINYUHIEY FOITUN NN NN ﬂgwmﬁﬁuuwmﬂuﬁmu AYUHIEAUAIAN
FendnUsena nguuneiulyn1viesin UarnguaIeAUANTYNTN UNLIMYBINHRNIYTEAL
NB90U T2AUNIANLEDY mewmwmmgwmﬁuﬂﬂT@mﬁf"fmﬁ AnwidiaT1ziteynienn

=\ 1 dl o/ o/ 1

NIUANEIF LﬂmﬂmgmmgLmﬂﬂﬂﬂm%u

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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5.UA.100 (127100)  : n1suilasiudfauseandu 3(3-0-6)
GOV 100 : Politics in Everyday Life
Sowlafidowiinnan : Tud

infianavaidastuszdutiasin sxdusquazazdulan pomifiuszendulng wiinflens
WAL N3 R @RI I9NT9Ead N1TUNATEIRNLEY N19NTEANLBIHIT NANTENLEBINTLE DY
Tanfifiseddntsyandi unummTinfluesesdnisseinasyme nnsdnEd n1smnssERntunia:
TannAvmd

Citizenship and duties of citizen in local level, state level and international level, political
participation, self-rule, decentralization, the impact of international politics toward people, the role

of international organizations, free trade and globalization.

1.3. nzﬁu’im’iwmmﬂm%ummﬁmmﬂm%

q.99. 110 (201110) : mﬁmmﬁméyﬁmﬁﬂﬁi 3(3-0-6)
SC 110 : Intergrated Mathematical Sciences
Soulafigasiunan : T

Aein1saeNRunes WEAnUsrs T UsziRreenisauans auwmesifls  aOR
FAntszarn adRfunsuAtigminddslasdnin anashesfiufessungangnisoing o
N1991884 A28 NIBIULLINABINNARAAEAT N1TAiiunswyEnduarnisUssand nnsmn
Aumsnzanfign nnsuwnndioya tyanlasAsuazniaderennios n1eBsaAULazn
Fum sdmianissiaaula

Computer science in everyday life, history of computing, internet, statistics in everyday life,
statistics for solving the problems in everyday life, probability for describing the phenomena,
simulation, examples of mathematical models, matrix operations and its applications, optimization,
data representation, artificial intelligence and machine learning, sorting and searching, statistics for

decision making.

3.991. 111 (201111) . Tanuwisinansans 3(3-0-6)

SC 111 : The World of Science
Waulafifiasdiunan : Wi

unsin AaEnHngesdnedtans walulad uazuinnssn Uszdfivesdnendans
walulad wazudnngss nazuannIamednenmans Aanssnnguifisafuingmansuay
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wmAluladuddnuszdndu ngamaniuazmaluladdunisimuilssnd AngiAansuay
waluladfurssgia Anenmansuazmaluladfudonan nsremansuazinauladfdundan
Angnenansuazmaluladdudmmesem nenmanfuazmauladfuguauiesiu Anenmans
uazmaliladfuniswdsuulassninglannia anenmanfuazma buladfuniaimun i
vidaviadiagu suanaularasinfne uaznainaue luinaden

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.

1.4. mju"im%mf%auﬁchuﬁ@nssu

2.91.191 (201191) : mﬂ’%ﬂuﬁmuﬁ@ﬂﬁu 2(0-6-0)
SC 191 : Learning Through Activities

dl dl 2 1 1 a
LQ’B%Y’ZIVIW@\?N’I%ﬂ’B% ¢ bHAH

AgidnsaNfanssuifgadestun1sAmuIAUAIWINANET N1SIETNINEILAY
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UsTaUNITHNEIRGN9 ﬁgﬂ@?ﬂf‘ﬁuﬁamﬁuLL@:mﬂuﬂﬂwﬁwmﬁﬂ Hudaulaenaufiffivinl
inAnuidansonugasiaizesnisfnenlunnndnends fensausneg matfdanunsayinli
ﬁﬂﬁmgm‘j:ﬂ‘ﬂﬁef%mﬁL‘%ﬂu%:imﬂﬁ@ﬂﬁwiw7 Tuwmun ugfgatunisas19ananiings
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mwuﬁu@mmmmmﬂwum N3Ny ARNAIN Wnlanasvineniludis GRSt
a o v @ 1 o @ 1 =0 &

9385554 N"IN"I’??QM'WTUT‘?J’LUHLLUU'BEJNTuﬂ"l‘ﬁﬂ"l‘ﬁ\i%W(’Eu@u"lV"IWTG‘IEI?.I"N84ﬂ’]’m’@{“ﬁm\i‘i’mﬂqﬂLLZ\]Z
Anla NEONTIRARAIBITLY RNINLAYSURATALADAMEY UASAIAN

Activities to promote skills/moral and ethical behaviors in addition to development of
personality, art and culture, local wisdom, environmental preservation as well as community-based

economy by students under supervision of advisors and/or joint supervision with the government or

private organizations.

2.9M.192 (201192)  : ABAFNNWANET 1(0-3-0)
SC 192 : Doi Suthep Study
Saulafidiassinunan :

ﬁﬂmmmqmwsfu 4 06 A8 ABNNNIYATN : FIHINYT RANINTININ : TTUDRIA LA

AGTNARINIARIENNTINTIN RANIFIANBAZINWTITN PEHILAZHIRELAVIET LAHFANINNIS
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aydni : Aufloydng nnafunanaznivisafiendeiing Anuduiusasninenosgundy
W ANeNAe BTyl

Studying Doi Suthep in 4 aspects: physical-geology, biology, ecosystems and biodiversity;
social and cultural-religion and anthropology; and conservation-conservation areaq, forest restoration,

eco-tourism, and relationship between Doi Suthep and Chiang Mai University.

A.®.121 (057121) . WaueaiReTRauaznisaaninasniy 1(1-0-2)
EDPE 121 : Football for Life and Exercise
Fowlafifimsrinunan : Gifl

msaenddsnieieguainlasniasuauea niapuguinensazaaednluinn
Wauea nsaunaUaa U] nsUszendanianauealuguuDsingg nfnialulu
maauiieuea  nstesiziinuntsuisiurausauarnisdinsaniinnuasusyAusngg
Ustlamuazsnsamaasniadiudidu uazigfintuiiinaues

The principles of exercise for health by playing Football. Warm up and cool down. Playing in
each position and in different styles. Rules of playing Football. Analysis of Football matches and

participation in competition at different levels. Benefits and etiquette for players and spectators.

¥ 1
f.a. 122 (057122) © MERINEZIALATN19RBNNIRINIY 1(1-0-2)
EDPE 122 :  Swimming for Life and Exercise
dl dl 2L 1 1 a
Woulafifiassinunen ;i
nseanitasneieganinlaanisdnaun n1saugussnteuazaaedulufinadnen

wanniamelauarnisiadouinaluun nslidansaeg 2eesrentelunisdnasinvinsneg nns

faeinAed (A5UsuasIa1T 91NN19591810 N19RATIEAvIIMNIeINIsdIeE nsdned e gunIn

1
¥ A

uaznadndannfsutsiudnesin s daglemiuazanasmansniaduiianuasigiatu
Avadnesin

The principles of exercise for health by Swimming. Warm up and cool down. Principles of
breathing and movement under water. Using body physically to swim in each style. Helping others
from dangers in swimming. Swimming for health and participation in competition at different levels.

Benefits and etiquette for players and spectators.

A.8. 123 (057123) . spRaduaaINeTINLAZN1SERNRIRINIY 1(1-0-2)
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EDPE 123 : Volleyball for Life and Exercise
Seaulafiowinunen : d

miﬂﬂﬂﬁ”uz‘i’qmgLﬁ@qﬂﬂﬁmeﬁﬂﬁL@'mﬂm@ﬂ‘um nMsaugusnnauazaanuLiuly
Aivnsaaaduna n1siawraaadunaluitumlsneg nsladuaraausine 1p93nenialunig
aunaaLaduns niinvialduaznaiuazuluiineanduns nsUssgndanivnassiadues
Tugtuuusne nsinszfinunisudeiusaladusauaznisidinsanudeiuanaiaduaa sz
s Ustlemiuazanasmassniadudiauuaziafisuivnesiaduas

The principles of exercise for health by playing Volleyball. Warm up and cool down. How to
play in each position and how to use parts of body to play Volleyball. Rules for playing and scoring
in Volleyball. Playing Volleyball in different styles. Analysis of Valleyball matches and participation in

Valleyball competition at different levels. Benefits and etiquette for players and spectators.

