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loYuit 1 .. 2559

2 39150) wnilw. (2555). 3aremsiSousineAveluamnasswyi 21. 91n
http://www.noppawan.sskru.ac.th/data/learn c21.pdf, dududloTul 1 f.a. 59.
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WauINsEUIUNISEnevenasfauIntnInemansiuguuou lneriladausunvessene

wavdaaulan

1.2 A2UdARY

nangmInsAnuinui Ui a1vdvinermansdnut 3deizeswenisld
mansmansAnuitewsouauliidu “g3inenmans (Science literate person)” faadnla
psAmuFInemanslusziuiidndudonisdisedin awnsoduuninereansesnain
Inermansidion (pseudoscience) uazitugiiianadiifsionisuaamesinuiinemans
iiensUszneuenTmn

MaedEuldinemaniil ueninlgdesedutiningimanidneuda Sadeq
oy “Un3senireingrmranidnyr’ WiesiinsAnuiduai uieadainug uas
nszUIUMSAUIMSnensyaralinateiunginemansuas/mietininemansane 9
wpdAUANUAIRUSTEINeIRANSIUANYIAEan SuazINenA1ans (Pedagosical content
knowledge) ilelansnvinviing iuazwiudienendsdiiiningrmanidunylgunay
og19fWiiudensidsundamianalulad tasugia vazdenuveslandaquuld
(Trowbridge, Bybee and Powell, 20003; National Research Council, 2012%

1.3 InqUszasAvaanangns
A4 A oo A P2 Y o &
\iendnnufUndia nidlnaanuazawiolil
1.3.1 flAnsTId 9385951 T5LUTTUUNITY Uarn1eindninig awnse
WAUTIVTN NI IansAnyIneANUTaUIkazTiuion1sUasuLUa
1.3.2 fanuguaniun1sdnnisfnuinermans aunsadeuleuazyszendld
ANNFLUAERTNINSANYILAEINIMANSUUUBIATI
1.3.3 denududdlunisiideadesdnnug nssuiuns uwag/viseuinnssy

ANUANYIFANANSAN® NADAARDINUUSUNYDIUTLIALAZUIUNYIR

’ Trowbridge, L. W., Bybee, R. W., and Powell, J.C. (2000). Teaching Secondary School Science,
7th Ed. New Jersey, Prentice-Hall, Inc.
* National Research Council. (2012). A Framework for K-12 Science Education: Practices,

Crosscutting Concepts, and Core Ideas. Washington, D.C.: National Academies Press.
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2.5ununssulidauazddnianisanenlusses 5 Y

nangnsuuy 1.1

y Un1shnen
YUy
2560 2561 2562 2563 2564
1 1 1 1 1 1
2 1 1 1 1
3 1 1 1
374 1 2 3 3 3
sruufidafinnainazdniamsdnm 1 1 1
NangATULUY 2.1
3 Un1sAnun
2560 2561 2562 2563 2564
1 5 5 5 5 5
2 5 5 5 5
3 5 5 5
334 5 10 15 15 15
sruuddefinadnazdndanisanen 5 5 5
NANGASUUY 2.2
L Un1sAnun
2560 2561 2562 2563 2564
1 1 1 1 1 1
2 1 1 1 1
3 1 1 1
aqa 1 1
334 1 2 3 4 4
Sruuddefinadnazdndanisanen 1 1
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2.6.1 Uszunauniseuuseunusiesy

- v Un1sfnen
SI8ALLAYATIYTU
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2.6.2 Uszanaun1seuuszanaisieng
- , Ysuuszana
SI8ALLDYATIYANY
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3.1 vangns vinsidadou 3 WUU Ao LUU 1.1 WUU 2.1 Uag WUy 2.2

3.1.1 MUIUNU8NA

WUU 1.1 91wumheinlitesnin 48 wilein
WUU 2.1 31wuntheislidsenin 48 wiiefis
WUU 2.2 a1wuntheislidsenin 72 wuhefie

3.1.2 laseadandngns

51805 AULNEUE AS. nangnslval

W.A. 2558 n.A. 2560
WUU | WUU | WUU | WUU | WUU | WUU
1.1 2.1 2.2 1.1 2.1 2.2
1. U583 (Course Work) laitioanin - 12 | 24 - 12 24
1.1 UaFu - - - - 6 12
1.2 den Lidesnin - - - - 6 12
2. MeTUNUS 48 | 36 | 48 48 36 48

