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Explain and summarize essential topics, listen to
conversation and short passages for main ideas, use
sentences and idioms regarding surroundings (such as basic
information, family information, shopping, local geography,
employment), practice communication English  using
dialogues appropriate to everyday situations, making use of
communicative activities, Speaking and practice in different
situation including using language ,intonation of words with
proper manner, understand English as used in daily life and
cultural backgrounds of English speaking countries, emphasis
on speaking, listening, reading, and writing, practice
communication skills, inquiry, search for information, and

practice in communication through several different situations
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English Usage for Communication
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Use listening skill to understand information related
to daily life, education, and lecture. Listen and take note with
standard English. Talk about personal interests or familiar
topics, give suggestions and reasons, deal with service
problems, talk about unexpected incident or accidents,
describe experience, auguring with reasons, make a
presentation connecting with familiar situations and
summaries the information. Use reading comprehension
techniques to find main idea and support details or related
information. Write a report about familiar topics on
experience, situations, thoughts, ideas, and expectations.
Write letters with standard formats related to interesting
topics in order to develop listening, speaking, reading, and

writing which are needed for communication
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English for Professional Purposes
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Practice speaking in natural and realistic setting with
native speaker in the English saturated atmosphere, practice
with text representing spoken language in abstract and
concrete, describe perspective on problem about advantage

and disadvantage, practice using English for communication

through English Camp
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Thai for Communication
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Use Thai language to communicate properly according
to the situation. Analyze and summarize the main points of
the story that being heard. Use critical thinking in things that
being seen, speaking with positive communication on various
occasions, and in various language levels. Using tones of voice
to communicate. Read aloud according to orthography. Read
for comprehension from various types of writing, writing

various types of works according to the principles of writing,

having manners for listening, speaking, reading and writing
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3.1.5.1.2 NUIYNYBEAENTULAZHIANAENS
FouarAosuresein

qunIee
Aesthetic
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Sing in rhythm, melody, and lyrics of modern Thai
songs and Thai standard dance songs, play musical
instruments, design and organize recreation activities, dance
in Thai standard dance, design and organize performances,
analyze principles of aesthetics in visual arts, principles of
visual elements, principles of art composition, and principles
of bulletin boards, design settings and stages, learning
materials and portfolios, create art works, present and criticize

the art works
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21°t Century Skills for Living and Occupations

duAu TiAs1ed wudAn ngudin eanuinee 5Cs
lngysannismsssendiieimunvinuenddgsensaidudin

= A a

LLazﬂ’ﬁUi%ﬂ@U@’lsﬁW@Eﬂfm@mﬂ’]WsLuﬂWJﬁ‘W 21

Search, analyze, concepts, and theories related to 5Cs

skill by integrating application for important skills

development for life and careers in 21°' century effectively
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Potency Citizenship
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Analyze, design practice, create projects, and behave
that express for human dignity, accept individual differences
in equality, respecting for freedom and peaceful in Thai
society and international community in accordance with the
principles of tolerance, create and comply with social rules
and basic laws related to democratic way of life with the King

as Head of State, have strong citizenship and respect other

people’s right, have a volunteer spirit and public mind
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The King Wisdom for Local Development
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Apply the royal working guideline, self-sufficient

concept, and sustainable development in their daily lives,

ume.2

3(2-2-5)

3(2-2-5)



umo.2 32

study concepts and principles of the royal projects, as well
as analyze the intelligent learning approach for pilot
community development based on the king wisdom and the

integrated participation with related sectors

3.1.5.1.3 nguIvIAdinA1ans Inendransuazimalulag
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Health Promotion and Care
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Search for information, analyze, summarize health
promotion and care, the importance of sports and recreation,
and public policy of health promotion, create and arrange the
health promotion and physical, mind, society and wisdom
care, create sports and recreation for learning management,

readiness of health promotion and care of main issue

EDSC002  NSAALYAMANE 3(2-2-5)

Logical thinking
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Analyze, design and present how to calculate in order

of steps of operations, numbers, proportions, percentages,
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problems solving, reasoning, giving conditions in term of
language and symbolic and pattern of explaining the
phenomena that occur in everyday life. Analysis of problems
solving, choosing appropriate approaches, analyze and
explain information in today's global and making decisions

based on data

3.1.5.2 BNINIVUINIZATY
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Language for Communication
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Use Thai-English language for communication in
learning  management appropriately in accordance with
context and learner’s differences, learners with special needs,
by analyzing concepts, theory, speech communication for
teachers, principle, and techniques of Language Use as well
as practice listening, speaking, reading, writing, and gestures
to transmit meanings in instruction and communication,

design learning management in listening, speaking, reading,

ume.2
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writing, and gestures to develop learners, seek for general
information for broader, up-to-date self-development and
keeping up with the changes, practice the language and

culture for peaceful living
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Ethics and Spirituality for Teachers
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Behave morally, intend to develop leamers as a
spiritual teacher, be a role model with virtues and ethics, and
a good citizen, be admired by students and society analyzing,
synthesizing, integrating knowledge about teacher values,
morality, virtues, ethics of teachers, spiritual teacher, law for
teachers, condition of teacher professional development
using experiences and case studies, practice using reflection

