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2.5 LLNuﬂ’I‘S‘J‘U‘Hﬂﬁﬂ‘]sl’lLL@::BEN’IL‘SQﬂ’IiﬁﬂH’I?u‘JSHZ 57

Unsenun
FTUIRBNANEA

2562 2563 2564 2565 2566
487 1 25 25 25 25 25
F.487 2 - 25 25 25 25
H487 3 - - 25 25 25
#4307 4 - - _ 25 25
593 25 50 75 100 100
ART1asRNSINISANED - - - 25 25

2.6 SUUSLHIHRATHILNY

1) sreedioyasulszinaninsansziiuane 3 3 Ingsuunsneazidaamssiafionis

T ORIt
Weuilsenos
2562 2563 2564
M
sudseanoe | sudszwniee | sudsename | sudszaaoe | sudszaaoe | sudszwno
N [use s N Susals v [usels
NNTBEUNTEDN 53,524,485 26,642,300 56,200,700 27,974,400 59,801,300 | 28,934,600
9% 340,000 2,760,000 340,000 2,760,000 340,000 2,760,000
U3N931INITUARIAN - 810,000 - 810,000 - 810,000
N9AIAUT Ay TmuET9H - - - - - -
uarRaangen
Nﬁuﬂl“}uﬁ"ﬁﬂﬂﬁi 29,186,500 31,038,000 30,645,800 32,589,900 31,271,400 | 33,895,000
UINTHNTINYIRY 25,380,600 17,997,200 26,649,600 18,897,000 27,164,000 19,246,000
YIUINITYNTLAUAUNTN 30,000,000 - - - - -
neAnEILATNNSEELEAREA
bipl]
994 138,431,585 | 79,247,500 113,836,100 83,031,300 118,576,700 | 85,645,600
i’JN‘l}I’;ﬂﬁ%’u 217,679,085 196,867,400 204,222,300

2) Anl¥Iasana

Ug2H1t8 453,625 U
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(1) NinaeAnANEE (L

General Education

1.1 ﬂi!lﬂa’ﬂ"lﬂ’l‘]sl"lttﬂzﬂ’liaﬁﬂ”li

001101

001102

001201

050100

063201

011269

013110

050106

127100

176100

702101

703103

H.8. 101
ENGL 101
H.8. 102
ENGL 102
H.8. 201
ENGL 201
H Fn. 100
HUGE 100

Language and Communication

NEBINOBANUGN 1
Fundamental English 1
o/ d’l
ANHIDINGHNUTN 2
Fundamental English 2
ANSETRIBNALATIEA AT N9 R eNet R U RN NS
Critical Reading and Effective Writing
A5 NET e

Usage of the Thai Language

1.2 mg'u"‘imméwﬂmﬁmﬁmzﬁ’mumam%

Humanities and Social Sciences

f.ad. 201
EDCI 201

nsBendrmLlsngnisolludns

Learning through Social Phenomenon

WRanEew 2 N9eUHArIaINNIzUIAnIse [UF

Select 2 courses from the followings:

H.44. 269
PHIL 269

H.99. 110
PSY 110
H.AN. 106

HUGE 106
3.4Um 100

GOV 100

W.An. 100
LAGE 100
Ug.M9. 101
FINA 101

Ug.n9. 103

MGMT 103

USreyuesegianetiies
Philosophy of Sufficiency Economy
ApAVeTuTInUTEIIN
Psychology and Daily Life
Aavzuiinadusyeditaoi
Humanistic Arts
nsilesutinUszendu

Politics in Everyday Life
nganeuazlanade i

Law and Modern World
n9dulnAnUsze T

Finance for Daily Life

[ a & 1%
119 Lﬂu@ﬂ‘i:ﬂﬂﬂﬂ"l‘iuﬂﬁﬁ‘iﬂ@? bUBNAIU

Introduction to Entrepreneurship and Business

30 BHlufin

30 Credits

12 AR

12 Credits

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

9 BHaufin

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)
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851103  @w. 103 FAnuaTFIANNNAD

MC 103 Life and Society Through Media

1.3 mju"ﬁmﬁwmmam%umﬂa‘fmmamé

Science and Mathematics

LRBNAINNTEUIATIAIsa (15

Select from the followings:

201100  %.9. 100  ANYIANEATYITNINIG
SC 100 Integrated Science
202100 7.%9. 100  ZAnenludindsyandu
BIOL 100 Biology in Everyday Life
204100 2.ANW. 100  wiAlnladasaumauacEinasie
CS 100 Information Technology and Modern Life
206109 2.Am4. 109  AdiaAansiiulanilaqiiu
MATH 109 Mathematics in Today’s World
211100 2.9%. 100  Auf : n1sfdAnfinduuaznistaeiulsn
BCT 100 Eating Well: Better Living and Disease Prevention
362211 N.85. 211 ‘1/‘1zﬁ“ﬂmﬁmg‘svﬂﬁw%’wmmﬁﬁﬁmﬁLL@:ﬁ'\‘iLLfmﬁﬂN
CONS 211 Principles of Conservation
462130  N.UN. 130 enludAnlseend
PHPC 130  Medications in Everyday Life
571111 WeLen. 111 N19RAABAININYUarNITARNENaT9A
NGGE 111  Critical Thinking and Creative Thinking

1.4 nENFIINITEEREHIHTAnTIN

Learning through Activities
= = = = 1 dy
BN 1 ﬂi:mmm@’mﬂﬁzuqmmmfﬁu
Select 1 course from the followings:

057131  fl.a. 131 N1998NANAINLURTFUNTN

EDPE 131 Exercise and Health

057132  fL.Q. 132 FAnsiqaluAnainusy

EDPE 132 Happy Life in Camping

3(3-0-6)

6 wnHIYfae
6 Credits

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3 Aulefia

3 Credits

2(2-0-4)

2(2-0-4)
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057133  f.a. 133 shmnmaiennnIngis 2(2-0-4)

EDPE 133 Recreation for Quality of Life
wazIAaNBuNan 1 N9rudrIeInnTzUiYsia (U5

And select 1 course from the followings:

099101 f.An. 101 A19EeuiKIMAaNTIN 1 1(0-3-1)

EDGE 101 Learning Through Activities 1

099102 f.AM. 102  AMSEEUIHIUAINTIN 2 1(0-3-1)
EDGE 102 Learning Through Activities 2
099103 f.An. 103 A15EENiHIMAaNTIN 3 1(0-3-1)

EDGE 103 Learning Through Activities 3

(2) NNIRTT RN Tidagnan 108 wuaufin
Field of Specialization a minimum of 108 Credits
2.1 3runu (FuAnag) Titiaanan 39 wiqufin

Core Courses a minimum of 39 Credits
2.1.1 FAARLIAL 37 wiafia
Required Core Courses 37 Credits
100109 .4 109 LL‘uumiNmqmﬂuﬂﬁuﬁmﬁﬂuﬂmﬁfmi 2(1-2-3)
EDPF 109 Model of Teacherness for Modern Classroom
100110 1.2, 110 TanAdairunisineiemsdunadesudn  2(1-2-3)

EDPF 110 Globalization and Education for Smart Citizenship

100111 .. 111 MANGAIUAZNITIANITELEUNI I 2(1-2-3)
EDPF 111 Curriculum and Learning Management in Modern
Trends
100112 @2 112 @Gﬁ]‘ﬂﬂ"lLﬁﬂﬂ’]‘iﬁ@ﬁu’]éﬁﬂuﬂﬁﬁ@ i 2(1-2-3)

EDPF 112 Psychology for Student Development in Digital
Era

100191 .21, 191 nsUfiRntsaenluaamdne 1 1(0-3-0)
EDPF 191 Teaching Profession Practicum in School 1

100228  fl.%. 228 AnEnfinITReaTAIIAgYARAYIA 2(1-2-3)
EDPF 228 Communicative Language for Teachers

in Digital Era
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100229  fl.%. 229 uinnssnuazmaluladfavafeniadeusyali  2(1-2-3)
EDPF 229 Innovation and Digital Technology for Learning in
Modern Era
100230  #1.%. 230 m‘ﬁmLL@:Ui:Lﬁuw@mﬂ%ﬂu%;um?mi 2(1-2-3)
EDPF 230 Learning Measurement and Evaluation in
Modern Trends
100231 % 231 m‘m‘s:ﬁ’u@mmwmﬁﬁﬂmLﬁ'@mqmﬂulﬁﬂ 2(1-2-3)
EDPE 231 Educational Quality Assurance for Excellence
100291 A3 291 nsUfiRnsaenluaamfine 2 100-3-0)
EDPF 291 Teaching Profession Practicum in School 2
100315 fl.4. 315 WIRUBIINANEITUNITIANTTANEILNGINENTN  2(1-2-3)
EDPF 315 Multicultural Education and Community-based
Education
100316 A.%. 316 ﬂ’l‘iﬁﬂ‘lﬂqﬁmm‘ﬁ’ﬂ’éﬁLN%NﬁﬂHﬂ’IW%L%EI%ﬁﬁﬂQ’]N 2(1-2-3)
faannssniniiem
EDPF 316 Special Education for Enhancing Potentials of
Students with Special Needs
100317 fl.%. 317 ANTANANELNITRBNILLTANIA 3(2-3-5)
EDPF 317 Microteaching Skills Practice
100391 #.%. 391 nsUfRnsaenluaamdine 3 4(0-12-0)
EDPF 391 Teaching Profession Practicum in School 3
100404  #.%. 404 mMeATeReRmIA DN Fe 2(1-2-3)
EDPF 404 Research for Learners’ Quality Development
100491 fL.. 491 nsUfiRnsseulusamfine 4 6(0-18-0)
EDPF 491 Teaching Profession Practicum in School 4
2.1.2 3 ANEDN Taisiaandn 2 BHAYfAR
Elective Core Courses a minimum of 2 Credits
Aenannnazuaimsie (Ui
Select from the followings:
100214 ALY 214 N199ANTSEEREHINNTUTUR 2(1-2-3)
EDPF 214 Active Learning Management



100216

100217

100220

100222

100232

100233

2.2 3%an

Major

f.%. 216

EDPF 216
F.A. 217
EDPF 217

f.9. 220
EDPF 220
f.%. 222
EDPF 222

F.%. 232
EDPF 232
FL.Y. 233

EDPF 233

19

N9 B NN A UABADUIUBIAIHILANFN 2(1-2-3)
FENINYAARN
Differentiated Instruction
m‘sﬂummﬁlﬂmﬁﬁﬂui 2(1-2-3)
Information for Learning
N9YINNIARUBIRE9ET3A NS ANEN 2(1-2-3)
Creative Art Integration in Education
TanAnunifionisdeusaanndin 2(2-0-4)
Global Education for Lifelong Learning
NHNHILFMILATBNAT 2(2-0-4)
Laws for Teaching Profession
afnAnuieTan g danuas 2(1-2-3)
Avwandew
STEM Education for Life, Economy, Society and
Environment

Taisiaaindn 69 wuawfn

a minimum of 69 Credits

AENTNTTUNATITE 300 IulUTuuasnan 36 Mnafslay iueuauiaasiingsuauinn

AU 400 THuesNaT 18 wulade

A minimum of 36 credits in major courses at 300 level and among these must be a minimum
of 18 credits in 400 level.

