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Scientific Intelligence
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Thai for Contemporary Communication
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English with Easy Pronunciation
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Trending Thai Language for Teenager
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Chinese for Tourists
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English for Proficiency Tests

2.2) nguIvINING UIANTIN wazusznauns
GE02201  viosdiuAdvia 3(2-2-5)

Digital Locality

GE02202  lewdwainefne 3(2-2-5)
Social Media
GE02203 1lo: AINAADUNUR 3(2-2-5)

Al: Digital Contents

GE02204  eauFleanlu 3(2-2-5)
New Generation in Office

GE02205  lnwad1539114g3na 3(2-2-5)
Business Poll

GE02206  gUsznaunsiulv 3(2-2-5)
Young Entrepreneur

GE02207  niUayeyimnsae 3(2-2-5)
Smart Wisdom

GE02208  Wupilgy 3(2-2-5)
Happy Money

GE02209  ®gAllay 3(2-2-5)

Happy Life

2.3) nguivmaiiiesAuiuazainassayyy

GE02301  Aviulan 3(2-2-5)
World Update

GE02302  $iudemulng 3(2-2-5)
Thai Social Literacy

GE02303 wnsenauiulandagiu 3(2-2-5)
Buddhism and Contemporary World

GE02304  vinwznguaneludemugaly 3(2-2-5)
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1.5 A1B5UN85187UN

1.5.1 viunadvnanenaly 24 BU28AA
1) NUINIYIUIAU 15 AULAA
GE01001 amanwal UDRU 3(2-2-5)

UDRU Identity

m'lmfluﬁu?{uqm aandunaiieadud ndnufvgyasugiaweiiies ndnns
"3Lﬂiwzﬁﬁgu%uuuﬁugﬁu’m’;ﬂié{’aﬂm néniugudAglunisian nsidusalunsudladym
vosdann ffanoran fnuavniagilaludiies an1lu uazyuvuviosiu senuUULALTARINTTNYS 0
Tasams wiethlugnswasuudastnegldvdnusvanveaasugianetiios

Udon Thani's ways of life; active citizenship; sufficiency economy philosophy;
principles of community analysis based on social engineering; basic essential skills for
collaboration; participation in the resolving social problems; volunteer spirit; affection and
pride of oneself, institute, and community; design activities or projects leading to the change
regarding sufficiency economy philosophy.

4

GE01002 VinweRdvianasdysyruszheg 3(2-2-5)

Digital Skills & Artificial Intelligence

Vinwrnuguiumalulagidvia arsauna welulagdyayiusehvg wavnsivii

'
v A

yiude UFTAnslilUsunsuszuvufiRnisidosiu Wsunsuddnau wazmssviviudeldogned
Fnsugadlduuiiugunadunadiesiaa

Concepts of Digital technology; information; Artificial Intelligence and media
literacy; basic operating system; office suite application; Critical media literacy based on

digital citizenship

GE01003 2A1AANIINIANEAS 3(2-2-5)

Scientific Intelligence

ﬂizmumiﬁﬂwmﬁmmﬁ’]am%uazﬂaimmam‘ﬁugm SITUYIAVRINGANANS
AR AN1aIneteans nsesouaunienludfagtunareuian WnyensEUIUNIITNNS
WmaEnslunsinuLardInUsyiiu

Basic scientific and mathematic process skills; nature of science; positive

attitudes towards sciences; scientific process skills for work and daily life.
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GEO1004 nwfﬂmmﬁan'w?iaaﬁi"maﬂa 3(2-2-5)

Thai for Contemporary Communication

arwidasiuisniunsdoans nisiuans madsans inwensldnteilne il ya
81 Wou nsddsanlunssuiunisdeans msldnwlnelunisdearsuudesesulatuas
aounsalnsieansang 9 ag U lanaziALNZ

Basic knowledge of communication; receiving and sending messages; Thai
skills in listening, speaking, reading and writing; participation in the communication process;
use of Thai communication through online media and communicative situations

comprehensively and appropriately.