A8, 125 (057125) @ fAanssudindsnaziiefiauaznisaaniiaenie 1(1-0-2)
EDPE 125 : Rhythmic Activities for Life and Exercise
Seulafifawinunen : s

m‘mﬂﬂﬁﬁﬁdmﬂLﬁﬂ@jﬁﬂﬂwimﬂﬂ’]‘muﬁ@ﬂ‘ﬁuL%ﬂfé'v'mm: narReulnaasdreniely
Anuoizngg naefeuimarasitentaiiidudimzuanResnued nsduiituiiasees
Uszmesingg nadindanaludanazineg snsaminnisdindeanuazansamiwnisaand nns
ATV NMSEURAATINZANIT N1FIIHITHRRALAZNNTTAITHAR AT LSRN

The principles of exercise for health by through Rhythmic Activity. Body movements in
different styles. Body movements with rhythm and music. Folk dances and social dances. Social
manners and social dances etiquette. Analysis of social dances types. Participating in and organizing

social dance parties.

f.8. 126 (057126) . UnEAAUARReTARLATANTEaNANAINE 1(1-0-2)
EDPE 126 : Basketball for Life and Exercise

dl dlga 1 ! s
Seulafifaswiunan : {3
nsaeniasneiegnmlaensiauwunaneuea  n1saugusnauayAaeduly

Aunanaues  mMaawUIsnAUDaluAuENeg  AvndaeadelunsEsiinusnaues

nAmMnsERanaUeaTall nsUszgndianfiiuanauealugUiunsne nsimsziing
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maudeiuunmnauaauarnsdnsanudsiuunmnaueslusziusneg  darlamiuazansemass
@ [V 7 dld =
ﬂﬂ’ﬁLﬂJugLN‘L&LL’N:@gwmsfuﬂwqmmﬂmmﬂ
The principles of exercise for health by playing Basketball. Warm up and cool down. How to
play in different positions, safety, and regulations. Playing Basketball in different styles. Analysis of
Basketball matches and participation in Basketball competition at different levels. Benefits and

etiquette for players and spectators.

f.a. 127 (057127) ;. uuafiusNe TAnuAzN1TERNRIAINTE 1(1-0-2)
EDPE 127 : Badminton for Life and Exercise

Jowlafitissinunan : Tifl

nepandndsnieiiaguamineniaianuefuiy nsaududnenauazaaedulufim
LuARuin nsduliuazninefeuiaessdnsnieiiedinfgnuuafuduludnuassiieg nfin
wuAfuF e azumATLUARuEY nsuszndianiiuuafudlusUunusineg
mMsAmszAinunsuisiuuafusuuaznisiinsanusiuuuafiugulussiusne Uazleminas
st munsnsLiudianuas g in Anauun R

The principles of exercise for health by playing Badminton. Warm up and cool down. How to
hold the racquet and body movements to hit the shuttlecock. Rules and scoring in Badminton. Playing
Badminton in different styles. Analysis of Badminton matches and participation in Badminton

competition at different levels. Benefits and etiquette for players and spectators.

f.a. 128 (057128)  : wwmfisiiedAauaznisaaniiainig 1(1-0-2)
EDPE 128 : Tennis for Life and Exercise
Rawlafifimsinunan : Gifl

msaenddsnieiiegunmlagnisidumuia nsaugusneuazaaedulnin
wila maduliinazniaindauirasvnieifaddmialudnunsseg  nfinsmiaiaf
waznsiuazwliimnila nsUszgndiantinomdalugluuusiieg  nsimsnziinens
wdeiusiiauaznisdnsonnisudeiumsiiatusziusine Ustlamiuazsnsamassnisdingian
uazi A uiimila

The principles of exercise for health by playing Tennis. Warm up and cool down. How to hold

the racquet and body movements to hit the tennis ball. Rules and scoring in Tennis. Playing Tennis
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in different styles. Analysis of Tennis matches and participation in Tennis competition at different

levels. Benefits and etiquette for players and spectators.

A.a. 129 (057129)  : uniauiaieiiauaznisaantiainie 1(1-0-2)
EDPE 129 : Table Tennis for Life and Exercise
Jowlafidissinunan : Tifl

nsspnrdsneiiaguamlpenissuidimidamuia nisugrsnisuazaaiedy
Tuimbamuila madulivsznanieninessvnafednfvdamuila Tudnuozseg
nfnwalluaznaiuazuniidamila meUszgndiduimidamia Tugduunsineg
mstmssiinunsuisiusibavuiauaznisiinsenudeiudamsiialusydusie Uszlond
uaznasmansnsiufiduuazia i ufnundamnia

The principles of exercise for health by playing Table Tennis. Warm up and cool down. How
to hold the racquet and body movements to play Table Tennis. Rules and scoring in Table Tennis.
Playing Table Tennis in different styles. Analysis of Table Tennis matches and participation in Table

Tennis competition at different levels. Benefits and etiquette for players and spectators.

f.]. 130 (057130) . nadNadAnuazn1saannIaIng 1(1-0-2)
EDPE 130 :  Golf for Life and Exercise

d' d'& 1 1 a
Waulanfiasniwnaw ;@
o o ,:i = s ] ] [t 2
nspaniasneiieguanlaanisiauiivanedn n1seugustniauazaaneduluivn

nadn nssuliinaznisiadeulnaressnsnietunisfinednTudnumzsneg nininisiaunsdan

4

vialuaznisiuazuuluininadn nasuszgndianiiiinedn Tugduuusneg n1siasnzi
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viinnsTunisfinednuaznisdinsanudeiunadniusziusineg Usslomivazansamassnisidng

€,

=}

Az 7iA uAnanedn

The principles of exercise for health by playing Golf. Warm up and cool down. How to hold
Golf club, stance and position in Golf. Rules and scoring in Golf. Playing Golf in different styles.
Analysis of stance and position and participate in Golf competition at different levels. Benefits and

etiquette for players and spectators.

Wel.AN. 103 (571103) : ﬁmsmwummfsayzéwﬁu@ﬁu 2(0-6-2)

NGGE 103 : Friendship and Being Together
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Seulafiowinunen : s

waAauazngufANgy uazn1sdinlanyed Tnaiunsiniaunants uazANENTLS
ipsnEndnann sadeinladdnresnisufinsatunnsegdanduiauatnefiange

The concept and theory of happiness, and understanding humanity, with an emphasis on
mental and relationship development for maintaining friendship, including the essential strategies for

living happily with other people.

2.  RNIAIUIRNIL

¥
2.1 NETUINITINU I

2.%7. 101 (202101) %ﬁwmﬁ”ugnm 3(3-0-6)
BIOL 101 : Basic Biology 1
Sanlafidasinunan : Wi

Wi 5afenAannamIanetmans  anHoRnIzaediiilitn  nnTRsuLReiEan
maafuasdefidin iraduatiunueddy Wugmanfuazanigrans nalnraddimunnng
ANVANNNANEYasRIRTAR  TAseEseuasTinTluasis  lasvaisuasadinfinesdnd  uax
HrmnauazngAnga

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.
9.%9. 102 (202102)  : FFIFINEINUFIU 2 3(3-0-6)
BIOL 102 : Basic Biology 2

WNauanfiasnNiwnar : 2.29. 101 waz 2.%9. 103

FLUURNALALNNTERSNYE N1FTAUUNTINTAR §35AMEN298RT UAaEIINY 12BNy

Ecosystem and conservation, classification of living organisms, animal physiology and plant

physiology.
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12.%9. 103 (202103) : 4
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g 1 1(0-3-0)
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BIOL 103 : Biology Laboratory 1
Waulafifiasniunen : awzidauEaunsanay 2.99. 101

nipsqanssed lassadouasniinfivasaad n1smalassiiumad nsulsad

o/

WUFANERS FTHUINITURLANNATNNA18289R9RTTe Haidefly Hadadnd ngfinssy uas
Hrnandenng
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

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

9.77. 104 (202104)  : UfUAN1sZIINET 2 1(0-3-0)
BIOL 104 : Biology Laboratory 2
Saulafifasmunen : swziboudoundandy .29, 102

Ui szunflnrasniseying nedadiunnAliian qauvad fruazdnd :nneAnin
Wannfieuudnd nsuanidenfing ssuunyudsulafinuaznisdudne szuuUazamuas
afunriuanusan saslundnd neRuiiguaznisedgiuiansingandnd madansiziua

nsades ity nsauarniaiulnluily waznisduiuguaznsreneRlg iy

Introduction, ecosystem and conservation, classification of microorganisms, plants and
animals, animal comparative anatomy, gas exchange, circulatory system and excretion, nervous
system and sense organs, animal hormones, animal reproduction and early embryonic development,

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

2.aN. 111 (203111) : AN 1 3(3-0-6)
CHEM 111 : Chemistry 1
Seulafiawinunen : Tl

umhuazUanadniuniaedl Tassadvozeen siusziafiluansUsznaulssnnene
anaaAl gonamansizaall WA §198ra18UATABARBYRA NIA-LUT LATIRUNAAIEAS
\BaLAs

Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, solutions and colloids,

acid-bases and chemical kinetics.