2.2.1 Fywnednaiieni Taisinandn 57 wuaafin
Academic Content Courses a minimum of 57  Credits
1) A¥L9AU 43 wiqgfin
Required Courses 43  Credits
064204 fl.av. 204  A3aFIINANANEIaRsuazmauladdmiung 1(1-0-2)
EDSC 204 Ethics of Science and Technology for Teacher
064251 v, 231 shwiemindlundngmanisfinundumiugm 1 3(3-0-6)
EDSC 231 Chemistry Concepts in Basic Education Curriculum 1
064252 v, 232 whwiemindlunangmenisfinendunugiu 2 3(3-0-6)
EDSC 232 Chemistry Concepts in Basic Education Curriculum 2



064331

064490

203111

203113

203115

203117

203201

203202

203211

203226

203229

203231

203241

203242

203286

F.a9. 331
EDSC 331
f.99. 490

EDSC 490

9.AN. 111
CHEM 111
9.AN. 113
CHEM 113
9.AN. 115
CHEM 115
9.AN. 117
CHEM 117
9.AH. 201
CHEM 201
9.AN. 202
CHEM 202
9.AN. 211
CHEM 211
1.AH. 226
CHEM 226
1.AN. 229
CHEM 229
9.AH. 231
CHEM 231
1.AN. 241
CHEM 241
9.AN. 242
CHEM 242
1.AH. 286
CHEM 286

20

sluiminilumdngnsnmsAnunduiugm 3
Chemistry Concepts in Basic Education Curriculum 3
gunsol a19uefl uaznsmeasslwipUfiiRnng
LA

Equipment, Chemicals and Experiment in Chemistry
Laboratory

LAR 1

Chemistry 1

LR 2

Chemistry 2

Ufusnsiad 1

Chemistry Laboratory 1

Ufjisnaed 2

Chemistry Laboratory 2

LARANES 1

Organic Chemistry 1

\ARAUnAE 2

Organic Chemistry 2

LARaRuNAY 1

Inorganic Chemistry 1
LARIBIRANARNTUINANEINanaa3s AR
Physical Chemistry for Non-Chemistry Students
Ufisnsweinana

Physical Chemistry Laboratory
wiAmsnsAidaagu

Fundamental Analytical Chemistry
Ufusn1seiBunat 1

Organic Chemistry Laboratory 1
UfuRn1seiBunad 2

Organic Chemistry Laboratory 2
UfuRn1seadATzd 1

Analytical Chemistry Laboratory 1

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)

1(0-3-0)



21

203315  2.Ad. 315  iaRefuvEs 2 2(2-0-4)
CHEM 315 Inorganic Chemistry 2
203352 a.aM. 352 AnwUanasitluieclfifnised 2(2-0-4)
CHEM 352  Sdafety in the Chemistry Laboratory
2) FunAen Tidasnan 14 waefin
Electives Courses a minimum of 14 Credits
@enannazuararsese Ui TnelidenBeunszuandsnazsiu 400 Titiaandn 10 minefin

Select from the followings and among these must be a minimum of 10 credits in 400 level.

205300 2.AH. 300  FNETANIULAYARHEITHINANENFNERS 2(2-0-4)
CHEM 300 Basic Skills and Ethics in Science
203301  9.A. 301 WRBUNaY 3 3(3-0-6)

CHEM 301 Organic Chemistry 3

203303 a.AN. 303 audnivsalndnianiifundd 3(3-0-6)
CHEM 303 Organic Spectroscopy

203308 9.AN.308  UfURnsAREuEd 3 1(0-3-0)
CHEM 308 Organic Chemistry Laboratory 3

203316 92.AN. 316 WiaRuvas 3 2(2-0-4)
CHEM 316 Inorganic Chemistry 3

203318 2.AN. 318 dfjufinsaiiefunad 1(0-3-0)
CHEM 318 Inorganic Chemistry Laboratory

203332 a.aM. 332 naiAesidanaaesils 1 2(2-0-4)
CHEM 332 Instrumental Analysis 1

203351  a.AN. 351 RUE IR 2(1-3-2)
CHEM 351 Glass Blowing

203405  9.AN. 405 ARHNAAN A TTTHER 2(2-0-4)
CHEM 405 Natural Product Chemistry

203413 a.an. 413 auninsalndinnaadefiumad 2(2-0-4)
CHEM 413 Inorganic Spectroscopy

203414  q.AH. 414 A5Banenluaieiunid 2(2-0-4)
CHEM 414 Physical Methods in Inorganic Chemistry

211315 q.9m. 315 FoadiDaiu 3(3-0-6)

BCT 315 Introductory Biochemistry
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21319 aam. 319 uUfifAnistuaiidacdin
BCT 319 Introductory Biochemistry Laboratory
211412 9. 412 FAINRIN

BCT 412 Bioenergetics
211413 .9, 413 ANSuARIBNUATIA Wl aduaEy
BCT 413 Gene Expression and Gene Technology

o

211444 qam. 444  FuefeesinggRAuiu

BCT 444 Biochemistry of Immunology
211445  q.am. 445 FoafluaenansauazaNTEH

BCT 445 Biochemistry of Flavor and Aroma
211446 2.9, 446 Buadvedlsanaunusaty

BCT 446 Biochemistry of Metabolic Disorders
211448 . 448 wialulaganslulawmen

BCT 448 Carbohydrate Technology
211449 2w 449  wialuladllssin

BCT 449 Protein Technology
2.2.2 FUINISHDUIA BN Tiiaundn 12
Educational Courses a minimum of 12

1) F¥109AU

Required Courses 6

064430 f.an. 430  WANNISULAATERUAVIENPNERS
EDSC 430 Principles and Teaching Methods in Science
064432 pam. 432 powdilevnunndsseuuazna hiladluaaziad
EDSC 432 Technological Pedagogical Content Knowledge in
Chemistry Strand

1(0-3-0)

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)

nuIfae

Credits

nufan
Credits

3(3-0-6)

3(2-3-4)
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2) Ay naan Tusinandn 6 WuHazfia
Elective Courses a minimum of 6 Credits
064415  @.9. 415 A9NIINFIATUNIAINYIAERNS 3(2-3-0)

EDSC 415 Activities to Promote Science Attitude

064416  Aav. 416 Aansanansrnsdendingnmansiisis 3(2-3-4)
EDSC 416 Extra Activities to Enrich Science Strands

064421  fL.av. 421 msamAnenransaenden il 3(2-3-4)
EDSC 421 Environmental Science Teaching in Schools

064422  fL.an. 422 nsReENTAINENFNERS 3(2-3-4)
EDSC 422 Science Communication

064423 f.an. 423 gaﬁﬂiyiynﬁ@\iﬁ'usfm%\ﬁwmmm% 3(2-3-4)

EDSC 423 Local Wisdom Related to Science

064424  @.AN. 424 A199ANNSEEUIANIIANERS 3(2-3-4)
EDSC 424 Astronomical Instruction

064429  f.an. 429 AsfnetdasAngmansAnen 3(3-0-6)

EDSC 429 Independent Study in Science Education

064431 gl.anm. 431  msdansBundingimandialudmsung 3(2-3-4)
NFENFANEI
EDSC 431 Science Instruction for Secondary Level Teachers

064433  fL.av. 433 mssewIngmaniuaemallad s Tuden  3(3-0-6)
EDSC 433 Teaching of Science and Technology Related to
Society

2.3 3% (f1§) Tsinandn 15 idqgfin
Minor (If any) a minimum of 15 Credits
AnAnETiUseasfazidenne v anaidan@euin v a1 iaf EAEeaausndsenie

WA nd 309 v AiTlnaauamsusinAnuNrianefe@es e [Wiaanda 15 wdag

]
=1

An lagAuinreusaianssiUEnun %W:ﬁﬂﬁﬁf%uquwmﬂﬁmw@ﬂﬂmwﬁﬂqmﬁLﬁmﬁuﬁﬂ T
Haandn 15 nusfie

According to the Chiang Mai University regulation on the Minor curriculum for the Chiang Mai
University student, if students choose to have a minor degree in a curriculum at the Chiang Mai
University, they can register those courses not less than 15 credits with the academic advisor’s

approval. Hence, the total credits for the whole curriculum is increased at least 15 credits.



24

(3) NI NRBNLAS Tidiaandn 6 wuaefin
Free Electives a minimum of 6 Credits
FHINNHIBAATINARDANANG AT Taiviaenan 144 wagfin
Total a minimum of 144 Credits

WHIYLAG AINHNHIYVDILRYTAANTEUIWLN
SaNszURET i vuaiusaay 6 van fese R
1. 189 3 fousn  UAASEN A UAZANARTY/ANYTEYN Tinsruaniuasrin
2. 18 3 siaving saunnlEs
1) IRVAINTN (MANFDY) UWEANTN T2ALIBINTEUINATT
100 - 200 uaAEs nazUNATTEAURUg
300 - 400 UAAITN NTEUIHIBTEAUGS
2) L@YFINAY (MANRL) Wan9Tla vinamy Twanaien

3) w@adaving (MAnIMae) uansdle aynsnNaAnsEBIENYIA
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100111 NANGATUAZNNITIANITIEEUS 2(1-2-3) Globalization and Education for
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Management in Modern HARANA
Trends Psychology for Student
203111 1AH 1 3(3-0-6) Development in Digital Era
Chemistry 1 100191 m‘iﬁﬁﬁﬁmimﬁu 1(0-3-0)
203115 UfTRn9iAd 1 1(0-3-0) AOUANE 1
Chemistry Laboratory 1 Teaching Profession
NN HYHLAFATURLFIANFERS 3 Practicum in School 1
Humanities and Social Sciences 203113 1Afl 2 3(3-0-6)
NN INLVFNAATURLAIAAIEAT 3 Chemistry 2
Science and Mathematics 203117 UfjuAnsiad 2 1(0-3-0)
Chemistry Laboratory 2
NFNAY B A AASULATAIANATERAT 3
Humanities and Social Sciences
NN VFNEATURLAIAAERAT 3
Science and Mathematics
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ANANKIN
1. AMBBUIYANHIRENTEUINILT
(1) NNAARYIRNYIN L
1.1) mjw‘immumazmsﬁ'@ms

