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NMITAVIIUANGAT NINMUIMANERT Toynuazunaiun1sWamImangnsninsgis
n1afne madmangas Ul Ainssindngasussaimnsadainangns n1sufdAns
UszifwnangasuazinanisUaniululiluniaimmivdngns anudniusennisogn
nafinunduntasen nguFnnadesiifunnawaznnsiazndgmaaen waRangeinig
FamaBaunsaeusansly nannts wnAsuazufuRunsdauazdsnfiunanta B
yasffFen n1sUfRnsTauaznisusniuwaluanuininenmans n1sa31auarn1amn
Ao wednsfladanauasssfinuansBeuginemans MsUsniunnanIwg3s et
wan1sUszifinlu i aimendBen usrmaisulpensdansBannnssewinenmans

Philosophies, ideas, theories in education, importance of education in principles
of philosophy, religion, economy, society, and culture, applications of philosophy for educational
institute development. Principles, concepts in curriculum management, curriculum development,
processes and steps of curriculum development including curriculum designs and construction,
curriculum implementation and evaluation, problems and trends in curricuium development,
Implement and evaluate curriculum, analysis and designs curricuium, take action evaluation and
result in evaluation to use in curriculum development, relationship of educational philosophy,
international learning theories and theoretical application for instructional practice, contemporary
learning and teaching, instructional models, instructional innovation. Principles, concepts, practice
guidelines of measurement and evaluation of science learning, practices of science measurement
and evaluation, construction and validation of instruments for measuring and evaluating science
learning, authentic assessment, assessment for development of the students and improvement

of science learning management.
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GSCI 5201 sz ieuAEAITUNISTUUNISRBWIVNENFARS 3(3-0-6)
Research Methodology in Science Teaching and Leaming
WANNTS uWaRin WU FUA N9 UszinnessnisidanienisBeunis
sdeuivanmand seideudniqeresudassluuuniddan N1TIRINULATWINIATININTEY
weeflon1side adfuazmIinsilioga nnsTillaunsudusagienisiinansifeys
uasuwilanadinyalunisGeuntssewinetaans nadeulassioussdaussaunisise
9558MU59eINAqY  nsTHuaznAn I ATRERBUINSBELS MeRnUfTRinAdu e
Wann19Beunssauinenmand uaziamnfBeuuasiwnanisidelulitunisdanis
Beun1asen MaiRI el Annduarmusndssinase aneasefiRuaismediaunis
Wammangasuazn1sdeuntaseuiaulstmauazsnstszng anwilagiiu dyminis
Fan1sBennssanlunguaszmadeuiiaw: dvmalsafiuion1sideugasiitesda
fundngasnisBaunisaen uazdnvinlassnsidaiioRmumangasuasnisdanisBous
WUAHBNANAT LA HAUNANITIAE
Principles, concepts, rule of research and research methodology in science
teaching, building and developing quality tools for research, statistics and data analysis, package
program to an¢ e and compile data in science teaching, methods of collecting data, writing
techniques of proposals and thesis, research etiquette, use and production of research to improve
learning, research practicum. Presentation of science teaching problems in school with an
emphasis on curriculum, teaching techniques, instructional media, measuring and evaluation,
and trends of new concepts and research of science teaching and develop students and apply
research results in teaching and learning. Analysis and review of research trends and issues in
related literature on curriculum development and instruction in Thailand and abroad, analyzing
current conditions and instructional problems in specific content as well as identifying relevant
issues for research related to curriculum and instruction, research designs and writing research
proposals for curriculum development and jearning management, presenting and evaluating

research results.
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Significance of using Thai language and culture as being teachers, usages
of other languages to develop teacher profession relevant to local and Thai culture and
international cultures, practices of listening, speaking, reading, writing, Thai and English for
communication, usages of language for science teaching and commutation between the teacher
and students, personadlity and convey meaning, dynamics of Thai and foreign language versus
society and culture, application of language and culture for peaceful being together, and the
roles of teacher as leader, sustainer, heritage, and creator of the Thai culture in current pressure

of foreign culture.

ESCI 5301 NMSAMRIMIANSSH 2(2-0-4)
Innovation Development
ANAIATY MANNTT NOEE nAllA uazlssinnaasudnngsy N9
PENUULNIANTTN WAINIREFTaUNA N19RmUIAINTINAITEHUNITFEUINYIANERHS
naUfiRnseanuuy Uszandld waznnalasfiude winnsan waluladasaunaions
Beu3 matimalulaimasumamienisdoas audiigm uasimuinisdnnisBous
AN S
Significance, principles, theories, techniques and types of innovations,
designing innovation, Principles of design concepts technology for the development of science
learning activities, using practices of design, applying and evaluating the media, innovative
information technology for learning and using information technology to communicate for
problem solving and developing of science teaching.
ESCI 5401 m‘sﬂ‘ssﬁ’uqmmwmsﬁnm‘fufsaFiﬂu 2(2-0-4)
Quality Assurance in School
NANNT WaRa waiRifeadunnstssiugmnmntsAinen nns
IANITANINNNTANET NFTANTATAN N199ANINTINNNTELUFUATAAWNIATNTANS
GauiAnenAans mqmﬂu§TuLﬁﬂwﬁmﬁwmmNmfs‘u,ﬂ:ﬁﬂﬂqwéﬂqimmﬁﬂﬁwu’xQL%ﬂu
MsfsAAsIy T Asd a3eRssA  amuaniAenlifeyadnaanaanad Tiviusdants
Wasuulas nsfufdiusazndnensfudFoufidusdunsismndnenng Suuas

Y

afiunadnfiansanlsudugmunmnisdaianasun1aBeniineamand
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a

Buwiia Wanngdouifianuuendsmdiyeas MIUfDRIMEWR FSUNaUMsng 1aue
winlasennavinadetududeudeussiiu Usulgs Wamn sreemmansdnnisBeus uaz
LmﬂLﬂ?iﬂul,%ﬂuﬁm%ﬂm.iaﬂumwﬁcfuﬂWﬁﬁwmmﬁﬁﬂw%ﬁmﬁuﬂimummim‘ 1lu
T5ei3em

Integration of science knowledge in physics, chemistry or biology to
teaching practices in school, preparation or analysis of course description, course syllabus,
learning units, lesson plans based on child- centered approach, learning organization, selection
of leaming media and innovation development relevant to learning management, uses of
techniques and strategies in learning management, learning measurement and evaluation,
planning of "classroom research proposal to di  fop the students with different individual,
preparation of a research proposal on classroom research for students’ evaluation, adjust,
development, performing other related duties as assigned, report of the results of learning

management, exchanging or sharing kn  edge during a seminar on teaching experiences in

school.