2.a4. 113 (203113)  : AN 2 3(3-0-6)
CHEM 113 : Chemistry 2
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dl 1:. 2 ] 1
N?JHT"ZWIG’I’ENN'IH‘H@H ;o 2.ad. 11
2 [ = = o ga

N 2DINRTURLYDILTY ﬁ’]@L‘iW‘iLeﬁumwwLLN:T@‘Vi:LLWiu%%u ansUsznaulnessi
W ANAANITATANBNABLATANAANISIAR9TEDN WRTHARYS IAREWEES d1589
Twana Tanvaand

Gases, liquids and solids, representative elements and transition metals, coordination
compounds, equilibria of salt solubility and complex formation, nuclear chemistry, organic

chemistry, biomolecules and world of chemistry.

9.a8. 115 (203115)  : UfjuAn1siad 1 1(0-3-0)
CHEM 115 : Chemistry Laboratory 1
Seulafiiowinunen : awmeifswdaundandy 2.au. 11

wiaiasne ufesUfiRnnsedl U§A3eneewmeuasuazansUssneauemeasuny a9
fvuaAnnn: nsRaAsiLAaIBeNennTan N19RaATIZAlnmaIBeNer AN Bz iflon
Woed Wuoipfluarlnssadelians auganiuazlfizendunay aosdeueeslfiten wad
fianfinuazisadadindu B1anlnsdds nanuaaluanalagenfanisanasnsgaidonuds
anpansmusuazinmes nsbimsansaus nsnmsdu eaunamansiad: Ufiseqlelad
wHresLedlan uarn1TAReIRLAY

Chemistry laboratory techniques, reactions of copper and its compounds, limiting agent:
synthesis of calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and
molecular structure, chemical equilibria and reversible reactions, heat of reactions, galvanic and
concentration cells, electrolysis, determination of molar mass by freezing point depressing, acid-
base equilibria and buffers, acid-base titration, titration curves, chemical kinetics: iodination of

acetone, and special experiments.

9.a8. 117 (203117)  : Ufisinisiad 2 1(0-3-0)

CHEM 117 : Chemistry Laboratory 2

4 e : : = a 2 @

Seulafifiasiunan : 2.a8.115 uazawmzidewSoundaniu 2.an.113
MTIATIABIANINTBILAYIEREUNgH | 1| Il uwaz IV UNAT n19Beansiiiae

ADNMNTBIUAY [BEBRLAZLEW(EBEIBINRBRIDE 1 AOUTDDNBIATHIBIUIUALN
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wazlusfin nsRnunUfRseneUeifeduns ol uaznisiiasisiinde
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Qualitative analysis of some cations of group I, Il, Ill and IV, qualitative analysis of cations
and anions in unknown salts, oxidation states of vanadium, coordination compounds, effects of
temperature on the solubility of salts, the solubility product of calcium sulfate, determination of the
gas constant, crystal structure, organic chemistry analysis, carbohydrates and proteins tests, the

study of saponification of fat and wastewater analysis.

2.A%4. 111 (206111)  : UARARH 1 3(3-0-6)
MATH 111 : Calculus 1
P P 1 1 s
Seowlafifiawiunan : Wi

PURNTUATNNTUTEYNA N1aUFRUsUaTN1TUSTENd aNn1sBeenUseuAunilaLas
A1TUsTend

Derivatives and applications, integration and applications, and first-order differential

equations and some applications.

2.A04. 112 (206112) @ UARARH 2 3(3-0-6)
MATH 112 : Calculus 2
Sowlafifiowunan : 2.a0. 111
aunaBIeLLUE Badnduiuans Hefdmanedauls Uiisnanad eynanarif
Linear second-order differential equations, functions of several variables, multiple integrals,

and infinite series.

AN 117 (207117) @ UJURAISHENS 1 1(0-3-0)
PHYS 117 : Physics Laboratory 1
Seulafideswiunen : amezidaundaniu .04, 187
nazunArUfiRnafeaiuns s namn A mansui@nding e Gedazney
Fag NANARBIFNTINNAIL NAFARS gomWaraRs Aau TN anzudngn viremans
uazAAnSeA i
Laboratory course dealing with scientific methods in basic physics consisting of various
experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics and modern

physics.

2.0H. 187 (207187) : WANH 1 3(3-0-6)
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PHYS 187 : Physics 1
ﬁl dlga 1 1 s
Seulafifiowitwneu : il
WLAzNI9IR NafEaRs N19a8 AAW uanles 2a9na gournasand  (Win
AN anazusndnuazaHuEmaAn simmans wariandeaina
Dimension and measurement, mechanics, vibrations, wave and sound, fluid,

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

physics.

2.2 ASTUINIABN
2.a%. 201 (203201)  : LARBWNSE 1 3(3-0-6)
CHEM 201 : Organic Chemistry 1

WaulafifiasNiuwaan : 2.a8. 113
WUTLLALIATIAE 12989 U9enaudunas  NN99uun nS@ente  uayaNTTRYeY
a19Usznaudwnad ees lowedl nalneesfAsenaidwad UgAsennisunniieesiianalaWad

o dlal o/ aaa o/ dl ! 1 A
ATTLUBRNBHNAT ﬂ{]ﬂ‘iﬂ’]ﬂ"l‘i“ﬂ@ﬂ ﬁ{]ﬂ‘jﬂ"lﬂ"l‘im LLﬂtﬂ"l‘iLﬂ@ﬂ‘HLLﬂﬂ@‘imﬂ’]’]ﬁ%&uﬁ\‘iﬂ"ﬁuﬂﬂﬂ

N19Usenaudunas

Bonding and structure of organic compounds, classification, nomenclature and properties of
organic compounds, stereochemistry, organic reaction mechanisms, nucleophilic substitution at
saturated carbon; elimination reaction, addition reaction, and functional group interconversion of

organic compounds.

2.AH. 202 (203202) : LANBUNSE 2 3(3-0-6)
CHEM 202 : Organic Chemistry 2
Seulafidasiunan : 2.8, 201

UfAsenmesansUsznouaniuefia Uffsenesansusznauneuginy ansllsznauusls
Wfin Aslulansn nanesilu 1sfu nsniarddn wasdie

Reactions of carbonyl compounds, reactions of conjugated compounds, aromatic

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

2.A4. 211 (203211)  : wAN2RUNSE 1 2(2-0-4)
CHEM 211 : Inorganic Chemistry 1
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Seulafiiowinunen : 2.au. 13

Tnssabwozaon  auiifialUzesss  ausnasueslianauaswesingl  Taseasng
Tuanauazuuusansiuseiuluanalaniaud

Atomic structure, general properties of elements, molecular symmetry and point group,

molecular structure and bonding models in covalent molecules.

9.AN. 222 (203222) : LATLESRANS 1 3(3-0-6)
CHEM 222 : Physical Chemistry 1
Seulafifowitunen : 2.a0. 113 WAz 2.A0. 112 uaz 2.0, 187
gounarans antfzewuia aesnaNed1winy angadgnin angaail uazad Win
Thermodynamics, properties of gases, simple mixtures, phase equilibria, chemical

equilibria, and electrochemistry.