¥
.@. 101 (001101) AMEIBINGENUFIN 1 3(3-0-6)
ENGL 101 Fundamental English 1
d‘ d‘ L ) 1 [ P=1
Neulafifiawiunow : (&l
nsReaNINEIEINgs WWenTURANRRE @Rz Tl inpznisil we smuuazdon
TuszsudasdinlndumnedanuazdmusssniinarnmansiianisBouinanadin
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) ATHIDINGUNUFIN 2 3(3-0-6)
ENGL 102 Fundamental English 2
= Ao 1 [ =] [~ a
Waulafifiassiiunan : §.9. 101 %38 ATNATNANYEUABINIATYT
MR ENINEAINEINDNSUTFHTWE TAmUs950 Tinwznnails ya sruuaz@enly
STAUT ”u%@ufﬁusfuu%wmaéﬁﬂuLm:f‘fwuﬁﬁﬁmﬁwmﬂwmﬂLﬁ@m‘zﬁﬂuﬁmﬂmﬁ%

Communication in English for everyday interactions. More advanced listening, speaking,

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

N.8. 201 (001201) AsEIRLIANILAsIERLAz NS RN IS ANENS 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
P2l Ao [ 1 5 [~% a
Wanlafifiasninnan : 8.8, 102 38 ANAINLINTEU2BINATEN
MINBENIEIEINNEAMTUNITENBIAATILANNUNAITDYALATABANNT UATNNTIREU
agflisyAnina Twindiannacuanlaan s Ben
English language skills for critical reading from different sources and media and effective

writing on topics of students’ interests.
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N.A91. 100 (050100)  nstEaTEIng 3(3-0-6)
HUGE 100 Usage of the Thai Language
Soulafigaswinunown : 6
Anwuariniineznistanuenlne

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

1.2) mju‘%mmguﬂmﬂm%umﬁeﬂumam%

A.AH. 201 (063201)  nsi3audrtulsIngnIsoiluaIan 3(3-0-6)
EDCI 201 Learning through Social Phenomenon

P e 1 4 =
N'ﬂ%f"llﬂﬁl'ﬂ\‘lﬂ"luﬂ’ﬂu TNN
- v

a = Y ¢ @ a A o A a K
wanmsBenilaaliuanngnisoliiugim nsdsfeatuUsingnisoiifiniuly
o Aan o | ] a v <4 = v @ o oa Aaa
Foanlunvfd inwenadunadecdaniidiauds nawBenacandesduwiodiais §
ADIBITH uazninsuameaiessn Usutdiangafaia nislinlaniauazasng

1
oA

URAMANATUAWEY NTdFnLIAgatunITsagiunITaesUte nsilasiunisninsasiag

Tifannunden waznisanaudesudmguan e

Approach of phenomenon-based learning. Thinking of phenomenon which occur in
multidimensional social. Strong global citizen skills. Preparing to be graduate who be a good
person, moral, and self-study for reserve social in digital era. Opportunity increasing and self-
value adding. Case studies of anti—corruption, prevention of pregnant without readiness, and

reducing heath risk.

n.15. 269 (011269)  UsugynAsHgAawaiNes 3(3-0-6)
PHIL 269 Philosophy of Sufficiency Economy
lﬂl l:l 2 1 ! a
Naulafidassiunan : (5l
Hgad uWdfa warndnniseesddreiAsegianeiies n1sailugdnaind sy
iwsugfianaiies nannisdszyndldusmnyrsygiansites
Definition, concept and principle of philosophy of sufficiency economy. Livelihood according

to philosophy of sufficiency economy. Application of the principle philosophy of sufficiency economy.
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§.972. 110 (013110)  [@AngNUTINUSEI1IN 3(3-0-6)
PSY 110 Psychology and Dadily Life

Woulafidiasminnan . N ; dnsusinfnelfN gy en
FeAneniuEandardniu Jadedudneoiediuyang Ta9efuausiusnnTendyAng
fladasiudeny

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

N.AYI. 106 (050106) ﬁaﬂzummﬂﬁuugwéﬁﬁﬁ]mﬁh 3(3-0-6)
HUGE 106 Humanistic Arts
Soulafidamiunon : Bl

m‘aﬁ'ﬂmﬁiwmé‘]memwmmmmﬁmﬁuuwmﬁ@mmL%ﬂafmmz?j%mmmLL@:éfﬁ'u
nnpdluaninuandentiagiu whmsnawesuywd AR avEeAaU T gunansaas
uyud Anedidsinfianisuanidennidn nalitinuazinauandugaulndnnesnsdd doanly
seanLazafinsafAx

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

sense of social responsibility.

s5.4@. 100 (127100)  A1stilasluddalssan9u 3(3-0-6)
GOV 100 Politics in Everyday Life
Haulofidiasiunan : TH5

o o

waAadesdungafiunN1sles: AnEntnELazANaTAey WARassiungaTusg 9B
WATFEUUNTSIEDY STUBUNTUNATRSTLULLAST S T R R G AP A N PRV IR B T O XY T
Uszaan nzualan1Adny nigafaslusasioanden niafasluEasariunainnanenig
o/ = Aﬂl U 1 = =l tﬂl 1 = A
TNUTTIN ﬂ’ﬁLN@@T%L?@G“E@HN%WQN"I‘&LL@%L‘lﬂﬂT‘l&T@ﬂ n5ufias B asAnyinfian n15uieelu
FARUT2ANTH: NANTENULRENITUSUF

Basic concept about politics: Definitions and significance. Basic concept about state, nation
and political system. Political regimes. Citizenship. People's political participation. Globalization.

Politics in environmental issue. Politics in cultural diversity. Politics in information and technology.

Politics in equality issue. Politics in everyday life: Impacts and adaptation.
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w.fn. 100 (176100)  nguansuazlanasialnsl 3(3-0-6)
LAGE 100 Law and Modern World
dl dlﬂf 1 1 s
Wanlandasninnen : (af
UWHAAANIINGNAHNTY FONTUNNNOUNIEY NYRHIETUUNUINTHAIAN NgRKIETuFIAN
Tenddsna nguungdudonivie s uarngnuig AuANTyNeY UNUINIBINg NN TLAU
Via9liu TvAUNNANLE DY LL@:uwmwmmgmuwTuﬂﬂT@mﬁfﬁ’mi AnwdAganiileynian
= 1 dl o/ o/ 1
ﬂimﬁﬂmmm Lﬂmﬂ‘Uﬂg‘mmf—JLLﬂzT@ﬂﬂwT‘Vm
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.

UE.09. 101 (702101)  A5RUIRTIaLsza1Tw 3(3-0-6)
FINA 101 Finance for Daily Life

Seulafifasunon : il

AL asdurnsnisuaniansfulidinlazdndu nmaadnegiuiuamnanIadu ne
A1TIVFUNINNNNTTRE NITINUNUNIINTEN MM3UBNT8TE 318978 UAZANTIARAW U35
PPIFATHNITEN N1508NEU N1 IR ANTIIUHUNITRUAMNILIWAN1TH2D9ITIR N3
UszfuAnEIREN 1999UNHANE LaznawEsn A ISR IRE AN

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.

4
Us.n4. 103 (703103) msilludusznaunisuazgsiaidadiu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business
4' cs' 2L ] 1 s
Wanlafidiasdiunen : (il
vnummsiiuiszneunistumaimunasygisveslsyme lenalunisuszneugsia
AANELAzLIgIla 1 siiugusznaunis aninuanden Yszian JULLDLAZUNNGSTe

NANAITIANIT NIFIANITAIUNITAAIA N1TNEAR N1TEU Uryd A1E ngvnnegsia §afiesendng

UTEA Wava3es3INaMILEUITNaUNTg
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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.

&N. 103 (851103) Fauarasank1uRe 3(3-0-6)
MC 103 Life and Society Through Media

1
=

JAaulafidiasinunan : Gifl
n193LAT1EALAA9NTBIANNNNEUAT ATIANYETAR TuRFresUSTRyn UsedRrans
Fopn Amnegan nauiles uazirsEgRa Hadde Tiud nwenns angTnavien] milsdeRad fnuans
gomis  wafleny Besduuasmiodanisau

Critical analysis of the meaning and value of life in philosophical, historical, social, cultural,

political, and economic dimensions through media : film, radio, television, newspaper, magazine, as

well as novel, short story, and comic book.

1.3) NANATINIPNAATURL ATIAAIAAS
7.9%. 100 (201100) 3wmﬂ'mm’§g’im'm'li 3(3-0-6)
SC 100 Integrated Science
Seulafifasiunon : il

ATAUINTITVBIRNLIANENS NTLUINITNWINEIFANERS LaNUATINIING WARINSNEINT
53987 A N9 (W THuaznnsensneg gUuuunazunasnasew n1sinlul¥uaznisensng
RIINADNUAZHARY 379NLVDITT BIMNTUAZEN ANEFNERSuazAWIAE FunTANWIAN 119
Aoans ponRomes TamviFgingod LAABNE I ANHAZAIN ANEIFARS LA RIAN

Evolution of Science. Scientific methods. Earth and space. Natural resources, their utilization
and conservation. Forms of energy, energy resources, their utilization and conservation. Environment
and pollution. Human bodies. Food and drugs. Science and technology in transportation,
communication, audiovisual instruments, home appliances and labour-saving machinery. Science
and society. This course is designed for non-science-based students only. Enrollments are not

permitted for science-based students.
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2.27. 100 (202100)  @Anenludinlszanin 3(3-0-6)
BIOL 100 Biology in Everyday Life
dl dl 2 1 1 s
Waulafidiasstunen : (d8
nsfnumand A g ImEaneniiAeadesiudediddn Tnauanizlsingniseli
Tanwutinae h@dmlszaiu nszundenimunzd@msusindnun i W iFBaunsdnenmansunnou
The study of general biological principles concerning living organisms with particular stress

on common phenomena in everyday life. This course is designed for non-science-based students

only.
2.aNW. 100 (204100)  wiAlRladasauIAwaz T3 naNe s 3(2-2-5)
CS 100 Information Technology and Modern Life

Seulafifasiunown : il
ABNALABSTUNS HnINEARUSza1 9w nsUszinanadayauayNIsTANTSINsEWIA
gandusaInausa luTRdmsuiinade i aumesiiauaznisasaiuma
Computer in everyday life, Data processing and information management, Office automation

software for modern life and Internet and webpage construction.