GE01005 Me189nguluTInUszINIY 3(2-2-5)

Everyday Life English

Mdniuazysslonnundnguildaidaeidivesnie msveniiams nsusTens
SnwairAees an1ufl uazyana Msto-vedudn msaunmuimsinsdm mawaniensuninugdn
nsgeusuauuansslunsieasiiuianstsy msldnusinguitenisdomsludinusezdiu
sgnasiulanas dusssuna

Native-spoken English vocabularies and sentences, giving directions; describing
things, places, and people; buying and selling products; making a phone call; feeling
expression; acknowledgement of cultural differences in cross-cultural communication; use of

English in everyday situations confidently and naturally.

2) vundrLaen auulitdesndn 9 BUlEnA

A a a Ia Y o A
Woniseusedvlunguivileile dadl

2.1) NFUIVINYUNBNTTOHT

GE02101 AMEBINYENBRBUIUAATIOINDS 3(2-2-5)
English for Content Creators
N1390NELINYITINGY UNAUNUT AIEN d1uau Nsusisdselen Ussandldniw
fanqw uazaisassrdessulatnmssnguluguuuusingg leegsiule
English pronunciation, conversations, vocabularies, and idioms; sentence

composition in English; creation of various forms of online media in English confidently.
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GE02102 AMYIDINQEAUNITDDNIEYILUUIY 3(2-2-5)
English with Easy Pronunciation
nwzn1seanidesniwsanguluszauan seaulsslen wasssaugontn N3
PONLUUKALINNAINTIUNTOWBDNFSLUTULUUADUNNTaIA9 sreanuivlasasdusssuni
English pronunciation skills in word sentence and paragraph levels; design and

administration of a variety of situational read-aloud activities confidently and naturally.

GE02103 wiuAme Beuntwinewuuisgu 3(2-2-5)
Trending Thai Language for Teenager
sssuvIRvesn v lnegluus unniesdsannas Tausssu ANV Lasa nwag ey

aulnsadefenanmas 334 azasiiddaduiiaula nsesnuuuiardnfanssuanaiwineads

fou lmnzauauniamey
Nature of the Thai language in social and cultural contexts; vocabularies and

characteristics of modern Thai from popular songs, series, and dramas; creation and

administration of activities from modern Thai appropriately.

GE02104 AMWIRUSIMSULNYVID N7 3(2-2-5)
Chinese for Tourists
o U & d' LY d‘ -d' d’}l £y ]
ANFNY AL U lgALN 8N UDINISHALLAT BIA Y NS BUDY N1TIANIITIEAN €
AISLAUNIG ANULANANGIUNTTH a5 UL AIUSTIUING -FU N15IBKUNTVIBUNE nsaunuTu
AMy1IUUInule
Vocabularies and sentences about food and beverage; shopping; personal
affair management; traveling; recognition of differences regarding Thai-Chinese cross-culture

communication; planning traveling; basic Chinese communication.

GE02105 AWIBINOWINBNTVARBUNINTIY 3(2-2-5)
English for Proficiency Tests
VINBENSIBUUNAZOUATHSINaBENUNITIe Fulieinsal wagauniseIu N3
UFuinsviuuunageunwsingueunisile  aulieinsal wazaumssiu Ieeldnszuiuns
wsthurudn  uaznslyinaavviounduiiieinnndieuliiinusnwssnquaiunsey CEFR Tu

seevu B1 Yuld
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Skills for taking an English test in listening, gsrammar, and reading; practicing for
an English test in listening, grammar, and reading through the Think-Pair-Share technique,

including feedback, to elevate students’ English skills to achieve the CEFR B1 level and above
2.2) ngA3VININA WIANTIN wasusznaums

GE02201 HosdunIna 3(2-2-5)
Digital Locality

Ya v LY IS % a v e’d‘ a o LY

A1SLSPUIIDYUTU TRUSTTUAITA LBI99RIUY NNULASNATIAFBRNINA INBENTS

Y 9

[ aa 1 Y] 1

THedeadlondaiionismsdinegwasnde aszutindaniud) ”zymﬂ%m%aﬁaﬁ%wammiﬁ
drusuluiesdustafiauiuinveusediay n1sadieassndondnaluniswituniuaswaud
Vioshuegadeusuiinvou

Learning the community way, digital cultures, smart cities, creative skills for
digital media, skills to use digital tools for safe living, aware of digital tools importance for

local participation with social responsibility, creating digital media for problem-solving, and

local development with responsibility.