9.AH. 223 (203223) : LARESHENS 2 3(3-0-6)
CHEM 223 :  Physical Chemistry 2
Fowlafifissinunan : 2.a8. 113 Uaz 2.A%. 112 UaL L.WA. 187

Auianamansaeuin aunngaau nmalszndmquiaaeuin Tassaivaznay
Tasss3naluana annmspecluana gomnaransBeadn uazanninsalndidaluana

The origins of quantum mechanics, wave equation, application of quantum theory, atomic

structure, molecular structure, molecular symmetry, statistical thermodynamics, and molecular

spectroscopy.
9.AN. 228 (203228) : UFUANTATIEIRARNS 1 1(0-3-0)
CHEM 228 : Physical Chemistry Laboratory 1

P P ' ! a a 2 a
L\?@“T?lﬂﬁ@\?ﬂquﬂ@u D AVIZLUSIULSHKWNIBHAU 3.AN. 222

ANEaulNasIBInIsarany UsnnasnisBealuans angaluasazats ngsilwin

vassnsaranedianinslad  dnUszAvisueaiifessBidninslad  nsmmeisuEBuuesuns
Tanou gomnarmansrevgad i Iad gomnRingfiaesansarany unWiednn1ATe2eIudy
NENRENTHA A1TINENANTAFIDR LAzENTIaINIBIANTAINSEUdMTULTS

Molar heat of dissolution, partial molar volumes, equiliorium in solution, conductivity of

electrolytic solution, activity coefficient of electrolyte, transference number of ions, thermodynamics
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of electrochemical cell, critical solution temperature, binary-solid phase diagram, azeotropic mixture

and heat capacity ratios for gases.

9.AH. 231 (203231) Lﬂﬁf‘imﬁqzﬁl,ﬁ,méiu 3(3-0-6)
CHEM 231 : Fundamental Analytical Chemistry
Seulafidaswiunan : 2.au. 13

W AR lUnaA TR natnsaedauarnseBensangne AR lARAT1
ﬁugﬂuﬁ%mm‘ﬁmiﬁ:ﬁ nN9ALAI1EAEEN1T ISR N19LATNEAlaesinAn LaYNITUENLLY
ARERN

General concept in analytical chemistry, sampling and sample pretreatment, statistics in

analytical chemistry, basic of volumetric analysis, titrimetry, gravimetric analysis and classical

separations.
9.AN. 232 (203232) : ARUARFLATIER 2(2-0-4)
CHEM 232 : Electroanalytical Chemistry

Seulafiowinunen : 2.au. 113

uminieiRnsnzd aewinlnmed Tnnd@lewss gaswss Bianlnsnswes uaz
Toaunums3

Introduction to electroanalytical chemistry, conductometry, potentiometry, coulometry,

electrogravimetry, and voltammetry.

2.AN. 241 (203241) : UJURANISIAREUNSE 1 1(0-3-0)
CHEM 241 : Organic Chemistry Laboratory 1
Seulafiiowinunen : ameiiisundan 2.au. 201

ANTANTALADALAZTANADNINAT nsanNAn s msain n1anasn Tasunnnanifaung
Tasunlnnanflnadnd smeslawndl nsszyendnualaasasusznaudwnad 1 (lalasansuemu
LBANBEDA Laviein) N19Tsyienanyalesansusrnaudunad 2 (@sdsznauaniueia) uay
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Boiling point and melting point determination, recrystallization, extraction, distillation, thin
layer chromatography, column chromatography, stereochemistry, identification of organic compounds
1 (Hydrocarbon, alcohol and amine), identification of organic compounds 2 (Carbonyl compounds)

and substitution reaction of alcohol.
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9.AN. 242 (203242) : UJuAnSANBUNEE 2 1(0-3-0)
CHEM 242 : Organic Chemistry Laboratory 2
L?‘;ﬁu\fﬂﬁﬁﬂﬁﬁﬂufiﬂu : 2.AN. 241 uasaEligunEan 2.AN.202
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A5UENNARAMIIEIINYR UAFe1eenBinduresueanaged Uijisenannduaas
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Isolation of natural products, oxidation reaction of alcohols, 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, diazo

coupling, Diels—-Alder reaction and biomolecules.

7.AH. 250 (203250) : LANRIWIARDN 3(3-0-6)
CHEM 250 : Environmental Chemistry
dl dl 2L ] 1 s
Raulaiidasitunan : (4

PARLAZRILAAAEN  AEAVEILErNITUTZIRUANIANAINEITAR  HARENET  HafEng
BINALALNISILRLUUURIRAINYRBINA UazdaRenIaauIInn1TUuauresssal

Chemistry and environment, toxicology and risk assessment from chemicals, water pollution,

air pollution and climate change and soil pollution from chemical contaminants.

7.AN. 265 (203255) mﬁmmam%?uwwmﬁ 2(2-0-4)
CHEM 255 : Mathematics in Chemistry
Sowlafifaswiunan : 2.a8. 113 uaz 2.a0. 112

neUszrnENTResnIaans  nanszanesnresaNRsyiulans nsenaes
nsruaunswasnulamnaadl feffmanesoulshmnamesilauniing nnnesuazyEng

Tunaed! ansnmseesluanauazlolaned®n uazunsirindaaialumesnd

Approximation of real properties of matter, distribution of molecular properties, modelling
of chemical changes, multivariate functions in thermodynamics, vectors and matrices in chemistry,

molecular symmetry and isomerism, introduction to chemometrics.
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1.AN. 286 (203286) : UJUANISIANTIATIZN 1 1(0-3-0)
CHEM 286 : Analytical Chemistry Laboratory 1
Seulafifasdunan : 2.au. 17 wasamzidaunsausu 2.a8. 231

AT TSI AN AT UAZLE NS m‘jm‘%ﬂuLmzm‘jﬁﬂmmﬁmmmm’m
AgA-1Ue  AsUiunAsuaauaz luasualuleniuey  n1emUiunaunanlnenisings
FoslnunaBenasuneniun  naeBaRLarINIRsgINENIazats B lafin n19rEHIM
nsauearesdnbudednnfing  naimaNnsiveasinsaegnsinslnanismmandaedniie
AIMILBNARe (57 1AeAT lnassauarAtnney mUBuauadunEdlnents mimanlu
dananaldlann  namtBunndnzdtuguuesluiameasing niamtasnnidnzdlngnign
pznan  N1amUSunasdlessureslansunsriialaedsnisana  nnsuennsresilulaalasunlnn
silnszane msusnndrsosiiaalasiimnafuiuute nsuenlenenlansuusBuuanaew
Tosauaulnglasunnnsfuuuaedl

Precision in determination of mass and volume, preparation and standardisation of acid-
base solutions, 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 some organic
base by non aqueous titration, determination of zinc as the ammonium phosphate, determination of
zinc by ignition of a precipitate, determination of some metal ions by extraction method, separation
of amino acids by paper chromatography, separation of pharmaceutical materials by thin-layer

chromatography and separation of metal ions on anion exchange resin by column chromatography.

2.A. 287 (203287) : Ufimn1siaRdiAeIzi 2 1(0-3-0)
CHEM 287 : Analytical Chemistry Laboratory 2
Soulafidasinunen : ameideunsannu 2.a8. 232

nssfnd i laense  ansmwmsswuulwmdlawedn  nishmsawuuAsuAn Y
WABN  NIIIMSALUUARDNINGEN NSMNSALULLENNG5WeEN  namlanztusiaetineda
apelnedidnlnsunsdwsdn  niavnusunalessulandlaslnanlsns i aswseudiaumedia
mslnngm: nadamier ABLANININAS LazaaosmNe? LaznnsliRaxRamesAlATIinad [Fan
WIARATLATIZAIBS A wLLdne

Direct potentiometric measurement, potentiometric titration, conductometric titration,

coulometric titration, amperometric titration, electrogravimetric determination of metal in alloy
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sample, determination of metal ions by polarography, comparison of titrimetric techniques: pH-

metry, conductometry, and coulometry and computerized analysis of simple electroanalytical

technique.
9.AX. 300 (203300) : VINWEAUFIUUALIIUEITHNININUFAEAS 2(2-0-4)
CHEM 300 : Basic Skills and Ethics in Science

Seulafifasunan : 2.a8.113

AFLUINNITUALITNITNININYIAIFAS TUNTNTIN WNEIRATAITARATIUNATINNAIY
ANYNANAS mﬁﬂ‘izﬂﬂﬂ%muwmmmﬁwmﬂ%ﬁm%ﬁﬁmﬁm ANFEIRUNAINN NAVILIANTHS
BANINY LT auATAR NI UUALIIEUBHA TN FERS A3EFERS A IULAZNS
NDNAYUNRITHN WNAVIEIATEAS

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 in scientific presentation, basic scientific ethics and plagiarism.
9.A4 303 (203303) : sUnInsElntniaARdunss 3(3-0-6)
CHEM 303 : Organic Spectroscopy
Sowlafifiowunan : 2.a8. 202

waanlvawed  uminflesdusunnaalnt  sanalilows-imdasnlnaalng
Bunssemunngalnd  Auedssunndnelowedadninsalnd  (Suduend)  uaznng
Apsvilassadmaaiivesansdunadinsafamaidaneaiuningslnd : nadifnen

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

organic compound using spectroscopy techniques : case study.

