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Concepts, and Core Ideas. Washington, D.C.: National Academies Press.
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atuUTuUse W.A.2552 AefnuiAans uninendewsens”. 295815ANwImans un1InenaesaIs, 16(1):

140-148.
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WRUASHAUI/AUREULUAS nagns NANFIU/AUY
Anwnndudrunialunisimw
Aanssu MaSeunisaey
3. UHUNSWRINANEATWYRY MvualitEn sy syya/ uiinmsiseus/
DED) BuTY/ dunun Ndeesiunis WUUUTEdILlATINTS
3.1) mMsiauite WAWITITEN UAB. 3 - 5

Inednusiidennananiu
AYUADINITNI
INYEERSANY

3.2)  MSHeinwenslY
AWIBINY

INYFERSANYT SEAU
UanAnw/vinwensie
Awdangu AenTulasau I
Wenleunelu/neuen
WAINends agetios 20 H2lus
) Yn1sfnw
Mvualyse I deRunnIv wag
FIVFUNUT A9 NISAAUA
Fuenliian dudu wazdne
uneuiseTimennsidu
Mwdangy  tugiu SCOPUS
fuunliidniionasdfiusne
Iendinus WWueansdanan
INYFERSANYT ALY
Anwenans 1 au wag nssunsd
Unwwie fldevgy 9nansy
INYAENION 1 AU

PJ9FOFAINID115E
PUINW NI TNUS
Gl v A
WaY/M139 AUED
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nunil 3 5TUUANTIANTANEY N1TANTUNTT uaslaseadisvamangns

1. STUUNISIANISANYD
1.1 s3uUU
syuuninia tag 1 Yns@nwn wisesndu 2 nMansAnwund 1 ananisanwiuni
fszwziansvulitosnin 15 dUau
1.2 nsisuRgerleialuszuuninim
T duluautatafuvesynINg1d UL AITINAIENSANWISEAUTLARAN YT W.A. 2559
1.3 msian1sAnwningeiou
1 (ladeanin 8 dUawt lneddndlrunansswiisuresnulanunsaneiniaung)

2. MIANTUNITUANGAS
2.1 M-a1lunNsAuNISISgUNS U

ANANITANIAU Wou dmay 89 SuAy
AANsAnwIay WaU UNIIAU D WEWAIAY
AAgaSeu Wau Naun1AN B9 NINYIAY

2.2 auaudRvasid1Ane
WHY A WUU N 2
1. dusansfnwrszaulg1es wangnsmanisine avivinerdans il idnd
Finen videauiniiAeades nantugauAnuidinnuamugnssunsnisgeufinniuses wie
2. dnsansfnwszdulSyges ndngnsineransindia aruivingimans vl

)]

and 1Ine MseanrInmieItes MnaadugaudnudidnaiuanensIinsn1seauAnwSuTes
30

=~

3. dusansfinwszAuUigans nanansimnssumansindn TiSeuseivifiieides
fuInemans lidesndn 20 niagin nan1dugauAnuINdinnuAnenIINNINITEALANYITUTES

[V
v

aillvieglunafilavese1asdySurateunangns
4. dpaandRnsununIdeUsR uIMIvENdeusmTImeMIAnwsERuTaginANY WA, 2559
5. {luSuTRINIINTINGUAIMNNEUALAVNINTN

n3figvasunulaTenig §AIA. LUU Premium

dusansfinusgaudSayaes wangasinemansinden awniviineimans il Aand
F23men vieaw1iviiedrdes nie ndngnsimnssumansiudia Msuseivferdesdy
Ingmans laitdfendn 20 wiein 9nantugaudnwidinnuanznssuninsgaudnuiiuses
way auaudRiuinutoulvyesnisliyuresantuduaiunsaeuineimansuazinalulad

WAL
1. dufansfnuszauliyyes ndnansmien1sfine awndyinerdians il #@nd

=

g1 viseanvINietes Anantugandnwnddinauamznssunsniseaudnuiuses vise
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2. duFanmsfnurszaud3ens wanansinermansiudin awivIverdians wadl
Tland Tinen videauminiiAeades anaatugeuAnwfidinauanznssunismsgaudnuiuses

3. fszaumsainemsasuluanudne lidesndt 1 U vise Tlusygndszneuininag
W

4. TaauauUAnsudun o deduumIne duwsAIsinneg NMsfnwseAududinfne
N.A.2559

5. HlUFUTBINMINTIVGUANNBUAZFUNINTN

2.3 wnumssuiindneuasdansamsdnuluszes 59

WY N LUU N 2

L 4 Unsfnen
FUY
2560 2561 2562 2563 2564
1 30 30 30 30 30
7 2 - 30 30 30 30
374 30 60 60 60 60
S1nuddnfiaininazdnSamsine - 30 30 30 30
WHY ¥ (A3UTEIINS)
L 4 Ynsfinen
YUY
2560 2561 2562 2563 2564
1 20 20 20 20 20
I 2 - 20 20 20 20
33U 20 a0 a0 a0 40
S1nudaniinnninazdiianisane - 20 20 20 20
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2.4 qUUTSUIUATULLNY
2.4.1 Useuaunissnesu
(1) Yszunaun15s185usan1AnIsane (Um)

S78N15 A1ANISANYIAU AANsAnyIUany 593
Un1sAnun 25... Un1s@nun 25... Un1s@nun 25...

1) ANSTIUMIBUNISANEN

U A BUU A 2 2,250,000 2,250,000 4,500,000
LN U (ﬂgﬂizﬁﬂmi) 1,350,000 1,350,000 2,700,000
33U 3,600,000 3,600,000 7,200,000
(2) Uszunaunissiesuluwsaztl (um)
Unshnen
3189119 2560 2561 2562 2563 2564
1) Asssutoun1sAny
WAL A WUU N 2
[]a5s514 500,000 | 1,000,000 | 1,000,000 | 1,000,000 | 1,000,000
[y Premium 2,000,000 | 4,000,000 | 4,000,000 | 4,000,000 | 4,000,000
WU U (ﬂgﬂizf\ﬁmi) 1,500,000 3,000,000 3,000,000 3,000,000 3,000,000
573 4,000,000 8,000,000 8,000,000 8,000,000 8,000,000
2.4.2 Uszanaunissrgangluudazl (um)
Yeuuszana
$18A1S
2560 2561 2562 2563 2564
1) suUszanaanniguna 500,000 500,000 500,000 500,000 500,000
2) auUseanaudusiele 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
2.1) UALHUeY 700,000 700,000 700,000 700,000 700,000
2.2) UMY 100,000 100,000 100,000 100,000 100,000
2.3) QUL?UQWVIL}U 200,000 200,000 200,000 200,000 200,000
374 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000

2.4.3 Uszunauanlga1enaniatan 31n9aUaRuNinInenasuLseis w.A. 2559

WHY A 50,000 u/au/d (100,000 U ARBANANENT)
WKW N 100,000 U/AW/Al (200,000 UM FREAENERS NSELLATING @AIA. V)1 Premium)
WHY ¥ 75,000 uw/au/d (150,000 U ARANANENT)
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2.5 STUUNISANEI
Tdszuunsdnnisiseunisaaunuutus oy Wuldmud et afuuniing1deusaisiinie
ANSANWITEAUUUARANY W.A.2559

2.6 nsisulaunuene 5183 mazn15amnzilgussuTINNBIINeNae
WulumudaUafuumIInedsuLsaAls 11918n15Anw1sesuTuAn@neyl nsausena
UUINYIBYULSAIT 1589 Vannaansiieulounienn seaulufin@nyl w.f.2559

3. NENgASHALIRNIIL AU
3.1 wangas  wanansnsAnwiuvndudin @I Ingimansany

3.1.1 MUUNUIENATINARBANANEAT
- WUULKY A LUU N 2 U 36 WD
- WUULKY N LU N 2 U 52 wwhia

(nselglSUNUlASINS @mA. Usebnvmu Premium)

- WUULKY ¥ U 36 MUIYNA

3.1.2 lassafrmdngnsnisAneumindgin 8191391 3neAansanen
LWUULEAY N LUU N 2
(1) Iuunehn

useIvlitesnin 24 yiein
INYINUG 12 wiaghe
srevsAuldtuniieia 5 wuwhn
wiheinsiunaaavangashivesnd 36 WUIYNA

(2) Roulvvasanvdn
JanoradndudeSsuneivifiuiunuanufiuseuvesenasdiiuinvou
wdngms ieldumsifiuyuausle Tnglaiumiein
WUUWKY N WUY A 2 (n3alF5Unulasents aadn. Ussanyu Premium)
(1) MuIunUILAA

usgIvlitesnin 40 RN
INTNUS 12 wihein
srewvsAuldtuniieia 5 wuwhn
wiheinsiunaaavangnshidesnd 52 wgnn

(2) Reulvvasavrim
fanenadndudosiouselviiinfunuauiuyeuveso1soLsuinveu
wanans weidunisiunuanuila Inglidumiein
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LUULRNY

(1) Fundena
nugIlitesnin 30 UUIBAR
NIAUAINDATY 6 WUIYNA
1evaruldtiuminein 5 wwhn
meAnTiunaenvangnskitosndn 36 nuIwne

(2) Wweulvvasarv1In
fdne199 1 useusouse v i ANAINANANYOUTDI91915TH SURRTOU
wangns weidunisiiunuanusle Inglidumiein

malAsEEmANgAsMIAnTIMNUIN snuiviIvendensAnen vangasusulse we. 2560

YL 379N13 nauel As. nangasuiulse
7 W.A. 2558 W.A. 2560
WA | WU Y | un WWU N WHY ¥
wuun 2 wuun 2 wuu n 2
(11U Premium)

1 | 9usein (Course work) Tl

Hoenin 12 24 24 40 30
1.1 %ﬁﬁugm - - 3 3 3
1.2 JUsAu - - 12 28 12
1.3 3wuden lideynin - - 9 9 15
INYITNUS 12 - 12 12 -
INTAUAINDETY - 3-6 - -

Jmjsruliduminenn - - 5 5 5

MIBNATINAADANANGAS

Vo , 36 36 36 52 36
laisaenin
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3.1.3 51829
3.1.3.1 WY N BUU N 2

(1) IR Junubidesnin 24 wihede
(1.1) Avritugnu 3 ylene
366511 wqwﬁﬁugmmqmiﬁﬂm 3(3-0-6)
Theoretical Foundations of Education
(1.2) F¥1U9AU WU 12 wihein
378511 NSIIMLIMEATAUNMTANRIUINENGNT 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 MSHALINTIANSSEUIINeAans 3(2-2-5)
Development of Learning Management in Science
378513 ANTINUNNINGIANEASANT 3(2-2-5)
Research in Science Education
378514 dzifuAny 3(2-2-5)
STEM Education
(1.3) 3y udan ulddesnin 9 wiegie

f@naunsaidanseiviraznquls alliidsnsedvlaglasuauiiureuain
21NENUINWINeINuIaL/M39071138KSURAYEUNANENS

nguseIv AL

256545 aUAEATLAL 3(3-0-6)
Chemical Kinetics

256555 videtagiumaniiiiasiey 3(2-2-5)
Current Topics in Analytical Chemistry

277543 msdamsveadeuazindelugmanasuiad 3(2-2-5)
Waste and Wastewater Management in Chemical Industry

277561 geawnssuUlnsdounasUlngad 3(3-0-6)
Petroleum and Petrochemical Industry

nguseIvINEnd

261557 Wandisesufnsaliuades 3(3-0-6)
Nuclear Reactor Physics

261559 WaANdWGUg 3(3-0-6)
High Energy Physics

271544 W@ANaANI1ANENT 3(3-0-6)
Astrophysics

271545 syaindnauazlaninen 3(3-0-6)

Geophysics and Earth Science
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NgUIIVIFIING

257541 INIMANSTININIIYTUINIT 3(3-0-6)
Integrative Biological Science

257542 L%aﬁLLaz%’ﬁwmizé’uimaqa%u’uqq 3(3-0-6)
Advanced Cell and Molecular Biology

257543 wiatalagUumeing1eansginm 3(2-3-5)
Current Techniques in Biological Sciences

257504 wuUeATUYRsAEITInuaYNTATUAL 3(3-0-6)
Metabolism of Organisms and Control

ngusIIVIINEIAEATANEI

378531 N139AANEANYIANANILAZALNAIENT 3(2-2-5)
Organization of Science and Mathematics Camp

378532 UTRNITUNIINEIFIENTANY 3(2-2-5)
Innovation in Science Education

378533 I m%mzmumimﬁwmmamlt,azﬁﬂmmiﬁWﬁzuqd 3(2-2-5)
Scientific Skills and Process and Higher Order
Thinking Skills

378534 Ingnenansiugululsadou 3(2-2-5)
Basic Science in School
378535 Aveneansiiudnlulsadeu 3(2-2-5)
Additional Science in School
378536 vihdedagtudmiuinermansdnuilulsaieu 3(2-2-5)
Current Topics for Science Education in School
(2) A Ineinus uulddesnin 12 wiein
378581 ANUIINWUS 1 WAL A WUU A 2 6 WBAN
Thesis |, Type A2
378582 ANYIINUS 2 WAL A WUU A 2 6 WeAn
Thesis Il, Type A2
(3) AvUsAaulddunilein I 5 wUIwAn
366513 508U NN NEIALFAIERNS 3(3-0-6)
Research Methodology in Social Sciences
378571 #uuun 1 1(0-2-1)
Seminar |
378572 duuun 2 1(0-2-1)

Seminar |l
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a Yo

3.1.3.2 WNU N WUU N 2 nsald3unulasenis @adn. (MU Premium)

Y

(1) eIV Swaulitdesnin 40 wihein
(1.1) Avritugnu 3 ylene
366511 NguiiugTNSANY) 3(3-0-6)
Theoretical Foundations of Education
(1.2) Fv103AU WU 28 wihefn
378511 NNSIIMEIANANSAUNTRRUINENGNT 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 MINAIWINTIANTSSEUTIN1AEnS 3(2-2-5)
Development of Learning Management in Science
378513 ATIUNIINGIANAASANY 3(2-2-5)
Research in Science Education
378514 @zifiufnw 3(2-2-5)
STEM Education
378521 Anuduagineneansiioandn 3(3-0-6)

Being Professional Science Teacher
378522 MSRNURURMTIMTNATINeImansseninasey  1(0-2-1)

Training for Science Teacher Profession

378523 a1w1 wAlulag washvaaseuiinemans 3(2-2-5)

Language, Technology, and Learning Resource in Science

378524 myianavdssiunansiseusinenaans 3(2-2-5)
Assessment and Evaluation of Learning in Science

378525 msufuRnisaeuIngmanslulsasey 1 3(0-16-8)

Practicum Teaching Science in School | (laitloenan 240 ﬁmim)

378526 msUfURNsaeuInemanslulsusey 2 3(0-16-8)

Practicum Teaching Science in School Il (laitloenan 240 mlm)

(1.3) 3¥udan Tunubitdesnin 9 wihede

[
Y v a

f@naunsaidanseiviraznquls alliidensedvlaglasuauiiurseuain
91913873 nw Ineninusuas/Mieenanstfuiinvouvdngns
nguseIv AL
256545 FauUAANILAL 3(3-0-6)
Chemical Kinetics
256555 hvetagiumaniineses 3(2-2-5)
Current Topics in Analytical Chemistry
277543 msdamsvendsuazinidelugravnssuia 3(2-2-5)

Waste and Wastewater Management in Chemical Industry
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277561 geaunssuUinsideuuazUlngiadl
Petroleum and Petrochemical Industry
nguseIvINEnd
261557 #andiedosufnsaidundes
Nuclear Reactor Physics
261559 Wandwaanues
High Energy Physics
271544 WANAANIIFEANT
Astrophysics
271545 ssaindnauazlaninen
Geophysics and Earth Science
NEUIBIVIFIING
257541 INYIAEARSTINIMTIYTUINIT
Integrative Biological Science
257542 waduazdrinenseiuluianatugs
Advanced Cell and Molecular Biology
257543 wadalagunaingmansginin

Current Techniques in Biological Sciences

257504 LunUeATITeAWITIALAL TR
Metabolism of Organisms and Control

NgNIIIVIINYIAEATANE

378531 N1SIAAIEINGANERSLAAIAFNERNS

Organization of Science and Mathematics Camp

378532 UIRNISUNIINYIANEASANEN

Innovation in Science Education

378533 iNenIs U uMINEIVNFNENS Uaevi muems e e
Scientific Skills and Process and Higher Order

Thinking Skills
378534 Anegnmaniiugiululsaiou
Basic Science in School
378535 Avenmansiiudinlulsadey

Additional Science in School

378536 htedaytudwmsuingrmansdnuilulsuseu

Current Topics for Science Education in School

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(2-3-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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(2) A Inenus uauldteenin 12 wigia
378581 ANYIUNWUS 1 WHU N WUU A 2 6 WA
Thesis |, Type A2
378582 ANYIUNUS 2 WKNUW N WUU N 2 6 WeAn
Thesis I, Type A2
(3) Avsaulidunidaein P 5 wwin
366513 S J8UIRIVEN S IALAERS 3(3-0-6)
Research Methodology in Social Sciences
378571 duuun 1 1(0-2-1)
Seminar |
378572 &uuun 2 1(0-2-1)
Seminar |l
3.1.3.2 WU ¥
(1) U uauldtdesnin 30 wiein
(1.1) Avriugiu 3 meia
366511 MuiAUgIUMaNISAng 3(3-0-6)
Theoretical Foundations of Education
(1.2) F¥109AU MU 12 nhein
378511 M1sFIMEIMEnsiuNTRINENENS 3(2-2-5)
Scientific Literacy and Curriculum Development
378512 MSHALINITIANSSEUIINeAans 3(2-2-5)
Development of Learning Management in Science
378513 MIFIVUNOINGIAEASANY 3(2-2-5)
Research in Science Education
378514 @vifudne 3(2-2-5)
STEM Education
(1.3) Ay den uaulddesnin 15 wiegia

fanaunsaidenseiviraznquls alliidensedvlaglasuaruiiureuain
919138MUS N INTAUAIBaTE LAY/ YT081A1TENSURAYOUNENENS

nguseIv AL

256545 AauransLAll 3(3-0-6)
Chemical Kinetics

256555 hvedagiumaniiinsien 3(2-2-5)

Current Topics in Analytical Chemistry
277543 mMsiansvesdsuazidelugnaivnssuiadl 3(2-2-5)

Waste and Wastewater Management in Chemical Industry
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277561 anavinssnUlnsideunasUlngiad 3(3-0-6)
Petroleum and Petrochemical Industry

nguseIvINEnd

261557 #andiedosufnsaidundes 3(3-0-6)
Nuclear Reactor Physics

261559 Wandwaanues 3(3-0-6)
High Energy Physics

271544 WANAANIIFEANT 3(3-0-6)
Astrophysics

271545 ssaidnauazlaninen 3(3-0-6)
Geophysics and Earth Science

897507 nsvuaIsmeadamanidusiluiiang 1 3(3-0-6)
Basic Mathematical Methods in Physics 1