to apply for self-development to become a good teacher,

know broadly, be up-to-date, and keep up with changes

InInendmiung
Psychology for Teacher
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Analyze, solve problems, apply, design learner
behavior management to develop learners according to their
potential and ages , focuses on the concepts of psychological
development theories, educational psychology, suidance
psychology and counseling psychology, executive brain
function for learning, learning and development promotion
by age and individual difference of learners, learning
management for learners with special needs, explore the case
studies and the reflective practice to design learner assistance
and development based on individual ability of each learner,
persist to develop learners with the spirit of being a teacher,
well-organized leaner development report system to give the
advice guideline and feedback to parents and related people
which leads to collaboration in learner development, use the

reflective practice in self-development to be a good teacher

who is proficient, smart, and up to date
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N1SUTMINIsANEILAEN1TUTEAUAMAINATSANEY
Education Administration and Quality Assurance in
Education
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Analyze the context of the strategic policy for the
preparation of plans and educational development programs
and communities, design; implement the quality assurance in
education work that is consistent with educational
institutions. With knowledge of educational administration,
information system for school administration, quality
assurance education, and the philosophy of sufficiency
economy to create immunity for learners, educational
management of educational institutions at each level and
type of education by using a variety of learning management
processes to develop oneself to have a good attitude, right
base on country, stable life, work, career, good citizenship,
understand the world context wisely, modern society and

keeping pace with changes
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NSWAUINANEAT
Curriculum Development
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Develop a school-based curriculum and subjects
curriculum in nature of major related to school and
community context, implement and evaluate curriculum
through application of curriculum basic knowledge,
curriculum evolution, curriculum theories and development
model, backgrounds of curriculum development in
educational  philosophy, psychology, social, culture,
technology and other factors; basic education curriculum,
school-based  curriculum  development,  curriculum
implementation, curriculum evaluation, problems and trends

in curriculum development; and to be a person who know

broadly, be up-to-date, and keep up with changes
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Instructional Science
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Instructional plan and management in nature of major
to develop learners to be an intellectual and innovator,
enhancing student learning, attending and accepting
individual differences among students, creating activities and
learning atmosphere for promoting students happiness in
learning; awareness in learners’ well-being, integrating
knowledge, content, curriculum, teaching science and digital
technology in instruction by using learning theories,
instructional innovation for skills development in the 21°
century, integrated instruction, integrated instruction on
sufficiency economy philosophy, content and language
integrated learning, integrated instruction on media and
learning resources in local community, digital technology
media, inclusive education, coaching, classroom
management, designing and lesson plan writing, micro-

teaching, practicum in real situation; to be a responsible and

committed person in developing learners fulfil their potential
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Innovation and Information Technology for Educational
Communication and Learning
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Apply digital technologies for learning management
design in accordance with individual major to develop
learners’ intellectual and to be innovators based on contexts,
learner individual differences, and learners with special needs
by analyzing principals, concepts, and theories being relevant
to innovation and information technology for educational
communication and learning, laws, and ethics in utilizing
digital technologies in order to be able to select and apply
innovation and information technology for educational
communication and learning effectively, not pirate
intellectual properties, and use reflection to apply for self-

development to become a good teacher, know broadly, be

up-to-date, and keep up with changes

ume.2

3(2-2-5)



umo.2

1002701

40

n3inuazUssiiunansiseu;
Learning Measurement and Evaluation
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Measure and evaluate througsh methods which are
practical and appropriate to the subject matter, context,
individual difference of learners, and learners with special
needs, reflect the evaluation result for learner development
and quality development of learning management under the
concepts and theories of measurement and evaluation,
authentic assessment, measurement and evaluation
instrument design, feedback giving for learning promotion in
learners, guideline of using measurement and evaluation
result in learner development, proper and creative
measurement and evaluation, and use the reflective practice
for self-development to be a good teacher who is proficient,

smart, and up to date
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Research and Development in Innovation and Learning
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Research, solve problems to develop learners, and
create innovation to develop learners’ learning in accordance
with individual major, context of learner individual
differences, and learners with special needs by studying,
analyzing problem conditions and needs in learner
development in classrooms, design research by applying
principals, concepts, research theories, researchers’ ethics,
research instrumentation, apply digital technologies for
creating innovation in research to solve problems and
develop learners, relevant innovation in community in order
to be able to implement research results in developing
learning management and learners, and use reflection to
apply for self-development to become a good teacher, know

broadly, be up-to-date, and keep up with changes
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Individual Development Plan

31A3189% 08NUUY wARIISNISAIIMANEIRUTUANS
ailunisdaay dndiu Segay nisuntanddyyn msliwinug
msliideuludaniw 1Fsdydnval wazuuugy lunisedune
Usingnisaliiind uludiausedru nmsinsgiuuamienis
wAtgnn msdenlduuinisldegnaununzan Ansziuazesuiy
foyatmanslulantiagtu uasnsindulavuiugruvestoyald