7.AN. 304 (203304) : BRNITLAN 3 2(2-0-4)
CHEM 304 : Organic Chemistry 3
Haulafidiaesiiunian : 2.ax. 202

Ufzenmesloadn Uffsenlolaauenidu UfAsediininsloadn U§A%enn1s

aBpsiamdluuudnanlnstn U§Asendu U§isenned lgaantunisdansieiiaddunsd

el

ffBuenyadasy wasufiseneesnsin uaslusdu
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Pericyclic  reactions, cycloadditon reactions, electrocyclic  reaction,  sigmatropic
rearrangements, ene reactions, pericyclic reactions and organic syntheses, free radicals reactions,

carbene and nitrene reactions.

9.AN. 308 (203308) : UfuAn1siANBUn3E 3 1(0-3-0)
CHEM 308 : Organic Chemistry Laboratory 3
Saulafifiosdunan : 2.au. 242 uazsmzidaundan 2.au. 303

aaa aan

nawsaNansEmelslmaan U§Asenn3uenda n1snsaednufitednmesiaglasunin

aaa a aaa a

n9ARALNY UAZeARIBIuas n1suenansaiafneduanuianinenn  Uifsedad-samnes
msdnEeedalmifiuiaea  Awilalan nsmuaunseaiuazgommnadn nsdaiAsIzinansduney

waznsRaAsnzt luladiins

Preparation of a heterocyclic compound, Grignard reaction, determination of the Ritter reaction
by thin layer chromatography, photochemistry, isolation of piperine from black pepper, Diels-Alder
reaction, pinacol pinacolone rearrangement, kinetic vs thermodynamic control, multistep synthesis

and synthesis of biodiesel.

2.AN. 315 (203315) : LAHadunad 2 2(2-0-4)
CHEM 315 : Inorganic Chemistry 2
Soulafidiasiunan : 2.am. 211

Raamransuds NIAuAIUE  9PNBTuATAANTN uasnguius: uansBeden

Solid state chemistry, acids and bases, oxidation and reduction and bonding theories in

complexes.
2.AH. 316 (203316) : wANeaHWNEd 3 2(2-0-4)
CHEM 316 : Inorganic Chemistry 3

[ewlafifissinunan : 2.a3. 315

uminfsadumadedenlanzunaudiusranadlond maunaumquiiieziusns
Badaw Biannssiindailnasiesas@edion autfudinanaesasBeton lafissninnivgod
vnarmansaasanadetaulanzumnandin nalnufisevesansBedenlanzunswdin uazumin
Auaruafioaunlusiadn

Introduction to transition metal complexes and stereochemistry, reviews of bonding theories

in complexes, electronic spectra of complexes, magnetic properties of complexes, thermodynamic
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stability of transition metal complexes, reaction mechanisms of transition metal complexes and

introduction to organometallic chemistry.

9.AN. 318 (203318) : uUfuAnsiANadunsd 1(0-3-0)
CHEM 318 : Inorganic Chemistry Laboratory
Seulafidasitunan : smndaundansy 2.a8. 316
nawBLNLazNIgRseNiEAaaslanslalelnd nsvintiiafiesvasaniuy
apnBiedi nswEsnwaznisszyenaneollalawmeinisuiadaeedlaueai(ln aninanix
L IBIENEALNATfdeanAsiensansszneu Bedaulanzunaudin saaunaudiu wilide
WAn N15¥aTUszneueilunEs waznisiessiansUsTneueiluag Preparation
and determination of the empirical formula of metel iodide, stabilization of oxidation states,
preparation and identification of geometrical isomers of the cobalt(lll) system, the influence of ligand-
field strength upon the spectra of metal complexes, the transition elements, magnetochemistry, uses

of inorganic compounds and analysis of inorganic compounds.

9.AN. 323 (203323) : LANIESHENS 3 2(2-0-4)
CHEM 323 : Physical Chemistry 3
Fewlafifimsrinunan : 2.am. 222

nguaailianarnsuia vgudaaunamansiBans uazadiBouss

The molecular kinetic theory of gases, the theory of chemical kinetics and photochemistry.
9.AN. 324 (203324) : ANIESHENS 4 2(2-0-4)
CHEM 324 : Physical Chemistry 4
Fewlafifissninunan : 2.am. 222

wineAmasiug s Tl UgfiSamefmelaeiu diminluanaeomefmes wad

wesluaamzasuds nssryenanyeinedwed nssuunlssnynedines wadwes ugue
Fanwialnl wazafinosaosduanafifiuie THud annurnsnoaaoss auifines] audinng
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Roduiassndeesud-oseaman Roduianidlsyy uasadiasn weesnaaass
Basic polymer chemistry which consists of polymerisation reactions, polymer molecular
weights, polymers in solid state, polymer identification, polymer classification and polymers as

modern materials. Introduction to colloid and surface chemistry which consist of the colloid state,
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kinetic properties, optical properties, liquid—gas and liquid-liquid interfaces, the solid-gas interface,

the solid-liquid interface, charged interfaces and colloid stability.

2.A4. 327 (203327) : UfiGAn1safi3eRARNS 2 1(0-3-0)
CHEM 327 : Physical Chemistry Laboratory 2
Lf%@uYﬂﬁé’iaqciquﬁ@u : 2.AH. 228; uarasnzidgundanny 2.aN. 321 %i9a 1.AN. 323

58 1.AN. 324

aaan [ 1
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Effects of temperature on reaction rate and determination of activation energy, kinetics of
fast bromination reaction, rate constant measurement by conductometry, determination of order of
reaction, adsorption from solution, electrical double layer of colloidal particles, photochemical

reaction, determination of the mean free path of dry air from viscosity measurement, polymer

molecular weight determination by dilute solution viscometry and polymer identification.

9.AN. 332 (203332) : AsAsteisauLAsasiia 1 2(2-0-4)
CHEM 332 : Instrumental Analysis 1
Seulafifiassunan : 2.a4. 231 U8z 2.AN. 286
AsaNzaIannIanulasunlnna i uialasunlnns i TﬂﬁNﬁTﬂﬂﬁﬁﬂﬂﬂafwﬂﬁﬂqﬁ
g9n8s Tassnnnaieesmaaasssanzgs uaiaadadninglnieds uasisunamunlngued
Overview of chromatographic principles, gas chromatography, supercritical fluid
chromatography, high performance liquid chromatography, capillary electrophoresis and mass

spectrometric method.

1.AN. 333 (203333) : nisilAsTEidsiATaile 2 2(2-0-4)
CHEM 333 : Instrumental Analysis 2

Waulaffiasdiwaan : 2.a4. 231 WAT 2.AN. 286
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Spectrometric method, components of optical instruments, UV-Vis molecular absorption
spectrometry, molecular luminescence spectrometry, infrared spectroscopy, atomic spectroscopy,
atomic absorption and fluorescence spectrometry, atomic emission spectrometry and inductively

coupled plasma spectrometry.

2.A4. 338 (203338) : UfuGn1siARGiAsIERGitIATRNE 2(0-6-0)
CHEM 338 : Instrumental Analysis Laboratory
dl Aﬂlﬂa ] 1
Ranlafifaininnen : 2.aN. 332 UAE 2.AN.333

ManAanfl Bn19AAszimaARifanAssilauuusingg TnanspuAgNmMATAN
annsmsduazlnsunlnng i squdeinaduienduesunada

Experiments on various instrumental methods of chemical analysis covering both

spectrometric and chromatographic techniques as well as flow injection analysis will be practiced.