ESCI 6503 UfjiiRn1saewinenamansiugaminun 2 3(240)
Science Teaching internship in School 2
ﬂ’I‘iy’im’lﬂ’]’iﬂ’J’m’%ﬁV}ﬂ’Iﬂ’lﬂmfefuﬂ’]"ﬂ’ﬁ’m AAnA 1Af w3pTadny
Tunsufifnsaeuluaadnen mssavusunIadn e idiugBouiud Ay ns
A ﬂq’ilﬁﬂﬂ“ﬁ%ﬁ'ﬂm:ﬂ'ﬁﬁ’mmui@lﬂiﬁuﬁﬂmm’q’mﬁ’umﬁmmﬂ%ﬂuﬁ a5 wmaia
uAznAgME uNMsdantsidens nadnuasUsniiuns uasiwa T8 lunaimengiden nns
ailiamnfiBew Usnfiu Usulq uazAnu AT ReaimmNgBos naUfiRemEA 5y
NDUVNY Lmﬂm"?iﬂul,%ﬂuﬁ iU iTuanaETuns AN AnEN iaupandsehududeu
att  ayand iwmwuw@mié’ﬂmiL%ﬂuﬁmefimumﬁfﬂmiﬂﬂuﬁfﬂiqL%im
Integration of science knowledge in physics chemistry or biology for
teaching practice in school, preparation of lesson plans based on child- centered approach,
learning process organization, selection of proper learning media and development of innovation
suitable to learning management, uses of techniques and strategies in learning organization,
measurement and evaluation and the results for the development of students, research for
student development, evaluation, and research for student development, performing other

related duties as assigned, Educational exchange or share knowledge in educational seminars,
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presentation of a complete classroom research, report the learning management results and

teaching experience in school.

Frnaneay
wisaaniilu 4 ngw tiun
NNFINRNS
PHYS 5101 nasanidmiung 2(1-2-3)
Mechanics for Teachers
Lf‘f@mLmzmﬂﬁﬂmimwﬁmﬁmaumﬂmimzwﬂmﬂm’%ﬂmwmﬂ
amuasnAII ndnnasaynEwds s TusdnBadu naedenfiassinguianie
wannepyd N lHmudNBagN n19ndaunds analiindas n1esenuuuwazalans
aunaransiuiaqiis
Contents and teaching techniques of kinematics and dynamics of
particles, work and energy, conservation of energy and linear momentum, mation of rigid body,

conservation of angular momentum, oscillation, gravitation, modern designs and current

teaching techniques in mechanics.

PHYS 5102 usinaniWirdmiung 2(1-2-3)

Electromagnetics for Teachers

o LLﬂ:LWﬂﬁﬂﬂﬁ‘iﬂﬂuLﬁmﬁ’Uﬂgﬂm@ﬂ'ﬂuﬂ auH (WA NHVDI
innd AndTin aamg 1 Tadidnnan nazualiin as9snszuanss auwnuaindn uss
wiwdn ngrastlad-manda ngresuanutd usaadauliimienir axifneusiman
PANHATT NISUARAL ANNITUNNFIINR ARMLHIAN AW NMSDBNULLUAZYIATANTRDY
waidn it 7udiiaqriu

Contents and teaching techniques of Coulomb’s law, electric field,
Gauss’s law, electric potential. Electric capacity, dielectric, current, direct circuit, magnetic field
and magnetic force, Biot- Savart law, Ampare’s law, induced electromotive force, magnetic
propertied of matter, alternative current, Maxwell’s equations, electromagnetics wave, modern

design and current teaching techniques in electromagnetics.



PHYS 5103 naAIaRsABUANEMIUAS 2(1-2-3) |
Quantum Mechanics for Teachers

ifann wazmadAn1ssawAnafufens LazaNn1SAAAENNNS

ANNNTANINEAIIUALATANTINTIAIAERNNT ATHNANANE2EINITAAY Faanilunisue

=

Aaloilen AuaRgUNRANE aun1smseiiuesuazaziundsnuiiiidailes domei

IINZANUBINEN U AR uAT AN AR Uadndfuyuaingeedud HuAnduasituneng
g9afim ﬂfymwmmgmﬂﬁﬁ’uuuuaﬁmﬁﬂ prmanlslngian Tunudindamuaraiy
ngunsulannedndansiainfiunisanudninsuamguinisdsuulas 38009
Uszanos WkB hunidedid NMaBRNLULIAMARAMIRaUNAMERTAtandtdutaqiTy
Contents and teaching techniques of definition and operator equations,
eigenvalues equation and operators, commutation relations, Hamiltonian  operator,
Schrodinger’ s equation and discrete energy levels, one and three dimensional energy
eigenvalue problems, infinite square potential wall; finite potential steps and barriers, harmonic
oscillator, hydrogen atom, angular momentum and spin, transformation of operator
representation and transformation theory, the Wetzel, Kramers, Brillouin (WKB) approximation

methods in one dimension, modern designs and current teaching techniques in quantum

mechanics.