897508 nszuAEMeAdamansTusuluTEng 2 3(3-0-6)
Basic Mathematical Methods in Physics 2

897509 Usweyuaslassaiadmguiluidnd 1(1-0-4)
Philosophy and Theoretical Structure of Physics

897596 Wandmludmiuasiianduasdsnuean; 3(3-0-6)
General Physics for Teachers and Social Sciences

897517 gaunwarmansiusy 3(3-0-6)
Introduction to Thermodynamics

897569 narnaninIeuRLTu 3(3-0-6)
Introduction to Quantum Mechanics

NENIBIVIFIING

257541 INYIAERSTINIMTIYTUINIT 3(3-0-6)
Integrative Biological Science

257542 L%aéLLaw‘ﬁﬁwmizﬁu‘[maqaﬁﬁ'y’u@q 3(3-0-6)
Advanced Cell and Molecular Biology

257543 wiatalagiumeing1enansginm 3(2-3-5)
Current Techniques in Biological Sciences

257504 suUeATUYRsAEITInuATNTATUAL 3(3-0-6)

Metabolism of Organisms and Control

NguIIIVIINYIAEATANYN

378531

378532

NIAANEINYIAEATILaYALINAIENT 3(2-2-5)
Organization of Science and Mathematics Camp
UINNTTUNIINYIAEATANY 3(2-2-5)

Innovation in Science Education
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378533 VINMEUaNIBUUMINEIVENFNERSUaeVi MemsAniuas  3(2-2-5)
Scientific Skills and Process and Higher Order

Thinking Skills

378534 Anermansiugilulsadou 3(2-2-5)
Basic Science in School

378535 Inenmansiiudululsaeu 3(2-2-5)
Additional Science in School

378536 htedagtudwmsuingrmanidnululsuseu 3(2-2-5)
Current Topics for Science Education in School

(2) I NsAUATIDETE Puldtdesnin 6 wigin

378591 N1SAUAIDETE 1 2 wein
Independent Study |

378592 ANSAUAINDESE 2 2 WA
Independent Study |l

378593 A1SAUAINDETE 3 2 wiawin
Independent Study Il

(3) AwUsavlsidununeina WU 5 wiwhe

366513 S J8UIsIVENSEIALAERS 3(3-0-6)
Research Methodology in Social Sciences

378571 #uuun 1 1(0-2-1)
Seminar |

378572 duuun 2 1(0-2-1)

Seminar ||



366511

366513

378511

378512

XXXXXX

XXXXXX

378513

378514

378571
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3.1.4 WHUNISANEN
3.1.4.1 WAU N LUU N 2

TR 1

AANTSANYIAU
yiuiugiumanising
Theoretical Foundations of Education
seidouitivensdenumans (aduniiein)
Research Methodology in Social Sciences (Non-credit)
N33IMEIAEns UM INALImMANENS
Scientific Literacy and Curriculum Development
NINAUINTIANISSEUINeMans

Development of Learning Management in Science

U 1
aansAneUane
I nGen
Elective Course
pliglln
Elective Course
ANTINYNINYFEASANEN
Research in Science Education
avliudne
STEM Education
dunun 1 (lddumiaein)

Seminar | (Non-credit)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

94 9 WUWAA

3(x-x-x)

3(x-X-X)

3(2-2-5)

3(2-2-5)

1(0-2-1)

593 12 B8R



XXX TGN
Elective Course

378581 AMPIINUS 1 WU N WUU A 2
Thesis |, Type A2

378572 duuun 2 (ldtdunuaein)
Seminar Il (Non-credit)

378582 ANYIINUS 2 WU N WUU A 2
Thesis Il, Type A2

28

FuUN 2
A1ANTSANYIAU

EREY

FuUN 2
=
AAnIsAneIvane

334

3(x-x-x)

6 BUILNR

9 BUYNA

1(0-2-1)

6 NUIYAR

6 BUWNA



366511

366513

378511

378512

378521

XXXXXX

XXXXXX

378513

378514

378522

378571

378523

378524
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3.1.4.2 uHu 0 UUU n 2 (@mSudFunulasenas aade. (MU Premium)

S 1

AANSANENAUY
yiuiugIumansing 3(3-0-6)
Theoretical Foundations of Education
suileuididemsdiauaans (lddumiiein) 3(3-0-6)
Research Methodology in Social Sciences (Non-credit)
N33IMEAEns UM IRALImMANgnS 3(2-2-5)
Scientific Literacy and Curriculum Development
NSNAUINITINNSSEUTINEIFanS 3(2-2-5)
Development of Learning Management in Science
anuduagivemansdoandn 3(3-0-6)

Being Professional Science Teacher
374 12 wein

U 1
aamsane1Uane

I uden 3(x-x-X)
Elective Course

A uden 3(x-x-x)
Elective Course

NMTITLMINGIFERSANY 3(2-2-5)
Research in Science Education

axlfu@nw 3(2-2-5)
STEM Education

NSANUZURMTAIVTNATINeImMansseninasey 1(0-2-1)

Training for Science Teacher Profession
dunun 1 (bivdumidein) 1(0-2-1)
Seminar | (Non-credit)

39U 13 wUawna

FUUN 1
b %
aAgnIU*
M walulad wazunaaseuiinermans 3(2-2-5)
Language, Technology, and Learning Resource in Science
o a = Y 6
NITIALAZUIZIUUNANITLIIUTINGIATEN] 3(2-2-5)

Assessment and Evaluation of Learning in Science
331 6 wwAn
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U7 2
ANANITANEIAY

XXX ABNRDN

Elective Course
378525 n1sufuinisaewinemanslulsuseu 1

Practicum Teaching Science in School | (litfeendn 240 §31u)
378581 ANYIINWUS 1 WU N WUU A 2

Thesis |, Type A2

MLV

U7 2
aansAne1Uane

378526 n1sUfuRnsaewIvemanslulsuieu 2
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3.1.5 A195U1I183U

256545 auAEASLAL 3(3-0-6)

Chemical Kinetics

wilaaumansluszuuienius vesennaiuasfing UiAseniiugiu UiAsegnld uae
URzeuuudy SnsmainufAzenlussuuiisig

Chemical kinetics in homogeneous liquid and gaseous systems, elementary reactions,
chain reactions, and other reactions, reaction rates in heterogeneous systems.
256555 iadadagiumaaiiinsizi 3(2-2-5)

Current Topics in Analytical Chemistry

wadla n3ealle warisnsiingiisiualie menuaiAesed saudamsiliuszgndld
wagmseenuuUIin1slinseiiieldlunside

Modern and current techniques, instrumentation, and methods in analytical chemistry
including the applications and the method development of future research
257541 INGIANAASTININLBIYTNINIG 3(3-0-6)

Integrative Biological Science

v 6 a

fupsesinsysannsvesdsddin fiv dnd 9duvdd lussduluanaluauidanvesdsdidin Tny
whumsysanmsveslassainuasszuvesddidindiilaninaded iner dnainer Tamnsuazany
waINaNY

Investigation of integration at all levels of organization from molecules to the biosphere,
and in all branches of the tree of life: plants, animals, and microbes. The investigation emphasizes
on the integration of structure and function of organisms that influences biology, ecology,
evolution and biodiversity
257542 wwaduazdainensrduTuanatuge 3(3-0-6)

Advanced Cell and Molecular Biology

mnufidadniAnfuussiiuddnuesdiinenseduliana ysanmmdnnisvestasaiiuay
i fivessaduuiiuguvemnalnssiuluana Wulssdunmsmuaunisuanseenvestu Sluilad n1s
AUANIANsYeas NsduATIEikaznsaa1elushiu nalnnisvudunigluiad

In-depth knowledge of the key concepts of the molecular biology of the cell, integrating
principles of cell structure and function with the underlying molecular mechanism(s), focus on
aspects of gene regulation, genomics, cell cycle control, protein synthesis and degradation,
intracellular trafficking
257543 watiadagiumeingrmansdanin 3(2-3-5)

Current Techniques in Biological Science

wadiadaguildlumAdemshuineemansdinm

Current research techniques in the field of biological sciences
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257544 wumuadduvesdeddinuaznisaiuay 3(3-0-6)
Metabolism of Organisms and Control
ﬂi%U’JUﬂWiﬂ%NLLﬁ%ﬂﬁ’]EJlI‘VTIlILaqa SYUUNAIIUTININ AMNIINVBINTTATUANLAS AT
PUALBIUEINTLUIUN TLNUDAT va Al Tindean i andox
Anabolism and catabolism of macromolecule, bioenergetics, overview of change,
adaptation, and control of metabolism to environment in organisms
261557 Wandinsesufjnsaldaades 3(3-0-6)
Nuclear Reactor Physics
nsrUIUNSKUMeNdeied  A1ARRYIN  aumsuudsiinnIey  aun1snsuns  n1sing
Joguuusiafingl  wedaidsiiay  ga-saumamans vaufinisananuidy  aunnsasdseney
viavonsdosfinsal  pinademas wesveduadusuarnismuny wesluluades
Fission process; cross sections, neutron transport equation, diffusion equation, multi-
group approach, numerical techniques, Point-kinetics, slowing down theory, four factor equation,
reactor types, fuel cycle, thermonuclear and thermonuclear control
261559 Wandwaaugs 3(3-0-6)
High Energy Physics
aumﬂyjagmuammﬁugm nonseysnYuazauunsluiland Lﬂ%‘laﬁmaymmmsméaﬂ 199
AUNIA BINTOU-BINTOURAEEIRTOUALUNINTALNT wuul 1893A5N Launeu aymﬂﬁmm LUUD 18999
WNIgIUvesTaRdounia wnunwlnduiwl wamansliiaseudy aeudulastulaw lnd dunsizen
og198eu Ufjeunia nquiionnmsuddlvg
Elementary particles and fundamental forces, symmetries and conservation laws of
physics, particles and fundamental forces, symmetries and conservation laws of physics, particle
detectors and accelerators, hadron-hadron interactions and hadron spectroscopy, quark models,
leptons, guage bosons, standard models of particle physics, Feynmann diagram, Quantum
Electrodynamics (QED), Quantum Chromo-dynamics (QCD) and Weak interaction, anti- particles
and Grand Unified Theories (GUTs)
271544 WANEAII1AIENT 3(3-0-6)
Astrophysics
ﬂ’;’mgﬁug’mlﬁmﬁum’; A9DTiInE L UANIAINTY 555UYIRVBIANT N15AATEIATT N3
Fauinisvesanneudsdsuiuaulng nTauinisuesanasdduiuaiulug n1s ATauinig
Suaflmﬂﬂvm;mu ANIATOU QU ANATEYEN1IARELN wqwﬁv\lﬁﬂﬁﬁmﬁum’a WNRANTUDNST W
uang QSO UaNT uAaNGHusTun
Fundamental knowledge about stars, our sun as a star, nature of the star, birth of stars,
stellar evolution before the main sequence, stellar evolution after the main sequence, stellar
evolution toward the deaths, neutron stars, black holes, cosmic distance scale, theory of stellar

physics, our galaxy, galaxies, quasi-stellar objects, blazers, active galaxies
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271545 ssqun@nanazlaningn 3(3-0-6)

Geophysics and Earth Science

ssdinAnaifenulan lassasnsvedlan nsduasiiiou aumuawmdnvedan ussalua 29
YoIlaN WIAININYINITIA

Geophysical science, earth structure, magnetic field of earth, gravity field of earth,
mineral resource
277543 msdansvaadeuaztindelugaamnssuiad 3(2-2-5)

Waste and Wastewater Management in Chemical Industry

Ussinnuaziasiuiaveadelugramnssuadl mslesgimaniifionisuenuszian v
uazindnveadowndl nmsanvendedunme Ussanvesndelugeannnssuiad waluladnistihauas
mifﬁ’ﬁﬂﬁ%ﬁaqmaWﬂﬁMﬂﬁ 6un nswaniudsudesu N39AFU N1IANALNBY uazoAlUTALUUHY
nau sy

Types and resources of waste in the chemical industry. The chemical analysis for
grouping. treatment, and disposal, Types of wastewater in the chemical industry, appropriate
technologies for chemical wastewater treatment and disposal including ion- exchange,
adsorption, precipitation, and reverse — osmosis.
277561 aeamnssullnsideauaztlnsadl 3(3-0-6)

Petroleum and Petrochemical Industry

n3fdn N15d1579 wagnsndntlnsidoy urdefisuasnisuensdnfaritlnsnd n1suae
a1sUlasiadanlewiiuduazazlsufn nsihUlesdeululduseleviausiie wuiaesy fine
sysurRdmSueueus thiutomas sy

Generation, exploration and production of petroleum, source and separation of

petroleum products, petrochemicals production from olefins and aromatic compound,
petroleum applications such as liquefied petroleum gas (LPG), natural gas for vehicles (NGV), fuel
oil etc
366511 wqwﬁﬁugmmamiﬁnm 3(3-0-6)

Theoretical Foundations of Education

UnumLaEANLEATe IS iTienisdnntsAne ansvdAyveIU T IMNTIANANE RS
nsFeumsaeunaznssniiiune wnAskesnguiiugiumdsineiiistestiu QREIEEAVIGE
NNy ed I9dne1n1sinyy Iedneinisuuzuniaglia1liny anumnguazveuLInveIdIAy
nemsfinen unumvesnIsAnwAiddednu IiaL%‘SuiugﬂuzLﬂuaaﬁﬂimmé’mu NSANBINADATIN
wazunumnsAneiluga TanAted TaswunisiuuAauasnguiiugiudandnunysuinisiiio
Usggnaldiunsdamsinulvduiusuauiviews naisnsdansinuiiletaiuaiianisimund
faBu

Role and importance of philosophy for education, contents of philosophy to curriculum
planning, instruction and assessment in education, foundation of psychology theories in learning
and human development, educational psychology, guidance and counseling psychology,

meaning and contents of educational sociology, roles of education for social, schools as the
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social organization, lifelong education and role of education in globalization focusing on the
integration of the perspectives and the theories concerned to apply for education; integrating
knowledge of the major teaching, educational management strategies to enhancing sustainable
development
366513 5LU8UIBINUNNAIAUANGAS 3(3-0-6)

Research Methodology Social Sciences

AUYINE nwae tazttUunnen19I9e Ussianuaznszuiuniside msnvuadyl 013
38y Fuvsuarauyfigiu nseenuuunsite indesdlonazidnaiiuniunuteya nirszidoya
N19TEUlATITNLAZII8UNITITY N15UsTlivadde n1suuaddeluly asserussainidenazimade
BMITBANIEN A USIALAIERNT

Research definition, characteristic and goal; type and research process, research problem
determination; variables and hypothesis; research design; instruments and data collection
method; data analysis; proposal and research report writing; research evaluation; research
application; ethics of researchers; and research techniques in social sciences
378511 A1S3INYIANEATAUNIINAUMENEAS 3(2-2-5)

Scientific Literacy and Curriculum Development

SITUYIAVRINGIMANT N1TIINEIANART ANUFURUSTENINNTTINeImansiurangns
NsANwng Mgud 83AUTENBU WARNTNALIANEAT 1aNN1T WIARlUNTIRIuENgasuazn1sd
n&ngasldld wdngmaununarsnisfnwiduiiugiunaruinsgiunisdouiinermans wingns
wmsguana Tandny) uAdeiiAsdestunsianvdngns msdnnisBous way/vieisnsiauas
Useiiiung Lﬁamii‘iwmmam% UM siRuraNgRsanuAnm

Nature of science; scientific literacy, relationships between scientific literacy and Thai
educational curriculum; theory, component and development of curriculum; principles, concept
for curriculum construction and application; basic education core curriculum and national science
curriculum standards; world-class standard curriculum; global education, research concerned
curriculum, learning management and/ or assessment and evaluation for scientific literacy;
practice on school curriculum development
378512 A1SWAILINITIANSREUSINGAEAS 3(2-2-5)

Development of Learning Management in Science

wdnnsiasuulaslund nquijnmsiSouinunuinouaniadidy lodvanounianiivy
JUMUUMTIANISTEUIINe mans Baewinermans inatlansaewingimans YinYensEuIun1ITNIa
Inemans msfanarUszifiunanisioudinermans Ininermans ununsinnisitoud de unas
Bouduazdanadeniiionisiioudinenmans Uftansdanamsdansiseus eenuuunazdnfanssy
nsdeudineiemansangidommudneninvesniaouivesdifeu maysannismasuiuuuiteu
74

Principle of conceptual change; constructivist learning theory, social- constructivist
learning theory; instructional model in science, teaching approach in science, teaching technique

in science; science process skills; assessment and evaluation in learning science, scientific mind,;
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lesson plan; media; learning resources and environment for learning in science; practices on
observing, designing and teaching science based on the particular topic and learner’s learning
potential, integrating inclusive education
378513 N1SIVYNNINYIANEAIANE 3(2-2-5)

Research in Science Education

WUIAR wé’nmwaamﬁ%’aL%Nﬁﬁ’am'ﬂu%uﬁau NMSIVYUUUNFUNAIY baY NTIFLLTY
AuA  unum wihillazasseussaindde msdaasiesitlyvnide 1nsedlolds UfoAnisdieae
dunwal duns Juiindeyanimauiy 3A51en waziinudeya nisasuuaraiunenanside N33
yndanaidefievesteoya  madousienudds swidessUssmafiieadestumsiaunisians
Seuikarnsussunanisiseuiinemans

Concept and principle of classroom action research, mixed research and qualitative
research; roles, duty and ethics of researcher; synthesis of research problem; research
instruments: practices on data collections: surveys, interviews, observations, field notes;
qualitative data analysis and interpretation; summary and discussion; critiques on trustworthiness
in research; writing qualitative research report, international research presentation on science
curriculum, learning management and learning evaluation; use of research process to develop
learning innovation in science
378514 asfiuAnen 3(2-2-5)

STEM Education

ANUEIAEYVOIALLANANYT 555UTRVEIINEAIERS AtAAIERS IAInTIN wazinalulald
WIAA ©ANNITTANITIIEUTUUUYTUINTG N139ANTSEUTHUBLEINUSUR N52UIuNTITRRnLUULYS
FNTIU NISYTANNITINeNEans malulad Imnssuenans wazadinenanignisseus N15Y3
anmsinemans inalulad e wardanndongnsdeus andudnuiuuiunlne snadeifedu
azihuAnw

Importance of STEM education; nature of science, mathematics, engineering and
technology; concepts and principles of learning management with integration; practice-based
instruction; integration among Science, Technology, Engineering and Mathematics (STEM) into
learning; engineering design, integration among Science, Technology, Society and Environment
(STSE) into learning; STEM education in Thai context; research about STEM education
378521 anuluaginenaansiioadn 3(3-0-6)