Analyze, design and present how to calculate in order
of steps of operations, numbers, proportions, percentages,
problems solving, reasoning, giving conditions in term of
language and symbolic and pattern of explaining the
phenomena that occur in everyday life. Analysis of problems
solving, choosing appropriate approaches, analyze and
explain information in today's global and making decisions

based on data
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Conclude self-characteristics and those of teacher
that reflect love and faith in teaching profession, identify self-
ethics and profession ethics, acknowledge duties of teacher
and homeroom teacher in school, understand community
context, coordinate with parents to collect the data used to
provide learner care, assistance, and development to the
preferred characteristics, provide well-organized report of
learner development in form of case study by applying the
knowledge of psychology, digital technology, and ability
based learner development, conclude the guideline and
activities for teacher profession development both inside and
outside educational institutions through the process of
observation and analysis of teacher performance, conclude
the lesson learmed from learning experience in educational
institution, synthesize the body of knowledge and use the
learning result in after action review (AAR) as well as share
and learn under the context of profession learning

community (PLC) to develop oneself to keep up with changes

Uuanisaeuluaniufne 2

Internship 2
UszwgAnuiduuuuetneiifiinusssunazasosisuny

93s91usIadnndn UfiRanudYaensiantuagiiasdasns

MeuKuBENLUULT DA TEuazRanssIN ST AN s sus douas

walulad nMyinuazUsviliunan1unguasensiseuslusedn

ANIZATU YTINITOIAAIINININITUTIITNISANY 8aNLUY

ume.2
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aonndesfuanuAnyusazsziu U3msiamsSoudidaunm
wazadausIeInNIAnsseus s suiiaugelunisseu sl

fuunasadlunsiam aua Yremdediseu Tillnaudnuusduiia
Usraad Tinsgiiazdiauauuimislunswauinuesividaiy
Huagiloor@niviviudenisidsundasiameiueansiedn
Aswazmansanvivien 1Whiaulasssiiesdosiunmsdaeaiy

U L4

ousn¥iamsssn wasnfidygviosiunazimaainmsiieuilu
anudnwluuszifiuagyioundu (AAR) 1 usieyanauwassy
nanuAsuisousluguuuugusuwiinisiBeus (PLO) wiehluldly
myimnauedliiinmseus uatouaziiudensiuasundas
Behave as a good example with morality and conduct
according to professional ethics, working as a teacher assistant
with a mentor by planning content design, media and
technology, measurement and evaluation according to the
learning strand in each course, integrated knowledge in
educational administration, innovation design,
implementation of educational quality assurance in
accordance with each level of education, manage quality
learning and create a learning atmosphere for students to
enjoy, cooperate with parents to develop and help students
to have desirable characteristics, analyze and present
guidelines for self-development to be a professional teacher
who is able to adjust to keep up with the change of both
professional teaching and core major sciences, participate in
projects related to promoting conservation of culture and
local wisdom and bringing results from learning in educational
institutions to evaluate after action review (AAR) reflecting on

an individual basis, and exchange knowledge in the form of
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professional learning community (PLC) to develop oneself to

keep up with changes

UfuRnisaauluaniufne 3

Internship 3

a

UfuRnsaeuluanudnen UssngAnuduiuuegeaind
ANTTTULALITUTITUAINITIIUTIUTVITN BBNLUUNITIN

UssEINATus sundeasu s suiiauguinianssunisiseus
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. a vy a 1% =
naduasuligsewinnszuiunsintugdaeUszgndldinalulad

AvaviseuInnTsuNMsAnwiuady Taulledudunaseslunis

[ 1 [

WawwazyalulunisuidymdiSeulviaadnvasiiaUssad
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WasuuasiAnduiuauedliogisininuannsidimianssud
duasliAnaudinvimandn TasamsiiAedestunns
daasy ausneiusIy LLazgﬁﬁmmﬂﬁaa?{uuazﬁwamﬂmi
Sousluanudnulussiluagdioundu (AAR) useupnaway
Sunandsuieussmiuluguiuuyuvuusianiafous (PLO)
e luldlunmsimunaueditianusoud suatouazviudonis

Wasuulas

Practice teaching in educational institutions, behave
as a good example with morality and conduct according to
professional ethnics, design a class atmosphere that
encourages students to learn and be happy, organize learning
activities that encourage students to create advanced thinking
processes by applying digital technology or modemn
educational innovations, collaborate with parents to develop
and strive to solve students' problems to have the desirable
characteristics with the process of the correct research
methodology, clearly reflecting the changes that have
occurred to students themselves from participating in
activities that promote professional progress, projects related
to promoting conservation of culture and local wisdom and

bringing results from learning in educational institutions to

ume.2

2(180)
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evaluate after action review (AAR) reflecting on an individual
basis, and exchange knowledge in the form of professional
learning community (PLC) to develop oneself to keep up with

changes

UfjuRnisaauluaniufne 4

Internship 4

a

UftRnuluminag Ussngiauluuuveganfiinasssy
LAZATUFITUAINATIUIUTTAVIIN BONUULLAYIAAINTTUNNS
= val v = a a & o ] a
SeusniSeulanuguiianissuiunsintugeaziilugnisidu
winns IngaankuuuinnssunIan1sdnwiiivass Yysunis
USUNYUAuNIsInfanssunsiseuivislukasuenieaseu

afrumIevigaus ey Unasesuasguyulun1simun

wazwndgyvd i SeulviaudnvaeNNUseasdnienssuiunside

[
a = o

ﬁgﬂﬁmmmztﬁaﬁ%iﬁa azfounanisiUdsunasfivinduiy
auedbdeg1adaauainnisidsanAanssud duas uliihe
AnuAmThmsindn lasamsiifeidostunsdaady eysng
Fausssu waznd Jagiosd unazinaainnisisouglu
anudnwluuszifiuagyioundu (AAR) 1 usieyanawassy
waniasuiseuisnsulusuuuugusuisnisifous (PLO) ie
i lldlumsiauinwedvdanusevs Muadeuasiusenis
Wasuua