3. YsAulddumigin - - - 7 7 7

UUNULANTIU (ARRANENENAS) 48 | 48 | 72 | 48 | 48 | T2

3.1.3 5187391
1) uuu 1.1
A. Aunednus

397771 ANeanus 1 wuvu 1.1

Dissertation |, Type 1.1
397772 ITNUS 2 Luv 1.1

Dissertation Il, Type 1.1
397773 AMYMINUS 3 wuU 1.1

Dissertation Ill, Type 1.1

397774 ANYIDNUS 4 wuu 1.1

Dissertation IV, Type 1.1

397775 ANYIINUS 5 Uy 1.1

Dissertation V, Type 1.1
397776 ANGIUNUS 6 Uy 1.1

Dissertation VI, Type 1.1

MUY 48 HUIWNA
AU 48 HUIYNA

6 NUINA

6 NUIBNA

9 UUIYAN

9 UUINA

9 UUINA

9 UUIYNAN
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4. Avsauldduniiein U 7 wuwha

390611 silauisidedugs 3(3-0-6)
Advanced Research Methodology

397761 duaun 1 1(0-2-1)
Seminar |

397762 duun 2 1(0-2-1)
Seminar |l

397763 dunun 3 1(0-2-1)
Seminar |ll

397764 &uuun 4 1(0-2-1)
Seminar IV

A. AANTTUNIVINTT Usznaudie
1) NSNFINUTEYL/FULU/DUTUTNRVINITIHAUVIR TauIuvIfed ey
2 s naeavidngas
2) mMadhsamtiauenanuide viedumidsinendnug unsdinguse
sy ssEiuuLed Mlaugnssunisnisusndaundunses (Peer Review) agutioy
1 ads maonndngms
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2) wuu 2.1 U 48 WUWAA

n. 914518731 (Course Work) lLideandn 12 wiaefin

1.1 3¥1UsAU 6 WUWAA
397611 MSHAUTIVITNATING NGNS 3(2-2-5)

Science Teacher Professional Development
397612 MFITUBIAUAINNITINGIFNEATAN 3(2-2-5)

Qualitative Research in Science Education

1.2 Fyuden Livesndn 6 wiawin
Hanaunsadonsiedvinasnguls Melliidensieivilaglasuainy
WUYEUIIND1913ENUS N I linusiay/vise019138 S Ulntounangns

nguIvall

256621 LASUDINANNUINTTTUBR 3(3-0-6)
Natural Products Chemistry

256654 LAfiAwIndDLRAZNITIATIZiATiY 3(2-2-5)
Environmental of Chemistry and Pollutant Analysis

256662 LANNANIU 3(2-2-5)
Energy Chemistry

277652 TAndwoAmediugs 3(3-0-6)
Advanced Polymer Physics

NEUIVIVIIMNEYD

257611 MSARENYUENINFUFIUINGIVDINY 3(3-0-6)
Plant Morphogenesis

257631 fiwinemMIaii 3(2-3-5)
Aquatic Toxicology

257641 AUTOUINIINGIAEATTININ 3(3-0-6)
Biological Science Literacy

257642 FVingimuIn1sseauliana 3(3-0-6)
Molecular Approach in Developmental Biology

nau3vanand

271616 winwaulwmiwand 3(3-0-6)
New Frontiers of Physics

271631 Wanddwaduiusvend 3(3-0-6)
Applied Nuclear Physics

271641 wSesilenazinaiianianseans 3(2-2-5)

Astronomical Instrumentation and Techniques
271676 Wandulu 3(2-2-5)
Nanophysics
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NGUAYINYIAEA AN

397621 AMEHUMALATIYIUTIUINEIPNENTANY 3(3-0-6)
Leadership and Ethics in Science Education

397622 WIAERTANYIANSTIAY 3(2-2-5)
Informal Science Education

397623 AngeaniAnuidmiunaiio 3(2-2-5)
Science Education for Citizen

397624 dedagiumaingrmansanw 3(2-2-5)
Current Topics in Science Education

397625 piaARN 1(0-3-2)
Regional Studies

. A e dnus U 36 WUWAA

397781 A dinus 1 wuu 2.1 3 UUBAR
Dissertation |, Type 2.1

397782 ANGINUS 2 WU 2.1 6 KUBAR
Dissertation Il, Type 2.1

397783 AMINUS 3 Luu 2.1 9 UUBAR
Dissertation Ill, Type 2.1

397784 AMeInus 4 wuu 2.1 9 UUBAR
Dissertation IV, Type 2.1

397785 ANgINUS 5 WU 2.1 9 UUBAA
Dissertation V, Type 2.1

A. Avvsaulituniaein W 7 WUwHA

390611 'ﬁ%LﬁEJU%%’QJ{‘IJEJ%uq\‘l 3(3-0-6)
Advanced Research Methodology

397761 duaun 1 1(0-2-1)
Seminar |

397762 duuu 2 1(0-2-1)
Seminar |l

397763 @uuun 3 1(0-2-1)
Seminar |ll

397764 duuun 4 1(0-2-1)

Seminar IV
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3) WUU 2.2 U 72 wUWAA

n. 914518731 (Course Work) lLideandn 24 wiaefin

1.1 3¥1UsAU 12 wudqenn
378511 N133INEIAIERSIUNTHAUIVANGNAS 3(2-2-5)

Scientific Literacy and Curriculum Development
378512 MISHAUINITIANISITEUTING @RS 3(2-2-5)
Development of Learning Management in Science
397611 MSHAWUTIVITNATINGIAEAS 3(2-2-5)
Science Teacher Professional Development
397612 MIIFUBAUAMNIINGIANAATANY 3(2-2-5)

Qualitative Research in Science Education

1.2 Jy¥iaen Laidfosndn 12 widefin
Hanaunsadonsieivinaznguls Mellliideansiedvilaglasuainy
WUYEUIIND1913ENUS N I linusay/vise019138 S UlntoUnangns

nguY LAl

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

256555 hvelagiumaniitiesiei 3(2-2-5)