7.A94. 109 (206109)  msmean3ulanilaqiiu 3(3-0-6)
MATH 109 Mathematics in Today’s World
Soulafigaswinunow : Tui

mﬁmmm%ﬁué&ﬁﬁm TuT@ﬂﬂ@fegiTu ATAAERSTURILIAR DN AR ARSTLRNFMNeN
ARAAIEASALNTITEN AAAINASILNITIANIININGINT ARAAIEASAUNTITUINTN ATAAEAS
fulusnouad adlarmansiunisanleelitiymidinuasmsfiauuuiivena

Mathematics related to everything in the world, Mathematics and environments,
Mathematics and ecology, Mathematics and finance, Mathematics and resource management,

Mathematics and competition, Mathematics and archaeology, and Mathematical intuition and rational

thinking.
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9.291. 100 (211100)  fiuf : nsfizdniisduuaznisilasiulsa 3(3-0-6)
BCT 100 Eating Well: Better Living and Disease Prevention

Seulafifasiunon : il

Tnsunnnsuazaos gunn Anenrmans wagAitan amiafiaeasiasniu: Aawdesnts
ULARYTULAZAAINENNT BT IHNAIN 3aNAu 1nApus wuanduly ennsiass QUEHEN!
usva g lsatudennaiatnl: wzide Tspdau wanam wdan emnsliges siaeyn aansun
e gRANTUAuaT ALK

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

Stress, Indigestion, Constipation, Premature Aging, Low Immunity and Allergies.

n1.249. 211 (362211)  WANNITBUINENTNYINIFITHTFURLRIUIARDN 3(3-0-6)
CONS 211 Principles of Conservation
dl dlgf ) 1 s
Waulafifiassinunan : (6l
oy 1ia [ AU W nNTULaTRILIAREN AINNNNIYLATIDLIYALBINSNEINTUAZAS
BHANENINYINT NANATBUINENTNYINT VIILINTA 1N U dndun Aiu N wasosls ws uae
4
i
Problems concerning deterioration of natural resources and environments. Principles and

methods of management and conservation of natural resources.

a.uN. 130 (462130)  entwddmlszaniu 3(3-0-6)
PHPC 130 Medications in Everyday Life
Joulafifissinunan : T
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Introduction to the basic knowledge for medication uses including types of medication,
precautions, adverse drug reactions, toxicity, as well as herbal medicines and food supplement

products, for the safety of self-care medications and health promotion.
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Wel.AN. 111 (571111)  ASAMBNANINEUAENISANFST9NSTA 3(2-2-5)
NGGE 111 Critical Thinking and Creative Thinking
Soulafigaswinunown : 6
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Fundamental principles of thinking, forms of thinking, definitions of critical thinking and
creative thinking. Principles and components of critical thinking and creative thinking. Advantages of
critical thinking and creative thinking. Factors related to critical thinking and creative thinking.
Development and enhancement of critical thinking and creative thinking and use of critical thinking

and creative thinking in daily life.

1.4) mjﬁmmsﬁﬂu:‘%muﬁ@ﬂﬁu
f.a. 131 (057131) N52BNATAINLURZFUNTN 2(2-0-4)
EDPE 131 Exercise and Health
Soulafigaswinunown : 68
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The importance of exercise and health. Approach to exercise. Design of exercise for health.

Exercise for health. Exercise and health status evaluation.

A, 132 (057132)  Famiigatudieinuss 2(2-0-4)
EDPE 132 Happy Life in Camping
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Introduction to camping, philosophy and objectives. Kinds of camping. Camping activities.
Nature study, forest and conservation. Planning of camping management and camping leader.

Camping evaluation and practice on camping activities.

A.A. 133 (057133)  shmuinisilansnindie 2(2-0-4)
EDPE 133 Recreation for Quality of Life

Sonlafifowinunen . Tl
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Introduction to recreation and quality of life. Philosophy and objectives of recreation. Kinds of
recreation and recreation leader. Recreation management for promoting quality of life. Recreation

evaluation and recreation practice.

fi.#iv1. 101 (099101) ﬂ"lSL%EI‘H%BJ”Mﬁ@ﬂ‘S‘SN 1 1(0-3-1)
EDGE 101 Learning Through Activities 1
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Building the volunteer camp project emphasize to integrate the teaching knowledge on
enhancing for the Thai teacher pattern in order to practice a leadership, team work and learning

management for disadvantage educational area.

A.FV. 102 (099102)  N19IFENSKINAANTIH 2 1(0-3-1)
EDGE 102 Learning Through Activities 2

4' 4'9, [l U s
Waulafifiassiwnen : Wi

o a A ) A a @) a £9 o
N199ATINTINTIUAANAIHLTUNALHDIALTUNITLETNAT AN DT U

a

Us N Ve duBes ufiuansaansn mfmLummLL@:mmﬂ‘sﬁiﬂmmm@@ﬁmﬂu@mﬁmﬂm:

A = dld L3
UBNAFVIN LAZNALNBNINS LS a9A



101

Building the good citizenship activities and enhancing a teacher characteristic of Chiang Mai
University’s determination relating to love, kindness and goodness for everyone in order to a good

teacher and desirable citizen.

A.AL. 103 (099103) nst3ansnuiianssy 3 1(0-3-1)
EDGE 103 Learning Through Activities 3
Aowlafidasinunon : sinAnunsdi 4
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The activities participation will develop teachers’ characteristic throughout the curriculum
according to teacher professional standards. The evaluation is determined by S (satisfactory) or U

(unsatisfactory).

(2) NNINTTURINE
2.1 Frunu Frdnag)
2.1.1 FAARLIAY
fl.%. 109 (100109) LL‘]J‘IJ’ﬂEi"Nﬂ’J’mL‘lﬁ%ﬂg?%ﬁ’ﬂﬁt%ﬂ%%!ﬂ?ﬂﬁ 2(1-2-3)
EDPF 109 Model of Teacherness for Modern Classroom
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Teacherness and professional characteristics of teachers in the modern era. Being a good role
model and an active citizen. Codes of ethics of teaching profession and good governance. Being a

role model based on teaching profession standards and expressing teacher spirituality. Case studies
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about laws related to teacher and teaching profession and teacher professional standards. Teaching
descriptions and cultivating students’ individual learning styles and multiple intelligences and
accepting students’ individual differences. Teaching strategies to enhance students’ inspiration and
developing students’ to be life-long learners and creating innovation as professional teachers. Self-
development to be well-rounded, up-to-dates, and corresponds with the changes. Case studies
about teachers as change agents and knowledge management strategies for building professional

learning community.

#.2. 110 (100110) Tanadamisunsanuniaauiiunaiasna e 2(1-2-3)
EDPF 110 Globalization and Education for Smart Citizenship
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Concepts and theories of globalization in global and Thai society. Influences of a globalized
world on modern philosophy of education, learner characteristics, and learning styles of students.
Educational thoughts and types of educational management in the context of globalization.
Education for sustainable development, education for equity, lifelong learning, and education based
on philosophy of sufficiency economy and education for creating immunity in students. Applying
concepts, theories, and principles of philosophy of education to cultivate skillful, flexible, responsive,

and vigilant global citizens in the dynamic and fast-paced modern world.

.9, 111 (100111) wé’ngmsLmzmsé'ﬂmﬂ‘%ﬂuﬁum?mi 2(1-2-3)
EDPF 111 Curriculum and Learning Management in Modern
Trends
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syAUNaAnENEng Usznaudias nangmaniafnunlgude naAnunduingn e18aAnen uay
AANANKN ANDIUATEITHINANITELSaHYLE AoudnEm Feny A nTusssnmAnisidenusi
fine uwAnnsdantadeusidiugEeaduddyuarnisinnisdeuidesn fnezuazdainis
FanradensuiuEeu nadnassuuAn nqul sULLL WAlALAZAENNTTANIAEES LU
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Curriculum approaches and theories. Analysis of factors which influence curriculum development
by monitoring world context changes and social literacy. Analysis of curriculum development process models
leading to curriculum design, curriculum implementation, and curriculum evaluation. Curriculum in each
educational levels i.e. early childhood education, basic education, vocational education, and higher education
curriculum. Brain and natures of human learning. Characteristics of students in modem era and learning
challenge nature. Approaches of child-centered leaming and active leaming management. Skills and styles
of learning management in classroom. Selecting approaches, theories, models, techniques, and methods of
learning management for enhancing students’ learning in verities contexts. Design school curriculum,

learning area curriculum, and course. Writing lesson plans with high teaching professional quality.

f.2. 112 (100112) FAIMBUNBNTINAUIN LN ARTNIA 2(1-2-3)
EDPF 112 Psychology for Student Development in Digital Era
4 ods L .
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Definition and importance of educational psychology for student development. Concepts and
theories of basic psychology, developmental psychology, and counseling and guidance psychology.
Acknowledgement of individuals differences and diversity in societies. Using psychology to inspire,
motivate and encourage students to learn, and develop innovations as well as being lifelong learners.

Application of psychology to organize digital-age classrooms, investigate and analyze learner
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behaviors, and create innovations for individual development.

#.%. 191 (100191) msUfiRnsaauluroudnu 1 1(0-3-0)
EDPF 191 Teaching Profession Practicum in School 1
Jowlaiidasiunan il
maUfimeuluanuinunlasnisfenauazdnnwelinGew a3 §U3m1s uazyaainsiu
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Practicum in school by observation and interviewing students, teachers, administrators, and
educational personnel based on authentic situation. Cooperating with others creatively and
participating in profession development activities. Analysis of authentic situation from studying,
observation, interviewing, and records systematically. Appling all experiences to reflect and connect
approaches, theories, and knowledge about teaching profession and teacher’s job description.
Conducting lesson learned on values and attributes of teacherness, and school practicum. Writing
conclusion, making an individual report, and setting academic seminar for creating professional
learning community in faculty. All activities are under close supervision of the school members and

the course instructors.

#1.%. 228 (100228) mmlﬁfamsfmmsém%’uﬂgqﬂaaﬁ'ﬂ 2(1-2-3)
EDPF 228 Communicative Language for Teachers in
Digital Era
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Communication principles of Thai and English language usage for teaching profession. Thai
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and English language skills usage and practice in communication for teachers both verbal and non-
verbal language including spoken, written, body, and media and digital technology language.

Techniques of effective classroom communication for students in digital era.

f1.. 229 (100229) w‘i’mnssuu,azmﬂTuTaﬁaﬁﬁmﬁ@msL%ﬂui 2(1-2-3)
EDPF 229 gA v
Innovation and Digital Technology for Learning in
Modern Era
o de . .
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Concepts related to digital technology for learning and educational innovation for learners in
modern era. Theories and principles of instructional system. Application of contemporary learning
theories in designing innovation and digital technology for learning. Design of instruction by using

digital technology-integrated learning models. Utilization and evaluation of media, innovation, and

digital technology for learning. Integration of digital technology for creating learning innovation in new

era.
#1.%. 230 (100230) ms"i’ﬁLmzﬂszLﬁuwamsﬁﬂui‘suuﬁmi 2(1-2-3)
EDPF 230 Learning Measurement and Evaluation in Modern

Trends
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Approaches, principles, and methods of learning measurement and evaluation. Approaches,
principles, and methods of assessment in 21st century. Design and development of learning

measurement and evaluation instruments. Practice in learning measurement and evaluation.
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Application of measurement and evaluation results for teaching and student development.