Work in teacher duties, behave as a good example
with morality and conduct according to professional ethics,
make learners are happy and have advanced thinking process
and leading them to be innovators by designing modern
educational innovations integrated in community context
with learning activities in and out of the classroom, create a
network of cooperation with parents and communities to
develop, promote professional progress and solve students'
problems with desirable characteristics with the correct
research process according to the research methodology,

clearly reflecting the changes that have occurred to

6(540)
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themselves from participation and participate in projects
related to promoting conservation of culture and local
wisdom and bringing results from learning in educational
institutions to evaluate after action review (AAR) reflecting on
an individual basis, and exchange knowledge in the form of
professional learning community (PLC) to develop oneself to

keep up with changes

3.1.5.2.2 nsju%ﬂﬁugmmﬁmsnmam%é"m%’mg
iniifugrudmiuag
Basic Chemistry for Teachers

159 90EnaULAEANT1957) USUaansduius Wusy
il uie vewds veunal a1sazaty aunadans GHIRIGH
aunaloooy wafiliih inddunididosdu uasinufoanisd
Aeados

The atomic structure and periodic table,
stoichiometry, chemical bonding, gas, solid, liquid, solution,
kinetic, equilibria, electrochemistry, basic organic chemistry
ionic equilibria, and practice in the related topic through the

laboratory experiment

2 Ingnugudmiuag

Basic Biology for Teachers
= Y o a A Y] =t a aaa
LWYUFNANNIT NV N ganvaIsUTEnaULAd U slain

aaa =] v s

wad Lede nssyiulnvesdsldin MSEUNUG N19YINau
VYBITLUUAN 9 NFIMUNFETIN TTuINTT Mugnssy duarinen
=% a wa A:{I 14 U a
WagHNUHUANITVEBAANDINUNE )
Study of principle, theory of chemical substances in
organism, cell, tissue, growth and development,
reproduction, organ system, classification of organism,

evolution, genetics, ecology and practice in the related topic

through the laboratory experiment

ume.2

3(2-2-5)

3(2-2-5)
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adinAansugIudwiung
Basic Mathematics for Teachers

LWALAZTEUUTIUIUISTY NUALIALAZLIVIAMA dUATT
PANNT AUNNTANAIFBILALIEUVANNISITUEUY AUFUNUS LAY
Wandu Hendutenglniuuidoanasientuann SNy aslnaudf
IALADS LATLNAS AT ANUUANISITUE U LSVIAEIATLASIEA
wazAfanT1e Aufiouazy3aunns a1 ulazaUNIY ASINANENT
ey Anudsidulazaia

Set and real number systems; algebra and geometry;
equations; inequality quadratic equation and linear equation
system; relations and function; triconometry; vector and matrix;
linear programming; analytic geometry and conic sections;

surface area and volume; sequences and series; logic;

probability and statistics

3.1.5.2.3 nguivN8N
1) ¥ enUsAY
FouazAraSurasedun
Wanddwmiuagiand 1
Physics for Physics Teacher 1
USinameildnd saurmans ussuaznsiadeud aunana
NULASNANNU TUUAY aUTRNIIANSIUYeIEaNT AmNNSaULaY

DNl N15dU AAUELY AAUNG namansuedlra ANSaULAENIS

9 Y

| i

018MAINTIU NTEUIUNTAUAULAT UL UANIT0 UL LM 518390
-’-ﬁl U =l } %4
L‘WEJﬂ’]iﬁ]ﬂﬂ’]iLﬁEJ‘LlE

Physical quantity, kinematics, forces and motion,
equilibrium, work and energy, momentum, thermal properties
of matter, heat and temperature, oscillation, sound waves,

mechanical waves, fluid mechanics, heat and transfer, the

3(2-2-5)

U (n-U-9)
3(2-2-5)
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process of searching and practice according to the course

content for learning management

Wanddwmuagildnd 2
Physics for Physics Teacher 2
I adie aunlail dndluiln aruglida nszualvin

nuadloviy i nszuanss wasaulni mdslwi msndendanu
Il uasndssmmauny aussivan wsaimdninseviidulses
Tl i eniudwmdnlndiy nguesrsuad Iiinszuaadu
ﬂszmumiﬁuﬁuumﬂﬁﬁﬁmimmLﬁam‘ﬁa%%ﬁ@mﬁmmsﬁaui’

Electrostatic, electric field, electric potential, electric
capacitance, electric current, Ohm's law, direct current, electric
energy, electric power, production of electric and renewable
energy, magnetic fields, magnetic force acting on electric charges,
electromagnetic induction, Faraday's law alternating current, the
process of searching and practice according to the course content

for learning management

g

naAansamsuAgHEnd

Mechanics for Physics Teacher

a a

U3QTUaZlIaT MTIATIEINAES NTBUBNTINYU UT9
Augdnans TuiwusiuBadu luaudndam maedouituuuninin
wafnvesszuveynia Snquiands Tuudvosanuden nuj
usfiadunazaunsainsudidesiy nssvaunsduduuazy i

Ml eIvniionsIaNIsISeu;