7.Aad. 351 (203351) nslufia 2(1-3-2)
CHEM 351 : Glass Blowing
Soulafifasdunan : 2.a4. 104 Wia 2.a%. 111 %58 2.A%. 151 /38 2.AN. 162
ANMNMNIETBILAY MANNNTANTAALAT N1anaeNude Tasea31sasaufa maluladuda
pdifiasduaasnisiiufie nadaufia n1adiaufa nnsuiifiunasanaaeslULUfunaN N1aYn
s nsspuda niasteufafifidusinugdnanawindu nadaufaAfidraugnanssneii
AgsipuAaE NN ngidudalidunssiliznas
Definition of glass, principles of glass formation, glass melting, structures of glasses, glass
technology, introduction to glass blowing, glass cutting, glass pulling, blowing a test tube bottom (round
bottom), stirring rod making, tube bending, joining glass tubing of the same diameter, joining glass

tubing of the different diameters, ‘T’ seals, blowing bulbs.

2.A%. 352 (203352) : mawiaaasieludiasfifinnsed 2(2-0-4)

CHEM 352 : Safety in the Chemistry Laboratory

Rowlafifisrinune : 2.a8.111 WAz 2.0%. 115; %38 ANANNTINTBLIBINIART
WARNBIAANNNEVNIAN  N1SAUANIATNITENUIENaNSATUayaAINNUaBAie Y89

a7 (Bneafies) ngavwUasadedmiudesdfjifinisnd nsdanisasniiegielannsi
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Chemical literature sources, searching and understanding material safety data sheet
(MSDS), safety rules for the chemistry laboratory, safe handling of chemical substances,
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.AH. 399 (203399) : AISHNIIU 1(0-6-0)
CHEM 399 : Job Training
Feulafidasinuren : Huinfnuradit 3 vdaasaafivreuaesniadzn
m‘aﬁmmefmzwmﬂmmﬂF‘muq@%ﬂmﬂmfmmﬂwﬁmmmﬁmﬂ“’fumifm\mw,ﬂﬂm
vaasguia  tunadifibismnsadanisfinemlill anevinilamiRimsuns (anadagdnes SU
warimualildsnes P)
Job training in private or governmental section not less than six weeks 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.

1.AN. 404 (203404) : ;fiEalslaARn 2(2-0-4)
CHEM 404 : Heterocyclic Chemistry
Seulafifesiunan : 2.au. 304

NM99IUNNUAZNEENTD &19iawials ErAnFALNTiavTsEvelszaen ansEwe
Tslopandnasniiiaausmalsnzaen asEmels maanunassfiiniosmelsovnean uaz
aaawelsmrannnuansiitasusme lsaynax

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.

2.AN. 405 (203405) : LANNARAMINGIINYR 2(2-0-4)
CHEM 405 : Natural Product Chemistry

WaulafiaINIvnan : 2.AaN.202
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Overview of natural products, secondary metabolism: the building blocks and construction
mechanisms, the acetate pathway: fatty acid and polyketides, the shikimate pathway: aromatic
amino acids and phenylpropanoids, the mevalonate and methylerythritol phosphate pathways:

terpenoids and steroids ,and alkaloids.

2.AH. 406 (203406) : AITAHILATIZANNANTUNSE 2(2-0-4)
CHEM 406 : Organic Synthesis
Seulafidassiunian : 2.a8.304

UfAzen19Tane ueaRiaturasiondlafanmsuen Uisenesnisuaniiondla s
Aungansuaiia nafsnssndnamyilsdinlngnisumfuuufandlofan nsnuunAidn
TnsfAnfmminszatsuon-aduen Sinduaamyanfuaiawasmyilefiuiug aandindu uas
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Cyclisation reactions, alkylation of nucleophilic carbons, reaction of carbon nucleophiles with
carbonyl groups, functional groups interconversion by nucleophilic substitution, electrophilic additions
to carbon-carbon multiple bonds, reduction of carbonyl and other functional groups, oxidations and
multistep syntheses.
9.A%. 413 (203413) : dnlnsalniinieaiiadud 2(2-0-4)
CHEM 413 : Inorganic Spectroscopy
Seulafifasdunan : 2.an.211

annmsuazwasyingl sinnaalnansnisdn faefesusnminisloumdalningg
10T Bidnmsaunisunnudng lmwsudannaaing warneaursawnlngalnd  Symmetry
and point group, vibrational spectroscopy, nuclear magnetic resonance spectroscopy, electron
paramagnetic resonance spectroscopy, and Méssbauer spectroscopy.
9.AN. 414 (203414) : AmBemeamluaiaiuvdd 2(2-0-4)
CHEM 414 : Physical Methods in Inorganic Chemistry

WaulafiasNtunan : 2.aN.315 W3 2.AN.316
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X-ray diffraction, transmission electron microscopy, scanning electron microscopy,

techniques relevant to the application of synchrotron light.

9.AN. 423 (203423) : LAHIESARNEENGS 1 2(2-0-4)
CHEM 423 : Advanced Physical Chemistry 1

Paulafdasniunan : 2.a8. 223
[ % 1% 4 a o/ P\ a g o/ a a P=3
Wmmuﬂﬂmmiwﬂq@ NOUHNUTLLAN NU el ﬂLﬁﬂTNL@Q@“ﬂﬂdqﬂLﬂ@ WAN
ANARS UazisAd uan Uz e
Molecular potential energy, theories of chemical bonding, the Hickel molecular orbital

theory, crystallography and chemical bonding in solid states.

9.AN. 424 (203424) : LARLTORRNR UGS 2 2(2-0-4)
CHEM 424 : Advanced Physical Chemistry 2

Seulafifesiunan @ 2.an.222

NAFERSIBIETR (Fun unsinaesnaransiBeadi waRan19adf Afanuneadfnes
wulnsl avngaanEeuasndnganaf Weidmgomnamansamsuuiiagauaf wi3adu
et alnflAanssmoniuas nslsvgndiuannani uazaaunamansiail taiilandes
WaARSR THud uminedfawaed nsraefareiNiunseR usslamdefuaznisdaniien
pa9iARes Uisenfaedes Uijiseeesianseu uasiaiufngod

Statistical mechanics which consists of introduction to statistical mechanics, statistical
concepts, the statistical definition of entropy, the heat capacity of an ideal crystal, thermodynamic
functions for an ideal gas, partition functions, the canonical ensemble, applications to chemical
equilibria and chemical kinetics, nuclear chemistry and radiochemistry which consists of introduction

to nuclear chemistry, radioactive decay, nuclear force and nuclear binding, nuclear reactions, neutron

reactions and reactor chemistry.

7.AN. 425 (203425) : LAfZIABNALAasLdnIAN 2(2-0-4)
CHEM 425 : Introductory Computational Chemistry
Raulafifiaskiiunam : 2.aN.113

ABumsgneaeNfianed Nsuanegl nafaRiaensH uaznasaniEaluana
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Standard computational methods, visualization, quantum mechanics, and molecular

mechanics.
9.AN. 431 (203431) : NARANINLARTIATIEATHES 2(2-0-4)
CHEM 431 : Advanced Techniques in Analytical Chemistry

WaulafifiasNtunan : 2.aH. 333

ABPa9S9RanE  BANATENEUN MTAIND  SNIRAUNIVEaFINT Lazn1saLATIEINNg

LWARSIA
X-ray methods, electron spectroscopy, Raman spectroscopy and radiochemical analysis.
9.AN. 434 (203434) : NTTUIRNITIATIAURLNATRATNYS 2(2-0-4)
NINSUAIDETNTSY
CHEM 434 : Analytical Procedure and Advanced

Techniques for Real Samples

dl dl 2 ] 1 =]
Ranlafifiaiunan : 2.a8. 331 ; %58 2.AN. 332 UAT 2.AN. 333

manunandisfiansaniiandt iunisiiaszinioad WARANTATENAIDE 19 Tg
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Trsunnna il InadueaiiuacdinauBuafueniuesundde  LaznNssEaNAIag1nsannis
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A review of the important considerations in chemical analysis, advanced sample preparation
techniques, inductively coupled plasma-mass spectrometry for trace element analysis, ion
chromatography, flow injection and sequential injection analyses, sample preparation and analysis
of real samples by flow techniques.