#1.. 231 (100231) msﬂszﬁuQmmwmsﬁﬂumﬁﬂmwu‘]uv?m 2(1-2-3)
EDPF 231 Educational Quality Assurance for Excellence
Sowlfigawinunen 3
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Basic Principles of educational administration. Principles, approaches, and laws related to
educational quality assurance. Design and operation related educational quality assurance including
educational standards statement, educational development plan conducting, operation based on plan,
evaluation and checking educational quality, monitoring of operational output by creating professional
learning community, and self-assessment report conducting. Relation of internal and external
educational assurance for developing school’s quality according to educational standards for

excellence. Problems and tendencies of educational quality assurance.

AL 291 (100291) asufiRnssaulusaiuinea 2 1(0-3-0)
EDPF 291 Teaching Profession Practicum in School 2
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Teaching practicum in school as a teacher assistance including classroom job, teaching under
guidance of course instructors and co-teacher both in classroom and remedial teaching, helping
students’ affair to motivate and reinforce students to be a learning person, doing other jobs with
teachers and administrators creatively, and participating in profession development activities in
school. Appling all experiences to connect approaches, theories, and knowledge about teaching
profession and teacher’s job description. Conducting lesson learned on values and attributes of
teacherness, knowledge and pedagogy, and school practicum through observation and records.
Writing reflective conclusion, making an individual report, and setting academic seminar for creating
professional learning community in faculty. All activities are under close supervision of the school

members and the course instructors.

#.%. 315 (100315) WHIMUETIHANEINUNTIFIANITANEIUNG W 2(1-2-3)
YHAY

EDPF 315 Multicultural Education and Community-based
Education
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Definitions, history, and significances of multiculturalism and multicultural education. Concepts
and theories of multicultural  education.  Cultural  diversity in  Thailand.  Educational
managements/models for multicultural society in Thailand. Multicultural knowledge management.
Community participation in education. Community-based education for accessing to community and

living together in a culturally diverse society. Working together with parents to support students

acquire desirable characteristics and address related issues. Building network with parents and
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community for enhancing quality learning of students. Guidelines for promoting and conserving

cultures and local wisdom.

a

#1.%. 316 (100316) ﬂ’]‘iﬁ'ﬂ‘i&l’]ﬁlﬂ‘iﬁlLﬁ'ﬂdﬂﬂ%ﬂﬁﬂﬁﬂﬁwﬁztiﬂuﬁﬁ 2(1-2-3)
ANNFHBINTITINTI WA LAY
EDPF 316 Special Education for Enhancing Potentials of
Students with Special Needs
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Concepts and process in special education. Relevant laws and policies. Classifications and
characteristics of learners with disabilities, gifted, and underprivileged. Screening and diagnosis.
Organizing an appropriate individualized education plan, accommodations, modifications, and assistive
technology. Collaboration and teamwork among teachers, parents, and paraprofessionals. Relevant

organizations.

fl.%. 317 (100317) MAAMINYLNITHBRULUTANA 3(2-3-5)
EDPF 317 Microteaching Skills Practice
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Studying, training, and developing of essential teaching skills for teacher. Planning teaching
and conducting lesson plans by integrating knowledge, major content, curriculum content, pedagogy,
digital technology, and learning measurement and evaluation. Practice of Thai and English language

usage skills for effective communication in classroom. Practicing micro teaching in simulated situations.
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EDPF 391 Teaching Profession Practicum in School 3
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Teaching practicum in school including curriculum development in course level, planning and
managing learning activities, classroom management, producing media or innovation to promote
learning, applying digital technology in learning management, organizing environment and
atmosphere to enhance learning with happiness and good health, measuring and evaluating learning
for developing learning quality in each student systematically, creating motivation and reinforcement
for students to be a learing person, cooperating with parents in developing and problem-solving for
enhancing student to have desirable characteristics, doing other jobs with teachers and administrators
creatively, and participating in profession development activities in school and community. Appling all
experiences to connect approaches, theories, and knowledge about teaching profession and teacher’s
job description. Conducting lesson learned on values and attributes of teacherness, knowledge and
pedagogy, parents and community engagement, and school practicum through observation and
records. Writing reflective conclusion, making an individual report, and setting academic seminar for
creating professional learning community in faculty. All activities are under close supervision of the

school members and the course instructors.
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#1.%. 404 (100404) m‘s’ié’mﬁfaﬁmmqﬁumwéﬁﬂu 2(1-2-3)
EDPF 404 Research for Learners’ Quality Development
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Concept, theories, principles, and methodologies of research for learners’ quality
development. New trends and directions of research for learners’ quality development. Identify the
problems of learners’ quality to formulate research problem. Research design and operation the
research for learners’ quality development. Presentation the result of research for learners’ quality
development. Application the result of research for learners’ quality development to solve problems

and improve learners.

#.2. 491 (100491) msﬂg‘jﬁ’ﬁmsﬂ@u"fuﬂmuﬁﬂm 4 6(0-18-0)
EDPF 491 Teaching Profession Practicum in School 4
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Practicum in school as a teacher including curriculum development, learning and classroom
management to promote students to have cognitive intelligences and become innovative person,
producing media or innovation to promote learning, applying digital technology to benefit students’
learning, organizing environment and atmosphere to enhance learning with happiness and good
health, measuring and evaluating learning, helping and developing each student, conducting student
quality development report systematically, doing classroom action research for developing learning
quality, creating parents and community connection for developing and problem-solving to enhance
student to have desirable characteristics and learning with quality based on community by
understanding and cultural diversity respect, supporting and conserving cultures and local wisdom,
doing other jobs with teachers and administrators creatively, and participating in profession
development activities in school and community. Appling all experiences to connect approaches,
theories, and knowledge about teaching profession and teacher’s job description. Conducting lesson
learned on values and attributes of teacherness, knowledge and pedagogy, parents and community
engagement, and school practicum. Writing conclusion, making an individual report, and setting
academic seminar for creating professional learning community. All activities are under close

supervision of the school members and supervisor.

2.1.2 AYINRABN

#1.%. 214 (100214) M3IANTITIFENIHIRNsUUR 2(1-2-3)
EDPF 214 Active Learning Management
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Concepts, theories, models and levels of thinking. Meanings, models and hierarchy of

practices. Integration of theoretical thinking and practice to classroom learning management. Learning
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standards and indicators of the basic education core curriculum. Characteristics of active learning
management for developing learner’s problem solving skills and higher order thinking skills.
Techniques of learning management design. Instruction media and learning resources. Measurement
and assessment techniques of active learning management. Characteristics and roles of teachers in

active learning management. Characteristics and roles of learners in active learning management.

#.%. 216 (100216) NSI3UUNITADMADADUNRBIATHLAN G 2(1-2-3)
EDPF 216 FENINYAARN
Differentiated Instruction
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Approaches, theories and principles of personal differentiation. Techniques of categorizing
students. Instructional strategies for students in each group that separate by learning styles, multiple

intelligence, and ability. Case studies of schools which succeed in differentiated instruction.

.. 217 (100217) msamwmﬁ'@miﬁiﬂu% 2(1-2-3)
EDPF 217 Information for Learning
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Definition and significance of information. Inquiry, collecting, and analyzing information from
various resources. Using formal styles of citations and references. Writing official letters. Promoting

information searching process for learners in learning society. Using information technology and

library for education.
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EDPF 220 Creative Art Integration in Education
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Integration of art knowledge with other areas in basic education. Definition, importance and
procedure of visual arts knowledge integration in instruction to encourage thinking processes through

art perceiving and making activities.

fl.%. 222 (100222) T@mﬁﬂumﬁ@msf"sﬂu:ﬁmﬂﬂ%’m 2(2-0-4)
EDPF 222 Global Education for Lifelong Learning
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Philosophy of lifelong education and postmodern global society. Holistic education
methodology for enhancing active citizenship. Transfer of knowledge of indigenous wisdom to
develop lifelong learning network. Theories of education for the development of social and
environmental consciousness. Global education management to promote equality in diverse culture
society. Creative classroom management using digital technology for cross—cultural learning.

Alternative education projects for sustainable environmental management in global issues. Lifelong

learning activity management to improve the quality of life for global citizens.
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A% 232 (100232)  AWAIRRINTUITNTNAS 2(2-0-4)
EDPF 232 Laws for Teaching Profession
Seulafifawiunon 3
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Constitutional law of the Kingdom of Thailand related to education. National educational act,
acts, rules, regulations, notifications and orders related to teachers and educational personnel. Ways

of accreditation of teacher and educational personnel. Case studies of application of educational

laws.
f.2. 233 (100233) AL ANANYLNa TR LATEgia AAnuazRIuInEanN 2(1-2-3)
EDPF 233 STEM Education for Life, Economy, Society and

Environment
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Rwandan nMaRmuIInasfNAnen
Concepts and integration of Science, Technology, Engineering and Mathematics (STEM).
Significance of STEM on personnel’s life, economics, society and environment. Key characteristics of

STEM education. STEM Education learning activities that relevance to life, economics, society and

environment. Development of STEM educators.
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f1.a7. 204 (064204) @%ﬂﬁssuéﬁ"mﬁwmmfofm%mxmﬂTuTaﬁﬁﬂw%’uﬂg 1(1-0-2)
EDSC 204 Ethics of Science and Technology for Teacher
‘ﬂl /-SI 2L ) 1 [P-1
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Linkages among ethicists, scientists, policy-makers and civil society on ethical issues in

science and technology related to content of Basic Education Curriculum.

ALan. 231 (064231) WlwvimiiafilunangmsntsAnunziNugnss 1 3(3-0-6)
EDSC 231 Chemistry Concepts in Basic Education Curriculum 1
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Chemistry concepts in science subject areas based on The Basic Education Core
Curriculum, for Mattayomsuksa 4 in topic of atomic structure, periodic table and element property,
chemical bond and substance property, writing and balancing chemical equations, stoichiometry in
chemical reactions, calculation of solutions and gas reactions, limitary agent and percent vyield of
products, principles of chemistry laboratory, measuring reagents, units and conversions and
calculation of reagents and solution concentration. Strand physical science in topic of elements and

compounds, atomic model, periodic table, chemical bond, solutions and radioactive elements.
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A.aN. 232 (064232) u‘[uﬁﬂﬁl,ﬂﬁsfuwé’ﬂgmmﬁﬁ’ﬂﬂqﬁguﬁugﬁu 2 3(3-0-6)
EDSC 232 Chemistry Concepts in Basic Education Curriculum 2
Seulafigasiunown : f.an. 231 (064231)
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Chemistry concepts in science subject areas based on the basic education core curriculum,
for mattayomsuksa 5 in topic of gas property, applications of gas property in daily life and industry,
rate of chemical reaction, chemical equilibrium, acid -base properties and acid-base reactions,
electrochemistry and in strand physical science in topic of acid —base, chemical reaction, rate of

chemical reaction, rate of chemical reaction, and redox reaction.