PHYS 5201 adiadaasansunNand 2(2-0-4)

Mathematics for Physics

nMFeITAaNeas uLazuARANENINeed Nratladuduuay
sruLBadu Joym Aranemseniz kavnsdssyng ﬂnmi@ofﬂgﬁuﬁuﬂﬁﬂﬁ ANNITAT
< guaznMIsklasa s Heffudaudsidedauuaznsdsrend uasnisBuiinnaau
Wing aynsuysied waznisudssRieddmiuiand

Vector analysis and vector calculus, linear algebra and linear systems,
eigenvalue problems and application, differential equations in physics, partial differential
equations in physics, Laplace equations and Laplace transform, functions of complex variables,

Contour integrals, Fourier series and Fourier transform in physics.
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PHYS 5901 ANNWIWRNA 1(1-0-2)
Seminar in Physics
Manane uazedvasiade wiadeniisdanuiiaulaluilaqs
N NRRNA vEaRAnFAnu IS saeRnBeulaseAsonefand wialRuaiosfuRAnAAT
mﬁm%iﬂufmLngfimﬁmiﬁ’uqﬁﬂtytyﬁﬁﬁaﬁu
Presentation and discussion on the current interesting Physics topics or

Physics education, together with write the physics research proposal, or physics study which

link and integration to local wisdom.

A nanUeAU
ngadrnal
CHEM 5101 A& MIuAg 1 2(2-0-4)
Chemistry for Teachers 1
WAANISFWAEIRLIASIEE 0L PDN WUBIAT UBNIBIRNTWE
WA 2890189 289ud9 A9RAE ANARLAT nanwaslnlmnfindiBunl aaunwarmansiiadl
Angeuannnafinen dqwmmmﬁuﬁmﬁLﬁ'mﬁm
Teaching techniques of atomic structure, chemical bondings,

stoichiometry, gas, liquid, solid, solution, chemical equillibria, chemical thermodynamics,

chemical kinetics, the processing of education and passing on the knowledge in related topics.

CHEM 5102 iafidwiung 2 3(3-0-6)
Chemistry for Teachers 2
maRANITRaNifigIfun1sAiassitioys augansn-1ua

PENBATU-3AnTU N15AATIsin Wi malanisusn ssussnaulaeadAudu s
i

fuasziuaznsdszyndtiansdsenauaiunid malansnnaslndresansailuvad

a ' u¥® A Add
Angzunun19finun mwmmmg?ummwmﬂfmm
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Teaching techniques of data analysis, acid-base equilibria, oxidation—
reduction, electrc a is, separation techniques, coordination compounds, synthesis and
applications of inorganic compounds, spectroscopic techniques of inorganic compounds, the

processing of education and passing on the knc  :dge in related topics.

CHEM 5103 \afldmdung 3 3(3-0-6)
Chemistry for Teachers 3
weallansraufsaiusssznaulalasadueuuasmileddu an
p3laiafl NETALAZNNTUENFTAIATIEN ﬁmﬂqum%wwﬁwﬁmamﬁﬂuLaqmmm
ey Tud anslulawman Tusiu Tofu uaznsaianddn
Teaching techniques of hydrocarbon compounds and functionat groups,
stereochemistry, extraction and separation of synthetic compounds, Study structure and

function of macro-bimolecule such carbohydrate protein lipid and nucleic acid

CHEM 5901 AHNWNAH - 1(1-0-2)
Seminar in Chemistry

nsiEue uazaflseviniia wialamiisiamiaulaluiaqi
P a v & ) Y P o o prg N
NWLAN AIEN1TNDULAN W‘iﬂﬁﬂx‘lﬂﬂL?IEI%TW?\‘!?’]\‘IQ@HV]’NLWN NIANYIVENAULANVINAIH
Banlevuarysonnistugiifyayviectu
Presentation and discussion on the current interesting topics of
chemistry or chemistry teaching, together h write the chemistry research proposal, or

chemistry study which link and integration to local wisdom.

FrnanieAu
NANAYIAIINY
BIO 5104 #inendmiung 1 3(2-2-5)
Biology for Teachers 1
WIATANNSRBMIAEITUNANNMSUAZNNSYTINTS ARSI AENdY
i dnd Taeinen wefiRnafisanndasiuisnmiedng fly Faduazfirinen

Teaching techniques of principle and integration of plant biology, animal

biology and ecology and laboratory of plant biology, animal biology and ecology.
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BIO 5105 #iniyndmdung 2 3(2-2-5)
Biology for Teachers 2
WMATANNSADALITUNANNTITUATNNTYTNITAMEENEANE AU AunE
Wugranduarfifinsiisenedasiuidanmefimqaudduasiugaans
Teaching techniques of principle and integration of microbiology and genetics

and laboratory of microbiology and genetics.

BIO 5601 madanIsdinendmiung 2(1-2-3)
Biotechniques for Teachers
mANANSABWAEafUNSIABENAA8E19M 989 anen RSN ATAs
ieAnunnelindesqanasmd maafwdnd nedaudisdnatneily nsifudantnaunas
nsapsla nannsifivuassnundaagneing q nsBaAnguazUfiiniafiaanadediy
emmadinumaiianisdaingndmsing

Teaching techniques of preparation of biological samples to study under the
microscope, animal stuff, specimens herbarium, insects collection, the principle of biology

samples collection and preservation and laboratory of bictechniques for teachers.