Being Professional Science Teacher

AIUAAYVRIIVITNAT UNUIN wiid N132UVBIAT RAININITVDIVIANATUALDIANT
Adnag udnuazYoRsiin MsaisinuaiiAdeiTnasinermans msauaadnenwiaz
aussanmanuluagineteans nsluyrnauriinisiseuinasndin inaau1nsgIuizTnng
WYIENS ANSITU ITTIWITTNVDNVITINAT ﬂjﬂuiﬁug’mLﬁlEJ?ﬁum;]w,ﬂEJﬂWSﬁﬂE’]LLaz‘lJ‘SSﬁﬁ‘Uﬂ’ﬁﬂ:!
Frdnaslulsadouiitiinermans vanns wfn wnuftRaRrtunsiansaanmansane wén
53301008 mm%aé’méqﬁm Ve NENNI3 LAzsTUUATAUmAENTUSINSTANIsANEY N1sAneEd
Huszuu fausssu uyvediug wasmsdoansluesdng nngiiimaingimani@ne msvianudu
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fiu MsUsgiunmuAmnsAnm Msuimsdanistudsuinermans uaznisdelasanisiinerdn ns
Jnsanusifeiuindneg

Importance of teacher profession; teachers' roles, functions and duties; development of
teacher profession and its organization, characteristics of good teachers, creating good attitudes
towards science teacher profession; increasing teachers' potential and competence, how to be a
life- long learner; science teacher profession criteria, moral and professional ethics for teachers;
basic knowledge about the laws concerning education and professional practice in science
school; principles, concept and guideline about management of educational quality, good
governance, honesty; theories, principles and information technology for educational
management; systematical thousght, culture, human relationship and communication in
organization; leadership in science education, team work; quality assurance of education; science
classroom management; vocational training project; knowledge management about teacher
profession
378522 MSHNUJUANTIVTNAFINEIANENTIENINaTEY 1(0-2-1)

Training for Science Teacher Profession

n1sdunan1sIansiseusluieuieuingieans aviununisdnnisiseuiuay Y§URng
Jamsizoudlueaiousss msdaviedesdetanansFous nasinslirzuuunasdndunanisFeus
pugaUszasnsteu; Tinesitymnisdamsisoudiasinauethidensisoiitensuitam

To observe learning management in science classroom; to construct a lesson plan and
apply that in real classroom; to construct a learning assessment tool, criteria for scoring and
assessing learning achievement based on learning objective; to analyze problem in learning
management and present research idea concerned how to solve that problem
378523 nw1 wAlUlAE uazuvasEudIneAans 3(2-2-5)

Language, Technology, and Learning Resource in Science

nsinvinuensldawineifienisdeansluiiossou msldnwdinguyelineudiodmiy
wazduosnwiigndes Mmdminwsinguamenienisinwuazinermans uvaasouineteans
TunazdnsUszima msdadanndeuiionnsianisiSeudinermans nsuszandldrouiinmesuas
weluladansaumaiiionisiamsiseus nqui sUuUU uaznagndnsiamuinngsy ietnemsiseus
N1308NLUY N15UTEEURG Lazn1sUSulTuinnssy walulagarsauwme warnsdeansiiieduaiunis
Seudinermans §UANsIdn1wdingy naluladansauna waz/v3e unduieui 9an153nnis
SguFInemans

Practice in using Thai language for classroom communication, using English language
focusing on reflexive speaking with correct expressions and pronunciation;  vocabulary and
terminology in education and science; science learning resources in Thai and others, organizing
environment for learning in science, applying computer and informational technology for learning
management; theory, model and strategy for innovation; learning network; designing, evaluating

and improving innovation, informational technology and communication to promote science
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learning; practice on using English language, informational technology and/or learning resource
to manage learning in science
378524 msiauazUsziliunanisiseuimenaans 3(2-2-5)

Assessment and Evaluation of Learning in Science

N9 8g) nann1TIaNakarUTEIIUNANITITEUIINGIMENT N1TILATIEYILAZNITHUANANTS
Uty wInnssunIsianauasUssiiiung ﬂ?i@@ﬂLLUULLﬁ%ﬂ’]'ﬁﬁWUWLﬂ%‘lﬁmﬁai’ﬂwauagﬂi&ﬁuma
dmduvioaFouinenmand UjtRnmaitaunedesdietona maiudeya msliesgitagnmsuana ns
Usillun1sdnnisisen; AusTsHLazasesTIudmiumsinnauazUsziiuna

Theories and principles of assessment and evaluation in science; analysis and
interpretation of evolutional result; innovations of assessment and evaluation; design and
development of instruments assessing and evaluating learning in science classroom, practices on
developing the instruments, collecting data and interpreting data; evaluating teaching practice;
ethical and moral in assessment and evaluation
378525 n1sufjuAnisaauInedansiulsaieu 1 3(0-16-8)

Practicum Teaching Science in School | Laitfosn31240 2lug

nsUsegndldannug Wnwe Yssaunisal aanmelviommeditou TUnufoRauindnlu
aoufiny laginuiRnuasitienguarseinetmans wuveaiewinemans 0an1siamn
ndngns M3danisiseus msadrsdensiSeud myiauazyseiunanisieud uarnsdafanssuiam
Asew tiawedsaiulymnsinnisiteudinermanswasuuiniuily

Application of knowledge, skills and experience from all course works to be trained in
science teaching profession in science classroom; practice on curriculum development, learning
media, measurement and evaluation of learning, as well as, management of the student
development activities; presentation of issue in science learning management and its” solution
378526 n1sufuAnIsaauInenAansulsaieu 2 3(0-16-8)

Practicum Teaching Science in School II Laifoandn240 Faluq

AnUfURMAnIneFInermansiuveassuiawineimans giinsiauvdngas s
Jansizoud mstauazussidiuna msadadenisiiou mstauazussifiunanisiieu msdnfanssu
Waugisey waznisuTmsanuluanuding efuseuaviiaueuinnssunisianisiseuiinereans
MsfaLInsEUIUMsTansBoud uarnnsdafanssuaiuanuduindneg maideieimgSoy
nsuanidsuiseudvdoutsiiumnuilunsduuunsng

Actual practices of science teaching profession in special science classroom; practice on
curriculum development, learning management, learning media, measurement and evaluation
of learning, as well as, management of the student development activities; learning innovation;
development of learning management process; and extra activities for teacher profession school
administration management, discussion and presentation of science management process; and
extra activities for teacher profession research for learner development, knowledge sharing in

educational seminar
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378531 NMSIAAYINYIANEAILATAMIAAENS 3(2-2-5)

Organization of Science and Mathematics Camp

Ns¥RRINIsUESUNENERS LnuIneIAans/adamans s1en15nsviAL/Ang Suimeside
waz/viededavial  umduoufinermans AfisAuel aaudnd yuyuInerans/adnmians
MNBNU/DIANTMTINGIMERS/Adinenans viauAnuideusnyg mMsdadigingimans/adamans
syaulszanfner nsinAIneImans/Allnran STz AUl

Extracurricular activities, science/mathematic games, television/radio programs, internet
and/or media; learning resources in science e.g. museums and zoos; science/mathematics clubs;
organizations/ institutes for science/ mathematics education; conservative- based field trip;
science/ mathematics camps for primary education, science/ mathematics camps for secondary
education
378532 UINNTTUNININGIAIEAIANE 3(2-2-5)

Innovations in Science Education
ANNLNY ALAIALAZUTEANTBIWIANTTUININGIAIEASANYT LUAR mngﬁmﬁ’umiﬁwmuaz
a¥19assiuinnssumeInemansdinen TuneunonRUULaTNAINaS @ IRuTAnT sl odua S
N53ANTSISEUTINeAEns WnMsartunsuns L IRnssIminenmansanuegaiiuszansam
gULLUULLazLLm‘vmms‘disLﬁumﬂsﬁufmﬂiiumfmmmam%ﬁﬂ‘m

Definition, importance and types of science education innovations, ideas and theories
about developing and creating science education innovations, processes of design and creatively
developing innovation to support science learning management, guidelines and processes of
effectively implementing science education innovations, evaluations of science education
innovations
378533 ﬁﬂHSLLazﬂ’izU’Juﬂ’ﬁW’NaﬂEJ']ﬂ’]ﬁGl’%LLaZﬁﬂUZﬂ"liﬁﬂ%uQQ 3(2-2-5)

Scientific skills and process and Higher Order thinking skills
ANRLNY AUATIATY LAzeIAUIZNIUTDIYINBELAZATZUIUNSNININGIAIERNT inwe 113

Wflguqa wainuenISARuARISIUT 21 EULLUUﬂﬁﬁwmﬁﬂwﬁﬂ%uQﬂ nsuAdaynn mﬂﬁm&gma 13

=

9d1S ADANUNUNYNIINGIANEASHLALNITULAUD NISRUTEY NSANSISUAS19ETSA  NSARBENl

b qp. D)

Y

I1TUYNE miﬁmmiﬁauﬁﬁdqLa'%mﬁwzuazmzmumsmﬁwmmam%uazﬁﬂw miﬁm%uqq
saainerluenssei 21

Definition, importance and components of scientific skills and process, higher order
thinking skills and 21" century thinking skills; models for developing of higher order skills, problem
solving, reasoning, communication and representing, connecting, creating and critical thinking;
learning management for developing scientific skills and process, higher order thinking skills and
21°' century thinking skills
378534 Angaansiugululsaieu 3(2-2-5)
Basic Science in School
uludimimngimansiiosseuuresdadidin aruduiussenindunadauiuszuuiig
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NINYINTSITUYIF auThveans aseasisnazusadamiedasenineeunia n1sidsuunlasaniug



41

asazats UAASe el ussusndnlndy usdliudae wazusedaeded nisiedoud nduuiunis
M59T3n MaAsugundse UFduiusszritsansuazndaany nseysnndsny nansenuanmsld
wdsu lassadanazesdusznavvetlan vssemaALaznnasuLlasnfionnia plivsene waz
Fugnuveslan Amuinisvesszuugior nudnduaziennw msufduiussemineseuugiesiuaddin
UfuRnmsiamsseuduuuldlamidugm

Living processes, relationship between environment and ecosystem, natural resources;
properties of matter, particle structure and interparticle forces, change of state of matter,
solution, chemical reaction; electromagnetic, gravitational and nuclear forces, motion; energy
and living, energy transformation, interaction between matter and energy, energy conservation,
effects of energy utilization; structure and components of the earth, atmosphere and climate
changes, topography, earth morphology, evolution of the Solar System, galaxies and space,
interactions between the Solar System and life; teaching practices on Problem Based Learning
378535 AngnarandinaialulsaFeu 3(2-2-5)

Additional Science in School

Anwinszuaumsuidym msdvdudeyainfumaiaujiinismadiinenfsfussuy
e ebofivuazdn wadamgadaine wemadanisadafiduenniiy Anvisnisudilgmnmis
wniligafuiEmannginuTinawediniudluinuagsall audRvestuduilflugravingsy ny
wazUfAsonsiinaduman navesarsusznevusladiiinasequaim HanszuiunisAnuaznaass
uwitymmeiEndiieafunisinszeenie 1an gaundl nsindsinamndliiv AnuEanaaLazveuLn
109n1530 UuAnsdnnsiseuduuulilassnudugiu

Study problem solving process, searching information about biology laboratory
technique involving ecosystem, plant and animal tissue, microbiology laboratory technique and
DNA extraction technique; approach of solving problem about vitamin C analysis, property of
gypsum in industry fine, reaction of rusting, product of halogen compounds affecting human
health; practice thinking process and experiment in physics including measurement of distance,
time, temperature and electricity; error and limitation of measurement; teaching practices on Project
Based Learning
378536 WadallagiudmiuinermanifAnwlulsaeu 3(2-2-5)

Current Topics for Science Education in School

Anen aAUTe wleuemItaunsAnyIvemansvesUszmalvenazUszwalulavondou ms
Apsieh dueest wmaitemadeslondeuionsinungaaufiluaniufnm

Study and discuss policy of science educational development in Thailand and ASEAN,
analyze and synthesize how to implement the policy into school practices
378571 duuun 1 1(0-2-1)

Seminar |

Anw oAU Ansziussinulgmnisfinuninermans/Mand/ i/ 3ine1wesuseimalng
WisuguiuasUssva Aesigvanuduiusveslaynidedusedouisidy  eAusTetwlunn1i
Weaiteowan waznauefeginnssuiiowdtam



a2

Study, discussion and analysis of issues in science/physics/chemistry/biology education
in Thailand and others; analysis of connections between research problem and research
methodology; discussion on research trend for future and presentation about an innovation for
solving problem
378572 duuun 2 1(0-2-1)

Seminar Il

AnufRnsdadusmndinnisifeafuns@neingimans/mand/afl/Ainer mstaue
waznuanasuUszaunsaRfessiutadindnyilusumalnedeussmneuendeou

Practice on seminar in science/physics/chemistry/biology education; presentation and exchange
of graduates’ research experience in Thailand or Asian countries
378581 INYIUWUS 1 WU A LUU N 2 6 WUEAN

Thesis I, Type A2

Anwesduszneuineniinus vieset1dnerinusluaviviendes fuuedseduland/
ideineninud Ramenaisuaninuinsiveenieafuinerinus (Concept Paper) wardnviua
M3dupseiieonatsuaranddeiifendes Waunadesdenarisnsidedavinlassainerinug e
ULaUD ADAULNITUNIT

Study the elements of thesis or thesis examples in the related field of study, determine
thesis title, develop concept paper, and prepare the summary of literature and related research
synthesis, develop research instruments and research methodology and prepare thesis proposal
to present it to the committee
378582 INYIUNWUS 2 WU A KUY N 2 6 wiuenn

Thesis Il, Type A2

Fusunadeya Tinsesideya dmhssauanuinviiaued oo191567USnw inednug
JosiineninusetuanysaitasunanuidoiioRfiusineunsmsnusidusansdng

Collect data, analyze data, prepare progress report to present it to the thesis advisor,
and prepare full-text thesis and research article in order to get published according to the
graduation criteria
378591 AsAUATIIDATY 1 2 wiein

Independent Study |

AnwIAuAd ALATIEVANINNITINNITISEUS UlaueiidenisAnyl audidgveslym
BeulostuanmilamnsinnisBeuiamemadaimenuagiuunaanside Tassumsduaidasy
WU LAUDADAZNTINATT

Inquiry study, analysis of learning contexts, presentation of studied topic, research
background and significance according to critical circumstances of specific area, report on a

concept paper and proposal towards committee
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378592 n1sAUATIDETE 2 2 wiqein

Independent Study I

tiauesudevisitefiaenadasiuiidonsdunindasy Mununsasuasiauaiosiedde
mafulaziinngideyanmside dminefesdeldouazuimnsanmiomniaueennsnssms

Presentation of research methodology concerned their topic of self-study, planning how
to construct and develop research instruments, collection and analysis of research data,
developing research instruments and innovation for their committee consideration
378593 n1sAuAINdasy 3 2 waenn

Independent Study llI

ULAUBNANNTITY UNATY nseAuTenaLazdelausluziion s lule Uszsqml,amﬂ?{au
Usgaun1sainsAuAIndasy Suilialnindainanenssunis wily @8 wardavinsnssunsauain
davvatuauysel lauedndinine e

Presentation of research results, conclusion, discussion and suggestion with implication,

meeting for exchange on experience about self-study, getting criticism of committee and then
revising report (if in case); developing full report of independent study for the graduate school
897507 nszuaLAITMeadiamanstuduluiEnd 1 3(3-0-6) Basic

Mathematical Methods in Physics 1

flsidu afanazanusieiilos nad1adoyius eyiud Uiwusuuulidrdauazuuudnfn
auiuSoy WASNdUaTAINIMUA NITUATEUUANNSINEY ALD1EMAENNETLI USQInnnes
aunsdseyiusansysusuvilanazduduass Uiiusliund eynsumdiasuazeynsuyBios szuuiiie
Tés nsudasszuuiiin ayiusdesvosilaiduulauagilsidulszney Uiwusnanedu

Functions, limit and continuity, differentials, derivatives, indefinite and definite integral,

partial derivatives, matrix and determinant, solving system of linear equations, eigenvalue and
eigenvector, vector space, first and second order differential equations, improper integrals, Taylor
series, Fourier series, curvilinear coordinate, transformation of coordinate systems, partial derivatives
of implicit and composite functions, multiple integrals
897508 nszuaLAIIMeAdInmanssuduluREnd 2 3(3-0-6) Basic

Mathematical Methods in Physics 2

aqﬂiuaﬁuﬁ ﬂ’]i@jL%’lLLazéaaﬂ LLﬂﬁ@ﬁﬂ%@ﬂL?ﬂL@@% ANBNIVDIEIULAY FIATHUNITINT
Wweud lanesiuduaziasa Usiusaudu USnusauia nquiunvesalan nguiunvesnid fendu
WARWUUALIN WAaRRavesflandulteu faiduinsiey aun1slad-Sdud manusiusi@siou nmsm
USNuslnesa3ann aunsliseyiustas Janeamveuiun

Infinite series, convergence and divergence of series, vector calculus, length of a curve,
gradient, divergence, curl operators, line integral, surface integral, Stokes’ theorem, Gauss’s
theorem, Dirac delta function, calculus of complex function, analytic function, Cauchy-Riemann
equation, complex integral, residue integral, partial differential equation, boundary value
problem



aq

897509 USwgyuazlaseairadmgullundnd 1(1-0-4) Philosophy

and Theoretical Structure of Physics

APUNNIBVRIYINENG NQUNILUU UASNQUIHNE N1TTIHUNFUNITUALAIUFUN TN
Wand Usgiilugnusdiuvemgulnienin AUNMINSARBUT AUNNTANE LUULKUALAAYINAAIANS
wavgavainerans dnd awin nsla Msdulazaumngvesndu lassaisvosgunaingmans

Meaning of physics, system theory, source theory, classification of equations and
mathematical relations of physics, space as a home of a physical theory, equation of motion,
equation of state, pattern of thought in mechanics and thermostatics, potential, field, flow,
vibration and meaning of wave, structure of thermostatics
897596 Wandnaludmiuazianduasdsnueans 3(3-0-6) General

Physics for Teachers and Social Sciences

Jaurmans warmans nuuazndany luwudndadu Tusudndeay nsdu aduna o]
Jatvaia gauuwarans Usingnisalauds veslua Triihade Tinszuanss udmdn-lnih a@is
wimdn anumieniwazauglii ifnszuaady aduwivanluin duivsawdivay Jand
AIDUAY

Kinematics, dynamics, work and energy, linear momentum, angular momentum,
vibration, mechanical wave, kinetic theory of gases, thermodynamics, transport phenomena,
fluid, electrostatics, direct current, electricity-magnetism, magnetic substances, induction and
electrical capacity, alternative current, electromagnetic wave, relativity, quantum physics
897517 guuwWaFARSTuRY 3(3-0-6)

Introduction to Thermodynamics

ﬂgﬁumqmwwamam‘ ANITUALNTLUIUNT UWIFRANAR LAZKNAITY @1TWITWUNLUAN M50
Toundsanu wasnunelu pinsanslud eulnsd uaznpdeiaevesgammanmans dndidsgamna
mans lassaisvesgammanans msiasuignia svuuidn