¥
9.A%. 435 (203435) : (WANARRLAsIzRTNGS 2(2-0-4)
CHEM 435 : Advanced Electroanalytical Chemistry
d. dl 2 1 1
Ranlafifiaekiunan : 2.A4. 232 URE 2.AN. 287
amsasfiafiuieifinsziiugs Taaunnmeddugs sasusiugs uasnsdifnuid
) 4 a ¢
WunTdazynemalAmal
Overview of advanced electroanalytical chemistry, advanced voltammetry, advanced

sensors, and case studies on the applications of the techniques.
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9.AN. 458 (203458) : WALALRANHIIVILAN 1 2(2-0-4)
CHEM 458 : Special Topics in Chemistry 1
Seulafifesdunien : suaruivreuzesniaian

sintiaTmale Miranlannaind

Topic of current interest in chemistry.

9.AN. 459 (203459) : WIBABNNIININLAN 2 2(2-0-4)
CHEM 459 : Special Topics in Chemistry 2
Soulafigaswiunan : muamfingauaasniaden

sindinlisle Arinanlannand

Topic of current interest in chemistry.

3.AN. 471 (203471) : LﬂﬁW’ﬂﬁLN’ﬂ% 1 2(2-0-4)
CHEM 471 : Polymer Chemistry 1
Haulafidiaesinunan : 2.a3.324 uazaaiziounsanty 2.a8. 477

AIMUNAAEITULAT N R INDS fﬁ%ﬁfﬂTumqmaﬁlﬂL.me‘jﬂ‘j:mmmﬁmﬁﬂfumq@
PDINBRHDS NI RINED L IDINERINES DI nAINEeN  aNTRIBINaTaINeANeS NNg
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Review of polymer chemistry, polymer molecular weight averages and distribution,
temperature transitions in polymers, mechanical properties, polymer degradation and stabilization.

9.AN. 474 (203474) : AHWERINDS 2 2(2-0-4)
CHEM 474 : Polymer Chemistry 2
Sowlafifiowinnan : 2.a8. 324 uazamzidawdaundaniy 2.an. 478

woRMe (I FHuLUDY (AanuHBLa AU weRwelswdiuuuidae waRwalsen
FuULEN (Lshreauazipeaiin) wedwe sirduiuuaeedlasinie @ned-uunnnadinels
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Step-wise  polymerisation  (condensation and  non-condensation),  ring-opening
polymerisation, addition polymerisation (radical and ionic polymerisation), stereospecific
polymerisation (Ziegler-Natta polymerisation), copolymerisation and practical methods  of

polymerization.

9.AN. 477 (203477) : UfjuAnsiARwafNDs 1 1(0-3-0)
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CHEM 477 : Polymer Chemistry Laboratory 1
Soulafidasimunan : amedawdaundansy 2.a8. 471 W 2.a%. 473
naneandfgaiuAfinefines saaisasnisuaalianazosnofiued Anuduiug
syminlassang - auilf nsigairesnedimeslnsdianlnsalat niasanedn uaznievinli
WaALNDI AT
Selected experiments in polymer chemistry including methods of polymer molecular weight
determination, structure-property relationship, polymer identification via spectroscopic methods and

degradation and stabilization of polymers.

9.A. 478 (203478) : Ufisn1sialinafines 2 2(0-6-0)
CHEM 478 : Polymer Chemistry Laboratory 2
Seulafifesiunan : 2.a0. 327 wasawmzidaunsaniu 2.ax. 474

MaeBNNeR(2,6- (awmiia-1,4-Aiaueen () laaUfAseeenBuiinmluas wefwe
Tatuuuudiaturesalndn  woRme (ST uiuUuIuaasea [IEULATN1TwE e NN e RA 9
3 nernEneANe [SldluuAILLIN: saunamansuaznafinearaInisinneafieaes
nawBunnedefiduanszdaWidanalamesenilenss) Uitewedwe uduuuuwanie
apfinuey  1Eu-lflapnsunles  uavaaunaranivas fisemedime (sirduuuuusinoanes
LHARLNNIATLAR

Preparation of Poly(2,6-dimethyl-1,4-phenylene oxide) 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 and kinetics of free radical addition polymerization of methyl methacrylate.

1.AN. 496 (203496) : lAsesuATH 6(0-18-0)
CHEM 496 : Research Project
Raulafifiaskiuian : ANANLiNTaLDINIATEA
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Advanced research in Chemistry topic of student’s interest under supervision of research
advisor. Research results evaluation is considered from research report and oral examination. Grading

will be given on satisfactory and unsatisfactory basis.

9.AH. 497 (203497) : AnfAaFnY 6 niafin
CHEM 497 : Cooperative Education
Fewlafdinsinunan : WnAnuindi 4
sinAnuinfialiaaslsznaunisfifestesiued Tifieandn 16 dansiating
sailas Tnsufifmuafiondundnemlusoilszneunis ameliinsquanaadmntinfituganm
Usznauns ware1a1sdiuBnendilEsuneung wnamdusinie ina
Students are required to work in the organization related to chemistry for a minimum period
of continous 16-weeks as a staff in the organization under the supervision of in-charge trainer(s) of
the organization and instructor(s) of the university. Grading will be given on satisfactory and

unsatisfactory basis.

9.AN. 498 (203498) : ANNWAN 1(1-0-2)
CHEM 498 : Seminar in Chemistry
Gewlaffimsinunan : SnAnuruli 4

dmsndazanduasiluindally  wishwidefiinAnunFRnuntuifoymRimmoad
Foaseaneliainfivinnisdusun (Tadansnus SIU uaziviua i ldenus P)

A weekly seminars on the current topics or presentation of the student's project work. A

written report is required. Grading will be given on satisfactory or unsatisfactory basis.

2.AH. 499 (203499) : igynrRtALNILARN 3(0-9-0)
CHEM 499 : Special Problems in Chemistry
Aowlafidiasinunon :  Duindnuraudli 4 uwaz (fisuaymymanatasd
AAIUANNITIAE
mAdeuarAnenammiaadl lngn1smiuanainenansd azfesiinis@eusanuas
FavaauLnlan (Tanafiaednes SIU uasimualilEsnus P)
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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A
2.AN. 708 (203708) : NITRILATIEANITEUNISDULS 3(3-0-6)
CHEM 708 : Advanced Organic Synthesis
P g 1 1 [~ o
Seulafifiaswunian : auANANTaU28INIATYY
nsrauERNIIFIATIEAlanaiing - assaninlunsdanszimaefiauad nns
o/ dl [A -4
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UifBeaidwaddansziidenassainansanssing o uilaqiiu

Synthesis planning of target molecules, selectivity in organic synthesis, formation of carbon-
carbon single bonds, formation of carbon-carbon double bonds, the Diels-Alder and related
reactions, oxidation and reduction reactions, reactions of various organmetallic compounds and
synthetic reactions selected from current literature.
9.4, 713 (203713) : UfASewaznalnnieafiunsd 3(3-0-6)
CHEM 713 : Inorganic Reactions and Mechanisms
Seulafifasiiudan : suarafivgeuaaeniaden

MaRNENARUNAFERS LazgomNaransIasitenatwEd nnelinquiiadmun
UL uaraBuUfieuarnanveeiliurad

Kinetic and thermodynamic studies of inorganic reactions. Theoretical approach for

systematization and rationalization of inorganic reactions and mechanisms.

9.AN. 721 (203721) : BUUNKRAIEATLAN 3(3-0-6)
CHEM 721 : Chemical Thermodynamics
Seulafifesiunan : auaufinrauanIadzl

aommaraasiafl sesnasnufia Andiafiuazngignin augadgnin Aiasianna ue
ARRAUDNNITALANY qmww@ﬂ’mm%ﬂmfﬂﬂﬂﬂummm’m meu@m'ﬁ/ﬁmﬂﬁﬁm%mﬁu
N1TNTRY

Chemical thermodynamics, Mixtures of gases, Chemical potential and phase rule, Phase
equilibria, Equilibrium constants, Activities of solution, Thermodynamics of ions in solution and phase

equilibria involving solutions.

2.AN. 736 (203736) : ®1erdnAeyBuARAIATIEE 3(3-0-6)
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CHEM 736 : Essentials in Analytical Chemistry
Seulafifaswitunan : auafirauan1adzl

amaan  suwsenlumsessiniand  wellaniswBensaetwdmsun1singned
fapdneese  nsdannsdiagalunisinsizinaeisaalusunsumenfiames  wannsuaznig
Uszgndaunaiaiitunisrasinedl - ndnniauaznialazgndiiiniabines basunnegiu
wazATAAITlaeATeau

Overview, Steps in chemical analysis, Sample preparation techniques for real sample
analysis, Data handling in chemical analysis using computer programs, Principles of chemical

equilibria and their applications in chemical analysis, Principles of titration and their applications in

standard methods, and Analysis by kinetic methods.