BIO 5901 ANNWNZIINY 1(1-0-2)
Seminar in Biology
mavinaue wazefivsieiade wisidenfifdaisnhaulaluilaqiiumms
#1381 Mion1sraniainen niesseindunlaseineisenieiaingn wiafuadesdiu
FranenfidannsiFenlosuazysnnniatugfitiy et
Presentation and discussion on the current interesting topics of Biology or

Biology teaching, together with write the Biology research proposal, or biology study whichlink

and integration to local wisdom.
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Fenanliay

mjuﬁm’iwmmﬂm%ﬁ’ﬁﬂ

LSC 5103 "iwmmam%ﬁ’ﬂﬂﬁm%’ung 3(3-0-6)
General Science for Teachers

1
o o =1

AFNUNIHHENIYINAIHANYIAERS AATIERAANH ORI 2 /IR

q
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109AFAINENANERS AlANTTAENLATANEMENITRENTA VinwsdAtyuazandu ag
Wermand n19ainNusseIAunsBeunEeu nsaseaaunisaidngets nnslE
Aan nasEausegels nanmsaeivensans ABn1srauuuLaing  Avanzanduin
Weans Mavauaznns EResUfuRnsmAnenmans

Reviews of general science concepts, describe the desirable characteristics
of science teachers, teaching techniques and teaching styles are good. Important and
necessary skills Science teacher, creating a learning atmosphere teaching, creating a

motivational situation, using motivational, questions science teaching principles, different

teaching methods suitable for science, the arrangement and use of scientific laboratories.

LSC 5102 msAnunRilaysy- 1DUAENRIHINTSIEY 3(2-2-5)

Fnidngnemansuasinalulad

Local Wisdom Education for Science and Technology Teaching

Development

mﬂﬁﬂmﬁﬂ@mﬁmﬁumﬁL‘%ﬂu?gmﬂﬂ‘mmﬁ’mqﬁm TN YN
PNAWN TEHUETTH bAY Qﬁﬂtymwmﬁmﬁu N19E1999 5N R Iiefin fiususan
fayaannisdaing Ansziiayaludeinemansuazaluladuuuysannis uay
WIAUDNANITANEN

Teaching techniques of learning from local philosophers, community
psychology, religion, culture and local  sdom, local nature surveying, collecting data from
observing, analyzing data  integration base on science and technology and education result

presentation.
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LSC 5301 A199ANTISANMINASNISNRIMINANT RS 2(1-2-3)

Ineransiiosdinuuudiv

Education Management and Development of Local ‘

Science Curriculum for Sustainability

N1TAMUIAINTINNITIFENS nTzuaudnn w‘%wﬁ’ﬂqmﬁwﬂwmu
TEATNBIAAINS ﬂixmumimﬁwmmﬂm%ﬁugﬁﬁfymﬁﬁmﬁu Wmsnransuuium
Lmzmﬂuaummmﬁmmiwmqwﬁuﬁ%dL%ﬂuﬁmg'

Learning activities development, subjects or curriculum by integration with
knowledge of scientific process and local wisdom corresponding with context and directly with

the requirement of the community.

LSC 5901 dusuwiinanmandsialy 1(1-0-2)
Seminar in General Science

AuasnAnennng aNfnantineassnddennainenaaasineaialu

Uszmrnarssdiuginiaan@aumuanuanls uaziwnefideny Ansnsi sfisauas

1
Aa wva a

shiasapssnAnyusAinifififuaiunsduduesdanudniglilyaviastiu aan
5 ugumlnalinszuounsidaBeqounimdugn wiasniaRndeulasenisddenig
Aneneansinun viaifeaiesiuinanmansialuiganudanlauszysonniadugf
ﬁfgfgﬁﬁmﬁ'u

Research the advancement of scientific research in both domestic
and regional ASEAN based interests. Debated, analysis, discussion and knowledge study
presentation and pratice concerned with knowledge of searching local wisdom from folk

philosophers based on quality research process, together with write a scientific research

proposal, or general science study which link and integration to local wisdom.
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Agnaniaan
ﬂ'eg'aﬁmﬁﬁﬂﬁ
PHYS 5106 ﬂﬁﬂﬁqmnmwﬁw%'ung 3(3-0-6)

Thermal Physics for Teachers

J’ = ! o/ 4 4 1
Aneflent uazmAlANSEeUiEIfLAINIEN NATDIATHIAUAD
Tng guunaraRsLABANLATNSUSTINAW gounarandBeaiifidafinuanig

9 q q

Uszendti nisandansaniamaassiwiddiefiifisniss masenuuuussmailansseaugn
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g s

NWAPNARASNIUEE

Study contents and teaching techniques of heat, effect of heat on materials,
Classical thermodynamics and its applications, Statistical thermodynamics and its applications,
demostations or experiments associated with the mentioned theories, modern design and

current teaching techniques in thermodynamics.

P ;5107 ﬂﬁﬂﬁmmnéuﬁﬂ%’ung 3(3-0-6)

Physics of 1ves for Teachers

o uazaiianisaswfisatunisrdsuiiuuuduidagsuailn
PAMUATANNNTARY  WANMRDIARY NANIMateuiLansRAN anRLarUsIngn1sel
19PAY PALUNWANTARN Fanraniuazaueans indeflauan1snanadn nns
Usznd®¥ nseenuuuuszefiansaanafniviia

Contents and teaching techniques of simple harmonic motions, wave and
wave equations, energy of wave, superposition of wave, properties and wave phenomena,
electromagnetic wave, optics and sounds, equipment and measurements, applications, modern

design and current teaching techniques in waves.

PHYS 6201 WanNAmUN 3(2-2-5)
Computational Physics

seiflaudsiBedaiey s1nreeaNn1s Readia @iy Aeadedauam

3nd aunnseyiusanileyBedase aunisayiuddamdeda ) USRusIaae 1augN

suflsudtnaufinnila ﬂﬁﬂ’izqﬂﬁiuﬂﬂuﬁﬁL‘BqGTfJLmﬁ’m%umﬁmausfummﬁﬂﬁ
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Numerical method, root of equation, linear algebra, matrix algebra,
numerical ordinary differential equation, numerical partial differential equation, numerical
integration, random number, Monte Carlo method, advanced numerical method for numerical

solutions of physics phenomena.

PHYS 6301 AiRnnsafinddmsiuag 3(2-2-5)
Electronics for Teachers
wailinszuansauasMinszuaadu gunsolansfisdasiiuas

& PN

Aannsafndaind undving MAInTzuanss 99se1edyyint 1A99I149995

a & PEN

Alanyadndussynd

Direct current and alternative current circuits, semiconductor devices and
electronic switch, direct current power supply, amplifier circuit, application electronic circuit
project.