GE02202 T dadinafnul 3(2-2-5)

Social Media

Toeaiiie iuled Vukeundiadu luuisweundndu nsiuiniudowasdeny

¢ a & v P s v a Y& a o

poulail 3f\]’limiyﬂms[,umil,aaﬂhaaai’maiiﬂaammmEJusJﬁ,JLLazﬂizqﬂﬂGﬁnULLawwaLmjum\i
N13ANYINIBNINEINT

Social media, websites, web applications, mobile applications, media and
social media literacy, able to use media with judgment; create trendy media and implement

educational or business web applications.

GE02203 1019 : AINAADUNUA 3(2-2-5)
Al : Digital Contents

WFIawsgatyUseaug (A) Wensfinwikaznisiauiadn lnensussendly

]

Al weUnAATULUABNIIMBSLAL ANV oWmuineelunIsAnLAInIN AsAnAedAle A1s

sonwuulald nmsadaduled n1sade QR-code Msad1e e-book wazmseniindiansuasuulas

a [

walulag ielidaun nddanalulangatdyguseivg (A) sudenisadeassauinnssugaodeny

<3
[

poulau wazthanug Al luussendldiiiouselovisedny
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Al-Era Lifestyle for education and career Development By utilizing Al
applications on computers and smartphones to develop skills in image editing, video editing,
logo design, website creation, QR code generation, and e-book creation, while fostering
awareness of technological changes to enhance quality of life in the artificial intelligence era.
This includes creating innovations for social media platforms and applying Al knowledge for

the benefit of society.

GE02204 aaunlaanTusi 3(2-2-5)

New Generation in Office

MENNIFMU NTEUIUNITIIL Unumml a9 Tuoenfle NISLEATUUAGNAN
nsufusilufviey msdeanndaninfuiiensinay snsewluiivihau MHesesdleludninguy
warUszgnaldlusunsudisagulunsvhnunasinausnuegeasnesse

Principle of operation, working process, roles in the office, personality
enhancement, work adaptation, positive communication with colleagues, work etiquette.

Apply office tools and work applications for creative presentation.

GE02205 Twad1359an1953n 3(2-2-5)
Business Poll
M3usMsdnnIsfeyaiBeszuu madavillnadisiamegsna nsnaunuduszuy

') ia 1 1y a

AuaRAson1sHALIAMA NTInvesauluYNry TasieiazuAUynite o NhUURNUR R

D

gsnavesUszneunsludmingassiilognmsaUssinunazimanzay

Systematic data management, conducting business polls, systematic
planning,positive attitude toward improving quality life for people in the community,
analyzing and solving problems relevant and appropriate to design business development

plans for entrepreneurs in Udon Thani province.

GE02206 Fusznaunsulmi 3(2-2-5)

Young Entrepreneur

[
a =] [

nanNNIINITIATIZsIAAT U NSwgAun1alyan N5AATEONILUY NaNNT

]

a IS a

WeULHUEINAIY Lean Canvas Minn13natn 33us33ukazngurunglunisusenaugsia dvimund
Fauanlunisiudusenaunisluswian diauswmifandndadiivinasisassaangidayyiyus

o 3

erlugnmsidugussnaunisyuwy
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Basic fundamentals of business analysis, intellectual property, design thinking,
principles of writing a business plan with Lean Canvas, marketing principles, ethics and
business law, positive attitude to be a future entrepreneur who creates new product, ideas
from the wisdom of the surrounding communities, leading to sustainable community

entrepreneurship.

GE02207 iidyeymnsae 3(2-2-5)
Smart Wisdom
qﬁﬂ@mﬁmﬁlu mﬁmawﬁq“ﬁ@aunﬁmﬁu nsdanIsnseatnadelul n15asas
ARUUARTITA N1sidenld a¥e uaztauedendvia hunmAuaznngilaluriesfiuvesnules

LY d'

nsnanlaglddefdviaiieliiuyaniag

a LY b4 [

ﬁﬁ]ii&J’]UiiﬂﬂUﬂ’]’iLNﬂLLWf%@%ﬁUU?ﬁI@@%Wﬁ ATWADULNUSR
ahasgldnadiyaviesiuifoglugmey

Local wisdom, local wisdom analysis (SWOT), modern marketing management,
create digital content, creating and presenting digital media, respect for one's own
community, as well as morals in the dissemination of information via digital media utilizing
digital media, create marketing content to add value and generate revenue from community

knowledge.