¥
2.AN. 739 (203739) ﬂ'ﬁ%msﬁzﬁwmﬂﬁﬂug\i 3(3-0-6)
CHEM 739 : Advanced Chemical Analysis
P PR 1 1 [~4 a
N@ufwwmmmuﬂ@u D ATHAITHIRUTBUABINTATIAT
[ % dy a 1 ! i a Y

ﬂ’]‘iﬂﬂﬂﬂuwuﬁ"lu"ﬂ’ﬂﬂLLu’Jﬂﬂﬂ"l‘iLLUQN')u Iﬂ‘iN"ITVIﬂ‘i"IWN']U’NLLUUNN‘?‘EQMSZEG LANANRNT
FBEnane3Ba nannisrssgUnsnlsuiuaznisUszund wadaiWmwauin uaziafifeady
AAVNANDU

Extraction based on partition concept, High performance thin layer chromatography, Capillary

electrophoresis, Principles of sensors and their applications, Newly developed techniques, and

Chemistry in test kits.

1.AN. 743 (203743) : awulHdanen 3(3-0-6)

CHEM 743 : Enzymology

Jewlafifiasinunan : amaNNRivTauIBsnIARE
msRnEmseaumanfuaznalnrasfizeniisslneenle]

Kinetics and mechanisms of enzyme-catalyzed reactions.

2.AN. 807 (203807) : LANBAUNIENANS 3(3-0-6)

CHEM 807 : Physical Organic Chemistry

P A [ 1 [~ o

Seulafifiaswunan : auANANTEU2BINIATYY
TOYANNOUNNAPNAATURENNIRUNAFNERT  NAYBINYUNUTTULATANNANAUS BN

PBINANIBATY wAnfugsenaln  waveslalalnl  Talalnlunameassenses n1s
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WANUzIRNzIesEINsfunsInnlfiten  nassiseleensauazius fasedadanin
N3N NaTRIRIINarans Havaslassailuanuzuie warns@eunalnassjisendumsd
Thermodynamic data, Kinetic data, Substituent effects and linear free—energy relationships,
Basic mechanistic concepts, Isotope effects, Isotopes in labeling experiments, Characterization of
reaction intermediates, Catalysis by acids and bases, Lewis acid catalyst, Solvent effects, Sructural

effects in the gas phase and Writing organic reaction mechanism.

2.A4. 812 (203812) : infilnaasAiudi 3(3-0-6)

CHEM 812 : Coordination Chemistry

= de ' ' < o

Seulafifiawinneu : auanNivgauaasnindzn
awodlandresansBetounniiues  vguimainiuslaesifn  elesnw

aunpsuganaueesansiBeonnnslavzunsuddn  auifuindn  uazlfitewesansUszney

[GGREC

Stereochemistry of Werner complexes, Theories of the coordinated bonds, Stability,

Absorption spectra of transition metal complexes, Magnetic properties and Reaction of coordination

compounds.
2.AH. 821 (203821) : tANAIAUAN 3(3-0-6)
CHEM 821 : Quantum Chemistry

Seulafifesiunan AIHAMHLTINTa LRI AaY

PUNIHNAFNEASAIDUEN NMSAREHTIBUEN Laraundendngnduein nsAAeuuUY
NHU Tumuﬁmﬁmm wqwﬁﬂ@ju wAdANITUsTNI Snesueraen  uavlaseaiarmay
Tasesdnsluana nsmmanilassadeBidannsaing

Review on quantum mechanics, Linear motion and harmonic oscillator, Rotational motion,
Angular momentum, Group theory, Techniques of approximation, Atomic spectra and atomic

structure, Molecular structure, and Calculation of electronic structure.

7.A8. 203 (209203) : i;ANgANNTINLdDIA 3(3-0-6)
IC 203 : Introduction to Industrial Chemistry

RaulafifiasNiuaan : 2.a8. 13 waz 2.a8. 17
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nsdnmsansnafinulssmgaamnssy  mnlasasieulswmgeainnssy  Andlnsuas
nawsRunetley oy

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.
2.9A. 201 (210201)  : AdpF ARG 3(3-0-6)
MATS 201 : Introduction to Materials Science

Soulafidaskiunen : 2.WK. 104 %38 2.0, 187

unsifgafudanmans JagAuuammineInanawiu wineeeian laseadeeian

q

anTRvesdan AuaNTuEsznInglassaivqanALaranTRvasian nsiden uarasnuUUTAe
Introduction to materials science, raw materials and energy resources, types of materials,
the structure of materials, properties of materials, relationship between microstructure and properties

of materials, materials selection and design.

a.am. 315 (211315) : Faaiiboedin 3(3-0-6)
BCT 315 : Introductory Biochemistry
Seulafifasdiunan : 2.ax. 202 %38 2.A4. 204 %38 2.AN. 206
unringBanflensdei®in - waduarasdisznavtnuead  wdannianEmnsdaad
ailulamsn  afm  nsneviluuazlussin  euloduazlaenlzl nsaflanddn A9
BANATDULATTINANY uazBandysvend
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

.20 319 (211319)  :  Ufudnszuafidassiv 1(0-3-0)

BCT 319 : Introductory Biochemistry Laboratory
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= ag ' ' = a o %
Raulafidiaswiuwner : aweidauwsaunsaniy 2.29.315
ASlulaAen Banan aRe 1U58W 1eulas wae nanflandan

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

92N, 446 (211446) : FuaRwaslsAnnasunuaRTN 3(3-0-6)
BCT 446 : Biochemistry of Metabolic Disorders
Soulfidasinuney : 2.29. 312 uaz 2.29. 318; %198 2.29. 315 WAL 2.29. 319

waRav [aasauRal NFIvn NI AT ANNRAUNGVNNIHUN LB RENDDY
aslulamse  AsRRUNANIGNWILEATNYa9nTAed luuarlUsfin  AnNRaUNEnIHuWUeA
Furp9R InlU5FN ANRAUNFYIGNUWLE AT NYB9a19TNNES uaTnSEIRnEN: ANMNAALNRNIS
U ATHAWLLag

General concepts of metabolic disorders, disorders of carbohydrate metabolism, disorders
of amino acid and protein metabolism, disorders of lipoprotein metabolism, abnormalities of inorganic

metabolism and case study: frequently found metabolic disorders

Q.. 448 (211448) : waluladarilulaasn 3(3-0-6)
BCT 448 :  Carbohydrate Technology
RoulafGaININneY © 2.99. 311 WAL 2.7 317; 5@ 2.29. 315 uag 2.2m. 319
wivialraspndlulansn malan1sansnzianslulmmsn Tassasnuasant@an

asTulananfifaamddnludennded waliladniandn nisazgnd uavanimniaoiilagiiu
wazunn s TuannamAsatumaluladvasandlulmnsn

General chemistry of carbohydrate, techniques for carbohydrate analysis, structures and
properties of commercially important carbohydrates, production technology, applications and

present status and future trends in carbohydrate technology

Q.. 449 (211449) : wialuladlisfin 3(3-0-6)

BCT 449 :  Protein Technology

Seulafifasdiunan : 2.9m. 311 uas 2.29. 317; Wia 2.291. 315 WAz 2.29. 319
nsBentemding n1sstunndszan uazdedrandmsfiddy nnsdaasizing
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NNARRLATUINUAGNE e dsn1anaAn usAuansmnTay TusfnAlinnsnaunng
Tuloimmens waznisnsedusnousnived TUsivBmndisduazgaamnasy uazuualiineng
walulaglussuluaunn

Peptide nomenclature, classification and examples of important peptide, peptide synthesis
with chemical and enzymatic methods, protein classification, computer modeling of protein
structure, study of protein structure, protein analysis: qualitative and quantitative, study of protein
with proteomic approach, protein engineering and case studies, protein production technology,
industrial scale protein downstream processing, proteins used in medical applications, e.g.
monoclonal antibody, hormone, cytokine and blood factors, biosensor antibody assay, proteins with
commercial and industrial values, e.g. single-cell protein, casein, and enzymes and future trends

for protein technology
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