PHYS 6401 WRAnARaRLS 3(3-0-6)
Nuclear Physics
ArRearaNn=RaN Bunafiae12a9iInRaen WNHIARES LWUUSIAaY
2290 ARE AHTUAATWEIR NNTEATEAINATANTUAATWSIR IHEITHIR Funefdenee9
T RRuedediuaans Ufitenflueded Ujnnilanded nann1emsiedinisfuasioindsd
ieging q nalieeiudunsieansid  naluszyndld
Nucleus of an atom, interaction of nucleon, nuclear force, nucleus model,
radioactivity, decay and radioactivity in nature, interaction of nuclear radiation with matter,

nuclear reaction, nuclear reactor, principles of radiation detection and type of detectors,

protection from radiation and applications.

PHYS ¢ 1 Wandaouszasuis 3(3-0-6)

Solid State Physics
Tassadrauazafinuaendn uasfituazniidinsnedlasainaesndn
Wuszaaanan antAinisansdanuazaniin inzaseeuds ngedunundiuuay
asfedin autiivnsuauazaAiniauimanaeside nsUsryndliuazniaande

m I O
W‘i’ﬂﬂ’]‘iﬂﬂﬂﬂ\ﬁu‘ﬁ']‘ﬂﬂﬂLﬂil']’l.lﬂxﬂ
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Structure and types of crystal, lattice and crytal structure analysis, binding
energy of crystal, thermal and electrical properties of solid, energy band theory and
semiconductors, optical and magnetical properties of solid, applications and demonstration or
experimentation on relevant topics.

PHYS 6605 lan ANTIFRATURZAINARINTUAS 3(3-0-6)
Earth Science, Astronomy and Space for Teachers

i wluERandneatulan arseand waveania uaseu
nafnuaiuiugmndasdy sliiAeady nsdufiauatlassainseaslan audEntedng
MEATNLATM T AEHL AdTeIEI AR fNAIA WAL UTTEINTA N5Inanviasi 19an
Usngnischifsadiastunanadmiugasndinadan asfunduazansaniind ssuugBer svuu
Tm\iﬂ%wLLﬂ:ﬁﬁmmmﬁ’ammqqﬂﬁ WHLfiATe Naidnenan A1319ns walulad
A1999BINA

Analysis of physics concepts in earth science, astronomy and space at
every interval of the basic education, concepts of origin and structure of the Earth, physical
properties and changes of the lithosphere, hydrosphere, atmosphere, celestial sphere, time,
phenomenae of refationships between the earth, sun and moon, solar systems, structure and

evolution of the stars, star chart, the origin of the universe, gal , space technology.

PHYS 6706 nasanizadinadmiung 3(3-0-6)

Fluid Mechanics for Teachers

antAveslva sAnaAaniaasna ann1sAuaaiiias aunis
THFN ANN1TWRI9TH waﬂ’]ﬂm%ﬂmﬂqﬁfwa’aﬂwﬂﬁmﬁfﬁquGTQLL@:T&Jﬁﬂmwﬁm N4
AT iARLasANARTYARS m'ifw@ﬁ?ﬁquﬁmm:ﬁmwwﬁm nsnaluvie WSIRALATUIY
an nMadldszendiunsaaudmiua Ind

Fluid properties, fluid statics, continuity equation, momentum equation,
energy equation, dynamics of incompressible and inviscid fluid flow, dimensional analysis and
similitude, incompressible and viscous flow, flow in pipes, drag force and lift force. Application

to teaching for physics teachers.
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PHYS 5801 siadiatnAanassnieNand 3(3-0-6)
Selected Topics in Physics

P19 Naas ﬂ%ﬂﬁﬂﬂafuﬁq*ﬁﬂﬁmiﬂﬂuafwﬁfuﬂ@qﬁu uRzAR AN I
AN uRAINE vaaR/ndfnun
Analysis, experimental, discussion on interesting topic and new method in

Physics or P ics Education.

PHYS 5802 WRndAnuiasieins 3(3-0-6)
Modern Trends in Physics Education
nnsdmnnsEeuniseauiandadie il nquinnsdens powsludon
arAEN3IReURANE n19d1999n153EuE1HI 3N N1STARALATUSSRUNANNRANS
Anen walulaiinsBeunisseui@ng n93senei@andAnen nsAnungemmnenisdinen
UALANENAIRAS |

Modern physics learning- teaching management, learning theories,
content knowledge and teaching pedagogy in physics, exploring student perception,
measurement and evadluation in physics education, physics teaching technology, physics

education research, education and science field trip.

Frnamasn
NFNITNAN
CHEM 5301 LaBuviadamiung v 3(3-0-6)
Organic Chemistry for Teachers
wlﬂﬁﬂm's‘ﬂﬂmﬁ'ﬂaﬁumdfﬂ’amﬂﬁﬁ‘%mﬁuw%é ANTHANNUS DD
Tmm%nwiﬂﬁmmm's‘Lﬁﬂuﬁﬁ‘%m AuaslATIAENIaIF1THEEUS N1TUENULAZANS
Arseilasaadeasdunddisemaiialasun nnafuaraunlnaaln
Teaching techniques of mechanisms of organic reactions, the relationship
between structure and rate of reaction, types and structures of intermediates, separation and

structural analysis of organic compounds by chromatographic and spectroscopic techniques.
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CHEM 5302 WARAMAIEIINTIAURZIRgAUBUNSE 3(3-0-6)
Natural Products and Organic Raw Materials
nsusneiin TAs9a3e wamnenisdansiet uasnisiszandly
a5\AINKARADIEITHTIR | Suaniszinmaesinguduwndd mslhdindssd ey
\BIRRRINNTTH
Classification, structure, synthesis guidelines and applications of chemical
substances from natural products, sources and types of organic raw materials, the daily and

industrial usages.