Laws of thermodynamics, state and process, ideal gas and real gas, paramagnetic
substance, energy transfer, internal energy, Carnot cycle, entropy and the second law of
thermodynamics, thermodynamics potentials, structure of thermodynamics, phase transitions,
open system
897569 narnaninlBuTUTUAY 3(3-0-6)

Introduction to Quantum Mechanics

Hafdundu aunisrlsiareiuuuldfutunat Uigileidu damluaudd Tuaududea
&t eynaiviouiy mwﬁmssumuﬁiﬁ%uﬁ’unm nanN1suUIEL NMsUszanasutaed ngung
sumuiiTuiuna) nMsUstnaueionudin msnsuds

Wave function, time- independent Schrodinger equation, function spaces, three
dimensional problems, angular momentum, spin, identical particles, time- independent
perturbation theory, variational principle, WKB approximation, time- dependent perturbation

theory, adiabatic approximation, scattering
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W.A. 2549
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14. U9V

14. U

YSumednseleudtidenns

Situgu uliitesndt 9 wmihein AvriNugiu U 3 wdein dapuenans TWiluivdedulatu
366511  Ngufifiugiumensfing 3(3-0) 366511  Nguiifiugiumensfin 3(3-0-6) mein
Theoretical Foundations of Education Theoretical Foundations of Education fasneivunaluladansaumaiag
366513  3eioUTnIdevedanaNmEns 3(3-0) deansifionsfinmn
Research Methodology in Social Sciences anwmRe 3 nuwhn
366515  wialulafansaumnauazdoansiiiensinu 3(3-0)
Information and Communication Technologies
for Education
ey drunulifesni 7 wihefin Uedu U 12 mhein Yfungdnmsiimermansuay
378521  msTinenemaniuazivalulad 3(2-2) 378511  MsTInerrmansiun1siaunangns 3(2-2-5) walulad WUuwdnnsg
Scientific and Technological Literacy Scientific Literacy and Curriculum Development 3v1mmam§ﬁumiﬁ’muwé’ﬂgms
378522  MTIdLuaEiwLINTIANSSEUTIvIeNY 3(2-2) 378512  MFIREMNINg1MmansAny 3(2-2-5) wiousudgadlomliviuadi uay
Research and Development for Learning Research in Science Education aamé’aﬂﬁum@lsgﬂuamﬁwmam@
Management in Major Subject 378513  @zifudnw 3(2-2-5) GEl
378593 @l 1(0-2) STEM Education YSusednnITekaziaiunig
Seminar 378518  MIsALNINIIANISSEUTINe Mans 3(2-2-5) FansiFeuiiviane Juinide

Development of Learning Management in Science

MEAMIAERSANY Lﬁaﬂ%’uﬂgﬂ
Womliuasty wazaenndasiy
WINIFIANTINVRIATAN
Wuseinasdudne e
Uuusmangmslviuae
AOANABINUAIINADINITVDIHIAN
Wusednnsiannsinng
Boudinermans vadau
esnnuamIdeuseiiiundngns
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a =
AVUABN

WHW N WU A 2 Sunuldtesnin 12 wiiedin

bbNU U

Funulaidesnit 18 wiheis

1) wuRidnddnw

261503

261504

261512

261523

261543

261515

261516

261553

261554

261574

271545

271554

WBsvmeadinmansdmiudniland 1
Mathematical Methods for Physicists |
WBnsvsadineansdamsutdniand 2
Mathematical Methods for Physicists |l
NaransAaaan

Classical Dynamics

nafansLeEna

Statistical Mechanics
narnanslvinaancdn

Classical Electrodynamics
NuiAreusiy 1

Quantum Theory |

NgufAteusiy 2

Quantum Theory I
Wandveslamdsawazounia 1
Nuclear and Particle Physics |
Wandveslamdsanazoynin 2
Nuclear and Particle Physics |l
ATIFNARIHANE

Astrophysics

sydiAGnduazlaninen

Geophysics and Earth Science
wialulagndsnumyuisy

Renewable Energy Technology

3(3-0)

3(3-0)

3(3-0)

3(3-0)

3(3-0)

3(3-0)

3(3-0)

3(3-0)

3(3-0)

a =4
AYLaaN

WNUY A UWUU N 2
WY N LU N 2

Srunulsddesnit 9 wulein
Fuliddesni 9 wieia

(n3dlSunulasINTs aadn. Ussianyu Premium)

Fruulaidesnia 9 wieia

LR ¥

nguseIvIAL

256545  auAIansLAL 3(3-0-6)
Chemical Kinetics

256555  telagtumaniiliasgs 3(2-2-5)
Current Topics in Analytical Chemistry

277583 madnmsvesdouazidelugramnssed  3(2-2-5)
Waste and Wastewater Management in Chemical Industry

277561 aeamnssulinsideuuazUlnsiad 3(3-0-6)
Petroleum and Petrochemical Industry

nguseIvnand

261557  Flandiniesfnsailaedes 3(3-0-6)
Nuclear Reactor Physics

261559 WaAndwdsnuge 3(3-0-6)
High Energy Physics

271544  Y@nAAINANENT 3(3-0-6)
Astrophysics

271545  sytdndnauazlaninen 3(3-0-6)
Geophysics and Earth Science 271545

897507 nsruaAsmendnmanstuduluiiand 1 3(3-0-6)
Basic Mathematical Methods in Physics 1

897508  nszunuIsmendnenanstusuluiand 2 3(3-0-6)

Basic Mathematical Methods in Physics 2

Ysuidunquaedn andindu
WUV
AAIIUIUNUILAR VDY

@ 1 a a
w0 2 10U 9 mdein 9nudy
12 wiliein
ARTUIUVLILAR VB
w2 W 9 whefn 9nidy 18
SAvernld
Ysuideusigdvnidentva lnedn
wagliinsngdnn e lidennaaeny
mMsUfuUTImangnIvesAny
a s A v a a
Iemans waviivelilasiedng
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271568

366581

378531

mﬁmswﬁawﬂﬂﬂﬁuqa 3(3-0)
Advance Electric Circuit Analysis
NiaAfne

Studies
MwBangedmMIUNMIIANITEuTITIRNIE

1(0-3) Regional

3(2-2) English
for Learning Management of the Major

2) WUV WATANY

256523

256524

256548

256556

256557

256561

256562

277515

277516

277541

detagtumaniiduvsddunsiz 3(3-0) Current
Topics in Organic Synthesis
nAnSIIs U ALAZNSEIATI 3(3-0) Natural
Products and Synthesis
detagtumaniligaidnd 3(3-0) Current
Topics in Physical Chemistry
\nSesflomanaiaaninsalnd 3(2-2)
Instrumentation for Spectroscopy Techniques
ANSATBNLAZNITLINAITHIDENS 3(2-2) Sample
Preparations and Separation Techniques
mwﬁﬂﬂzuqﬁumﬁLmnsﬂmaa%a
Techniques for Structural Analysis
wasiunly 3(3-0)
Nanochemistry
htedesthgtumaaiivsiinduaziailavy 3(3-0)
Current Topics in Ceramic Chemistry and Metallic
Chemistry

vhdaidestlagtumuainedueiuardlnsiall 3(3-0) Current
Topics in Polymer Chemistry and Petrochemical
nsdianisveadelugnaivinssuini 3(2-2) Waste

Management in Chemical Industry

3(3-0) Advanced

897509  Uswayuaglassainadmguiluidnd 1(1-0-4)
Philosophy and Theoretical Structure of Physics

897596  Handinludmiuasilanduazdsnummans 3(3-0-6)
General Physics for Teachers and Social Sciences

897517  guvwamanituiy 3(3-0-6)
Introduction to Thermodynamics

897569 naranimouduiudy 3(3-0-6)
Introduction to Quantum Mechanics

nguseIVITIINe

257541 ANg1AansiIn gy IInTg 3(3-0-6)
Integrative Biological Science

257502  waduazdiivenseiuluianadugs 3(3-0-6)
Advanced Cell and Molecular Biology

257543 wnaliadagtunainermansganin 3(2-3-5)
Current Techniques in Biological Sciences

257544 LuuvueATuveAiTinuazn1sAIUAL 3(3-0-6)
Metabolism of Organisms and Control

ngusIEIVIINIAEAsAnE

378531  MsInAEINIAEnILaALAAENT 3(2-2-5)
Organization of Science and Mathematics Camp

378532  UINNITUMSINIAARIANE 3(2-2-5)
Innovation in Science Education

378533 ﬁn‘wzLLaznizmumimﬁwmmam%uazﬁﬂwzmiﬁm%uqa

3(2-2-5)

Scientific Skills and Process and Higher Order
Thinking Skills

378534 Anegnmansiugiululsadou 3(2-2-5)

Basic Science in School

- iunguIeIgIEenanu

Inenmansdne Faduind
YIINTTENINDIAANNS
AngrransnuAtEnsnIsaeu
(Pedagogical Content
Knowledge) Liun1suszenaldlu

3
v

voaFeulsadeu/guu Vil
dudunsiayineens
2ONUUUNIFIANITREUS dmsy
Tanluamssuil 21
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277561

366581

378531

geavnssulinsdeuwasUlnsind
Petroleum and Petrochemical Industry
NiaAfne

Regional Studies
MwBangedmMIUNMIIANITEuTITIRNIE

for Learning Management of the Major

3) WIUAVITVINeFN®

257518

257524

257543

257544

258515

258516

258517

258524

258531

258584

258564

Widetagtiumainemansdinim 1
Current Topics in Biological Sciences |
Tassaauagnthiivesiy

Plant Structure and Function
AuduuSveIiydnIuardunsd
Plant Animal and Microbe Interaction
AUNAINRAINNTININ
Biological Diversity

nanIrInen 1

Principles of Biology |

nANTTINEN 2

Principles of Biology I
IInevouwad

Cell Biology
mamzidsaioidefiniugs
Advanced Plant Tissue Culture
meinmemansiuiouiiou
Comparative Anatomy
wAllAN9TINeN

Biological Technique
Wugmansszaulaiana

Molecular Genetics

3(3-0)

1(0-3)

3(2-2) English

1(0-2)

3(2-3)

3(2-3)

3(2-3)

3(3-0)

3(3-0)

3(3-0)

3(0-6)

3(3-0)

378535

Ingrmansiiaanlulsaseu

Additional Science in School

3(2-2-5)
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258574

258582

366581

378531

a3sinevosiiadugs 1
Advanced Plant Physiology |
IrinenanziInaen
Environmental Biology
NiaAfne

Studies

MBI EdMIUNMIIANMITEUTIT RN

Learning Management of the Major

4) LUV ARIRFENSANY

252442

252511

252515

252523

252525

252531

252561

252571

252572

UsgThnavimuinisvesndinenans
Mathematics

AMTIATIER

Analysis

MRS T ey

Analysis
Nadindudunazngufwnindg
Linear Algebra and Matrix Theory
ﬁmﬂzﬁmmuﬁssmfuqa 1

Advanced Abstract Algebra |
nymnazpanduImnein

Graph and Combinatoric
nowelad

Topology

3(2-3)

3(3-0)

1(0-3) Regional

3(2-2) English for

3(3-0) History of

3(3-0)

3(3-0) Functional

3(3-0)

3(3-0)

3(3-0)

3(3-0)

nufuarufuRnsiaumdngasadinmans 3(2-2)

Theory and Practice in Mathematics

Curriculum Development
Ataranstulsasou

Mathematics in School

3(3-0)

- ALYV IV IEeNNGY
adiamansfinu ileliivdngns
atuils fenundu “Inermans
fnwn” Sudumandianizgmaunn
Batu
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252574

252582

252584

252587

252592

252593

366581

378531

JeynaznTidensaeuntindans

3(3-0)

Problems and Research in Teaching Mathematics

BnsvesatinmmaniUszynd

Methods of Applied Mathematics
aumﬂ%qaqﬁuémﬂiyﬁxuga

Advanced Ordinary Differential Equations
NyAdingadulszend

Applied Linear Algebra
Hitefivruivadin

Topics in Algebra

HidetitAyn13IATIeI

Topics in Analysis

inafnwm

Regional Studies
AMBINgEdmMIUNMIIANMITEUTIT RN

for Learning Management of the Major

5) LUUIYIINGINTABURIABS AN

254512

254514

254522

254531

254533

254541

nanN1IAIIUIUNIY

Principles of Programming Languages
AaNfiaasNIITIN

Computer Graphics
nanMTIFUVUGURNNS

Principles of Operating Systems
EEANTRINRHE)

Database Systems
NTAATIERAZNNTOBNLUULTIING
Object Oriented Analysis and Design
\AsOTIBABNNINDS

Computer Networks

3(3-0)

3(3-0)

3(3-0)

3(2-2) Selected

3(2-2) Selected

1(0-3)

3(2-2) English

3(3-0)

3(2-2)

3(2-2)

3(2-2)

- fiauvun/Avidenngu
PoNTImeTANYY Lielvividngns

o Ko a &
AUUUL dAnutu

«R

Ineeans

Fnwr” Fadumanianizniin
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254561  htafnEanIeINgINIIARNINeS 3(2-2)
Selected Topic in Computer Science

355536 mﬁ@ﬂﬁiwum'ﬁﬁumﬁtﬁ@mﬁﬂm%uqlq 3(2-2) Advance
Management of Information Systems in Education

355503 msUszendlusunsunoniumefiionisinu 3(2-2) Applied
Computer Programming for Education

355544 LFuifion1sfinm 3(2-2)
Web for Education

355547  msdansiSeunsaeuuuiu 3(3-0)
Web-based Learning Management

355548  ARNRIMRSTINERUSARTYE 3(2-2)
Intelligent Computer Assistance Instruction

355553 A19138UNITE0UUUTEUULASOUIUE0SYE 3(2-2)
Intelligent Web-Based Instruction

366581  HINARNK 1(0-3) Regional
Studies

378531 awBangudmiuNsiamMsseuiiviame  3(2-2) English
for Learning Management of the Major

nguIvIINAZ
378501 mswwdnenwaanduag 3(3-0)
Teacher Competency Development
378502  IINYUALAMTIINNSITEUF 3(3-0)
Psychology and Moral in Learning
378503  nsWwuANEAMETUVANgATUATMTISENS  3(2-2)

Competency Development in Curriculum and Learning

309U U 16 wein

(awznsald3unulaseanis 4A9A. YU Premium Aadieuiviaantedu)

378515

378516

378517

378585

378586

378587

1w nalulad uazundaieuiinemans 3(2-2-5)
Language, Technology and Learning Resource in Science
nyinwasdsziliunanisiseudinenmans 3(2-2-5)
Assessment and Evaluation of Learning in Science
rulupginermansioadn 3(3-0-6)
Being Professional Science Teacher

MR TRMTANTNATINeIEanssEiatey 1(0-2-1)

Training for Science Teacher Profession

nsufuinisaewinetmanslulsasou 1 3(0-16-8)

Practicum Teaching Science in School | 240 3l

nsufuinisaewinetmanslulsaiou 2 3(0-16-8)
Practicum Teaching Science in School |I 240 3l

- dadvidentidiu 16 wiheAn
dwsugSunulaseims ame.
UszlAnyu Premium
dnsedndnag Aldysanmsluly
seAnvifuLagIvIdeniseusey
uieen LLaxLﬁmwsﬁm%Wﬂg’Lﬁ
ASOUARUIATTIANTNVDIAT
dN1 W.A.2557
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378504  vgufuazuuAnisinuaznsUseiiunamenisingm
3(2-2)
Theory and Practice in Measurement and Assessment in

Education

378505  ufmnssuuazmsiseiilewaunnsiGeus 3(2-2)
Innovation and Research for Learning development

378506  fngnmmsdeansiitonisiFouiinenmans adnmaniuas
wialulag 3(2-2)
Competency in Language Communication for Science
Mathematics and Technology Literacy

378591  misujUiinisaewivanizlulsaseu 1 3(0-9)
Practicum Teaching Specific Subject in School |

378592 msufUinisaewivamslulsnseu 2 3(0-9)

Practicum Teaching Specific Subject in School |l

15. Angdnus

15. neniinus

Fuuliidasnii 12 wiiedin

- YSuwdadu 2 518 Frunu

378599  Angiiwud 12 VAo Rl 378583  ANYNAWUS 1 UWU N WUU A 2 6 BN Ve RRETENGH]
Thesis Thesis |, Type A2
378584  ANYNAWUS 2 UWU N WUU A 2 6 BN
Thesis Il, Type A2
16. n1sAuadBasy Sunuliddesnin 6 wihein 16. n1sAuadBasy Snulidesnin 6 wihefina - YSuwdadu 3 91871 S
378598  ANSANWIAUAIIMEAULDS 6 e 378591  AsAumiINdasy 1 2 wihgin AUWARALAL
Independent Study Independent Study |
378592  n1sAUAINDEsY 2 2 wihein
Independent Study I
378593  n1sAUAINDEsY 3 2 NeAn

Independent Study Il




98

nangnIuTuUse w.A.2552

nangnsuFuUse w.A.2560

a15zlun1susulse

17. Avsauladduniaeia Fuau
205500 Mw8angudamiusERuUIygn
English for Master Level Studies

3 wgnn
3(3-0)

17. Avrdsauladduniaeia Sy 5 wdein
366513  suileuidiTemsdenudans 3(3-0-6)
Research Methodology in Social Sciences
378581  duwwn 1 1(0-2-1)
Seminar |
378582  duuun 2 1(0-2-1)
Seminar I

Wiy 5 wiein
fmnvnwseng e Tudanane
Fremueadl NULC suulaune
95M9

WiaAnduun Ju 2 wihefn
AN 1 miefn Seiietely
anlehideineiinus uwavdu
ANTAAUAAMIUNANTIIV
Inendmus suvadiielvaonades
AUNnIFININTINURIRTAN
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18. WNUNISANWYA
WWL N WUU A 2

205500

366511

378521

2XXXXX

366513

366515

2XXXXX

2XXXXX

378599

Fuln 1

= v
AIANTIANYIAU

AN UEMSUTTAUUT YY1
English for Master Level Studies
NURNUFIUININITANW

Theoretical Foundations of Education

Ya I3 al
mMsiinemansuazimalulag

Scientific and Technological Literacy

v weniden
Elective Major
59

Fuln 1

MansAnwUane

seauisidemedenudmans

9(12) nuenA

3(3-0)

Research Methodology in Social Sciences

walulagansaumanasdoansiienisdne  3(3-0)

Information and Communication
Technologies for Education

A ueniden

Elective Major

A ueniden

Elective Major

Aneriinus

Thesis

Extl

gee
=}
=p.
N

3(x-x)

3(x-x)

2 RN

14 28N

18. WWUNISANWYA
WHW A WUU A 2

366511

366513

378511

378518

378513

378512

378581

XXXXXX

XXXXXX

TR 1
AANSANEIA

ngufiugrumenising 3(3-0-6)
Theoretical Foundations of Education
suilouisidumedenuenans (Liduniisin) 3(3-0-6)
Research Methodology in Social Sciences (Non-credit)
MsFnemansiunsiauImangns 3(2-2-5)
Scientific Literacy and Curriculum Development
MsimuINsianIsSeudinemans 3(2-2-5)
Development of Learning Management in Science