Space and time, analysis of vector, rotational reference
frame, central force, linear momentum, angular momentum,
oscillating motion, dynamics of particle system, rigid body,
moment of inertia, elementary of Hamiltonian theory and
Lagrange equations, the process of searching and practice

according to the course content for learning management

ume.2

3(2-2-5)

3(2-2-5)
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1

Wandvasndudmiuagiland
Physics of Wave for Physics Teacher

n3duegnede aun1sAdu nsiedoudivesnduludinans
WEIUVBIAR L NITAURUUNUIY N5 URVULES LSS audRuay
Usingmsaivesedu adudes Aduuas msteuriuvesndu Aduis
Usngmsaineuiass MSABILUL NTunINAen n1sazsieu N3
W nszurunsAuAuuarUfsanisauidemseividients
AU

Simple harmonic oscillation, wave equation, wave
motion in the medium, wave energy, Damped oscillation,
forced oscillation, properties and phenomena of waves, sound
waves, light waves, wave superposition, standing waves,
Doppler effect, diffraction, interference, reflection, refraction,
the process of searching and practice according to the course

content for learning management

gauunaAansAmIuAIHENE
Thermodynamics for Physics Teacher

nauieatvesuda wdsnuluszuu ngdefiqudvesgumma
mani ngteivilesguunamans loulnsluazngdeiassves
gauvwarans nndeflanuvesenmmamans londiged nadnsanu
You 1A oAl Y wagn1sUsEYnd nIrUIUNTAUA LAY
UftRnsmuidemsgdviitentsinnisngous

Kinetic theory of gas, energy in the system, zero law of
thermodynamics, first law of thermodynamics, entropy and the
second law of thermodynamics, the third law of
thermodynamics, exergy, mechanical heat, refrigeration, and
application, the process of searching and practice according to

the course content for learning management

3(2-2-5)

3(2-2-5)
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4

wianlwRndmsuagi@nd
Electromagnetics for Physics Teacher

Wandlwdwaznguewnid laesiauduaznguun
laresiaud ladidnnsn aunisunndinad awlnasuresndu
wihmdnliia sunsnIersendnemd uuamdnluffudanans
aualaliinadin auudmdnadn aunuwlndnlifiidusune
Uselowduwaslnvuesnd uuiwmdnliin nszuaunisduduuay
Ug‘jﬁ’ﬁmimuLﬁ@ﬁﬁswaﬁmWLﬁaﬂﬂﬁmﬂwsL%aui

Electrical flux and Gauss's law, divergence and
divergence  theorem, dielectricc Maxwell’s  equations,
electromagnetic spectrum, interaction between
electromagnetic waves and the medium, electrostatic field,
static magnetic field, time-dependent electromagnetic field,
the benefits and harms of electromagnetic waves, the process
of searching and practice according to the course content for

learning management

Wandualusidwiuagiand
Modern Physics for Physics Teacher

N FURNEANALAY N1TUKSTIFVRITRAN Usingnisal

o

1 aa

Wlndidanvisn Mnnzaerdunazaynia waneuliuiueu #and
U -&I % a [ 4 & aa ca a s
AIDUANLUBIAU N BfDrADNLaEIUNATN Lonwlsy WanduLAaYs
dgl" v I3 4 <@ YY) v a
Wossunazn1suseend 193 anavesvsauda nudunnInsd
AYNIAYATIU IN3218IMeNUBIAU NTBUIUNTAUAUKALUSURNTS
Mo sglvniion sianisiseus;

Special relativity theory, black body radiation
photoelectric effect, duality of waves and particles, the
uncertainty principle, introduction to quantum physics, atomic
and spectral theory, x-ray, introduction to nuclear physics and

applications, lasers, molecule of solid, radioactivity, elementary

particles, introduction to cosmology, the process of searching

ume.2

3(2-2-5)

3(2-2-5)
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and practice according to the course content for learning

management

wiAlulagnagenu
Energy Technology

anrunnvosnssulutdagdulaveuinn wraenLile
WU WEnaNY waanuaudeuldian ndseu A
535011A UlRsiden Wa99IUTILI8 WA ULAIDITAE WEIIY
fuedes Homdcleada waluladmsdundiunasnisld
Usslovd N15UTENTANSINUTAATHFAIENT NTZUIUNITAUAY
LLaz‘Ui‘f@mimmL‘ﬁaﬁmiﬁEJ%GUWLﬁamﬁJ@miL%EJuif

The state of energy now and in the future, energy
sources, renewable energy, gceothermal energy, water energy,
natural gas, petroleum, biomass energy, solar energy, nuclear
energy, fossil fuel, energy technology and utilization,
economical energy saving, the process of searching and
practice according to the course content for learning

management

4

naAansAduANdmTuAIENE
Quantum Mechanics for Physics Teacher

nsmnassd whlugnamansareudy S1uudeteu
fanndunisnisadinaans anudirazdu ndnanulduldueu
vaslaiwwdin a1suelineoadiawes ANuduRusAoulATY
Atainukazilandulanuy aunisvesrlsfuaes synialuvedng
LUUTIa9REnouvadtalasau Adraulntuvodluuud N Ty
annsuveseznen Slanaseualu waniniuvennid Usingnisel
T NFUTEENANAANANTAIDUANAIMTUNITAIUIN NTEUIUNTT
AudunarUfoinismudemaeivifienstanisGeus

Experiments that lead to quantum mechanics,
complex number, mathematical operators, probability, the