CHEM 5401 ailaiiuvaddmiuag 3(3-0-6)
Inorganic Chemist for Teachers
wasianisaasAgafuieiilaensfiuii nalnses§itereiunid

vguingn  ianucewde wfinadunlumviadn
Teaching techniques of coordination chemistry, mechanisms of inorganic

reactions, group theory, solid state chemistry, organometallic chemistry.

CHEM 5502 1A 1&nes 3(3-0-6)
Polymer Chemistry
Tassrsne auiid uazdmiinluanasssmedued slauargiinees
wadnes nadwalsiniu naszyrianedmes mstilarlomivemefines
Structure, properties and molecular weight of polymers, types and shapes

of polymers, polymerization, identification of pi  ner types, application of polymer.

CHEM 5601 iafiatasIsidmiuag 3(3-0-6)
Analytical Chemistry for Teachers
MARANISRENALATUUNIAAN ARSI N19RTI9saLAETIATIZ
n9Awasviliayaneadii N1sAmsITinnnnInLazENI neAnsilngmaiiasuin
sslnfuaslnsunnnailudedn
Teaching techniques of analytical chemistry concepts, method validation,
statistical data analysis, qualitative and quantitative analysis, deeper views of analyses by

spectroscopic and chromatographic techniques.
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CHEME 1 Zuafidmsung 3-0-6)
Biochemistry for Teachers
waRamMssawisatiumwueatauarmalulagzesanslulamsn
WuueAtNeedd 1 wunuedduuazmaluladzeclusiu wuueduusswalnladzes
a19AngnITN Bandew waluladiniaueuled nnsdszgndlifani uazaaudning
SeinBalmsiTRTEn

Teaching techniques of metabolism and technolo  of carbohydrate, lipid
metabolism, metabolism and technology of protein, metabolism and technology of DNA,

bioenergy, enzyme technology, applications of biochemistry and relationship between

biochemistry and life.

CHEM ! 13 naliafidunszaai 3(3-0-6)
Special Techniques in Biochemistry

1
a

WANMNIUAENEN19AtAssAiifinadasi  198alaananrie

J a a oo s
WuFULarFUtaN WalaRlAYnIsEaAl

o8

Principles and analytical theory relating to both basic and complex

biomolecules. Special techniques in biochemistry

CHEM 5801 wiadiafifanassvsiall 3(3-0-6)
Selected Topics in Chemistry
Aimsest naaes afuelwindefiinaulatuilaqiiu uazmesialul
Afeafiuafl vanisaewal
Analysis, experimental, discussion on interesting topics and new method

in Chemistry or Chemistry teaching.

CHEM 5802 iafifnunasialns 3(3-0-6)

ydern Trends in Chemistry Educdtion
nadanisdeunisaeniiadio i ngunnadens ansdhudonuas
ABnnameuiainiida9niaiieuiresdiGen n1ITANAUATTEIRNNAN AR ATY]
walu” In19Beunissewail n193demaafifnen nsAnengeIunanIefnEtusy

FnanFans
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BIO 5801 yatiafidanassnedaingn 3(3-0-6)

Selected Tapics in Biology

]
v =

Az neans sfivsneluwiatisfinaulsalutieqiu wanailalmig 7
figniu@adnen vian1saaudaingn
Analysis, experimental, discussion on interesting topics and new method in

Biology or Biology teaching.

BIO 5802 #Avendnu- Telns 3(3-0-6)
Modern Trends in Biology Education
nsvansBauntareudaivenadan nquiniaieus acwsludem
wazdin1eseudadvet 01 1sen1Tdeuiasdien msdanauaUandunantsiiaiven
Ay wmalulagnisBeunisaaniBeiingt n19den1eiimenfnen n1sAnyrgermng
N1SANEULRLAVIENANERS

Modern biology learning- teaching management, learning theories, content
knowledge and teaching pedagogy in biology, exploring student perception, measurement and
evaluation in biology education, biclogy teaching technology, biology education research,

education and science field trip.

FYNBNADN
nasArANeEERSNI
LSC 5201 n1sdanRanssuinemansiulsaudon 3(2-2-5)
Science Activities in School
nnsdafiansssuasRnUfuRnsfnsdngrmanstuguUiousing g W inud
Wemans yuAngmand 1assendinetmans Inssanisingnemans menAansanyes
g iqu‘ﬁqwmwﬂ'g‘fuﬂ'ﬁ@”ﬂﬁ@ﬂ‘siuLwimﬂi:mw
Activities and practical training in science such as science games, science
corner, science project, science exhibition and science travel etc, including the role of the teacher

in science activities.
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Local science research methodology, literature review, construction and tool
developing in local science teaching research, writing local science proposal techniques, analyze
data and synthesis knowledge, writing for local science thesis and research presentation

techniques.

LSC 5801 vdafiidansssnidinenmandeialy 3(3-0-6)
Seclected Topics in General Science
Aask nases aAUsetwisdafiiralslutleqiu wazmaiialnal 4
AfeniAnetaandviall wiansRewinena  adialy
Analysis, experimental, discussion on interesting topics and new method in

general science or general science teaching.

LSC 5802 Angasanivialudnuassialmsi 3(3-0-6)
Modern Trends in General Science Education
n15dan13BeunssenAnemansaielul nquinisBeus ausl
oamuaAtnsaoingnaans NM9819919MTEENI B EEH  N19IARALAZILIRNNG
mAnemanddnun malulafinsdeunissardvetsmand nAseninenFans AN
NTANEIAIUN NN ULALANENFNERS

Modern science learning-teaching management, learning theories, content
knowledge and teaching pedago  n science, exploring student perception, measurement and
evaluation in science education, science teaching technology, science education research,

education and science field trip.