Current Topics in Analytical Chemistry

256621 LANVBINANSUINTITNYR 3(3-0-6)
Natural Products Chemistry

256654 LafiAwIndouwazNITIATIEiuaTiv 3(2-2-5)
Environmental of Chemistry and Pollutant Analysis

256662 LAINSNIU 3(2-2-5)
Energy Chemistry

277543 msdnisveadeuasinidelugnamnssmedl  3(2-2-5)

Waste and Wastewater Management in Chemical Industry

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

277652 TAndwoAmediugs 3(3-0-6)
Advanced Polymer Physics

NgUAYITIINEN

257541 '3‘1/1mmam§%aﬂ'1m%qyjmmi 3(3-0-6)

Integrative Biological Science
257542 @adukazdIIngnsERuluanatugs 3(3-0-6)
Advanced Cell and Molecular Biology
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257543 nalladagdumaInemansdinin 3(2-3-5)
Current Techniques in Biological Sciences

257544 \wunUeATIYeIEETInLAY MIAIUAY 3(3-0-6)
Metabolism of Organisms and Control

257611 MSARENYUENINEUFIUINGIVDINTY 3(3-0-6)
Plant Morphogenesis

257631 fiwingmnai 3(2-3-5)
Aquatic Toxicology

257641 AUTOUINIINGIAEATTININ 3(3-0-6)
Biological Science Literacy

257642 FVineimuIn1ssEauliang 3(3-0-6)
Molecular Approach in Developmental Biology

ngu3vnand

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

261559 WaAndNA1Ug 3(3-0-6)
High Energy Physics

271544 WANAMSIAERNT 3(3-0-6)
Astrophysics

271545 sydv@naazlaninen 3(3-0-6)
Geophysics and Earth Science

271616 wsnuaulviANand 3(3-0-6)
New Frontiers of Physics

271631 Wanddwadeiusvend 3(3-0-6)
Applied Nuclear Physics

271641 \p3esilouazinafinniensimans 3(2-2-5)
Astronomical Instrumentation and Techniques

271676 Wandulu 3(2-2-5)
Nanophysics

nauITIINGIAEATANY

378531 N1IAANINYIANENTLA AIAATERNT 3(2-2-5)

Organization of Science and Mathematics Camp

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

378533 ﬁﬂwzﬂizmumimﬁmEJ’]Fi’mm%LLazﬁﬂmmﬁﬁm%uQﬂ 3(2-2-5)
Scientific Skills and Process and Higher Order Thinking Skills

378534 Anenmaniiugiululsadoy 3(2-2-5)

Basic Science in School
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378535 Ingeandifindinlulsaden 3(2-2-5)
Additional Science in School

397621 AMEHUMALATIYIUTIUINEIPNENTANY 3(3-0-6)
Leadership and Ethics in Science Education

397622 ANEFERIANBINILS5YAE 3(2-2-5)
Informal Science Education

397623 AngrAansanuidmsunaiio 3(2-2-5)
Science Education for Citizen

397624 dedagiunyingrmansanw 3(2-2-5)
Current Topics in Science Education

397625 HiNARN 1(0-3-2)
Regional Studies

2. A Inerinus U 48 wUwAN

397791 A Inus 1 wuu 2.2 6 UBAA
Dissertation |, Type 2.2

397792 ANYINUS 2 LWUU 2.2 6 UBAA
Dissertation Il, Type 2.2

397793 ANEINUS 3 WUU 2.2 9 UUBAA
Dissertation Ill, Type 2.2

397794 AN INUS 4 Wuu 2.2 9 UUBAR
Dissertation IV, Type 2.2

397795 ANYINUS 5 WUU 2.2 9 UUBAR
Dissertation V, Type 2.2

397796 ANLINUS 6 WUU 2.2 9 UUBAA
Dissertation VI, Type 2.2

a. Usaulsitundagia AU 7 WU

390611 53Lﬁm3§3€1’86§’uqq 3(3-0-6)
Advanced Research Methodology

397761 duuun 1 1(0-2-1)
Seminar |

397762 dunun 2 1(0-2-1)
Seminar |l

397763 @uuun 3 1(0-2-1)
Seminar |l

397764 duuun 4 1(0-2-1)

Seminar IV
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3.1.4 WHUNTANEN
3.1.4.1 wUv 1.1 dmSudiaaqdivsynln wunside Lisisused

390611

397771

397761

397772

397762

397773

397763

397774

v

Y

YN 1
= 1%
AANSANYIRY
surlouizidetugs (Widumizefn)

Advanced Research Methodology (Non-credit)

NS 1 wuu 1.1
Dissertation |, Type 1.1

U 1
aan1sAnwIUane
duuun 1 (Lidumieie)
Seminar | (Non-credit)
NeInus 2 wuu 1.1
Dissertation II, Type 1.1
32U

JuUUN 2
= 1%

ANANITANEINY
dunwn 2 (Qaldumdiein)
Seminar Il (Non-credit)
NS 3 huu 1.1
Dissertation Ill, Type 1.1