Heisenberg uncertainty principle, harmonic oscillator, eigen

3(2-2-5)

3(2-2-5)
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values and the eigen function, Schrodinger equation, particles
in the potential well, hydrogen atom model, the quantization
of angular momentum, atomic spectrum, electron spin, Pauli's
exclusion principle, Zeeman effect, applications of quantum

mechanics for computation

4

IngIMsEoUNGN
Physics Teaching Methodology

mi’?Lﬂi’]sﬁ%é’ﬂqmmiﬁﬂm%uﬁugm N1500NLUULAZ IR
AonssunseudiiiugSoududidy msdanmsSousiuvaziiy
Anwn ﬂ’]iyjiﬂﬂﬂ’]iﬂﬁui AT Winwy N1sWaNNaIulung
TddoutnnssunaluladiviSaou (TPACK) finwenszuIunmig
Weeans InInerenans nsianazUsEiiuNansiseu; n1siavin
w153 nToug T @idnd nsufvanisaeuluduiiou
nsaasznazdnausdguinisinnisissunisaeuisnand
TuduiSeu

Analysis of basic education courses, designing and
organizing for child-centered learning activities, STEM learning
management, Technological Pedagogical Content Knowledge
(TPACK), scientific process skills, mental science, measuring and
evaluating learning outcomes, preparation of physics learning

management plan, classroom teaching practice, analysis and

presentation of problems in teaching physics in the classroom

4

Wy sWand
Research in Physics
= ada v a 1 a v 1% aa 1 <
321 08UIIWNINGFIEAT N1TITINNAURENT azifn
Anw1 MslWeusenuwardlauenan1sItenslaAuguaves
91971538NUTNHILATINITIVY NISIREUUNANLITULNDLNULNS
Scientific research methodology, research in physics,

STEM education report writing and presenting results under the

ume.2

3(2-2-5)

3(2-2-5)



umo.2

4144902

SHEIY

4141004

54

supervision of a research project advisor, writing research

articles for publication

dunumeidnddmiuagidnd
Seminar in Physics for Physics Teacher

[y

AMTAUAN NITNUNIUITTUATINEIMSUUITYTEAUYN

=3)

WazUIWIEIR N1TeAYTIETYN NTAUNLY NITUILAUBNAIU N3

(3

ofusouanasuiSeuiusraumsaifuilanduasidnduszynd

Searching, literature review for national and
international research papers, discussion of problems,
seminars, presentations, discussion and exchange of

experiences in physics and applied physics

2) Ayantaan
YoLATA1DTUIYTI8IYN
a & o s aa 4

ﬂmmmammmUﬂWana 1
Mathematics for Physics Teacher 1

aila Ausailas ayRusuarNITIYRUSvRIHentusIe 9

'y & 1 a o 6 a o 3 6 o 1 a o & o %3
DUNUTYDY UsWusuazn1snuInusvealandusg 9 Uswusidnng
e USHUSTAI8TY WA3ND warssuuaunIsiliudy NuaInsIues
NINYBTLAZTEUUNAAATN 9 NYALAVDLINADT BUNUSHATUTNUS
¢ v & v A o Y} a %

99INWa35 AelynsEUIUNSAUAU Lwauﬂﬂs{’ﬂumm@mslﬁaug
I

Limits and continuity of function, derivatives of single
variable function and applications, integrals of single variable
function and applications, matrix and linear equations, vector

and components, derivatives and integrals of vector, using the

query process for using in the learning management

1(0-2-1)

U (n-U-9)
3(2-2-5)
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AdlnAansEsuAIHENd 2
Mathematics for Physics Teacher 2
NIReUN lanesiaudiasa nguflaiesioud ngudves
alond noufveansuluszuiu aun1s@eyus nswUasarlans
LanIRalRaglagn1skUamIUa1e sunsulisesuarnIsuUas
yizeslneldnszumunsdudu WethlulflumsdnnsiFousls
Gradient, divergence, curl, divergence theorem and
Stokes's theorem, Green's theorem, differential equation,
Laplace  transformation, Fourier series and  Fourier
transformation, using the query process for using in the learning

management

Sidnnsedinddwiuagiand
Electronics for Physics Teacher

n1su 1o auiu auddnarnisldiiuves
Fadun ffudsey wazdunieni nquiuaundany @i
oy eleauasnsudawes 1vsiugiumedidnnsednd
lod wazlulasaoulvsaass lnsldnszuiunsdurulasuusnig
mueamnzas dethluldlunsdamsiseusls

Conductivity of conductors, insulators, properties and
applications of resistors, capacitors and inductors, band theory, to
introduction semiconductor, diodes and transistors, basic electronic

circuits. ICs and microcontrollers, using proper query process and

practices for using in the learning management

g

lulasraulnsaaasuaznisiousadiniuasiand
Microcontroller and Interfaces for Physics Teacher
LYULYRIUAENIIUAAILYOT LATIAT IV
lulasmeulnsaaes gunsniusenaudu o dunvmese L1viymnese
MskaniNa szuulasng o msulasewndenidufinea lugawasy
s a = o = | w ¢
wagilanduiiiay MsWeulusunsudsuiaznsi@eusdeiuaunsal

719 9 UdRnseuanuminzaiveldlunisianisiseusuazing

ume.2
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Fnvilaseudseynd Iagldnsguiunsduausasdfuinnisey
assnzay WethlulflunsdnnsGousle