9 9 wefa

D7 1
aamsAnuUane
AzifuAnw 3(2-2-5)
STEM Education
AT IAERSANY 3(2-2-5)

Research in Science Education
funun 1 (hidumhein) 1(0-2-1)
Seminar | (Non-credit)
Fiden 3(x-x-x)
Elective Course
Fiden 3(x-x-x)
Elective Course

T 12 wdawin

éte
cb
=b.
N

FINYNIYIDINGY

e sedouizidems
drumans ann1avane 1iseu
finadu Huindedulsidumie
fim
Wasuneinmsdingimaniuas
wielulad Wusedvnisg
Wenmansiunmsiauvangns
WaAmmsiansdaniszous
Wemans
gredvudenivegnavane

an 2 iheinlunavane
Wiadmazdudnw
favunaluladasauneuiag
Foansiiionisin
SreRmdununanndud 2 amadu
W 1 mavane
WiaBnsisemeineneans
finwn
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aANMSANEAU AAMSANYIAU
2000¢ AYUBNLEDN 3(x-x) 0000 ATMADN 3(x-x-X)
Elective Major Elective Course
378522 msidbuasiamnsinnsseuiiviame  3(2-2) 378583 MEIUNUS 1 UKW N WUU N 2 6 Vi - AndNMTITEuALEmUINITIANTS
Research and Development for Leaming Management in Major Subject Thesis |, Type A2 L%'Elui%%aww
378593  &uuun 1(0-2) 394 9 wiqefin - YSumhefnvineinus
Seminar
378599  Anendnus 4 wihefn
Thesis
374 11 wuaein
N 2 i 2
aan1sAneUang aamsAnuUane
378599 Angniinus 6 Wefn 378582  dunw 2 (Lidumiedin) 1(0-2-1)
Thesis Seminar Il (Non-credit)
57 6 wuEnn 378584  ANEHIWUS 2 WHU N WUU A 2 6 nUwAR - fidndun 2 wuulifumiein
Thesis Il, Type A2
57 6 wiqefin
TR W U - wiadlu 3 mennsanw /A ndu
T 1 7 1 2 mansane/U
A1ANSANEEU AensANERY - AMAEIBINg Y
205500 AwdangudnsusEauSyyIy 3(3-0) 366511  vguiugiumensang 3(3-0-6) - feivsudeuizidens
English for Master Level Studies Theoretical Foundations of Education fpurnans 3naAvane ulseu
366511 Muijiugumanmsing 3(3-0) 366513 suileuddidensdeaumans (Widumbeisn)  3(3-0-6) finadu
Theoretical Foundations of Education Research Methodology in Social Sciences (Non-credit) - Lﬁﬁﬁﬂﬂmiﬁ'@ummﬁfﬂmiﬁﬁui
378521 msdinermansuasinalulad 3(2-2) 378511  mMIPIeImansiuNSmUvangns 3(2-2-5) Inerenans
Scientific Technological Literacy Scientific Literacy and Curriculum Development - é’w%%ﬁaﬂlﬂaejmﬂﬂma
200 AP WBALTON 3(x-x) 378518  msimwINsiansiieuiinemans 3(2-2-5)

Elective Major
33U

9(12) wuqefa

Development of Learning Management in Science

9 9 wuwhn
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T 1 U7 1
aansAneUane aansaneUany
366513  Setdauinienedsnumans 3(3-0) 378512 MTINYGINgIAEnsAne 3(2-2-5) an 3 nihgAnluniavane
Research Methodology in Social Sciences Research in Science Education Wadmasiufne
366515  weluladansaumenazdeasiiensine 3(3-0) 378513  aifudnun 3(2-2-5) gmgunaluladansaumeay
Information and Communication Technologies for Education STEM Education deansifion1sinm
2000 A Leniaen 3(x-x) 378581  duuun 1 (litumiienin) 1(0-2-1) Sredvdanandud 2 mad
Elective Major Seminar | (Non-credit) A 1 madane
2000 A Leniaen 3(x-x) X000 Aden 3(x-x-x) Wdmmsiemaineneans
Elective Major Elective Course finw unAINITITBRAYAIS
5 12 vdenn W 9 wleda WM sdnnisiSeudivianis
wavéeluBeuiitud 1 madane
7 2 TR 1 FinlnnTINeLaziauINITIANIS
AMANSANYIAY maggieu Souiiviany
2000 A UBNRDN 3(x-x) 000K AYNETRN 3(x-x-x) diunangdeu T 1 warl
Elective Major Elective Course SeudgaenuazIvduNul 2uUU
2000 v NBNLERN 3(x-x) 378582  duuu 2 (litumiienin) 1(0-2-1) laitfumiaeiin
Elective Major Seminar Il (Non-credit) anseAv/mein luiud 2 e
378522  MsIduaEiwLINTIANSISEuivianey 3(2-2) W 3 wieia fu iielvilnalunsfunindass
Research and Development for Learning wnBeiu
Management in Major Subject %’u‘ﬂﬁ 2
378593  &uuun 1(0-2) AANSANEGAU
Seminar XXXXXX Jyuden 3(x-x-x)
378598 N1SANHIAUAIIAILAULDY 2 whein Elective Course
Independent Study 378591  msAuAIDETE 1 2 wihein

s 12 wuaein

Independent Study |
ity

5 wiwin
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Ul 2 i)
= =
nAN1sAnEIUane A1ANSANEIUAaY
200K I LBNLEBN 3(x-x) XXXXXX v uden 3(X-X-X) - anmide 5 wein NLAY 7
Elective Major Elective Course wYAn
378598 N1SANYIALAIAILAULDY 4 mihein 378592  n1sAuAIDESE 2 2 Mhein
Independent Study Independent Study Il
9 7 wuwin 53 5 wu2eAn
Ul 2
maggiou
a a a % & A g
X000 ATEeN 3(x-x-x) - unangou lutuitn 2 lag v
Elective Course SeudvaenuarInauuu 2
378593  n1sAUAIDETE 3 2 mhein yatifialanunsamiiu Aemuna

Independent Study Il
90 5 wieia

sy Inednuslaegamaiilas

@

o ° vl ¢ o a v & '3
UAUNTILIYUAIRIUR fimuUszashazisousedun i Lﬂu‘lﬂmummmmmgﬁu

1TNAG
i 1
aAnsANEEU
205500 Awdangudmsuszaulsygnin
English for Master Level Studies
366511 wqwﬁﬁugwumams%m
Theoretical Foundations of Education
378521 nsiinenmansuazivalulad
Scientific and Technological Literacy
20000¢ AYUBNLEDN
Elective Major
378501 mswawdnenIwaadung
Teacher Competency Development
374

3(3-0)

3(3-0)

3(2-2)

3(x-x)

3(3-0)

12(15) wuawin

WKY A UWUU N 2 (§mSugSunulasenis @ada. (U Premium)*

366511

366513

378511

378517

378518

u

i 1

AANSANEGAU
wqwﬁﬁugwwwmsﬁﬂm 3(3-0-6)
Theoretical Foundations of Education
suifeuiidensdnueans (LWidunbedn)  3(3-0-6)
Research Methodology in Social Sciences (Non-credit)
MsFnemansiun1siauImangns 3(2-2-5)
Scientific Literacy and Curriculum Development
auduaginermansioadn 3(3-0-6)
Being Professional Science Teacher
MsimuINMsIanIsSeuiinemans 3(2-2-5)

Development of Learning Management in Science
39U 12 wefn

o

- A esInguluninnu

- deinseioudtivema

fpurans 3nnAvane wiseuy
finegu DuivTsiuldtuniae
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T 1 U7 1 Wdnassiudinw
aan1sAneUang aamsAnuUane fimvmaluladansaumalay
366513  Setdauinienedsnumans 3(3-0) 378512 MTINYGINgIAEnsAne 3(2-2-5) deansiitensine
Research Methodology in Social Sciences Research in Science Education 5’183‘*Uﬁuuu’lfmﬂ%uﬂ 2 MAfu
366515  weluladansaumenazdeasiiensine 3(3-0) 378513  aifudnun 3(2-2-5) i 1 mavane
Information and Communication Technologies for Education STEM Education Wisdnsisemeinermans
2000 A Leniaen 3(x-x) 378581  duuun 1 (hitumidein) 1(0-2-1) Anw
Elective Major Seminar | (Non-credit) SreFvameninug Tdudud 2
378599 Amenilnug 2 yhein 378585  MIANUJURNTIvAnA e manssenineieu 1(0-2-1) AR
Thesis Training for Science Teacher Profession FAIYITAINY WALAMTITUNS
378502  ININGWATANSIIUNTIEUF 3(3-0) X000 ATEBN 3(x-%-%) Fous Tnidoriwlusudvim
Psychology and Moral in Learning Elective Course ﬂfmmﬂuﬂﬁmmmam%ﬁam%w
394 14 weia 000X RN 3(x-x-x) WuseArnsinugiRnsindn
Elective Course ATINEIMANTIENTSEY Ay
9 13 wioeha NAUTININTFIANTINVRIATAN
T 1
naggiou*
378515 a1w wialulad wasuvasSeuiinermans  3(2-2-5) diunangdeu vesiul 1 wavli
Language, Technology and Learning Resource in Science B 2 598730 leun anwn
378516  myianarUssdllunanisiieuiinemans 3(2-2-5) walulad wasunauseus
Assessment and Evaluation of Learning in Science Inemans wars1eInnisin
39U 6 waefin wazdsziliunanisiseus

Inedans
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Fulii 2 Ui 2
nAnSANEAU AANSANEIAY fimvnIdeuariaunisdnns

2000 AW BNLEN 3(x-X) XXX Ay uden 3(x-x-x) Boulviame

Elective Major Elective Course findvnsiauAnen e Ngss
378522 misidsuasianNsiansSeuiiviane  3(2-2) 378583 NIINUS 1 LW A WUU N 2 6 WHBAn uagn1sseus

Research and Development for Learning Management in Major Thesis |, Type A2 ﬁmiquwﬁuazﬂﬁﬁﬁmﬁmLLazms

Subject 378586  nsufURnisaewineteansiulsuseu 1 3(0-16-18) Usziuran1anisinm
378593  duin 1(0-2) Practicumn Teaching Science in School | lsitfoeni1 240 dalu WinsednnmsufiRnisaeu

Seminar 391 12 wiogfin Ingnaansiulsaseu 1
378599 Ameiinus 2 wiefin

Thesis
378503  mswawdnenwIuvangaswasn1sseus  3(2-2)

Competency Development in Curriculum and Learning

378504  wguiwarufiinisiauasn1sUsediunaniainisfing 3(2-2) Theoryand

Practice in Measurement and Assessment in Education

57 15 wiein
N 2 N 2
aansAneUane aamsAnuIUaie
2000 AW NBALEN 3(x-x) 378582 dunwn 2 (laidumiefin) 1(0-2-1)
Elective Major Seminar Il (Non-credit)

378599 Anenfinus 2 wihein 378584 ANeNTnus 2 wNu A LUU N 2 6 Whein

Thesis Thesis Il, Type A2
378505  uinnssunazmsiseriiewannnisiGous 3(2-2) 378587  nsUfuRnseewinenaanslulsuseu 2 3(0-16-18)

Innovation and Research for Learning development Practicum Teaching Science in School Il laitfasnn 240 g
378506 ﬁﬂﬂmwmﬁaamﬁamiSﬂugﬁwmmaeﬁ 9 LRV T E—

adineansuazimalulad 3(2-2) * VILNBWR)

Competency in Language Communication for Science Mathematics Hl 1 nangsou dannduniBsuiuaniuagTuaniing (2 s1e3v1)

and Technology Literacy AT 2 mansAnudu TaanduinBeudaniay 1 Fu (1 eivn)
378591 maufjiRnisaewiviamslulsaieou 1 3(0-9) i

Practicum Teaching Specific Subject in School |

593 14 w2wnn

Fud 2 mansAnwvane daendunniSeudUaviaz 1 Tu (1 183%7)
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U7 3
AANSANEIAL .
378599 Aneninus 6 viheiin WnswdnmsuiRnsaeu
Thesis Inenmanslulsaiou 2
378592  nisUfuRnmsaewivianglulsaieu 2 3(0-9) WNTIEIENLLN 2

Practicum Teaching Specific Subject in School |l
374 9 wiqwiin
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19. A@5UNeTEIVT 19. A@5UNYTEIVT
256523 viadadlaglumaniidunidduasizi 3(3-0) fnean

Current Topics in Organic Synthesis

miLUgEJUMy:WGﬁ%WiN’] UfAzeiAeateafuasiissumdeineg 1u sUSuasusedvn Wielw
Aslunandesu Arsuuudesu a5ty wasarsusuusafnea n1sldURATeN denndeariun1sUsuUTmangns
#1199 WU UAsensindu eeantindu UfAsegiluagans Ujisernisidalay vosaniyIeImans uaziivolls
Wadeulunsduasgd ansduamesiasduniduuumaetunelasituly einiiaenndeanismsda
TummdnesnuuukazTumeunsiuATERasBunidUssanseg dlaseadne AsAnwINeIAEnsly
Futou anufnu

Functional group interconvertions, reactions involving highly
reactive intermediates such as carbocation, carbanion, carbene and radicals,
application of organic reactions i.e. reduction, oxidation, unimolecular
reactions, thermal elimination, alkylation and condensation reactions in
organic synthesis, multistep synthesis and modern synthetic organic
chemistry with emphasis on designing synthetic strategies for complex

molecules

256524  WANAMINSITUYVIRUAZNITHIATIZIN 3(3-0) finoan

Natural Products and Synthesis

MsTUUNUsTIANTRIENIHANS UTssIUNG AuduiusTiAeades
vowmyileidusine duanudethivesanmdndusisssundsindnisuenaisii
Uansuaznimaeulanaislngldaunlnsalnd nsdanseiarsusznou
sesumAfiddyuisde uasanuduiusvediassaiafuniseenguinisdinm
Tneiutlyvvesnuideaotagiuiinauls

Classification of natural products, correlation of functional
groups with reactivity of natural products, separation and structure
determination using spectroscopy, synthesis methods of some natural
compounds and correlation of their structure and biological function with

emphasis on problems of current research interest
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256545  aauriansadl 3(3-0-6) Wiusedn
Chemical Kinetics
wiaaumansluszuuionius vesmeamaiuarine UiATeniugu
UffBengnls  uasUfftouuudu sasnsiaufasoilussuuTiswus
Chemical kinetics in homogeneous liquid and gaseous systems,
elementary reactions, chain reactions, and other reactions, reaction rates in
heterogeneous systems.
256555  viatialaguumaeiiinsien 3(2-2-5) wusedn

Current Topics in Analytical Chemistry

wadle w3esile warisn1slnseTiiuats meueiilnsey saud
nsihlulszgndld wagniseenuuuiBnsinsgidieldlun1side

Modern and current techniques, instrumentation, and methods in
analytical chemistry including the applications and the method development
of future research

256556  \p3esilemamadaauninsslnd 3(2-2)
Instrumentation for Spectroscopy Techniques
wdnnsuaziedesiiomnaanngaln® Wy msfanisdesuas exnex

fnuaugenduaUnlnsalnl szneudndfiatuaualnsalnl dudniindwaiaa

Wilnsalnd Bursuseaninsalny sunuauninsalnd uazidndisdvigeaisa

sl uagn1sUszendlyd
Theory and instrument of spectroscopy techniques such as

luminescence, atomic absorption  spectroscopy, atomic emission
spectroscopy, inductively plasma spectroscopy, infrared spectroscopy,

raman spectroscopy, and x-ray fluorescence and its applications

Anoon

257518 wiadadagiumeinermansdianin 1 1(0-2)
Current Topics in Biological Sciences |
aAUTY warthiauemdefiviuatemainemansdann

Discussion and presentation of current topics in biological sciences

Anoan




108

nangnsUTuUTe W.A.2552 ningnsUTuUTI W.A.2560 a15zlun1susulse
257541  AngA1ansdanmiBeysannis 3(3-0-6) Wusedn
Integrative Biological Science
fszsinsysannsvesdedl@in fiv dd 9aunid lusziulaanaly
qufslanvesdsditin lnsdunisysannisvedlasaiinagssuuvesdaidinds
BnSwanataInen Tnaingn Iauinisuazauainvans
Investigation of integration at all levels of organization from
molecules to the biosphere, and in all branches of the tree of life: plants,
animals, and microbes. The investigation emphasizes on the integration of
structure and function of organisms that influences biology, ecology, evolution
and biodiversity
257542 Lsuaéu,az%’ﬁwsﬂi:ﬁu‘lmaqai?uqa 3(3-0-6) Wiusnedn

Advanced Cell and Molecular Biology

mnufidedninafudseifudifauesdiineseduluana ysanis
winnsvedlassaisuasuihfivessaduuiuguvesnalnssduliana wWhissi
NsMIUANNTLAnteaNedY lulled n1smuauiginsvesead n1sdunsIzn
uazmsaanelusiu nalnnsvudsneluwad

In-depth knowledge of the key concepts of the molecular biology
of the cell, integrating principles of cell structure and function with the
underlying molecular mechanism(s), focus on aspects of gene regulation,
genomics, cell cycle control, protein synthesis and degradation, intracellular
trafficking

261512 waAaasAaIaaa 3(3-0)
Classical Dynamics
NAAEA3YRITEUUBUNIA wisnundituiuanui winnsvee
TadunazunandaveIn1sul sty nguuneyinvuazpuauifiauuing yuses
wwof mavyuspilaidn e slunudauidos aunisanazasaznisuUas
TugunuyadAy nsudasaelewmsuagaunsaunisuaiiaiy nsudasniued
aoa duthes nguiuniduaiad nuijusliadu-arladuassudsudndu-uos

Wa Ansanseleudmsuszuunelila

Ann
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Mechanics of a system of particles, velocity- dependent
potential, Hamilton’ s principle and the calculus of variation, conservation
theorem and symmetry properties, Euler angles, finite rotations, inertia
tensor, the eigenvalue equation and the principal axis transformation,
Legendre  transformations and  Hamilton  equations,  canonical
transformations, Poisson brackets, Liouville’ s theorem, Hamilton- Jacobi

theory and action-angle variables, Lagrangian formulation for continuous systems

261523  naf@nLdeann 3(3-0)

Statistical Mechanics

oulnsUuaznisuanuwasiuvluangsiuil latlolsinesnuiuuu
Wqﬁ%ul,ﬁ'mim@' AsnYaunisainanade n1snsyangliSea adfnreusiu n1s
muntuuulua-levalat nsUszanauuvawueis 3ansmeiaee seuinng
Tananadauazmauiy aunstuadediul gefundy

Statistical entropy and Boltzmann distribution, density operator,
pair correlation function, fluctuations, virial expansion, quantum statistics,
Bose-Einstein condensation, mean field approximation, numerical methods,

classical and quantum Monte Carlo, Boltzmann equation, H-theorem

Ann

261543  waransiWiiranada 3(3-0)