LSC 5803 s aRniWfrdmsuasinenaans 3(3-0-6)
Electroceramics for Science Teachers
wiaflAn1saawfieatu n1aai1aesnin Jagladiannan Fan Wi
w396 Fam (AAnsan f)”ﬂqﬁm@ﬂﬁﬂmﬂwﬁwmum Fandn@asaudnan dnszuaunis
Anw thenaannuTudasiifutios
Teaching techniques of the fabrication of ceramics, dielectrics,
piezoelectrics, pyroelectrics, photostrictive materials, magnetostrictive materials, the processing

of education and passing on the knowledge in related topics.
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WHIAIENINBTRNUE
SCI 6901 AneRnwus 12(540)
Thesis
Anurduaiuasindneninus ludnu Aand 1afl 3931 w3e n15aeu
FANE n1saeuLAil Nsseudainen nsreWinernand viefieadestuingneansd A8
ﬂ'mm%'@ﬂmﬁ’uqﬁﬁzyzyﬁﬁmﬁu ANAIIHAUT YD e melfianuinraureIananat
T nuaNIneinus
Research in Physics, Chemistry, Biology or Physics teaching, Chemistry
teaching, Biology teaching or Science teaching. It is linked to local wisdom according to the

Jterests of the students under the supervision of a thesis advisor.

NHIIYUATH
NNITNRINT
PHYS 5704 A19DBARULAISNARBINANS 2(1-2-3)
Experimental Design for Physics
UgiAnmdenduidieninfanduuuaiuuacusslnsidmon Gifioy
ndn 10 UfiAns Tnevinnnsesnuuuniamasas maflanisdn mehasiioys sfivae
WATRTUNANITVIARDY wasiAanmavaasieinaue luuulindauss T saes
At least 10 Pl ¢s experiments will be preformed and modemn physics,
concerned with experimental designs, measuring techniques, data analysise, discussion and
conclusion. Oral and poster presentation of selected experiment must be presented. Application

to teaching for physics teachers.

nq‘u"’zmmﬁ

CHEM 5602 A1998NBUUNISNIARBINDNITILASITHNIeIAR 3(2-2-5)

Experimental Design for Chemical Analysis

nsdszgndnagmaaiiiunsesnuuuiinnmaasiiagnnmases
fine Usendn uargnéies laelifidas@nBnmnisfinsieiifianindinisiiasisinie

aasilaf Ams1eiialy Weanusain Ul TunnsBeunissauvdanisiimansidnesng
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Application of chemical knowledge on the design of simple, safe and correct
experiments or set of apparatus having effectiveness in analysis comparable to standard
analytical method or commercial apparatus, so they can be used in teaching or real sample

analysis.

NNIB TN
BIO 5111 BamdiRnwgedmiung 3(3-0-6)
Advanced Biostatistics for Teachers
wARANsRERAITUAMNA AL BedR AT Eaiven mafiusiuaas
fioyafifianududon npihiauensuanuasanad nsfanisnszanelaziang nnagy
FIBENY NFINUNLNNTVAREY NaNARAUAINEdATY andiug uaznistElsunsy
duSagumeatintugs
Teaching techniques of the biostatistics usefulness, complicated data
collection, presentation of data frequency, measurement of population distribution, random

sampling, experimental design, significant test, correlation test and the using of statistical

advanced program.

nguAmAngandia
LSC 5403 miﬂ'ﬂﬂu:uum‘iwﬂamﬁwmmﬂm'ﬁ'ﬁm 2(1-2-3)
Experimental Design for General Sciences
UfiEn1sifigafuiienidzinemasialusawam Giseend 10
Ufuanas Taevinnisasnuuuniamases mafian13dn n1sdinansidays afdasuas
FIUNBNTVIARDY uazidanniavaaaaiatinaue uuutnuduaslumnes
At least 10 Physics experiments will be preformed and modern physics, concerned with
experimental designs, measuring techniques, data analysise, discussion and conclusion. Oral
and' poster presentation of selected experiment must be presented. Application to teaching for

physics teachers.
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PHYS 5104 | nM1990NLUUNNSAaaY  TALULY

Ay

Experimental Design for Classical

Physics
PHYS 5105 | nMT88nLULNTTMARaIRANALN

Ml

Experimental Design for Modern

Pl ics
PHYS 5901 | AuNuIAAng 1 PHYS 5901 | ANNuRANS

Seminar in Physics | Seminar in Physics
PHYS 5902 | ANNuRANS 2

Seminar in Physics |l

PHYS 5201 | dlarnansduduRAnd
Mathematics for Physics
1.2 ngxAzual WUt 1

CHEM 5101 | waRdmiung 1 CHEM 5101 | afl@niung 1

Chemistry for Teachers | Chemistry for Teachers 1
CHEM 5102 | \aRAmTuAg 2 CHEM 5102 | LARdmIuAg 2

Chemistry for Teachers || Chemistry for Teachers 2
CHEM 5103 | \aRdmiuAg 3 CHEM 5103 | iafld@miung 3

Chemistry for Teachers Il Chemistry for Teachers 3
CHEM 5901 | dunuAl 1 CHEM 5901 | dnuwuAs

Seminar in Chemistry | Seminar in Chemistry
CHEM 5902 | AnNuAl 2

Seminar in Chemistry [I

1.3 nANITEIINEN wuudt 1

BIO 5104 | F9Anendmiuag 1 BIO 5104 | #Anenamiuag 1

Biology for Teachers | Biology for Teachers 1
BIO 5105 | #aAngndmiuag 2 BIO 5105 | BaAngndniung 2