594

U7 2
aan1sAnwIUane
Funun 3 (ladumiaenn)
Seminar Il (Non-credit)
enus 4 wuu 1.1
Dissertation IV, Type 1.1
52U

3(3-0-6)

6 MUIBNA

6 WUIWNA

1(0-2-1)

6 MUIBAN

6 hUWNR

1(0-2-1)

9 UUIBAM

9 %UNR

1(0-2-1)

9 UUIBAM

9 wUWAA
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ST 3
ANANISANYIAY
397764  dunun 4 (Liduniaein) 1(0-2-1)
Seminar IV (Non-credit)
397775  Ane1dnus 5 wuu 1.1 9 wEAn
Dissertation V, Type 1.1
593 9 wulEnA
U7 3
aansaneUane
397776  ANe1TNUS 6 wuu 1.1 9 wEAn

Dissertation VI, Type 1.1
574 9 MIWYAN



3.1.4.2 yuu 2.1 dmuiianiail

390611

397611

397612

397761

397781

XXXXXX

XXXXXX

28

v v

FUUN 1
A1ANISANYIAU
sz leuisidevuge (bidumibefn)

Advanced Research Methodology (Non-credit)

MR INATING AN

Science Teacher Professional Development

NTIFUIAUNINNITINFNANTAN W

Qualitative Research in Science Education
EREY

T 1
aAnsAneUae
duuun 1 (Lidumieie)
Seminar | (Non-credit)
WTNus 1 wuu 2.1
Dissertation |, Type 2.1
PLAGhh
Elective Course
A den
Elective Course
EIPEY

SueunIn 1N157998 LazAnEIIUSI8IYNNULAL

3(3-0-6)

3(2-2-5)

3(2-2-5)

6 wUWNR

1(0-2-1)

3 WUIBNA

3(Xx-X-x)

3(Xx-X-x)

9 wUWAR



29

U7 2
ANANISANYIAY
397762  dunwn 2 (ltdunuaein)
Seminar Il (Non-credit)
397782  ANyITNUS 2 wuu 2.1
Dissertation II, Type 2.1
394
U7 2
aansaneUane
397763 dunun 3 (Lidunmiaein)
Seminar lll (Non-credit)
397783 Angrdnus 3 wuu 2.1
Dissertation Ill, Type 2.1
594
U4 3
ANANISANYIAY
397764  dunwn 4 (lidumiiein)
Seminar IV (Non-credit)
397784  ANedNUS 4 wuu 2.1
Dissertation IV, Type 2.1
594
U7 3
aan1sAnwIUane
397785 ANeNuUS 5 Wuu 2.1
Dissertation V, Type 2.1
574

1(0-2-1)

6 BUILNR

6 wUWNR

1(0-2-1)

9 UUIYAR

9 %UIWAA

1(0-2-1)

9 UUILAA

9 %UIWNA

9 UUILAA

9 WUWAA
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G o/ =

3.1.4.3 uuu 2.2 dmiudiianaiuienyins 101539y waznenausedvinsiy

S 1
AMANSANEAY

378511  MISIINEIMARSAUNTHRUIVANEAS 3(2-2-5)
Scientific Literacy and Curriculum Development

378512 MINAWINSIANTSSEuTInemans 3(2-2-5)
Development of Learning Management in Science

390611 sulouisitedugs (ddumhedn) 3(3-0-6)
Advanced Research Methodology (Non-credit)

397611  MISWALNINANATINEIAENS 3(2-2-5)
Science Teacher Professional Development

397612 MITINUTIRUAMNITINPNENTANY 3(2-2-5)
Qualitative Research in Science Education

374 12 wiqenn
7 1
aansAneUane

397761  duuun 1 (ltunihein) 1(0-2-1)
Seminar | (Non-credit)

OO ATUGDN 3(x-x-x)
Elective Course

OO ATURDN 3(x-x-x)
Elective Course

XXX ATUEN 3(X-x-x)
Elective Course

OO ATUGDN 3(x-x-x)

Elective Course
593 12 BUBAA



397762

397791

397763

397792

397764

397793

397794
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U7 2
ANANISANYIAY
dunw 2 (aumiein)
Seminar Il (Non-credit)
eTINUS 1 WuU 2.2
Dissertation |, Type 2.2

EREY

FUUN 2
=
n1AnNTsAnEIUane

duuun 3 (laitumiiein)

Seminar Ill (Non-credit)

INeTNUS 2 huu 2.2

Dissertation Il, Type 2.2

593

PUUN 3
1%
A1ANISANYIAU

duuun 4 (ladduniaein)

Seminar IV (litfuniieie)

INYITNUS 3 Uy 2.2

Dissertation Ill, Type 2.2

593

JUUN 3
=
aan1sAnwIvane
INGITNUS 4 Uy 2.2
Dissertation IV, Type 2.2
574

1(0-2-1)

6 BUILNR

6 WwUWAR

1(0-2-1)

6 NUIYAR

6 WUIWNA

1(0-2-1)

9 UUILAA

9 %UIWNA

9 UUILAA

9 WUWAA
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ST 4
ANANISANYIAY
397795  ANYITUNUS 5 WUU 2.2 9 wEAn
Dissertation V, Type 2.2
393 9 wuqEnA
ST 4
aan1sAnwIUane
397796  ANYIUNUS 6 WU 2.2 9 UUBAR