Classical Electrodynamics

HYaymAmweuwalumslnihadn Heiduniu ngufudendu wimdn
adn Aduududnlndy arslediaendnuazwivan aunisufindiiad nisld
wsiasuuazngn1soyinyg wdnnisvemgquiduiveaindiey nsuUasae
15Ut w3 4 87 muwesaunuusuanladi

Boundary- value problem in electrostatics, Green functions,
addition theorem, magnetostatics, electromagnetic waves, dielectric and
magnetic materials, Maxwell’s equations, invariance and conservation laws,
the principle of special relativity, Lorentz transformation, 4- vectors,

electromagnetic field tensor

Ann
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261574  asdaasHand 3(3-0) 261574  asdansnEna 3(3-0-6) ALLAY

Astrophysics Astrophysics

A1gnEkasITauInis mq}m'ﬁzﬁlﬁmﬁuwaﬂiwmmmi AN ELATITAUING mﬁ]mifuLﬁmﬁumaﬂswumﬂmim?zJuu,Uad
WasuuUaswennInny anurgatinerean1agny unuand andeania usdlin | vesamigny anug
fgardnsNaInen AAMEVDINNINNY wNaNT WanaeIn1e usduuauazInTaIne

Stars and their evolution, cataclysmic events, final state of stars, Stars and their evolution, cataclysmic events, final state of stars,
galaxies, space physics, gravitation and cosmology galaxies, space physics, gravitation and cosmology
271545  ssd@iRAnduazlaninen 3(3-0) 271545  sstin@nawazlaninen 3(3-0-6) Usunmidenn

Geophysics and Earth Science
aaa ¢ a 9 P 9 & =]
ssaandneanulan laseas1evedlan nsduasiiiouw auuwdman
gadlan wssanuluuaisvedlan Wiamsnensssal
Geophysical science, earth structure, magnetic field of earth,

gravity field of earth, mineral resource

Geophysics and Earth Science
a e a ) 4 & A <
ssaindnaineanulan lassasiewealan N1sauEz oY AUINLULMAN
Jadlan wsenulus n3ewedlan Wiamsnenssse
Geophysical science, earth structure, magnetic field of earth,

gravity field of earth, mineral resource

271554 wnAlulagwaseunsuisy 3(3-0)

Renewable Energy Technology

ﬁumumaﬁmwé’amwuuﬁw mﬂiuiaﬁﬁw%uwé’amuLLaqmﬁmé
Tusﬂmwiau kL ‘U‘ULGZ)aaLLﬁﬂ’eJ’WHﬂEJ ‘wmmuﬂau Wmmummsmﬂmwnw
Wit nduen wiuandemas Fauna Fenmusuramday
mgunsmiuﬂszmeﬂwa ms'smiww,mmwaamwgumsumamumswgmam
wazAuIndon miaaﬂLLUUizuuwéﬁmuuguﬁau

Introduction to renewable technology, technologies for solar
thermal process, photovoltaic system, wave energy, geothermal energy,
the

potential of renewable energy resource in Thailand, economic and

hydropower energy, wind energy, tidal energy and biomass energy,

environmental analysis of renewable energy resource, design of renewable

energy system

271554  wAlulagwassunaLnuy 3(3-0-6)

Renewable Energy Technology

fugrunsdundnunauny welulagdmiundanuuasorfindlugy
Audou szuLIaduaefing nauady ndinuanudeuldfinn wdanuih
wauan wdnuandemadama fenmussuramdnunaunuluussna
Ine mMsisziumamdsnuyuisunsfuasygaaniiazdunden n1s
DONLUUIZTUUNNIUNALNY

Introduction to renewable technology, technologies for solar
thermal process, photovoltaic system, wave energy, geothermal energy,
the

economic and

hydropower energy, wind energy, tidal energy and biomass energy,
in  Thailand,

environmental analysis of renewable energy resource, design of renewable

potential of renewable energy resource

energy system

U5uideivn e wavmiieia
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271556  gaumwamdns-nadansvadivauszend 3(3-0-6)

Thermo-Fluid Mechanics

autfuaznszuiuntsmanesiulaundin ssuuanuiou szuupnudy
msvheuugamgisn auiRveslva aunisvasnisiva vedlauuudadals ms
lnaniglukazneuen malesiziguunaans-namansvesvadlnadniunis
Iyansiflugunsal

Thermodynamics properties and processes, heating system,
cooling system, cryogenics, fluid properties, equation of fluid flow,
compressible fluids, internal and external flows, thermo- fluid analysis of

steady-flow devices

W83

271568 msiasziasasinduge 3(3-0)
Advance Electric Circuit Analysis
arUsznaunsiiiuuuuwadviazLondiv 199s00Unontd n1s

AATILIYATIN N1TIATIINTOU Nufnsiiudou nqujunveaniduiasues

#u nanevausssafleiduisdud 29sdufuiiaes sULUUAI9veIANE

FIIUYIA HANBUAWBITIAY HanaUawBIUIYIal
Passive and active element, operational amplifier, nodal

analysis, mesh analysis, superposition, Thevenin’s and Norton’ s theorems,

response to a constant forcing function, second order circuits, type of

natural frequency, force response, complete response

Anan

277515 3(3-0)
Current Topics in Ceramic Chemistry and Metallic Chemistry
Fdefihaulanmsgranunssuaiiesiinduasiailanslnowius

nswuIuNT MafuaiiAne 3annsluafiviuads n1sufuugeduaifieany

Wigiamhneeramnssuaiiesfinduasiniilave

L | o = a =
‘WTUE)L?EN{]Q"\!UUVI’NLﬂNLsﬁﬁ’lﬂJﬂéLLﬁuﬂﬂJiﬁﬁﬁi

Interesting topics in ceramic and metallic industrial chemistry
emphasizing process, research methodology, recent and modern processes,
modification for improvement in the field of ceramic and metallic industrial

chemistry

Anoon
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adaizasdagiumaniinadwasuazlinsal 3(3-0)
Current Topics in Polymer Chemistry and Petrochemical

277516

wdefuraulansgnamnssuninediue fuartlnsiaiilagiiuds
nTrUIun1s n1sfuaiifine A8nnslwadiviuadie nisufuusstunnieniny
WIAInmenamnssueiinediuesuas Ulnsadl

Interesting topics in polymer and petrochemical industrial
chemistry emphasizing process, research methodology, recent and modern
processes, modification for improvement in the field of polymer and
petrochemical industrial chemistry

AnDn

277541 msdansveudelugnamnssuiadl 3(2-2)

Waste Management in Chemical Industry

v
a o

Usginnuarunasidaveudeiad mﬁmswﬁmqmumﬂmmw
wazUSinauiienisuenyszian didn waridnuafivmaadl aaenuiinisdite
wazidaiioanUSinamendsnasvendodunsy

Types and resources of chemical wastes, qualitative and
quantitative chemical analysis for grouping, treatment and disposal,
treatment and disposal techniques for wastes and hazardous wastes

minimization

Ann

277543 msdamsveadeuazindelugasvnssmell  3(2-2-5)
Waste and Wastewater Management in Chemical Industry
Ussinnuazunasiuliaveudelugnamvnssuall n1simsigimandl

ilemsuenUszan Yrinuasidnvendeindl nisanveadesunse Ussianvenh

delugmanmnssued maluladnisthonuasnsidadidogaaunssued Tdun
msuanivdeudesy NIgedyu NIRNAENoU kazeadludawUURUNaY udu
Types and resources of waste in the chemical industry. The
chemical analysis for grouping. treatment, and disposal, Types of wastewater
in the chemical industry, appropriate technologies for chemical wastewater
treatment and disposal including ion-exchange, adsorption, precipitation and

reverse — OSMOsis.
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Organic Chemistry of Polymer
unth Werfuaiinedues ﬂﬁﬁ%mLLUU%UU@ﬁ%mLLUU@%aSaW
vaanedwesvliafeinaznefiuessin Ujisewuuneuloetinuazuavloain
Ufisonsdueeinefiedtugs a1z uagnsruaunsaisNneae
Introduction to polymer chemistry, step-growth polymerization,
free radical polymerization of homopolymer and copolymer, anionic and
cationic  polymerization,  specialized method of polymerization,
polymerization condition and process
277561 gadwnssalinsifeuuazUlnsadl 3(3-0) 277561 gaamnssuUlnsdeuuazUlnsiadl 3(3-0-6) Uumiefin

Petroleum and Petrochemical Industry
Asanda n1sd1973 wezn1wdnllesideuuvasiian waznisien
a 1Y ca

nandusiUlnsedl wmaluladnisnanastingeafiannloaiiud waveslsinfin ans
hlesdeululdussloviiiumig o wu frenedy fMesssuanfdmsueueud

P %
v A

ududomandudu

Generation, exploration and production of petroleum, source
and separation of petrochemical products, production technology from
olefins and aromatic compound, petroleum applications such as liquefied

petroleum gas (LPG), natural gas for vehicles (NGV), fuel oil, etc

Petroleum and Petrochemical Industry

mstulln  nsdse  wazmskdnllesdey  wrasinIuaznITIen
a 1 sa a a a a a s a o _a a

nanfaUlaswed nsudaanstinsedainlaefiuduazeslsundn msihllasey
TWldUselamisusneg wu favedu fMesssumnidmsuaueud ihduidemds Ju
Ay

Generation, exploration and production of petroleum, source and
separation of petroleum products, petrochemicals production from olefins
and aromatic compound, petroleum applications such as liquefied petroleum

gas (LPG), natural gas for vehicles (NGV), fuel oil etc

366511 ngufiiugnumensingn 3(3-0)

Theoretical Foundations of Education

USagannsdinen 3ninennisdne wavdsauinennisanen Mdu
fuguvesmstanisdng ImmﬁumsﬁﬂLLmﬁﬂLLaswqwﬁﬁugmﬁandnmysf,m
nsieuszgndldtunsianisinunglidniusiuaniane

Educational philosophy, psychology, and sociology which are
the foundations for educational provision; focusing on the integration of the
perspectives and the theories concerned to apply for education of Thailand;

integrating knowledge of the major teaching

366511 ngufiugumansine 3(3-0-6)

Theoretical Foundations of Education
unumuazAudRguesU e Rlinenisdnnisinw arszdrfgyves

o

US1ien1sIananans n1si3eun1IaauLaznIsUTEIUNG WIAALALNG Y]
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ugumadnineritisadestunisizouduas msiauiayud Ianeanisdne
FnInensuuzkIkay iR USnY) AnuineuarreunveddnNIngInsAng
unumensAneisidedinu Tsudeulugusiuesdnsvesdsay mafinwinaen
Fauazunumnisinuiluga Tan1Atad TaeiunstuuAauasvguifiugiu
fnananysanmsiieUssendlifunisdanisinuliduiusfuaviviamns
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Role and importance of philosophy for education, contents of
philosophy to curriculum planning, instruction and assessment in education,
foundation of psychology theories in learning and human development,
educational psychology, guidance and counseling psychology, meaning and
contents of educational sociology, roles of education for social, schools as the
social organization, lifelong education and role of education in globalization
focusing on the integration of the perspectives and the theories concerned to
apply for education; integrating knowledge of the major teaching, educational

management strategies to enhancing sustainable development

366513 szleuisitenmedenudns 3(3-0)

Research Methodology Social Sciences

ANNNNY anvady kazid1mneniside UssinnuasnIzuiunisivg
nstmualyminside dudswavauyfigiu nsiiusivsudeya n1slesien
Joya N13lsulAsITarIBNUNTIHY M1sUselunuide nsdmaddeluly
538U ITeuasinalaisnTITBRNIENIUdIALAERS

Research definition, characteristic and goal; type and research
process, research problem determination; variables and hypothesis; data
collection; data analysis; proposal and research report writing; research
evaluation; research application; ethics of researchers; and research

techniques in social sciences

366513  szileuisidennedeauddans 3(3-0-6)

Research Methodology Social Sciences

AMUNLNY anwuy Lazltinu1en1siTy UsElanutaznIzuIun1sivy
nsimundaminiside Mulsuazauyfgiu MsoenuuunTide indesilouay
Wasunusdeya nsliesgiteya n1slisulasisnauasseeunside ns
Uszfiunwide nsiaideluld asserussainidowazmalinisnisidoaniz
NAUFIAUAERNT

Research definition, characteristic and goal; type and research
process, research problem determination; variables and hypothesis; research
design; instruments and data collection method; data analysis; proposal and
research report writing; research evaluation; research application; ethics of

researchers; and research techniques in social sciences

YSuniheia

3(3-0)
Information and Communication Technologies for Education

366515  waluladasaumanazdossiianisinen
mnufhluifnfumaluladansaumauazdoasiienisnu s
Ussgndansaumenazivaluladnisdoasiienisiious n1suims wazdnnis
Anw1 mugunuun1sAnwilussuu uenseuy waznudsendeliduiusiu
GALEX RN gt

General knowledge about information and communication

technologies for education; application of information and communication

Ann
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technologies for the purposes of learning, administration, and management
of formal education, non- formal education, and informal education;

integrating knowledge of the major teaching

366581  pianAfnwn 1(0-3)

Regional Studies

Anwidayaniniun1sAne sugia dan n1siiles wagTaussey
vasUszinane 9 AuaulaludadIouiisuivresing uasfnwionaisves
ssAnsIEIUssmATAgTesiunsAnunaenauAnmgaudunisfinuuas
n53deuaviauInsAneg lukaz/viemsUseina uaithunagleduse way
FIVUNA

Reviewing of the data related to education, economics, social
systems, politics, and cultural backgrounds of interesting foreign countries,
as compared to those of Thailand; studying educational reports published
by international organizations; and participating in the excursion in Thailand
and/ or abroad to summarize, discuss and report about education and

educational research and development which have been observed

AnDn

378501 miﬁ'@umﬁnamwmmﬁluﬂg 3(3-0)

Teacher Competency Development

e dndnag unum wihil Mszauesag HaINsRe
Andnng audnvazvedngiin nsadrsinuadfineIninag n1siaiuaiig
Fnenmuazaussanmauduag nsduyrrauisnisBeuiuaznisiduiiimig
Fns nasinsgIuiineg asseusuediniinag Anuditugiuien iy
ngvanemMsfnwikagyszaunisalindnaglulsaSeu nqufuazrdnnisuims
damisfnwn nnzfihmanisfine aywedsiusluesdnis msfedededns ms
i nsfinegradussuy Tausssuesdnis MsiwwIBIAnIUINIg
Sous nsUiMsdamstudou nmsdahlasaumedsnms msdalasenstin
913 n1sdalasenisuazAanssuileimugidounuuysannis msdnszuy
asaumaiiansuImsmsnu msfnwiiteiamngusy wagnnsuseiuaanin
N3ANY

378517 anaduaginermanideantin 3(3-0-6)

Being Professional Science Teacher

muddyreindnag unum wihil MIznuvesag faunsves
JTnaguazesinsiviinng audnuvazuedngiin msaieirundiinneivinag
eemans maasuaidneainwazanssannauiluagivetmans nsdu
YAAAUNINITITEUINADATIN INUINNIATIIUTVITNATINGIAIE@NT AMSITY
5981UTIUTRIINTNA AT U LREITUN MmNy LAy Usyaunisal
Annaslulsadouiiiuinermans nquf udnnns uazssuvansaumaiions
UImsdansinun msdnegaduszuu Tausssn uywediug wagnisdeanslu
83Ans angihmadnermansdner n1siuduiin nsusziuaunin
nsfiny1 msuimsdanisdudouinermans waznisinlasanisfinerdn nns
Fanmsmnudifeaiuinines
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Importance of teacher profession; teachers' roles, functions and
duties; development of teacher profession, characteristics of good teachers,
creating good attitudes towards teacher profession, increasing teachers'
potential and competence, how to be persons of learning and academic
leaders, teacher profession criteria, and professional ethics for teachers,
basic knowledge about the laws concerning education and professional
practice in school, theories and principles for educational management,
educational  leadership; human

relationship  in an organization,

communication, teamwork, systematic thinking, organization culture,
development of learning organization, classroom management, academic
project operation, vocational training project management, management of
projects and activities for comprehensive development of students,
management information system for education, education for community

development, and quality assurance of education

Importance of teacher profession; teachers' roles, functions and
duties; development of teacher profession and its organization, characteristics
of good teachers, creating good attitudes towards science teacher profession;
increasing teachers' potential and competence, how to be a life-long learner;
science teacher profession criteria, moral and professional ethics for teachers;
basic knowledge about the laws concerning education and professional
practice in science school; theories, principles and information technology for
educational management; systematical thought, culture, human relationship
and communication in organization; leadership in science education, team
work; quality assurance of education; science classroom management;

vocational training project; knowledge management about teacher profession

378502  ININYIMATAMSIIUNTFEUS 3(3-0)
Psychology and Moral in Learning
‘v|mﬂﬁLLasﬂszmumiﬁmmmsmawwﬁﬁ%ﬁmiwmﬂ 9131ad dapu

afdoyuazausssy wdnnsuasnguimadninefivhuldiie liiseuwanns

Soud unumvesaslunisdisanuasainligisewinnisdeus nsdug

Fuug WisUinw uaznisdnanimndeniiBerentsiaunisnioudvesiGeu

athadudnenm
Theories and process of human growth and development -

physical, emotional, social, intellectual and moral; psychological principles
and theories for human learning. Role of teacher as learning facilitator,
coach and guide, management of learning environment conclusive to fully

develop a learner’s learning potential

Anoon
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378503  MIWAILIANEAMNAIUMANGATUATNSITEUS 3(2-2)
Competency Development in Curriculum and Learning
Uy wuadanquiinisine Yseiauduuinazszuunisdn
nsfinwlve Iderimduazunuimuinisfnuilne nquindnans n1siaul
NGNS mmgmuazmmsgwumasﬁxwawé’ﬂqm nMsimIMENgAsanIuAnY
anmiymuazuuimsnisiamivingasiitonisianisAnviuuuysannisli
f3vuiianufifienisuszneuerdn uaz/uie Anwise wazifiunuaives
daundoniausssy warUsemdlvesiosiu nquinsSeuiuarnisasy sUuuy
N15138UFuagNIITAUIFULUUNISITIUNITABY N1T00NLUULALNITIA
Uszaun1sainsieus n1s

NsSEUiuUUEENTIN nallAkaIngINIInNISTeu;

ysannsilevnlunguansgnisiseus n1sysanng

Philosophy, educational concepts and theories; history and
system of Thai education, vision and educational development plan of
Thailand,

standards and standards at each key- stage, development of school- based

curriculum  theories, curriculum  development, curriculum
curriculum,  problems and trends in curriculum development for learners
getting a job, advancing the graduation and to be aware of the local
environment, culture and custom, Theories of teaching and learning, styles
of learing and development of instructional models, designing and
operating learning experiences, content integration in learning subject areas,
learning integration in inclusive education, techniques and pedagogy of

learning

378518 3(2-2-5)