A.aN. 331 (064331) nlwielafilunangmsnisAnu auiNugs 3 3(3-0-6)
EDSC 331 Chemistry Concepts in Basic Education Curriculum 3
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Chemistry concepts in science subject areas based on the basic education core
curriculum, for Mattayomsuksa 6 in topic of organic compound, polymer, integration of chemical
knowledge and skills for explaining phenomena in everyday life, chemical problem solving,

presentation of the design and chemical problem soliving. Strand physical science in topic of

hydrocarbon, polymer, solubility, plastic and applications of polymer in daily life.
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A3, 490 (064490)  gunsel sadl uaznrmaaasiuiasfifinisad 3(3-0-6)
EDSC 490 Equipment, Chemicals and Experiment in Chemistry Laboratory
Foulafidiassiiunan : f.an. 251 (064231)
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Basic introduction to chemistry instruction and chemistry laboratory management for
chemistry teachers. Chemistry experiments and equipment used in the chemistry laboratory.
Keeping and maintaining the equipment. Repairing chemistry equipment. Accident and accident

prevention in the chemistry laboratory. Designing and development of the chemistry laboratory.

Making the replacement chemistry equipment for teaching and learning chemistry.

9.A%. 111 (203111) AR 1 3(3-0-6)
CHEM 111 Chemistry 1
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Introduction and chemical stoichiometry, atomic structures, chemical bonding in various
compounds, gases liquid and solid chemical thermodynamics, electrochemistry, solutions, acid-

bases and ionic equilibrium, chemical kinetics.

2.AH. 113 (203113)  1AH 2 3(3-0-6)
CHEM 113 Chemistry 2
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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.A%. 115 (203115)  UfuAn15iAN 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1
Seulafifosinunew : amzidaundan 2.ax. 111 (203111)
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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.A4. 117 (203117) UfuRn1siAN 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2
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Qualitative analysis of some cations of group I, Il, Il and IV, qualitative analysis of cations

and anions in unknown salts, oxidation states of vanadium, coordination compounds, effects of
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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.

9.A4. 201 (203201)  LAREWN3L 1 3(3-0-6)
CHEM 201 Organic Chemistry 1
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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.

9.AN. 202 (203202)  LANEWNSE 2 3(3-0-6)
CHEM 202 Organic Chemistry 2
Seulafidamiunan : 2.a8. 201 (203201)
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Reactions of carbonyl compounds, reactions of conjugated compounds, aromatic compounds,

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

2.A4. 211 (203211)  Ladadunas 1 2(2-0-4)
CHEM 211 Inorganic Chemistry 1
Jewlafifissinunan : 2.au. 113 (203113)
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Atomic structure, general properties of elements, molecular symmetry and point group,

molecular structure and bonding models in covalent molecules.

7.AN. 226 (203226)  LAFNIBSARNAFIASURNANLIRBNAI2NIENAR 3(3-0-6)
CHEM 226 Physical Chemistry for Non-Chemistry Students
Soulafigasitunow : 2.a8. 104 (203104)
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Chemical thermodynamics, phase equilibria, chemical kinetics, physical properties of

macromolecular — solution,  electrolytic  conductivity, acid-base and ionic equilibria  and

electrochemistry.
9.AN. 229 (203229) UJURNISIARNENGR 1(0-3-0)
CHEM 229 Physical Chemistry Laboratory
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Basic techniques in  physical chemistry: molecular mass determination  (viscosity
measurement, freezing point depression measurement), rate constant and overall order of reaction,
transference number determination of ions (moving boundary method), conductance measurement,
study of solid-liquid and liquid-liquid phase diagrams, pH and potentiometric titration, equilibrium
constant determination by distribution method, equilibrium constant determination in keto-enol

tautomerism, heat of combustion determination (Bomb calorimeter).
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2.3, 231 (203231) 1AfBlAseAEBed 3(3-0-6)
CHEM 231 Fundamental Analytical Chemistry
Soulafifiawunon : 2.a8. 113 (203113)
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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. 241 (203241)  UfisntsiaR@unas 1 1(0-3-0)
CHEM 241 Organic Chemistry Laboratory 1

Soulafidamunon : awzidaunsan 2.a8. 201 (203201)

MamgAFinuATgAVRENWAT NaRnWANTAN n1aarin n1anaw TasunlnasiAaung
Tasunlnnanfnadnd smedlownid nssvyenanyalvasansusznauduwnad 1 (lalasansuan
WBANBERA uaTiadu) N1ssryendanyizesanslsrnauBuad 2 (a19UsTnauaniueila) uay
ﬂgjﬁ%mmﬂmuﬁﬂmLmﬂﬂ@amﬁ'

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.

9.AN. 242 (203242)  UfiRnsiAREUNaS 2 1(0-3-0)
CHEM 242 Organic Chemistry Laboratory 2
Seulafifiawiunon : 2.a8. 241 (203241)
uazAInsIdgunEan 2.aN.202 (203202)
ATUENNARAMTI55I0EH UA3e1eenBinduresuaanegad Uiseadaniuees
a15Usznaumdueila U§isenn1sifineesa1sdsznauaidueila N19ALLHNLLLEAADA N9
Frssiansayinirasnsnafuandan UAssinisunniisesaisdsznauuelsundin U5A5e0

ypeanslsznaviinea (nnlednas U§Asensad-sames uazanstaluana
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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.AN. 286 (203286)  UfUANTSLARTLATIEIA 1 1(0-3-0)
CHEM 286 Analytical Chemistry Laboratory 1
Seulafifiasiunon : 2.a8. 117 (203117) wazaziian
WEBHNAU 2.AH. 231 (203231)

pTislunnsTarnaansuazUEHnS ﬂ’lﬂﬁl%?.l&lLLZ\]$ﬂ"l‘§ﬁ’124’l(§l‘§§'7uﬂ’l‘§ﬂ$@"lilﬂiﬂ—
Wa A1avdsanaansuamanaz luadunuleniuey  n1anUiunaunanlagnismnamnsiag
T B aUa5uaInIiLs m‘sm’%auLLmﬂﬁ‘aﬁwﬂmgﬁuﬂq‘aﬂ:mﬁfﬂ%ﬁu NITUIUTNIUNGA
weanasdnhudadnning nismaunszdnsreningasdnslaanismsnsaedadie  nnamn
VBunmnan (i lneitlhagsauasiznnems mBunonusdwiddlnantsbunastusanans W ldsin
maBanadengdluguuenluflonasma  namUiinadanzdlagnisminznew nmn
Ysunadlepenraslanzuvrilalagdsnisada nsuennsnesflulaelasuilnnsfinszans nns
wenndssosilaslasinnsiuinuns nsuenlesanlanzunsuuanuaeulaaswaulnelas
NN AuuumA AN

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.
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q.A3. 315 (203315) taNadunad 2 2(2-0-4)
CHEM 315 Inorganic Chemistry 2
Jeulaiidiassiiunan : 2.au. 211 (205211)
iiaazauds nsauaziug apnBndluazinndu uasguiieyiuansBediou

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

complexes.
2.A%. 352 (203352)  adwUasaselutinsfifinnsiad 2(2-0-4)
CHEM 352 Safety in the Chemistry Laboratory

Saulpfifaseinunan : 2.a48. 111 (203111) uag 2.aN. 115 (203115);
2 [~ a
NITATHATTHLAHRYBUABINTAIA
WRIBNARINNENIUAT N1TRLANLATNITENNeNaNsANNUdeYaAINUAnTiuYBIaNT
@ 2 o o o W a va =1 o p=} 1 o o
(1IBNDFALDE) NHANHUIDANYFIUNDIUUANITLAN N1TTANITRIIANDEWUADANE NN
vV G o A & o 1 o 2 A . A %
Widunauarnisinasansnifidusunsvegslaensie ﬂ”l‘jifi@ﬂLﬂilﬂﬂ')’mLﬁ'ﬂ\i@u"’T Tuvies
Uit uazniseeuldinnifusenifime ufes fifinisind
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) ¥ aan
2.aH. 300 (203300) ﬁ'ﬂmﬁugmum@%ﬂﬁssumﬁwmmam% 2(2-0-4)
CHEM 300 Basic Skills and Ethics in Science

Sowlafidassiunaw : 2.a8. 113 (203113)

ATTUINNITUATATNITNIANYIATENS UAINTIN WARIAUATILAZNITARATILNI AN
NANYIATNAT DIAUTLNDULDIUNAINNNNANY1ANTRFEHAFIT N1TETUUNAITINNG
AU ERSBIANINY 1ASBITBUATAE NS T HULATNAUDN AN AN IAITAS T3LAERS
NG THUAZNTR BN AN AN TS

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.
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2.A4. 301 (203301)  \ARBWN3E 3 3(3-0-6)
CHEM 301 Organic Chemistry 3
Soulafifiasiiunow : 2.a5. 202 (203202) was 2.AN. 242 (203242)
19998 2.AN. 204 (203204) WAL 2.AH. 208 (203208)
aweslowndl infismelslondn danarilaasmuninsalnd sunsnsaauninsalnd
fawrRgsunnudia lsuundannsalnd wazunamuningalad
Stereochemistry, heterocyclic chemistry, ultraviolet spectroscopy, infrared spectroscopy,
nuclear magnetic resonance spectroscopy and mass spectrometry.
q9.A%. 303 (203303)  MUnnsAIntnAfiBun3e 3(3-0-6)
CHEM 303 Organic Spectroscopy
Seulafifiawiunown : 2.ax. 202 (203202)
wnamdnnawe?d uninfvaduaninaalng sansilalown-RdasunTnsalnd
Aunsnseanngalnd fueResunnminslsudadnlnaslnd (Sudues) wazn1sinasi
Trseasmaiailuasansdwiadingendumaianuaiunlnaaln : 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.

9.AN. 308 (203308)  UfUAn1sARENVEE 3 1(0-3-0)
CHEM 308 Organic Chemistry Laboratory 3
Foulafifissniunan : 2.a8. 242 (203242) uazamezifioundandy
2.AH. 303 (203303)
nswwsgnansiEwmelsleadn UfA3enauesn nsnsaadnlfizendnneslaelas
Ml ARaune U§ABe ey nsusnansaiafmesuanindaniningsn U§fsensad -
da1nns nsanBasialniiniees Auilalaw nsaruaunseaiuazgommadn nsaaATz
naneiuseu uazniaduamsiluledioa
Preparation of a heterocyclic compound, Grignard reaction, determination of the Ritter

reaction by thin layer chromatography, photochemistry, isolation of piperine from black pepper,
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Diels—Alder reaction, pinacol pinacolone rearrangement, kinetic vs thermodynamic control, multistep

synthesis and synthesis of biodiesel.