Dissertation VI, Type 2.2
594 9 %UYNA
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3.1.5 A195U1851873
256545 F@UANEATLAL 3(3-0-6)

Chemical Kinetics

inivaueanslussuuionitus vesmesvaiuazfing UiAsefiugiu UfASengnle
uarUiiseuuudn dasnsiaufiseilussuuiisius

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

Current Topics in Analytical Chemistry

mafla n3esdle wariinisimseifiviuate medueiilieset saudanisinly
Uszgndld uagmseenuuuiimslinneiiteldlunsise

Modern and current techniques, instrumentation, and methods in analytical
chemistry including the applications and the method development of future research
256621 LANUDINANAUNSITULIA 3(3-0-6)

Natural Products Chemistry

LATVDINARN S UNTTIUYR maﬁuamqwémﬁamw ANIEUATIERATFTTUVRTAS
lassasdudeou nsfigallassasidaedisnsauninsalad

Chemistry of natural products, bioactive compounds, syntheses of natural
products with complex structures, structural identification with spectroscopic
techniques
256654 \AlAIWIndaNLAZNNTIATIINGRY 3(2-2-5)

Environmental of Chemistry and Pollutant Analysis

Anvransuafivmaeiiivuilouludwmndeuldud ¥ usseind uaziu nalnnis
Uuileunarujiseaiivesnmaudeuudasesansuafivludundon aunaiuazimesiy
lwfindiiieatesiunalnmsdisuudamazduilow nsddnwvesnisuuideunesas
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Study of Chemical pollutants which contaminated in environment including
water atmosphere and soil. Mechanism of contamination and chemical reaction of
pollutants’ transformation in  environment. Chemical  equilibrium  and
thermodynamics concerning to those mechanism of transformation and
contaminations. Case studies of pollutant contamination
256662 LALNAINIU (2-2-5)

Energy Chemistry

nasuazanlusUnanuell nEunoada NENIUNINEEN NEWUNALNULAY
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Anlulefiwa nrsunlassaiiavesansdedy arsfanans nguszdundsnu nsiesies
lassasaansnande nszuiunsuasmaanudiuialagldisnisdaneniaglduseqluih
Storage energy in chemical energy form, fossil energy, alternative energy,
renewable energy and chemical energy transformation, formation of renewable
energy, synthesis of adsorption material for storage energy, application of quantum
calculation of biodiesel formation, structural identification of starting materials
intermediate energy level and analysis of products, production of biomass via
electrophoresis
257541 INIANEATIININLBIYTNINTT 3(3-0-6)
Integrative Biological Science
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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 emphasize on the integration of structure and function of organisms
that influences biology, ecology, evolution and biodiversity
257542 \waduazdaInenszAuTuanadugs 3(3-0-6)
Advanced Cell and Molecular Biology
mwdidedniffulsduddyuesdiinerseduluana ysaunmdnnisves
Tassadanaznifiveneaduuiiugiuresnalnszduluana Wulssiunisaiuaunis
wanseonvesdy Iluled n1seruaudginsventad nMsduasgikarnisaatslusau naln
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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 walladaguiunisinerransdanin 3(2-3-5)
Current Techniques in Biological Science
wadiadaguildlusmAdensuinemansdanm
Current research techniques in the field of biological sciences
257544 LuunUeATUYRAETIAuATN1I5AUAN 3(3-0-6)
Metabolism of Organisms and Control
NITUIUNTATIUALARNLUVLUANG STUUNAITUTININ AINTIUVBINITATUANLAE
N3ABUALBITEINTFUIUNTUUNUDATUYR Al TIndoan nuandey
Anabolism and catabolism of macromolecule, bioenergetics, overview of

change, adaptation, and control of metabolism to environment in organisms
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257611 AMSHIAANBMENINEUFIUING1VDINY 3(3-0-6)
Plant Morphogenesis
nalnfimuauiauIn1svesiivlussussneg dudseauliana was Waudsedeae
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Mechanisms that regulate the different phases of plant development at the
molecular, cellular and organism levels with emphasis on the flowering plants
included the quantitative analysis of growth, plant hormone action and metabolism,
growth responses to light, temperature and gravity, photoperiodism and flowering,
photomorphogenesis, dormancy, senescence, and abscission, throughout the plant
life cycle.
257631 g e 3(2-3-5)

Aquatic Toxicology
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Aquatic environment, basic toxicological concepts and basic principle, toxic
agents and their effects, toxicity testing, toxicant metabolism and deposition bio-
monitoring and aquatic assessment
257641 ANTBUIMIMEIAENTTININ 3(3-0-6)

Biological Science Literacy

N13ALATIENDIATINVDMINGIANEARNTTININ UTENBUAIY HUFNTTULALNITEENA
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Investigations of biological sciences holistic including heredity, evolution and
biodiversity, plant and animal structures and functions, ecological and environmental
issues
257642 2 Ingiauinisszaulaana 3(3-0-6)