Development of Learning Management in Science

NsNANINTIANISTEu I AEns

wannsiAsuuUanlund nguinisdoudnuuuinouaniadiva
lgidganaunsaiidy  ULUUNSIANISSEuIemans Isaeuinendans
WAllAN1SEUINGIAERS  YiNYenIzUIUNMIITIeImans mMyiauasUszidiune
n33eudinenmans Indnermans wnunisdaniaifend de uvduiouduas
dunedeuiionsouiinemans UjiRnisdunansdanisFeus senuuuuas
faanssumadsudinfiamudommudnenmassniadeudvesdidou msysan
NIMITHUTUUUSEUTIY

Principle of conceptual change; constructivist learning theory,
social- constructivist learning theory; instructional model in science, teaching
approach in science, teaching technique in science; science process skills;
assessment and evaluation in learning science, scientific mind; lesson plan;
media; learning resources and environment for learning in science; practices
on observing, designing and teaching chemistry based on the particular topic

and learner’s learning potential, integrating inclusive education

USusvia Fed e wavuiein

378504  wgujuazufuinisiauazmsussliunaniamsinen  3(2-2)
Theory and Practice in Educational Measurement and
Assessment
nannsuazinaanTinwazUsEiiuNan 19NN Y IMUUYIINITE
MAURTR elanusnaiauasdenliedosiioTanauazysefiunanisinuld
aepndesiunguanszn1siiouiivianie nsUssliunuanInase nsuseidiy

Anuinazanay n5UsEEunIAU TR N1sUTeilunauuUgoEkaLUUTIN |N

378516 3(2-2-5)

Assessment and Evaluation of Learning in Science

nsdauazusziliunanisiseuiinenaans

ngug) nann1sianakarUssunanisiseuiinermans Mg
wagnshlanan1susziliu winnssumsianauazUssiliung n150enLUULAYNS
WanadesiioTonauasUseiliunadmiuieaiouingimans U oanisiaun
iwdosilodana msifudoya mslieseiuasmsudana msUssdiunsdnnisitous
ANETTULaYTEETTINAMTUMTIANauar UsITuNG
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UﬁﬁamiﬁmﬁuLLaﬁmeﬁ{l’a;&amﬁmLLazﬂszLﬁumamqmsﬁﬂwwuﬁugwumm
ANSITULAYITLTTIUNNITANY

Principles and techniques of educational measurement and
evaluation which are integrated to performance, design and implementation
of educational measurement and evaluation instrument for specific major
subject, authentic assessment, evaluation by portfolio, performance
evaluation, formative and summative evaluation, practice in collecting and

analyzing of data with educational ethics and moral

Theories and principles of assessment and evaluation in science;
analysis and interpretation of evolutional result; innovations of assessment
and evaluation; design and development of instruments assessing and
evaluating learning in science classroom, practices on developing the
instruments, collecting data and interpreting data; evaluating teaching

practice; ethical and moral in assessment and evaluation

378505  uinnssuuazmsIseriewauInsBeus 3(2-2)
Innovation and Research for Learning Development
winnssumsAnwfidaaiumsiaunauainnsioul msinse

dymiiAnainnislduinnssumeluladuazansaume undanisiSouiuas

wIeYenTsiseus Nsesnuuy n1saiie nsthluld nsUssiliuuaznisusuus
uinnssy nseenuuunsiferfieimuiniadeud nifeluduiou nsin

Uﬁﬁﬁmiﬁﬁmﬁﬁﬁiu%uﬁau nsauslasnsiierinide nsiiauenanuide

nsfnundymunlifilumsinmiadofieraunnssuumsiansGous
Innovation promoting the development of quality learning,

analyzing problems based on implementation of information technologies,
learning resources and network of learning; the designing, producing,
implementing, evaluating, and improving innovation; research design for
development of instruction; classroom action research; presentation of

research proposal; research practices; presentation of research results; a

search of research problem and trend for developing learning management

process

Anoon

378506  fneammsdedIsenTsEuiInemans adaaansuaz
3(2-2)

Competency in Language Communication for Science

walulad

Mathematics and Technology Literacy
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MMsRATN¥EN1SHe N15YA N8 waznsilsunienlnenas
awdingquiigndeaiienisomstundeulunsinmaiisudssdumsdnudy
ﬁugﬂu WIUNTEUNE NS NISNENAUNITNAY N158IUUNAIINITINTG
wardve nadsuunanulunsarsdmsuin wasnsuidgmnisldniuilne
Yetinisey wazitun1sulanuMsIngy Nslneume B TguLaTA 1Y
yaluduileafigndes waznisinauensnuseiivssgulufuiouioafy
FnUsedriuvesinEey ywu dnulve wazuwlszme

Practices of listening, speaking, reading, and writing skills of
correct Thai and English language to be used with students for learning
management in basic education level; focusing on conversation, lecture,
story telling, public speech, academic articles reading and research articles
reading, writing for children's journal; and solving Thai language problems
among the students; focusing on conceptual meaning, reflexive skills for
appropriate writing and speaking; and classroom presentation related to
students' daily life, community, Thai society, educational systems of
Thailand and other countries

dziAuAnen
STEM Education
AudIAY esasLANAnNYT sITUTIRveIInerans adnrans

378513 3(2-2-5)

Fenssu uaswalulad i nann1sianisiBsuiLuuysanns MIenisiteu;
WUULHWUUR NI8UIUNIT0ONKUUITIIAINTTN N1TYTUINITINGIAIERT
walulad Ienssuaans uazadineansgnisiteud n1sysuINsIng1aans
walulad & uazdwandengnisiBens audiudnmduuiunlne muddeieatu
azifudne

Importance of STEM education; nature of science, mathematics,
engineering and technology; concepts and principles of learning management
with integration; practice- based instruction; integration among Science,
Technology, Engineering and Mathematics (STEM) into learning; engineering

design, integration among Science, Technology, Society and Environment

Ws183
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(STSE) into learning; STEM education in Thai context; research about STEM
education
378514 nsInAteINeddnsLazadindEns 3(2-2-5) Wusein

Organization of Science and Mathematics Camp

n1sANwIINeImEnSdaeny s1ensinsiiml/Ang Sunedidn waz/
viedeiAvimd undaiouiinermans Afisias aaudnd yuyuinermans/
ARINAIENS MUIBNW/BIANINIINEIManT/Adiamans viauAnyideusng ms
InreIngrans/adamansszaulszanfiny MsdnAeIemans/adneans
seAudlse

Study science through games, television/radio programs, internet
and/ or media; learning resources in science e.g. museums and ZzooOs;
science/ mathematics clubs; organizations/institutes for science/ mathematics
education; conservative- based field trip; science/ mathematics camps for

primary education, science/ mathematics camps for secondary education

378531  a1wndengqudmiunsdnniseuiiviany 3(2-2)
English for learning management of the major
nsiininuenisldniudanguiiientsdeanslusfeaiou n1sya

Tinoushednunazduissnmwiigndes mslédwilanzluiviamedmiuns

aou nmsysanmanuiuldlunisianisdeuiiviemslussdunisinedu

'ﬁyugﬂu
Practice in using English for communication in the classroom

focusing on reflexive speaking with correct expressions and pronunciation,

development of vocabulary and terminology of the major for teaching,
integration of knowledge for learning management of the major at basic

education level

378515 3(2-2-5)
Language, Technology and Learning Resource in Science
mstinsinuenslinnineienisieasiuieadou mslénndangu

waldmoudeduiunazduissniwiigndes ddwiniwidnguaniznig

nsfnwinaginermans unaussuiineimansiuuazansssing n1sdn
dunedeuiiensdanisidouiineimans nisussgndlinoninosuazimalulad
ansaumAiionsinnisiieud naud sULuy uaznagnsnsWaLILIRATsY

\w3aYnensiieus Mseenuuy MyUseidiuna uazn1susuusuinnssy malulad

ansaume uazmsdeansiitedaaiunsBeuiinermans Ufanislinmnsangy

walulagansauna way/vie unduSeud Iansdansteuiineimans

w1 walulad wazunasSeudineraans

Practice in using Thai language for classroom communication, using
English language focusing on reflexive speaking with correct expressions and
pronunciation; vocabulary and terminology in education and science;
science learning resources in Thai and others, organizing environment for

learning in science, applying computer and informational technology for

USusva Fe3 e wazuienn
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learning management; theory, model and strategy for innovation; learning
network; designing, evaluating and improving innovation, informational
technology and communication to promote science learning;, practice on
using English language, informational technology and/ or learming resource to

manage learning in science

378521  msfinerdmansuazmalulad 3(2-2)
Scientific and Technological Literacy
andnuuzviednunrids AusTIy 9331UTIMReININ AR

a$1veAnuiIngrmans n1siinerans adaaians uazivalulad

nszuIuNsLaznsdansifeuiiidaaiunssuaunismineimans adnmeans
uazmalulad vesfiFeulussiunsfinuduiiugiy
Characteristics of scientists, morality and ethical way of creating

a body of science knowledge, scientific mathematical and technological

378511 3(2-2-5)

Scientific Literacy and Curriculum Development

ns3ingrmaasiunsaumangns

5ITMATEINGIMANS N1sIIMemans ANuduTusIEninanTsg
Wemaniiunangasnisinuilng vgud esAuszneu wasmsimuImangns
#ann1s wuaAnlunsdavindnansuaznisiimangnsluld ndngasununans
miﬁﬂw%ﬂuﬁugﬂuLLazmmgmmiﬁauiﬁwmmam% nANgAIIRIEILEING Lan
Fnw aATeiAedesiunsiaumangas nmsdanisifoud uaz/mieisnsin
wazUstiiusa Wems3imenmans UfTRnsimumdngasaniudinm

USusvia Fed e wavuiein

literacy, process and learning management to enhance science, Nature of science; scientific literacy, relationships between
mathematics, and technology process of K-12 students scientific literacy and Thai educational curriculum; theory, component and
development of curriculum; principles, concept for curriculum construction
and application; basic education core curriculum and national science
curriculum  standards; world- class standard curriculum; global education,
research concerned curriculum, learning management and/or assessment and
evaluation for scientific literacy; practice on school curriculum development
378522  msidsuariauINsIansiteudivianis 3(2-2) 378512  AMFRENNGINIAERTANE 3(2-2-5) Uusita S Lo wazmhein

Research and Development for Learning Management in

Major Subject

nsagULuuMsFeuiiiudisouudiiy tafineenuuuuas
Jnuszaunisal mseud denldmedauaziBnisinnistoul wamdeuinnssu
nsiseus wasUseiliung nsiSeuinusIsuYIAvesivnaniy 19
nszUIUMIdenaziami Ny Weulasin1side afueiesientsdanis
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N1y Anan1sUsEuRALINTIAn1Souilagn sz uiun1TIT8LYY 113

Research in Science Education
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WnsdnnisiteuiuaznsussliunansiBeuiinermans
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Munukazdeulasin1side nsahuedesiioifulagsenuuuiaradisuinnssy
n13seuiivianiz n1sduiluniside nsdeuniaineimans nsiusiusan
‘ﬁ'auua m‘ﬁLﬂiwﬁu,axLLU@mmMm&J%’@Ha Msagy eAUTeNa uazde UL
TumsimansideluldiieRannnseudiviens

Development of the learner-centered instruction by designing,
operating learning experience, selecting instructional techniques, producing
educational innovation, and assessment in major subject; using the results

of assessment to research a learning management in major subject example

Concept and principle of classroom action research, mixed
research and qualitative research; roles, duty and ethics of researcher;
synthesis of research problem; research instruments: practices on data
collections: surveys, interviews, observations, field notes; qualitative data
analysis and interpretation; summary and discussion; critiques on
trustworthiness in research; writing qualitative research report, international
research presentation on science curriculum, learning management and

learning evaluation; use of research process to develop learning innovation in

planning and proposal writing, research tool constructing by learning | science
management in major subject innovation designing and constructing,
research doing, science writer, data collection, data analysis and
interpretation, conclusion, description, and suggestion for further learning
management in major subject
378521  WIRNTIUMNAINGIFEASANEN 3(2-2-5) Usutednn iifewn uasmmhein

Innovations in Science Education

Auddyresindnag unum wihil mszuvesag faunisves
FTnaguazesinsIvnng audnvazvengiin mMsaiwinuediinneindnag
Wenemans Maesuasdnenmuazaussanmauduaginermans nadu
yYAAAKMINISITeuInaondin InuYiN1nIgIuivIdnaging1mans AusIy
9539 0TIATRSINTNAY Ausu U RsITUNguInensAnyILas Uszaunisal
FFnmglulsaSeuiitiuinetmans wénns wuda wwaUFdaneatunisians
AUAMNANYY néNsITINAUIA AINTedndaada naul ndnns wazszuy
ansaumaiion1sUIsiansAne msdnegiafusyuy Tamssen sywveduius
uaznsdeanslueadng anzfihmainemanifinu mevhouduin msussiu
AuAMMSANY nsuimsdanistudeuinetans wasnmsdalasamsfinerdn
nsdanismsdifeniuininng

Importance of teacher profession; teachers' roles, functions and
duties; development of teacher profession and its organization, characteristics

of good teachers, creating good attitudes towards science teacher profession;
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increasing teachers' potential and competence, how to be a life-long learner;
science teacher profession criteria, moral and professional ethics for teachers;
basic knowledge about the laws concerning education and professional
practice in science school; principles, concept and sguideline about
management of educational quality, good governance, honesty; theories,
principles and information technology for educational management;
systematical thought, culture, human relationship and communication in
organization; leadership in science education, team work; quality assurance of
education;  science classroom management; vocational training project;

knowledge management about teacher profession

378522 ﬁ'ﬂ‘ls&zLtaznsz‘u'Jumsvnﬁwmmamﬁmzﬁnwmsﬁﬂ%’uq»i 3(2-2-5)

Scientific skills and process and Higher Order thinking skills

ALY ANEIATY UaYBIAUTENDUTBITINYELAYNTEUIUNITNIG
Ingeans ﬁﬂwzmsﬁm%uzj& wariinvznisAnluanlssed 21 sULUUN IR
ﬁﬂwxﬁm%uqq AswAdgA mﬂﬁmawa nsdeans dearumnemdnermans
wavn1sinaue n1sidenles n1sAnSIEuassEssd nsAnegdiansagin N3
%’mmiﬁ'ﬂuﬁﬁéuﬁ%mﬁﬂmLLazﬂismumsmﬁwmmam%l,l,agﬁﬂwmsﬁm%uqq
smainusluAmsud 21

Definition, importance and components of scientific skills and
process, higher order thinking skills and 21 century thinking skills; models for
developing of higher order skills , problem solving, reasoning, communication
and representing, connecting, creating and critical thinking; learning
management for developing scientific skills and process, higher order thinking
skills and 21° century thinking skills

WNs183

378523  Anenenaasiugululsaiou 3(2-2-5)
Basic Science in School
ulufimlimeingimansi3eassuuyesddidin aruduiussening
dunndoufuszuuiing nineinssssund audhvesans lasaiauazussdamien
seminseynia Mswdsuudasaniuy a1sazans UASe1adl usawsimnlaih use

W83
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e wazuseiandes msirdeudl ndsnuiunisisedin madsusundanu
Ufduiusseninsasuasndsanu nseyinendsnu wansenuainnisldwdeny
Tnssaiisuazesdusznouveslan UssBINIALaENsIUA BuLUasgionnia o
Uszina wazdmugiuveslan ITauin15vedsyuuaior udnduazionnim n1s
Ufduiudsenineszuugierivadidin UjtinisdanisFouuudldtamidugu
Scientific concepts in living processes, relationship between
environment and ecosystem, natural resources; properties of matter, particle
structure and inteparticle forces, change of state of matter, solution, chemical
reaction; electromagnetic, gravitational and nuclear forces, motion; energy
and living, energy transformation, interaction between matter and energy,
energy conservation, effects of energy utilization; structure and components
of the earth, atmosphere and climate changes, topography, earth morphology,
evolution of the Solar System, galaxies and space, interactions between the

Solar System and life; teaching practices on Problem Based Learning

378524  Anerenansisdnlulsaieu 3(2-2-5)

Advanced Science in School

Anwinszuaunisuitym msdududeyaiieriumaiaufoanismis
Fmeniafuszuuiing edefivuardng wedamagaiiine uazaians
affBuonnity Anwvidsnsudlymmanaiifestuiinsinsgimuiinares
Amfudludnuassald andveawsduduililugnamnssy nazuasujisens
\Anadumdn navesansUsznouugladiidnaseguam Innszuiunsanuazvnas
uitymmsiandifeaiunisinssesms nan gamgll msiauTunamdliih any
Aematauazveulunein1sin UjuRnisdanisdeuduuuldlassnuiugiu

Study problem solving process, searching information about
biology laboratory technique involving ecosystem, plant and animal tissue,
microbiology laboratory technique and DNA extraction technique; approach
of solving problem about vitamin C analysis, property of gypsum in industry
fine, reaction of rusting, product of halogen compounds affecting human

health; practice thinking process and experiment in physics including

Ws183
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measurement of distance, time, temperature and electricity; error and

limitation of measurement; teaching practices on Project Based Learning

378593  duuun 1(0-2)

Seminar

Anw Auat1 99usan uinnssunsasuiiiiunanuivinisvesng
Uszd1n1s wariilunanuvedinerinusUsyaiin Usyaen lulszmealne
P9szeziia1 10 U dounds Tasizit eAusie wumenisdiuianssunisaouly
lilviiAnUselevigean muan1nasaven1sdanisinyinemans adnaans
waznelulad Tuaoudnuduiiugn Ussfulgmiedumsineinemans
adinrans wazinelulad finuluussalnetisyesng 10 Jfounds wnsen
sufouisifoveanuideilifnu eauuumemsinideiionoumaunie
wiledynisineiinermans ademans wazwelulad filanuadududouly
Ferulneldogrumunzan nssUseinu

Review, inquire and collect teaching innovation belong to in-
service teachers and/ or graduated students researching about science,
mathematics, and technological education in Thailand (for 10 years ago),
analyze and discuss how to implement the teaching innovation in authentic
situations of K-12 school for high benefits, review, inquire and collect issues
in science, mathematics, and technological education found in Thailand (for
10 years ago), analyze research methodology and then summarize how to
research for answering the research questions or to solve problems based
on the issues in science, mathematics, and technological education

378581  duwun 1 1(0-2-1)

Seminar |

Anwn eivse Aenviusznulguinmsfnuinedans/Aand/ind/
Fringrvesszmdlneg Wisuisuiuaalssme Ansigianuduiusaesdym
Worusedeudtite eAussunliunsiidedioswian wasiiauedieti
winnssuiitendtam
Study,

science/physics/chemistry/biology education in Thailand and others; analysis

discussion and analysis of issues in
of connections between research problem and research methodology;
discussion on research trend for future and presentation about an innovation

for solving problem

Wabusia 30790 e wazwiig
An

378582  duuun 2 1(0-2-1)
Seminar Il
AnufuRnsdnduuunidinnmaiiertunsineiingrmans/and/
wil/AInen msdiauewaznisuaniUasudszaunisalisesssududindnuily