9.AN. 316 (203316) tARDHAUNSS 3 2(2-0-4)
CHEM 316 Inorganic Chemistry 3
Seulafifiowiunew : 2.au. 315 (203315)

uminfgatuasdetoulanzunsudiuuazaneilond nsmunanguiiusstusns
Bedan Bidnnsafndmnadueasanadeteon andRunmaneesasBedou whasnimniego
wnarmaniuesansisdanlanzunsndiu nalnujfseeesans Bedenlansunsuddu uazumin
Aenduiedessunbusiasn

Introduction to transition metal complexes and stereochemistry, reviews of bonding theories
in complexes, electronic spectra of complexes, magnetic properties of complexes, thermodynamic

stability of transition metal complexes, reaction mechanisms of transition metal complexes and

introduction to organometallic chemistry.

2.AY. 318 (203318)  UfjiRn1siANalunat 1(0-3-0)
CHEM 318 Inorganic Chemistry Laboratory
Seulafigawinunen : awmzdaundanty 2.an. 316 (203316)

mawBsnaznagasdniaianeslanzlelalnd nsvinlfisfiosvesaauzesnBindi
mawBsnuarnssryenanyailelrnesnaismadineaslausa¥i(ll Snsnaninuseesamng
unnAifidaanasirassnsdsdoulans snaunaudii wndBouingn nistiaislaznausiiunm
31 warn1simTnsiansUasnauafiunas

Preparation and determination of the empirical formula of metal 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.
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2.A%. 332 (203332)  msRaTizRiniaaasiie 1 2(2-0-4)
CHEM 332 Instrumental Analysis 1
Saulafifaskunou : 2.au. 231 (203231) AT 2.AN. 286 (203286)
AMIMIBINANNIITalATHN IR uialasuninns i Tm‘smTwmﬁﬂ‘ﬂmTM@ﬁﬂqm
R Tﬂ‘m'ﬁvm‘i'ﬁ\l“ﬂmmmﬂmmu:g@ wWARAaT3BAN T W3 a uasAtunaaUnlngiuss
Overview of chromatographic principles, gas chromatography, supercritical fluid
chromatography, high performance liquid chromatography, capillary electrophoresis and mass

spectrometric method.

7.AN. 351 (203351) nrsidudia 2(1-3-2)
CHEM 351 Glass Blowing
Seulafifiowrunow : 2.a5. 104 (203104) waa 2.a. 111 (203111)
3@ 2.AH. 151 (203151) 3@ 2.AH. 162 (203162)
ATINNNILYBINGY NANNITNI5HAALAT N1TaaNuia taseadeaduta walulagufa
psdidosduanennaiiufia nnsdnufia nsdiauta naihfumaeenasasLLURANAN n19¥i
WYINAY NIINBLAR ﬂﬂ‘i@i@LLﬁfl‘ﬁﬁLé’iuﬁhu@uﬁﬂﬂwwhﬁ’u mwifﬂLLﬁqﬁﬁLﬁumuquﬂﬂmwmﬁu
Aafaufiaa NN naufaliiunssnznas
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.AN. 405 (203405)  LARNAAAMIIETINER 2(2-0-4)
CHEM 405 Natural Product Chemistry
Jaulafidiasinian : 2.ax. 202 (203202)
ANIINVBINARAADTTTTHENR INUUBRTHYREA: Wdiztasuaznalnnisadai

rad

Tuanalng Atnuadmea: nanluiuaznedA s 38neBawa: nanaziluuelsusfinuasifia

T ad

Twanwuass Advnamanlamsuazdtnianiiassvideaanaane: wasAueasdiasanasass Lay

LERATRDYR
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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. 413 (203413) Munlnsalntlnsiafiaiunid 2(2-0-4)
CHEM 413 Inorganic Spectroscopy
RSaulafifasiannan : 2.au. 211 (203211)
ANNIRTULATNEYYINTL annsalntoesnisan Auededunnuinelsusdanngs
1T Bidnegeunnsuanming lwuudaUnlnaalnd uwazneauasaningalnd
Symmetry and point group, vibrational spectroscopy, nuclear magnetic resonance

spectroscopy, electron paramagnetic resonance spectroscopy, and Moéssbauer spectroscopy.

7.AH. 414 (203414) B Tenmanniuafiafiunsd 2(2-0-4)
CHEM 414 Physical Methods in Inorganic Chemistry
Ronlafifiaswinunown : 2.au. 315 (203315) Wia 2.ax. 316 (203316)
naRgaUNesSIdiend @gﬂﬂ‘i‘iﬂumﬂ@%ﬁLzﬁﬂmﬂmmudmﬁim ﬁgﬂwﬁ‘iﬂuﬂmm‘j‘
BANATEULLLARING A L‘Vlﬂﬁﬂ‘f/‘iLﬁlﬂqﬁﬂdﬁ/nﬂﬂ‘iﬂ‘i:gﬂm‘T%LLm%uTmmﬂu
X-ray diffraction, transmission electron microscopy, scanning electron microscopy,

techniques relevant to the application of synchrotron light.

a.29. 315 (211315)  Faiadiiiaedin 3(3-0-6)
BCT 315 Introductory Biochemistry
Seulafifawiunon : 2.a8. 202 (203202)
#58 2.AN. 204 (203204) 138 7.AN. 206 (203206)
umingguafiaesddiian | waduaresdsznoutnisad ndnniarneIneguas
adlulainse afm naresfluuazlusiiu eulsduazlaeulnd nsrdandan nisduiudidnasey
URYEINANTU Uazdaitszend
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.
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2.2, 319 (211319) ﬂf}ﬂ’ﬁﬂqi%mﬁtﬁmﬁu 1(0-3-0)
BIOC 319 Introductory Biochemistry Laboratory
Seulafifamiunen : awzdowdaunsan 2.2m. 315 (211315)
AslulEnsn Fanasnu afe TUssiu el uarnsnilonddn

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

2.9, 412 (211412) AINAIM 3(3-0-6)
BCT 412 Bioenergetics
Seulafifiamiunon : 2.au8. 222 (203222) %38 2.AN. 226
(203226); WwaL 3.94%. 312 (211312) )
3.294%. 315 (211315)
WA AMBIRDMNARNERS (W3TULEIN N 1TAY8IENTUTENIUNANTHES NTUIUNNTENe
TEUNFITH UATN1TFEIETR UATTINANTHYIBINTLUIUNNTNINTININLBE 1

Thermodynamic aspects in biological systems, types of high energy compounds, energy

transfer process and ATP generation, bioenergetics of some biological processes.

2.9, 413 (211413) MsuAAsaEnUAzIA IRl aE2aEy 3(3-0-6)
BCT 413 Gene Expression and Gene Technology
Saulafidasimunon : 2.am. 312 (211312) uaz 2.291. 318 (211318);
%38 2.29. 315 (211315) WAT 2.29. 319
(211319)
nunaulaseadraniaafieesnaafiandan laseaseuarn1samsaadarastuuasy
TasTulan n1suansesnaasiin nsaruanaInIsuamspantodn Mduwewanlaslulan aon
AaUnfizpsnisuansnansosdu nsdnduln: nsdnsedulusssn® Wugiranssn dranss
TuUsfu uazdaaderans
Review of the chemical structures of nucleic acids, structure and organization of genes and
chromosomes, gene expression, regulation of gene expression, non-chromosomal DNA, abnormality

of gene expression, gene rearrangements: natural recombination, genetic engineering, protein

engineering and bioethics.
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[

2.UN. 444 (211444) Bafeasing1gR AN 3(3-0-6)
BCT 444 Biochemistry of Immunology
Soulafidasinunaw : 2.2m. 312 (211312) waz 2.291. 318 (211318);
¥isa 1.2949. 315 (211315) wag 3.949. 319
(211319)
uniin Anlnledd waddudnia wazmaluladvessad laseadtouaznisiinees
LAURALBAATNTTINEIR LAURALTUTTTHEIRAUALAILATIZ FUATN 38198 NINTTUAURALDALAY
waHALIY AENNEWILAZN R luAN malanisBnybuall nnstissiuauiiauuuusingeg 7

wulnileynmnsdand uazusmnsiiaqiutuniatimetaduyhuefieudifynimisgauad
Introduction, lymphocytes, stem cells and cell technology, antibody structure and natural
formation, natural and synthetic antigens, antibody-antigen interaction, complement and
hypersensitivity, immunochemical techniques, analysis of different types of antigens presented in
biochemical problems and recent approaches in using immunochemical techniques to solve

biochemical problems.

9.9, 445 (211445)  FaafluaInAusaLara1sHeN 3(3-0-6)
BCT 445 Biochemistry of Flavor and Aroma
Saulafidasitunion : 2.2m. 311 (211311) uas 2.291. 317 (211317);
38 2.29. 315 (211315) WAL 2.29. 319 (211319)
B 1ATlIBINANTTUATANTNENIINE N1TBLATIZANANTRUATANINENTZIEY N19AA
NANIAUATEITRDNIINEY NITHRANANITUALANTNDNILIG F13 IHNANIA B TNITUALLAZDIAN
LL@zﬁq%@ﬂ@@gﬁ’uLﬁmﬁ’um‘zsfﬁﬂé%mmm:mimm
Biochemistry, chemistry of flavor and aroma, analysis of flavor and aroma, formation of
flavor and aroma, production of flavor and aroma, food and beverage flavorings and current topics

on flavor and aroma.
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2.2UN. 446 (211446) FaafiaaslsAnianuruaidy 3(3-0-6)
BCT 446 Biochemistry of Metabolic Disorders

Seulafifiawiunon : 2.29. 312 (211312) uas 2.29. 318 (211318);

38 2.29. 315 (211315) WAL 2.29. 319 (211319)

WWAAATa (289 AHAALUNANIHUNUAREN AIINAAUNANIIHN UNUDATH DY

Aslulamse AuRAUNRNWIUeAENIa9nTaasd luualUsfiu AnRaUnRnIamunUe AT

2093 N U 5AU ANRAUNEN QMWL ATHI8eE TaTun3Y uarnTdlfinen: ANRAUNANIIN

WLBRTHANLL DY
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.

9.2, 448 (211448)  wialulagiaslulaase 3(3-0-6)
BCT 448 (211448) Carbohydrate Technology

Seulafifawiunon : 2.29. 311 (211311) uaz 2.2w. 317 (211317);

%38 2.299. 315 (211315) uaz 2.241. 319 (211319)

Lﬂflﬁ”lfﬂ"ﬂﬂﬂﬂ']‘ﬁi_l\fﬁm‘i@] L‘V]ﬂﬁﬂﬂ’?‘iaLﬂ‘i’]%ﬁﬂ’]ﬂﬂfﬂm‘i@ Tﬂ‘i\‘iﬂ%’NLLﬂiNNﬁ@]"ﬂ@ﬁ
aslulansmitfiaansd A iudennded maluladniandn maszynd uazaniwnnsoiiiaqri
wazua liinueuanfeatumalulagzesanslulanen

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.