Sensors and transducers, structure of microcontroller,
other devices, input ports, output ports, displays, various bus
systems, analog to digital converter, optional modules and
special functions, executional program coding and device
connecting using proper query process and practices for using

in the learning management

tadesianddmsuagiand
Nuclear Physics for Physics Teacher

lAsas190emon dandvauazauiAveelIlAg ud
wsstedes ngufnsaatefveansiuiundsd anssileaduas
WHUEINSER18629890ARY ad15A N UASIFIUSTIUTIRA DUAT
aa v A v [ = = [ v a aaa a a 1
Nsevessediuaans nsinuasiaIeellotnniesed Ujnsenfiuedes

Y] a a a ] M a ¢ a a6

warnaauiAdes 1Isusieunn nsesuinsalilundesuas

v a

lsslnilhdaedes nsuseyndld sunsiswaznisdesiunissd
nquinefiisitemsinedesuasyed Tagldnszuiunisdudy
nazUfRmsmmnamnzay e lUldlunmsdnnisSeusle
Structure of atom, nucleus, nucleus property, nuclear
force, radioactive decay theory, natural radioactive substances,
radioactivity-substance interaction, radiation measurements
and devices, nuclear reaction and energy, particle accelerator,
nuclear reactor and power plant, application, risk and
protection from radioactivity, nuclear and radioactivity related

laws, using proper query process and practices for using in the

learning management

asAansdmsuaziand
Astronomy for Physics Teacher

JTUUNAANIANTIATEAS WAL NTINAUN DI N4UVBY

& o ¥

wlkaes namansvieaein Usingnisainiemnsimans ingvieeiln

9

3(2-2-5)

3(2-2-5)



4143602

4143603

57

nsgeridosiu gunsaluazimaluladvnsmnmansuazoinea
TngldnszuiunsdufuasUfuiRnismueumnzay wotn g
lunsdnnisiseusla

Coordinate system and celestial sphere, Kepler’s law,
celestial mechanics, astronomical phenomena, celestial
bodies, stargazing basics, astronomical and space technology
and devices, using proper query process and practices for using

in the learning management

eaanslandmsuagiand
Earth Science for Physics Teacher
gar Usznaunanvedlanaians ssda1n gnnnin

101 UT58INA ATBINFLALBNTNANIIAIUANSIANEASNINARD

Y

aaa = o

mnudueguedsdidin waluladmsdisalanuazneinsaionie
Usangnisaliing q fdatu AvAssansssuwAidmansznuse
dafif3auazaninuindeurislussiuviaiu Qiina Taudesedy
Tan Tngldnszuiunsdufuuazsy foAnisnuanumanean e
ilUldlunsianmsiseusla

Fundamental components of earth  science,
lithosphere, hydrosphere, biosphere, influence of climate and
astronomy affecting living organism, world exploration and
weather forecast technology, occurring phenomena, natural
disaster affecting living organism and environment in local,

regional, and global scale, using proper query process and

practices for using in the learning management

HNanddaunndon

Environmental Physics
1AS98519LaLIAUTENBUVBIUTILINIALAN NAVBINITWH

$3@9nmseniing nsuanidsuanufeuluusseinia auga

WEHUYRISTUURUAY futuazussennia Randvesussennie

ASLUIUNITONULNVDIDINIALALUANBN1IDINA NSLUABULUAS
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Qﬁmmmﬁa\‘imﬂmwL'%aumzﬁml,l,awmaﬂﬂ’?u WUUINBDIFNIN
nfiona uazimaluladnisdisaduusserna Tagldnszuaunis
FuunarUiRnsmunamngay ethlulflunsdanisizous
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Structure and components of earth atmosphere,
effects of solar radiation, heat transfer in atmosphere, energy
equilibrium of dry land, water surface and atmosphere, physics
of atmosphere, airflow process and air pollution, climate
change corresponding to greenhouse effect and haze, climate
model and atmospheric exploration technology, using proper

query process and practices for wusing in the learning

management

ERAENS
Material Science

laseas1evasian ¥invasian IASINENLAEN1TIATIEN
lasswanaudAnienisnin audfneluiy audinisias audfinig
Ausou wavaudRniawimvanvesian Tngldnszuiunisduiunas
UJumRng

Atomic structure and bonding, crystal structures,
crystalline imperfections, solid solutions and diffusion in solids,
mechanical properties of materials, electrical properties of
materials, dielectric and electromechanical materials, and

practice

Handanuzvasudalosdy
Introduction to Solid State Physics

Tassadawesndn nsiaeauuvenaulaendn nsamien
Tuwan nsdulmvedlasadendn audfidennudounesveauds
nufuaUNEIY HEnAsagnEnma Tngldnszuaunsdudy

wazUjURNIS

3(2-2-5)
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Crystal structure, reciprocal lattice, crystal binding, free
electron model, energy band theory of solids, thermal
properties of solids, electrical and magnetic properties of

solids, crystal vibrations, superconductors, and practice

YauaUAIEnS
Toy Science
ANUSHANAIINvOLEN VeaBareSUIeAUINHENS
NVDAAY HAN-vataUNIANdaInTanuilasing 9 Inewdudanly
viosdiu dnauenannridld Tneldnssuiunsdufunasufdinig
Physics knowledge from toys, explore, and explain the
knowledge of physics from toys, create physics toys from local