UszinalnensaUszvnuendou

Ws183
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Practice on seminar in science/ physics/ chemistry/ biology
education; presentation and exchange of graduates’ research experience in
Thailand or Asian countries

Angniinus 12 wiaein
Thesis
Weluhdedeiivitestunsineinereans adarans uas
walulag nswmvdngasuagnisiseunsaeingrmans adinenans uay
welulaflaensidefidnvasinansanudndisuaineassd inosdanuilval
way/visensaiinnssummangasuasnisaewinermans adamans uay

wialulad Tuseduiduanna

378599

A research related to science, mathematics, and technological
education, curriculum and instructional development in mathematics, and
technological education. The research criteria is based on creativity, body
of knowledge originality, and/or construction of curriculum and instructional

innovation in mathematics, and technological education at international

Ingdnus 1 wWu nuuu n 2 6 w8nn

Thesis |, Type A2

Anwduaindodu Tineivssdulymuesnisaneianienig
Famasazuuliunisiauiideinendinus ienisadrauianssumianisine
fdunsifeuiitedesiiauladnwiuasnsinienaisuundndosiulunisive

I lasesrinenfinus

378583

Review and analyze research problems related to education in
specific area, direction and trend of research/thesis for develop curriculum
and instruction innovation focusing on the majors, writing concept paper,

writing final draft of research proposal

USusvia Fed e wavuiein

level.
378584  3NYITWUS 2 WWU N KUY N 2 6 wiaenn usein
Thesis Il, Type A2
adun1side msifivsivsindeya nisdmsizideya s189u
Han133ve NMsagliazeiusena davisiaiveniinug aeuivendnusiiu udly
i) wardmihmenuinerdnudatuauysaliaueindinine de
Operating research, gathering data, analyzing data, reporting
research results, summary and discussion; having final draft of research
report/ thesis; passing thesis defense and then revising the report (if in
case), developing full thesis report for the graduate school
378591  msufjuAnisaeudviamizlulsaseu 1 3(0-9) 378585  msEnUURNITIvAINAINemanssEnInaEey 1 (0-2-1) Wasusvia Sovn iilovn wazmie

Practicum Teaching Specific Subject in School |
MMIUINENNTT NuE wasvinwea1e 9 nansAnwnlaiseuluin

a a a a va

Yjuaanudnanluaniudine IaelnujiRnuniuaivndvifideniou i

Training for Science Teacher Profession
nsdunan1sdanisiseuiluienseuinermans ariununi1sdnng
Seuiuaz UJiRnsdansteuiluieniouats nsdevinasesledananisiieus

An
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UftRnsiaumangns InnnsiSeuiuaznisasuy auazUssiiiunanisiseous n1s
Sonanssimugidou uazidlududou
skills

previously learned in the actual practice in accordance with the students'

Application of educational principles, theories and

major areas of study, focusing on curriculum development, teaching and

learning  management, measurement and evaluation of learning,

management of the student development activities, and classroom research

wnawinisliirzluuwagAndunan1sSeuinugaUszasinisitew; Jaszvdym
nsdansFeuduazinauerdensideriionisudtiam
To observe learning management in science classroom; to construct a lesson
plan and apply that in real classroom; to construct a learning assessment tool,
criteria for scoring and assessing learning achievement based on learning
objective; to analyze problem in learning management and present research
idea concerned how to solve that problem
378525  msujuinisaeuinenmanslulsateu 1 3(0-16-8)

Practicum Teaching Science in School | 240 Halus

nsUssgndldanug sinwe Usvaumsal inmedviiamediGeu 10
UfvAnuindnluanudnw TegdnufURnuasivienduarsyinemans
HeuSeuinermans UjTRnsamdngns n1sdnnisiteud msahedenisiFoud
myTakazdszdiunansdouy uaznisdaianssuiaudiseu draveussinulom
NI IBEUTIMeImaRsLaULINIUALY

Application of knowledge, skills and experience from all course
works to be trained in science teaching profession in science classroom;
practice on curriculum development, learning media, measurement and
evaluation of learning, as well as, management of the student development
activities; presentation of issue in science learning management and its’

solution

378592  msufjuiinisaewivianizlulsaiey 2 3(0-9)
Practicum Teaching Specific Subject in School Il
Anufvhnuindnmuauiniidenisoueiadudubeiu Tnewh

Ufuinsimumdngas dnnisnisiseuiiuaznisasu dauasyUsziliuna N30

AansauimungiFou JaslutuFou waruimsaueing q luaniufinu ulsswe

waz/v3essszina dniausUssiiuiiethgmssunsuasiausuumeUiuug

wazauluAun1TITeNeaNITAnY) N15UTMIIMENENT N1SALINTEUIUATT

Fan1aiiens wavnsdnnanssueaiumunduivdnag

378526 3(0-16-8)
Practicum Teaching Science in School Il 240 Halus
HAnufdfauindnaginermansluiensoufitavinetaans

UftAnsiamvangns  nsdanisidous nstauazussiiusa nsaiiedonns

Seud niawavdssiliunanisieud nsinfanssuiRLISeY warn1suImsu

luanufnw efumeuazdaueuinnssunsdanisiieuiinermans n1swmmn

nszuIuNsIANIsieus uaznsdnfanssuaduanuduindneg msideuile

Wandisew nsuanifeuteuisautsduauslunsduiuinisinm

nsufuRnsseuInemanslulsaieu 2

Wasusia 30797 e wayming

fin
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Actual practices of teaching profession in accordance with
students' major areas of study in the more advanced level than the
Internship in School 1, focusing on curriculum development, teaching and
learning  management, measurement and evaluation of learning,
management of the student development activities, classroom research,
and school function management in the selected schools in Thailand or
abroad, presentation of discussion issues and guidelines for improving and
developing educational research, curriculum management, learning process

development, and supplementary activities for being professional teachers

Actual practices of science teaching profession in special science
classroom; practice on curriculum development, learning management,
learning media, measurement and evaluation of learning, as well as,
management of the student development activities; learning innovation;
development of learning management process; and extra activities for teacher
profession school administration management, discussion and presentation of
science management process; and extra activities for teacher profession

research for learner development, knowledge sharing in educational seminar

378598  nmsAnEIAUATIRIEAULES 6 Wi

Independent Study

38y Ynauesreruideluvsziiulgniiiieadestunisine
eemans adaeans uazinalulad n1siawIndngasuLaznIsiSeun1Iaou
nermans adamans wazmaluladlnen1siseidnvasiivaninanufndisy
aea33a \inesdnuslval uag/mionsadeuinnssunmdngnsuagnisasu
Iermans adndans wagnalulad

A research related to science, mathematics, and technological
education, curriculum and instructional development in mathematics, and
technological education, the research criteria is based on creativity, body of
knowledge originality, and/or construction of curriculum and instructional

innovation in mathematics, and technological education

378591  A1sAuAIIBEsE 1 2 wiqein
Independent Study |
AnwrAuall Aiesieaninnsianisiien; duaueiidenisinw
mmé’wﬁ’fymaa{]mmL%auiaaﬁuamwﬂmmmsifmmiﬁauimwwma 99
FEUATURNANNTITY TASaeNIsAuATIBase nSamnaLafoAMENTINNT
Inquiry study, analysis of learning contexts, presentation of studied
topic, research background and significance according to critical circumstances

of specific area, report on a concept paper and proposal towards committee

USusvia Fed ey wavuilenn

378592  n1sAuAINDETE 2 2 wiaefin
Independent Study I
Ynavesudouidisefigonndasiutitonshunindasy 1euaunis

ahauazimunedodiolds nsiunarieneideyanisite dniuedediolde

LaTWIRNTTUNS BN LAUDADAMENTTUNNT
Presentation of research methodology concerned their topic of

self- study, planning how to construct and develop research instruments,

T atelie!
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collection and analysis of research data, developing research instruments and

innovation for their committee consideration

378593  m1sAUAIIDETE 3 2 wiaefin

Independent Study Il

dnauenaniside unagu nseAunenauasdolauauuziiionis
iUl Usgguuanildsudszaunisainisfuaiidasy Suiladeiningan
AMENTIINS UAlY () wazdaihmenunisruaidassatuauysel iuedudin
Inenae

Presentation of research results, conclusion, discussion and
suggestion with implication, meeting for exchange on experience about self-
study, getting criticism of committee and then revising report (if in case);

developing full report of independent study for the graduate school

T Fatelie)

897507  nszuaudIMendnranituduluiand 1 3(3-0-6)

Basic Mathematical Methods in Physics 1

fleitu lauazanuseiies nasadeoyius syius Uiiusuuul
iALazuUUTIR BUNUSE0E LUNFNTUALAINIVIUA NITUATTUUANNITTLEY A1
WzasuazNWesaNzas Uiglnnmes aumsidseyiusanddufuniauadus’
a03 Usiusldund synsumdiaasuazaynsunsies ssuuiinalds n1sulasszuy
fifta oyRusEonvesilsffuusuarilsifutssnoy Usiusvanedu

Functions, limit and continuity, differentials, derivatives, indefinite

and definite integral, partial derivatives, matrix and determinant, solving
system of linear equations, eigenvalue and eigenvector, vector space, first and
second order differential equations, improper integrals, Taylor series, Fourier
series, curvilinear coordinate, transformation of coordinate systems, partial

derivatives of implicit and composite functions, multiple integrals

WNs183

897508  nszuruAIeadnmanituduluiand 2 3(3-0-6)

Basic Mathematical Methods in Physics 2

aunsuatiud NM3gilniargean LARARAYDLINIANDST AIINETIVBIEIU
1Aa fadidunisinsiisus lanesiauduasiasa Usiusaudu Usiusaurs vgul

T ratelie
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unvesalan Nauunvennid Hedumanuuuiiusn unagdavesilaiduigadou
Herduiiasezit aunislad-3uil AsmUItusltou n1suiUsnuslag3sa13am,
aunsseunustey JaymAvauun

Infinite series, convergence and divergence of series, vector
calculus, length of a curve, gradient, divergence, curl operators, line integral,
surface integral, Stokes’ theorem, Gauss’s theorem, Dirac delta function,
calculus of complex function, analytic function, Cauchy-Riemann equation,
complex integral, residue integral, partial differential equation, boundary

value problem

897509  USuguazlassairadmgudluiand 1(1-0-4)

Philosophy and Theoretical Structure of Physics

AUNNNLVRINAANS MU TeUU UasnNgufunad n1531hunauns
wazamduiusnsiiand Yigilugruzdhuremauiinieniw aunisnisiadeud
AUNINIE WUULHUANMUAANIINAAIERShaL avatineans dnd aunu nslva
ﬂ?ié’ULLaSﬂ'J’INMMWEJ‘UENﬂgu Iﬂiﬂa%ﬁﬂ%@ﬁqmﬁﬁam&ﬂ’lﬁm%

Meaning of physics, system theory, source theory, classification of
equations and mathematical relations of physics, space as a home of a
physical theory, equation of motion, equation of state, pattern of thought in
mechanics and thermostatics, potential, field, flow, vibration and meaning of

wave, structure of thermostatics

T alelie!

897596  Wandiludmiuagilanduazdeaummans 3(3-0-6)

General Physics for Teachers and Social Sciences

FauAENT Warans ukasndsy Tuwudndadu Juudngagy
n3du ARuNa Ngufeavesuia guumamans Usingnisaivuds vadlua Tui
afin lulihnszuansa ualman-luih ansusimén anuwdenhuazenuqlain Tudh
nszuaady paukimdnlii dinsnndivy andeneusu

Kinematics, dynamics, work and energy, linear momentum, angular
momentum, vibration, mechanical wave, kinetic theory of gases,

thermodynamics, transport phenomena, fluid, electrostatics, direct current,

W83
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electricity-magnetism, magnetic substances, induction and electrical capacity,
alternative current, electromagnetic wave, relativity, quantum physics

897517  gruvmaraRsTudy 3(3-0-6)

Introduction to Thermodynamics

NUDIQUUNAAIANT N1ITUAZNITLUIUNTS WiaaauAR uasuiadss a13
WFUNAn Maaelaundsnu naungly dgansansiud weulnst wazngle
flansvasguvnarnans Andidsgammanans lnssaiaveseummanmans s
Wasuinma szuulda

Laws of thermodynamics, state and process, ideal gas and real gas,
paramagnetic substance, energy transfer, internal energy, Camot cycle,
entropy and the second law of thermodynamics, thermodynamics potentials,
structure of thermodynamics, phase transitions, open system

T Fatelie)

897569  nafnansArRURNLUGY 3(3-0-6)

Introduction to Quantum Mechanics

flafFundu aunisslsAnaesuuulidutune Vigiteddu dgmilu
anufin Tuududey allu eyniafivieudy mqwﬁmﬁumuﬁiﬂ%uMnm
nann1swUsiy n1sUszauuduad mqwﬁmssumuﬁﬁuﬁmam AM5UsEUIN
woLBLURN N13NTTLI

Wave function, time-independent Schrodinger equation, function
spaces, three dimensional problems, angular momentum, spin, identical
particles, time-independent perturbation theory, variational principle, WKB
approximation, time-dependent perturbation theory, adiabatic approximation,
scattering

Ws183
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@81 vsnuwys. (2554). NeUATegnsUfiRnsasunsimansseiulssandnuiidl
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TunmsBsuiuazianaisoinemansindoutulszoufinu Ui 6, 29sarsuywdmansuazdonumans
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*Kaewurai, W., Kaewurai, R., Chanunan, S., Supap, W., and Sawangmek, S. (2015). Proposed
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philosophy, learning theory and curriculum and the impacts of these understandings on their
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Program Structure of Master of Education Program in Science Education (Multidisciptinary)
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Curriculum Map of Master of Education Program in Science Education (Multidisciplinary)

LAY N LLUU N2

U1 U2
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378511 N1sFIngmansiun1sia | 378513 N1933un1sIvemansinw
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378512 MSWAILINTTINNTSU 378514 auifnfnwr  3(2-2-5)
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(Lifumiein)
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Curriculum Map of Master of Education Program in Science Education (Multidisciplinary)

U1 Y2
n1AFY Mavany maggiou AR Mavany maggiou

366511 NguifiugIumg v uden 3(x-xX) 378523 n1w1 wAlulad waz | Jyden 3(x-xX) 378572 duuwn 2 1(0-2-1)
msfnwr - 3(3-0-6) undsSeuiinenmans (Lidumiiein)

3(2-2-5)*

366513 suideuisITems v uden 3(x-xX) 378524 MyiauwazUselliung | 378581 INeNTNUS 1 WKL N WUU N | 378582 INUNUS 2 uu N
dapueans  3(3-0-6) MIBeuiIvemans 2 6 gin WUUN2 6 vdiein
(litfumbiefin) 3(2-2-5)*

378511 Nsiinemansiun1s | 378513 Mydeminemans 378525 M3UjURnsaeu 378526 n1sUfURN1TERU
W mangns Anw neneanslulsaSeu 1 neneanslulsaSeu 2

3(2-2:5) 3(2-2-5) 30-16-18* 240 Falas 301618 240 alug

378512 MIWAMUINITIANTT 378514 azifiufnem
Seuiinermans 3(2-2-5)

3(2-2-5)

378521 muduegivenenamsiie | 378571 dwuw1 1 1(0-2-1)

91T 3(3-0-6)* (liffuniein)

378522 MIANUURANMTIV1TIN
AFINEIMAnSIEINg
Sou 1(0-2-1
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wNU ¥ (AgUsEdINg)

Curriculum Map of Master of Education Program in Science Education (Multidisciplinary)

U1

Y2

AARU

Aavaney

Magaiou

MAfu

Aavaney

negaieu

366511 Nguiifiugiums

v uden 3(X-X-X)

v uden 3(X-X-X)

v den 3(X-X-X)

Fynden 3(X-X-X)

Jyuden 3(X-X-X)

MIANE  3(3-0-6)

366513 seLlyUisI98M19 378513 MTINMINEMaEns | 378572 duuun 2 1(0-2-1) | 378591 nsAuUAIDATE 1 378592 MSAUAIDATE 2 378593 N5AUAIDATE 3
Fpurans 3(3-0-6) Ainw (sifunihein) 2 wiheie 2 wihefin 2 wihefia
(lshfumaeiin) 3(2-2-5)

378511 Ms3ivenmansiuns | 378514 aufiudinw
LRV GIGEN 3(2-2-5)

3(2-2-5)

378512 N1IWAILINITIANIT 378571 duuwn 1 1(0-2-1)
Seudinerrans (Lifumiheiin

3(2-2-5)

anunsaUsuiasinuTiugauled

anunsaUszendldauiiuivemansdnwiiienisuseneverinla

Tinwensseuiuazannsaldmalulagiiieiuyuosininug
MAMeImanifnu/Ananaginemans

TinwensAeaswaAYaNENenBIAAINIIUIVEIMEaRSAN

wiumwddguassududuniwesesing/mhenudidaeiy
Mg manidnw/Avneginemans
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TnwensvinisemeInenmansine/nsaeuinenrians

aunsauszgndldanuifiuinemansfnunenisuszneuaniin fiinwznstieansuazinenanasdanuifinuinenmansfng saamssunsausudauasinausiauiugauld Sinwensieus vinue
mai3den1einermansine/msdeuinenmansuazaunsaldmealuladiiaianuasdanuinisinemansine/Avdnaginemans Wuanuddguasiiududiuniisvesesdns/miteeui
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- Population genetics (WugmianiUszying) - Mutations (M3Inawwug)
- Evolutionary developmental biology - Paleontology (uiawdiuine)
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- Genetics (WugAans) - Molecular Genetics
- Animal Breeding - meviulgenudded
- Motecular Biology (ey¥iine) - Developmental genetics
- Genetic Engineering (Wuginaniay) - Bioinformatics
- Plant Genetics/ Animal Genetics - Human Genetics
- Medical Genetics - Cell Signaling
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- Biosystematics - Biodiversity
- Taxonomy 1psATIR
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- Cellular 8iology - Cytobiology
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- Immunology - Endocrinology
- Histology - Comparative Anatomy
- Pathology - Physiology
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- Conservation Biology - Environmental Biology
- Animal Ecology/ Plant Ecology - Biogeography
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Importance of teacher profession;
teachers' roles, functions and
duties; development of teacher
profession and its organization,
characteristics of good teachers,
creating good attitudes towards
science teacher profession;
increasing teachers' potential and
competence, how to be a life-long
learner; science teacher profession
criteria, moral and professional
ethics for teachers; basic
knowledge about the laws

Importance of teacher profession;
teachers' roles, functions and
duties; development of teacher
profession and fts organization,
characteristics of good teachers,
creating good attitudes towards
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increasing teachers’ potential and
competence, how to be a lifelong
leamer; science teacher profession
criteria, moral and professional
ethics for teachers; basic
knowledge about the laws
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Actual practices of science
teaching profession in special
science classroom; practice on
curriculum development, leaming
management, learning media,
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measurement and evaluation of
learning, as well as, management
of the student development
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