Biology for Teachers Il

Biology for Teachers 2
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nangns Usuilge w.a. 2556 nangns Usuilgs w.e. 2561
BIO 5601 | wiAlAn B Avendmiuag BIO 5601 wallansdinendmiung
Biotechniques for Teachers Biotechniques for Teachers
BIO 5901 ANNWTINIE 1 BIO 5901 ANNUTBIAINEN
Seminar in Biology ! Seminar in Biology
BIO 5902 ANNUEIINE 2
Seminar in Biology |l
1.4 ngagAnEEaRsiall Wi 1
LSC 5101 USaeyavieneans
Philosophy Science
LSC 5105 | Ansnpnandvlldmsung
General Science for Teachers
LSC 5102 m‘sﬁﬂmgﬁﬂmmﬁﬂ”mﬁmﬁﬂ LSC 5102 m‘sﬁﬂmqﬁﬂfyfyﬁﬁmﬁmﬁﬂ
WAHHINITROUAUIVEIFANEATUAL WAHHINTREUANAVIEN AR ILAY
wialulad walulaf
Local Wisdom Education for Science Local Wisdom Education for Science
and Technology Teaching and Technology Teaching
Development Development
LSC 5301 N19AANITANHIUREATINGNHI LSC 5301 ANSIANTITANHILALNITANWN
wai AINENEERE T pangaaInEAARiesfuy
ot &aei
Education Management and Local Education Management and
Science Curriculum Development for Development of Local Science
Sustainabi Curriculum for Sustainability
LSC 5901 | dmanngRifeyqyviasdiv LSC5901 | dauiinenen ol
Seminar in Local Wisdom Study Seminar in General Science
LSC 5902 | AnsmnnnsaenAnenenansdinativ

Seminar in Local Science Teaching
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NANEANT 150159 W.A. 2561

PHYS 6603

FRNAUTTRINA

Atmospheric Physics

PHYS 6604

NIFTIBBILLUFNINUTTHINA

Atmospheric Modeling

PHYS 6701

unaNnnRanaNLaznAlulag
NIBHINEWRNY
Energy Resources and Conservation

Technology

PHYS 6702

walulagnasmumspaiendmsy
it T
Renewable Energy Technologies for

the Community

PHYS 6703

ulumabiladfugm

Introduction to Nanotechnology

Pl > 6704

= < =4
qwmmﬂmuﬂuwu@u

Introduction to Nanoscience

PHYS 6705

india?  INHTINNREANA

Selected Topics in Physics

PHYS 5801

PFndaMAnn TN NAANG

Selected Topics in Physics

PHYS 6706

naAEnsYe MadmMiuAg

Fluid Mechanics for Teachers

PHYS 5802

ARndAnunaa b

Modern Trend in Physics Education

2.2 NEN3ET AN Uuuh 1

CHEM 5301

A o o 9 s
LANBHNIERINTUAY

Organic Chemistry for Teachers

CHEM 5301

WwBunatdmiuag

Organic Chemistry for Teachers

CHEM 5401

willefunaddmiung

Inorganic Chemistry for Teachers

CHEM 5401

wileiunaddniung

fnorganic Chemistry for Teachers

CHEM 5501

AHBORNANAA LIRS

Pt cal Chemistry for Teachers
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wé’ng{m U%"uﬂgq W.A. 2556
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CHEM 5601 | iafldiasnsidmiuag  Analytical | CHEM 5601 | iaddlasnzidiniung
Chemistry for Teachers Analytical Chemistry for Teachers
CHEM 5602 | N1388n4uunIsnaseditanis
AATITAINUAT
Experimental Design for Chemical
Analysis
CHEM 5701 | Bawalldwiung CHEM 5701 | Bumildmiuag
Biochemistry for Teachers Biochemistry for Teachers
CHEM 5702 | #auafluanau 58 uavansnes
Biochemistry of Flavor and Aroma
CHEM 5302 | Wamfituais9anfuasingiu CHEM 5302 | nAmsini9issanmfuazingiu
Bun3g Bun3d
Natural Products and Organic Raw Natural Products and Organic Raw
Materials Materials
CHEM 5303 | swlninsalntiluiana
Molecular Spectroscopy
CHEM 5502 | iaflwadiNes CHEM 5502 | inflwaRinesd
Polymer Chemistry Polymer Chemistry
CHEM 5703 | inARARLANNINEUAN CHEM 5703 | wARARLAENINEIAT
Special Techniques in Biochemistry Special Techniques in Biochemistry
CHEM 5801 | wndafidanassnianad] CHEM 5801 | sndafidenassniaad]
Selected Topics in Chemistry Selected Topics in Chemistry
CHI 5802 | nfidnunadetm
ydern Trend in Chemistry
Education
2.3 naNGE Brinen WU 1
BIO 5201 farinend@miuag BIO 5201 faringnamiung
Ecolc  for Teachers Ecology for Teachers
BIO 5202 | farfinenpsdnidmiung

Animal Ecology for Teachers
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BIO 5203

frinarasfedniuag

Plant Ecology for Teachers

BIO 5204

ARTINLN

Limnology

BIO 5205

nsaysnERsuazdn g

Plant and Wildlife Conservation

BIO 5301

Augnd nuarmednpsandiu
FerBIRTARN
Advanced Morphology and Anatomy

of the Flo  ring Plant

BIO 5302

WHUWLD AT HYRINY

Plant Metabolism

BIO 5303

FEUUNSIRI BN LALITHUINITNY

Plant Taxonomy and Evolution

BIO 5303

FEUUNNTIAITUHNWAZITAUINTG
Ny

Plant Taxonomy and Evolution

BIO 5304

c}' J ny =] - s
NEINIZIALEeIE AR IR

Plant Tissue Culture for Teachers

BIO 5304

2 N ° o
MamnziasHedsrdniuag

Plant Tissue Culture for Teachers

BIO 5401

B ANeIN193 YA INNEIN A M5
A3 Developmental Biology of

Organisms for Teachers

BIO 5402

mMednadsaudisuaasand
ANTTRNAUNA

Comparative Vertebrate Anatomy

BIO 5403

I IUGIVBIAR]

Advanced Animal Physiology

BIO 5404

FLUUNITIATIHNLES
Amunradnidmiveg
Animal Taxonomy and Evolution for

Teachers

BIO 5404

FTULNSIATUHNLAS
| Admnnsdaddamiung
Animal Taxonomy and Evolution for

Teachers
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Solid State Physics
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Astrophysics
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Atmospheric Physics
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