Molecular Approach to Developmental Biology

nalnvesmsiamwinisluseduead Tuana waeiugnssy Anngine1vesdeddin
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Cellular, molecular and genetic mechanisms of development, descriptive
eukaryote embryology, control of development by gene expression, mechanisms of

differentiation and morphogenesis, and developmental genetics
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261557 Wandinsesufnsnidnades 3(3-0-6)
Nuclear Reactor Physics
N3TUIUNITHUILENTIAREE AIARAYINY ANNITVUAITINTOU AUNITNITHNS
n1sidglymisuudaiingy walladednay ga-saunamians nquinisanai1uss
aunsaduseney wlinvenaiesfnsal Tpdnsidoinds mesuefnndesuaznisniunu
wosluiuadys
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
aﬂémﬂgagmuammﬁugm nonseysneazauinstuiand Lﬂ%‘aﬁmaummaz
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mpuiy mewsilaslilow fad Sunsizenodisseu Ujeunia ngudiennmsuddlug
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 (GUTSs)
271544 WAnaA131AEAT 3(3-0-6)
Astrophysics
mmgﬁugmlﬁlmﬁum’a ANETINEUUATIANTY 535URATEINTY N5 AATEIANT
NTITAILINITIBIAINBURsaRUAUEIUlrY NI TmuINTTeIRINasaduAua LYY NT
Waurnsveanlumgaau andnseu viqudi ainaszeznisreain nguinanaifeaiu
AN WNKANTUBLTT wAKaNg QSO Uaw3 wnwandiusun
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
277543 msdanisveadeuaztindelugaaminssaad 3(2-2-5)
Waste and Wastewater Management in Chemical Industry
Uszinnuazunasindavendslugnaivnssuad nMslesginaaiidienisuen
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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.

271545 ssainanauazlaninen 3(3-0-6)

Geophysics and Earth Science

ssdindnafieanulan Tassasnvedlan nsduasiiiou avuwumdnveddan ws
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Geophysical science, earth structure, magnetic field of earth, gravity field of
earth, mineral resource
271616 wsuuaulwiNAnE (3-0-6)

New Frontiers of Physics
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Advances and new frontiers essential for developments in physics, impact of
the new development and its importance to human and social’s though, belief and
consciousness
271631 Wandimdesuszand 3(3-0-6)

Applied Nuclear Physics

1A5985719909879AF08U LUUTIABININTFIU LUUTI8DUTIUTINGN1T0] SURTATEN
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Nucleon structure, standard model, phenomenological model, nucleon-
meson interaction, nucleon-nucleon interaction, weak interaction, few-body nuclei,
nuclear model, shell model, collective motion, pion-bag model, nuclear reaction,
application
271641 \A3asilouazmaiAvnmNIANEnS 3(2-2-5)

Astronomical Instrumentation and Techniques
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Basic parameters and properties of optical telescopes, reflecting and refracting

telescopes and optical systems, mechanical design of tube and mounting, auxiliary
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equipment, modern large telescopes, radio telescopes, millimeter telescopes, X-ray
telescopes, gamma ray telescopes, neutrino telescopes, gravitation wave telescopes
271676 Wandunlu 3(2-2-5)

Nanophysics

szuunsadiedafidnndt sssuvdnimeudululanuily nanmoududifive
Tanunnia nsvaaewsi@ndluninvssnisaiiadeunlutazivalulad wilu

System of making things smaller, quantum nature of the nano world, quantum
consequences to the macro world, physics-based experimental approaches to
nanofabrication and nanotechnology
277561 geamnssaullnsiaeauazllngiall 3(3-0-6)

Petroleum and Petrochemical Industry

msudia N15d1598 uagnsuantlnsdoy widdiinwagnisuenwdnsausitlasied
nsuanansUlnsiafianloaiuduazezlsundn n1siUlesdeululgusslosuauange
Ramadiu Ausssumfdmsueueud titudemas Wusy
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
277652 WandweRmastugs 3(3-0-6)

Advanced Polymer Physics

AUURLTNE VILELaYN1TVUAIUDINANET duURANINNIEAINUBINDANDIRADY
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Mechanical, optical and transport properties of polymers, physical chemistry
of polymers in melt, solution, and solid state, conformation and molecular dimensions
of polymer chains in solutions, melts, blends and block copolymers, thermodynamics
of polymer solutions. Blends, crystallization, relationships between structure and
properties of polymer
378511 AMSIINGIANAASAUNMSHAIUINENGAT 3(2-2-5)

Scientific Literacy and Curriculum Development
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Nature of science; scientific literacy, relationships between scientific literacy
and Thai educational curriculum; theory, component and development of curriculum;
basic education core curriculum and national science curriculum standards; world-class
standard curriculum; ¢lobal education, research concerned curriculum, learning
management and/ or assessment and evaluation for scientific literacy; practice on
school curriculum development
378512 MIWAUINITIANTITEUSINeFans 3(2-2-5)

Development of Learning Management in Science
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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 leaming in science; practices on observing, designing and teaching
chemistry based on the particular topic and leamer’ s learning potential, integrating
inclusive education
378531 N1IAANYINGIANEATHATANAAIENS 3(2-2-5)