9.9, 449 (211449)  wiAluladlushin 3(3-0-6)
BCT 449 Protein Technology
Seulafifiasiunan : 2.9m. 311 (211311) uaz 2.291. 317 (211317);
38 2.29. 315 (211315) WAL 2.29. 319 (211319)
nBendamyne nssiunndsznn wasdetramdsiisdy nsdamsizing e
FaeAtiafiuardtionlned nnssuunUsznnlusiiu nssnanslaseadtsaeslysfiudenanianes

msfnelaseaitsweslusiin nsimssdlusiviadegnninuasdunn nsinenllssiudaeg
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waslusfilefing Armnssnlusfinuaznadifinu walulagniandnlusfin ansadauazuen
g3 lWafundsnnandntuazdugasmnasn Tusiuilinieniaumd Tulomaees uaznis
m3naduArauaniuaf lUsiuBanidlrduargnainnssy wazunalinvesmaluladlyssinlu
DUIAR

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, biosensor and antibody

assay, proteins with commercial and industrial values and future trends for protein technology.

2.2.2) 3ANISHIUIANAN

1) 3¥109AU
f1.9%. 430 (064430) WANNISUALITADUINLFATARS 3(3-0-6)
EDSC 430 Principles and Teaching Methods in Science

Rowlafifiassinunan : @29 111 (100111) 3@ A.9. 205 (100205)

iaa f.%. 211 (100211)

[
g a

USAY AL FITHEIRUDIAVIEFINAS m‘aﬁﬁ"mﬁwmmﬂm FFANEINITEENIANYTUNg
BEULATNITFBUINEIFNERT NANNTT FDNNTEDU UATWARANIRBUINNFNERT ANGATNITANED
TR I NETEN1aE B ANETMAaRS n19TANAAINENTNII AN TSR uNa fiBNTS
WAWINTTEEMS N3NNI IBHIAZNNSINUHKNSTALALL SR NA i aBandasiUANg A
MR BN

Philosophy and nature of science. Scientific literacy. Psychology of learning and teaching science.
Principles, teaching methods and strategies in science instruction. The basic education core curriculum in

science subject. Authentic and formative assessment, and evaluation for learning development. Lesson

planning and evaluation planning according to basic education core curriculum in science subject.
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f.aN. 432 (064432) mwlﬁﬁamwmn%%mmLLaszﬂ‘[uTaﬁ?umizmﬁ 3(2-3-4)
EDSC 432 Technological Pedagogical Content Knowledge in

Chemistry Strand
Saulafidiasiiunan : f.an. 430 (064430) waz f.9N. 431 (064431);

WIDATHAITHN Lﬁ%"if’ﬂﬂ‘ll’ﬂ\‘iﬂ"l AN

AN9EANTRLNIUNUNANY NANANITENITELUFINYIAERT ATHNANGATUNUNANAITANEITU

12
=

fiugm arssAveneansmanbsindiewnl nannnsuaridaeunliminandl sesiueisanfnen
= dl v dy ad = dl =% v = o/ a
N 4-6 F"I’]’mfujLH@MWNuQﬂQﬁNﬂuLLZ\I%mV"IT‘LATZ\]EILWﬂﬂﬂﬂLLUUﬂW‘jL‘jﬂu;jLﬂN ATFIARATHNATNIIILRL
AFUsTRUAeRRNINTEEUE AT WNWN39ANNSEENS uavnsUdRnsaaual

Core content in science subject areas based on the basic education core curriculum in strand
physical science in topic of chemistry. Principles and teaching methods for chemistry concepts in
mattayomsuksa 4-6. Technological Pedagogical Content Knowledge (TPCK) for chemistry learning design.

Authentic and formative assessment for learning chemistry. Chemistry lesson plan and teaching practice.

2) 3¥na8|N
f1.99. 415 (064415) AANITHANNINIATINYIFTANS 3(2-3-0)
EDSC 415 Activities to Promote Science Attitude
Soulafifiasiunawn : /.99 430 (064430); WaamINANTMTaL
ABINIAIYUN

¥

ﬂ’]‘if:fﬂﬁ@ﬂ‘i‘i&laiﬂil’]ﬂf]Z\Wl‘S(LN%N‘V?ﬁ/ﬂzjﬁl‘iﬂﬂ‘iﬁmﬂ’]%uﬁlugﬂuﬂzjmN’]‘i:ﬂ’]‘iﬁﬁug
Anenenans ianieluuaznieuendiuden Tagyaonnianasnavemansuasimunisiie
MIANEULUDIAIIN NNTBDNULLIAENNTRERDNMTBuNTaeLAng mMansatnsdneanian
finsiunazianmin

Organizing science activities supplemented the basic education curriculum of science strands
both in and out of classroom by integrating knowledge of science and entertainment for holistic education,

designing and constructing science instructional aids from local and disused materials.
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#.99. 416 (064416) ﬁ@ﬂﬁumizmﬂ%ﬂujs’ﬁwmmam%tﬁuu?m 3(2-3-4)
EDSC 416 Extra Activities to Enrich Science Strands

Seaulafifioeinunawn : f.99. 430 (064430) use A.aN. 431 (064431);
NIDAHAMNLARTBUVBINTATYT

TR NE AN maRS NTAATIZiRat T aLa UL TuNITdARensTHa1 T
MadeEAMe M aRsIRnEN naindafansanansznIadeusangtmansfaifin nanande
zﬁm%umﬁf«%“mﬁ@mwm‘azﬂf}‘u’%ﬂu?ﬁwmmmiﬁuL(’?‘m wazNITUIEHNNATANTINA1TENTT
BendAnenmandiinis e senadasiundngnanisAnenduiugiu NGNAITEN1TTUUS
ANeFARSTeET 3

Analysis of scientific knowledge. Analysis of indicators and contexts of enrich bodies of science
knowledge. Practice of activities organized to enrich bodies of science knowledge. Media production for
organizing science activities to enrich bodies of science knowledge. And evaluation of science activities to

enrich bodies of science knowledge. According to the third level science strands of the basic education

curriculum.
f.av. 421 (064421)  nisdauInenmansandaniulsesan 3(2-3-4)
EDSC 421 Environmental Science Teaching in Schools

Seulafifiasiunow : f.an. 430 (064430);
NIDAMHAMNIARTBUDDINTATLA
nannsuAzNg B AN mansAandeniiadunnudingnluniseeinemans
fouandanlulseden samanisdafansadmiuindouieiidanasmnndale uasiinan
mazminbduanden
Principles and theories of environmental science for fundamental knowledge for teaching
environmental science in schools and organizing activities for children to promote understanding and

awareness of the environment.

f.an. 422 (064422)  n1sAeE1SINYFAIENS 3(2-3-4)
EDSC 422 Science Communication
= Ao ' ' A
Waulafifiassiuness : (WA
mstEReUszIsne fURaNssNANENAERS MaWuUNsE I sFmanenmans uaz

Rundenieaserdnlarsmuuarmsuiiiapnitfeafiuinermans maliladuasfuanden
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Using various kinds of media in science activities. Disseminating science and environmental
news to the community to promote understanding in the community and solving problems of science,

technology and environment.

Aan. 423 (064423)  giiflygyvinetintudainensisnd 3(2-3-4)
EDSC 423 Local Wisdom Related to Science
dl dl 2 1 ! 1
Naulafidaskiunan (W5
nsdpfianssuiieniugiifaymyviesiuuazmalulagiutimtuniamilededminsiv
NANNITUATANNINWNINEFERT
Organizing activities about northern local wisdom and technology related to scientific principles

and knowledge.

F.9N. 424 (064424) ﬂ']‘sé'ﬂﬂ']‘sl,%ﬂuﬁmsﬁmam% 3(2-3-4)
EDSC 424 Astronomical Instruction

Soulafigasinunon : 6
WANNITIANIFELWINNFMAITIPNTRS HansaunisdnuaamanidmiurinEeu Fur
NN NITNAREN ANTUANATT NITRINARNATILUNABNRT 219819AN9IANERS UWAYN1TTAATE
ANTIFNERT NITINUNKLAZNTUFTRNTEENATFNERS
Principles of astronomical instruction. Astronomical activities to consist of games, laboratory,

stella folk tales. Observation of heavenly bodies, and camping. Astronomical information. Lesson

planning and practice teaching in classroom.

#1991, 429 (064429) nTsANEIAHSE THEIRNNSISERNISNaRINYIFITAS 3(3-0-6)
EDSC 429 Independent Study in Science Education
c!' d' L ] 1 [~4 a
[HaRATNFAIHIRADH | ATNATHANYBUADINTATY
TA99n19 914 YEBRINITHRLALLAEIAUAYIENANERS AN ANYIS AR N F A%
puANanla ngfanenadiduiiudnunettsinazaie Hn1sAneIAuAd S AN A ERSANYA
a59 MhUgdafunuuaznisiiauesaaisnsoam

Project, tasks or special activities in science education that planned by the students under close

supervision of the Instructor. Presentation of finings to public.
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f.90. 431 (064431) ﬂ'ﬁf%’ﬂﬂ'm%f-mlé’iwmmam%ﬁﬂﬂﬁm%’uﬂgﬂ'ﬁﬂuﬁ’ﬂﬂﬁ 3(2-3-4)
EDSC 431 Science Instruction for Secondary Level Teachers

Saulafifiasimunion : f.91.430 (064430)

AR RHEN AN EASEININ ANEIFNEASNENTN I ANARSIANLATEINA
wazmAlilad sandngransfnuduiuguenenguaszniadendingnmans neysnng
AN NANEN RS TinHENaTLaUnNINAnENFaRs nsURtRnsnnemans
UAZANNEFIUNITIDN KIWNsdminuannIsTansBeniuaznsUfiRnsaawinenmans
stdUEENAnEY AT T mdngRansAnEn g In

Analysis of life science, physical science, earth science and space and technology strands in
the basic education core curriculum at secondary level. Integration among science content, scientific
process skills, scientific practices as well as pedagogical knowledge into lesson plans and science

teaching practices at secondary level according to indicators in the basic education core curriculum.

A.AN. 433 (064433)  MITHEUAINEFEASUALINA W ASANNARET LA IAN 3(3-0-6)
EDSC 433 Teaching of Science and Technology Related to Society
Soulafifiaawunown : /.991.430 (064430); WIBATHAIINAUIDL
ABINIAIYN

PN AN ERS WAKIAE LardIAN NANTNULATANNRNT NS YR AN anS
malilad uwazdoan doymuasuamnaufitlomiiifieadasiuinetmans malulad wasdons
soanfemaiuaReanemans wmalulad uazdsansngnisaenuaiihdinlsyaniu

Meaning of science, technology, and society. Effects and relationship of science, technology and

society. Problems related to science, technology and society and solution. Application of science,

technology and society knowledge to teaching methods and daily life.
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