materials and product presentation, and practice

wluWand
Nanophysics
wiluwalulag wdnnsindsunaluszauuilu wmatinns
Fuaswitanuilu i3 esllodunsgiinazanaianluszduuily
nsUszgndulunalulad Ingldnssuiunsdusuuasyfufng
Nanotechnology concept, quantitative nano-size
measurement principle, nanotechnology synthesis,
nanotechnology materials, and nanotechnology applications,

and practice

Wanduazaaiusu
Physics and Beauty

MM3ysaNIsAuaLTAvesnd uideq ad uusivdnlyidi
danilaliauazmaluladiaiweslunisliuussyndldlumenisunmd
mwiu‘laﬁé’mmmmmﬁiﬁi’fmmiﬁm%ﬂﬁ ansfiuuandildansnses
was lagldnssuiaunisduauiasu)ians

Integrated sound wave properties, electromagnetics

wave, ultrasonic, and laser technology in medical application

ume.2
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and beauty technology. Sunscreen filters in physical properties,

and practice

wiasdiotauaznisinsizinieiand
Measuring Instruments and Analysis in Physics
wannmsldiedesdlotanaildnd szuunsin Anufissuas
anuwiuglunsia sruunhsuazinasgiumsin weissdlodn
yanamans audeu Tiih Suedesuazsd uazesosdiolasen
f1uge Tngldnszurumsiudunasufoninag
Principles  of measuring  physics  instruments,
measurement system, accuracy and Precision, unit systems and
measurement standards, mechanics, heat electrical, nuclear
and radiation instruments, advanced analytical instruments,

and practice

wialulagwanaun
Plasma technology

warauwarnIsAnidanalaun Auanfveantyy naln
NITAAYITY TLUUVAYYINIA NITUUIUTLLANVDINAIEUN
I NS R HRG PRI AN AU UUTTOINA
wanauntluvasval NseenkuuwaIiLlanataun n1sinauauts
waananan tngldnszuiunisduaunasufuanig

Plasma and plasma generation, Paschen property,
discharging mechanism, vacuum system, plasma assortment,
high-intensity plasma source, plasma at atmospheric pressure,
plasma in liquid, plasma generator design, plasma properties

measurement, and practice

-4

do winnssu dwmsuagiand
Media and Innovation for Physics Teacher
LUIAAWAEN B N15ITE an19iSsunIsasuN and

n13enkUVAsNdBuwarEinnssN n1staenldussianianaunsal
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nsldmalulagarsaunelunisaded ennsasud inunzay
mMsiamsBouiiBsgnaiedouinnssuiiaenndosuazysannsamy
wanUivyuasvgianeiios nmsUssidiudeuianssunsaou lagld
N3gUIUNTAUAUKATURUANTS

Concepts and theories of the use of Physics teaching
media, design and create media innovation, selection of
materials and equipment, information technology to create
media, active learning in media innovation that consistency and
integration with sufficiency economy philosophy, assessment

of media innovation, and practice

Tsunsudszgnadmiuazngnd

Application Program for Physics Teacher

TUSWASUABUNILADS AR UTUABUNITILATILNUDLALT

Y
s

fnaudesuludadidnd nsasuuudasdullymniidnd ns
Uszgnabdlusunsuneunianes lagldnssuiunisduauuas
UJURng

Computer programs, analysis sequence of basic physics

numerical data, creating Physics problem model, computer

program applications, and practice

g

gmsAuIndmiuagiand
Computing Science for Physics Teacher
nsldwnradenssnglunisundym n1silgusiadiass
uarfau Msdsussniuuuazdeulusunsuegadieninigldau
Fauvs Feuly wazn1siugn weuddaminndamansuie
WEEans AN INaNN1TVUUIRATIAIIN NSkendiulsenay
waznsgesdayn MIMFULUL N1SAMTILINETTY fIgnuay
Uselevdvasuuifndsiuiand ouddaniludIausesfu
ﬂizqﬂm“ifé’ﬂ,l,mﬁm%qﬁﬂmmiumsaanLLUU%umauf;%ﬁm%’mLﬁﬁagm

¥ v

nMsuilgvmeaeuiames NMsseyteyaidl Yayasen wazouly

Y

oY

v a ¥ ¥

a3y N15PONLULTUABUTTNITING N1FIATBIUALAUMTBYS
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fhogsmsesnuuuiunewitieuilamieneufinmes n1sany
faognalassnuniunaluladansaune nisavuadeyni Anwd
2M9UHY ALY a5URa waziwouns Tunisiaunlasenuid
Msysanmsmivivdusaienlesiuiingds Ussgndldnimg
fuAnemsAnaion1siansiieudineimans

Logical reasoning in problem solving, pseudo-code and
work chart writing, basic designing and program writing with
variations, conditions and loop statements to solve scientific or
mathematic problems. To Study the principle of computing
thinking, decomposition, pattern finding, abstract thinking,
example and benefit of computing thinking in daily life. To
Apply the thinking of design problem solving process, problem
solving with computer, input and output and condition
indicating. Loop statement design. Data ordering and retrieving.
Example design of problem solving with computer. To study
information technology projects, problem indicating, study,
plan, perform, summarize and publish the project that
integrate with other subjects and correlate with daily life. To

apply the knowledge in science teaching management
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