Organization of Science and Mathematics Camp
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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 WIANTTUNIINYIANEAIANEN 3(2-2-5)
Innovations in Science Education
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MAINeA1ansanwogeliuseaniain JUkuLkazkuININIsUsTEUuNSITuInNTIUNI9
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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 learing management,
guidelines and processes of effectively implementing science education innovations,
evaluations of science education innovations
378533 ﬁ’n‘wzLLaznizmuminﬁwmmaw%uazﬁnwzmsﬁﬂ%’suqq 3(2-2-5)

Scientific skills and process and Higher Order thinking skills
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Definition, importance and components of scientific skills and process, higher
order thinking skills and 21st 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 21st century thinking skills
378534 Aneraaninugululsabeu 3(2-2-5)

Basic Science in School
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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
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378535 AngnenandiiaialulsaSoy 3(2-2-5)

Additional Science in School
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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
390611 suleuizidutuge 3(3-0-6)

Advanced Research Methodology
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Philosophical foundations , epistemology, and logical principles in research
inquiry and in drawing conclusions from research results. Research designs, and
advanced data analysis techniques in research, weaknesses and strengths in different
types of research ; multidisciplinary research
397611 ASWAIMNIVIAINAZINGIAENS 3(2-2-5)

Science Teacher Professional Development
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A framework for designing teacher professional development, essential
knowledge and beliefs for effective teacher professional development, context factors
influencing teacher professional development, critical issues to consider in designing
teacher professional development, strategies for teacher professional development,

the practice of designing and conducting a science professional development
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397612 N1FALAAMNMNIINGIAEATANET 3(2-2-5)
Qualitative Research in Science Education
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The epistemological and theoretical underpinnings of qualitative research; the

role of the qualitative researchers; the application of theories into practice in science

education context including qualitative data collection methods, qualitative data
collection, qualitative data analysis, trustworthiness in qualitative research; ethical
considerations in qualitative research; and writing a qualitative research report

397621 m'azé’ﬁﬂLtazf\]ﬁﬂwﬁm%maﬁﬁﬂamﬁﬁﬂm 3(3-0-6)
Leadership and Ethics in Science Education
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Moral and ethics in profession, increasing teachers' potential, competence and
good attitudes towards science teacher profession/science educator; being leaders of
learning and braving in holding ethics in science; studying culture of organization, team
building, creating a learning network, project management for improving science
learning; using informational technology for quality assurance of science education;
and authentic problems affecting to being the ethical leader

397622 INgrAEASANYIANSS LA 3(2-2-5)
Informal Science Education
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Definition, Importance of informal science learning, characteristics of informal

science learning environment, linking between informal education and science learning in

21st century, guidelines on the informal science learning in Thailand and other
countries, evaluating informal science learning, and research on informal science

education
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397623 NIANANTANYIEINIUNALLDY 3(2-2-5)

Science Education for Citizen
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Philosophy and nature of science, relationship among science, technology,
society and civic duty, connection between citizen and scientific literacy, socio-
scientific issues, development of curriculum and learning management in science for
enhancing responsible citizenship, life-long learning in science, and research about
science education for citizen
397624 Wiadallagiumeineransfinen 3(2-2-5)

Current Topics in Science Education
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Study, analyze and discuss issues of problem in science education in Thailand,
searing knowledge from international research, synthesis of new knowledge for solving
the problem, skills of communication and collaboration, creativity on process of
knowledge transformation to society
397625 pinARANEI 1(0-3-2)

Regional Studies
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The study and comparison of information about education, economics,
society, politics, and cultures of various countries with Thailand; the study about
educational reports published by international organizations; and fieldtrips to learn
about education and research inside/ outside Thailand; Discussion and report the
experience of the fieldtrips
397761 duuun 1 1(0-2-1)
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Search for science education research articles from international academic
journals; study the key characteristics of science education research including
significance of the study, research question, research objective, research methodology,
research instruments, data collection, data analysis, results and implications; analysis,
synthesis and presentation of important science education research trends; the
presentation of research topic for dissertation
397762 duuun 2 1(0-2-1)
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nslduinnssunsidelutagdu asundnniseanuuy nsasne n1sunluld nsuseiliuuas
MsUSuUgaLimnssumside thiauelaseinanside Inufoinmsaauinnssienisidely
Fudou uarmsthiauenauise

To inquire and discuss about research innovations promoting science
education; to analyze problems of using the innovation; to summary how to design,
construct, use and evaluate and improve the innovation; to present research proposal;
to practice for development of the research innovation; and to present the research
results
397763 &uuun 3 1(0-2-1)

Seminar |l

AUNMEEINTULTIBNURANITITETIANAINLALITIUTIIM ULUUYBS
Nan118s Madounenuide mieduneuaznsinufiRiAeatunseTenunauise
N13LERNNTANTAMTUMSARUN N19ENNUUTEYABINTEMTUNITUNAUBY BUINNNT
dsunanaideiiieffuilunsansivnssedumAuagseRuun@ wInan1sasunaeide
L‘ﬁaﬁﬂLauasluamﬂizsqﬁmmiﬁzﬁumaLLazizﬁummmﬁ WUIN NN THFTHUNITULEUBLUY
Unidan

Challenges facing the qualitative and quantitative reporter, forms of research
outputs, writing a research report; discussion and practice on how to prepare a research
article, how to choose the right journal for publication, how to choose the right
academic conference for presentation, how to submit a research paper to national or
international academic journals, how to submit a research paper to a national or
international academic conference, how to prepare an oral research presentation
397764 duuun 4 1(0-2-1)

Seminar IV

dudunareAusoifefundnnisuazuuiniamsiaduuuniieiimuindnag
Weeans nsEnUun1seentuukazdnduNL I RIUITINATINE IMEans NMTUsHETUNG
mMsdadunnioRauivinasinemans



a5

To inquire and discuss about principles and guidelines for organizing a
science teacher professional development seminar, a practice in designing and organizing
a science teacher professional development seminar, an evaluation of a science teacher
professional development seminar
397771 NYIUWUS 1 wuu 1.1 6 Wiqwhn

Dissertation I, Type 1.1

P v

ANw109AUTENOUINEILNUS AUATY NUMILLENAITLAZIUITENABITDY AU
Usztaulang/Mdeineiinus
Study the elements of thesis, review literature and related research, and
determine thesis title
397772 ANYIUWUS 2 wuv 1.1 6 VUENA
Dissertation Il, Type 1.1
FauenasuansmuAnIveeaiefuinerinus (Concept Paper) wagdnih
NanSEATIZMenaTLasATETIAETos
Develop concept paper and prepare the summary of literature and related
research synthesis
397773 NYIUWUS 3 wuv 1.1 9 WUIENN
Dissertation Ill, Type 1.1
Wanna3asdionarisn1iise davilassidine g Wethiauerennenssunis
Develop research instruments and research methodology, and prepare thesis
proposal in order to present it to the committee
397774 ANgUWUS 4 wuu 1.1 9 MUAn
Dissertation IV, Type 1.1
Fumusadeya seaumuinmivinednusresiassiuinuineinug
Collect data and report the progress of the thesis to the thesis advisor
397775 Angndwus 5 wuu 1.1 9 WA
Dissertation V, Type 1.1
ATy Javiinetidnusatusie
Analyze data and prepare a draft of the thesis
397776 ANYIUWUS 6 LUy 1.1 9 WA
Dissertation VI, Type 1.1
Joviinendnudanysaliazunamnsiseifioffuieunimsnasidsanisin
Prepare full-text thesis and research article in order to get published according

to the graduation criteria
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397781 eUWUS 1 wuu 2.1 3 ndqenn
Dissertation | Type 2.1
Anwiesrusenauinenfinug duat nuniuenaiseazuidediiieates Aviua
Usviauland/Mdeineiinug
Study the elements of thesis, review literature and related research, and
determine thesis title
397782 ANELNUS 2 wuU 2.1 6 NN
Dissertation Il Type 2.1
FwenasLansmuAnTIvBeaiefuine inus (Concept Paper) wagdnih
NanIsELATITRENaN LAz UITeTAE e
Develop concept paper and prepare the summary of literature and related
research synthesis
397783 AeUWUS 3 LUy 2.1 9 NN
Dissertation Ill Type 2.1
Wauedeflenazizniside davilasadainendinus Weriaveronnznssuns
Develop research instruments and research methodology and prepare thesis
proposal in order to present it to the committee
397784 Aneiwus 4 wuu 2.1 9 nuqEnA
Dissertation Ill Type 2.1
Nusausdeya Jnseideya dnviniveninusatusig
Collect data, analyze data, and prepare a draft of the thesis
397785 ANgUWUS 5 wuu 2.1 9 wuIwnn
Dissertation V Type 2.1
FaviinerinusatuauysoinazunauideifieAfinimounsaiuinasidisa
n3ANEN
Prepare full-text thesis and research article in order to get published according
to the graduation criteria
397791 edwus 1 wuu 2.2 6 wu2wnn
Dissertation I, Type 2.2
Anwesrusenauinendinug duat nuniuenaiseazeuitefiieades fmun
Usgiulang/sdeineninus
Study the elements of thesis, review literature and related research, and
determine thesis title
397792 NeIWUS 2 wuu 2.2 6 wu2wnn
Dissertation Il, Type 2.2
WwenasuanImuAnIvEanielfuine inus (Concept Paper) wagdnii
NansEuATIEenaTLasATeiAeTos
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Develop concept paper and prepare the summary of literature and related

research synthesis

397793

Anewus 3 wuu 2.2 9 BUQYNA
Dissertation lll, Type 2.2
WAL LA DI BWAYITNITIVY IAVNIATITIINYITNUS LU LEUDRDAMENTIUNIS

Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee

397794

397795

397796

ANSANEN

IneInus 4 wuu 2.2 9 WUIwnN
Dissertation IV, Type 2.2

fusausndeya 181Ut IneinusionsenuInuTineninug
Collect data and report the progress of the thesis to the thesis advisor
Inelinus 5 wuu 2.2 9 WUENA
Dissertation V, Type 2.2

ATy Javiineridnusatusie

Analyze data and prepare a draft of the thesis

INYINUS 6 WUU 2.2 9 HUBAn
Dissertation VI, Type 2.2
Favininerdnusaduauysainazunanuideifiedfinimounsaiuinusidnsa

Prepare full-text thesis and research article in order to get published according

to the graduation criteria
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