GE02208 SIEHEL 3(2-2-5)

Happy Money

N15319uNuN5l998 n1seen Msamuilewu msiwiviunsnduesuladuay

a 6 dy ¥ o1 aa o ¥

nalnenisasnu nsasieinenide seursulunisldaneuasiiitslunisesy wasUssandldnis
UTMTIANITRUANEDIUNTAIAE) DYIALNZEL

Planning for spending; saving and initial investment, online gambling literacy
and investment scams, analysis of interest in various ways, careful in spending and discipline

in saving, applying money management in various situations appropriately.
GE02209 agjfale 3(2-2-5)

Insquanavduasuguanlaeldngidyailve siadnsou ermisayulng
seansivguam waadadiayulng nswisdesiuiousaimeinsionaintuluiinUssdniu
= aaa = Y A v P ' a [ P I
Tanaanalunisusenevendnlaeldnddayaiviesiu uazauisaresennidyqviesduly
Wi SnuaauLuula
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Thai wisdom-based strategies for health care and promotion, home element,
astrology, herbal foods, and health items first-time massage to relieve potential daily
problems, positive outlook when pursuing a career that involves employing local knowledge,

and can expand local knowledge as a prototype product.

2.3) nguivmaiiesAuiuazainaassynyy
GE02301 Aviulan 3(2-2-5)
World Update
Usingnisainiedsaslan nsdsuulaseslanadslnadluifmedanu iasugha
wazn13iloIn1sunATes ﬁﬁﬁuﬂaﬁaﬁa{]mmLLazmiLUE'EJuLLUaaL%ﬂmﬂm\‘ifﬁﬂm ARRINANIUNTAL
wazUsuiutlym UnngmsainsdsmlaniaensiinAsiinseviogsiiasuganiiefaviulan
World social phenomenon, charging of modern world in social, economic and
political dimensions and a positive attitude towards problems and positive social change by

practicing critical thinking on world social phenomena in order to follow up on situations and

problems to keep up with the world.

GE02302 Sudenulng 3(2-2-5)

Thai Social Literacy

AWINEINTT WTRUSTIN AUNTITMedIAL wneaftuaulusssy invenns
ANTINIWAS ddrfinansnsae n1sviukuunssuIunsngy ddusinlunsaseassadeny
annsaudusliviiunsiasuidasesdany lanswansuysey

Multicultural, interdisciplinary, social memory myths and equity, public
awareness of critical thinking abilities, collaborating in a group, supporting the advancement

of society and adherence to human rights.

GE02303 wnseaunulandaguu 3(2-2-5)
Buddhism and Contemporary World
nanMsEAyrImmsmawIwazan gty Tinsendymdnuiarunuim

yeswnsAmaUIiedamIEngg uansuumansUsegndldudnnisvesmmsmauitowdlutliym

agn i laanmdruvisessuuAuArasusuniandagiuy
The main principles of Buddhism, current social situation, analyzing of social

problems and the role of Buddhism in various problems. Seek a solution to apply Buddhist
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core value to solve problems in a way that understands social conditions or value systems

in the current world context.

GE02304 vinwzngusngludenngalvsl 3(2-2-5)

Legal Skills in Modern Society

wEnnguneuisuarndiedidesiu nguunefiieitestunisnsyemuiislulan
ATVA NIPUIUNTERTITUNIUNIAENI9eIYT FnSuyweruuwaznisunasedlussusulsyuiulng
ATENUNEINSITANSLAT ANV IAULDY LLasziwﬁw%La%mmaa@Su AnUUanIsieudyan
Jowty Weufitonssy Wauuzihidulunsiifiunssuiunmsgisssumsunasnaeng 5o
aulvignevamungvang

Fundamental rules of civil and business law, digital crime laws, civil and
criminal justice, human rights, and democratic principles, conscious of exercising their own

rights and freedoms, respectful of those of others, practice making a preliminary contract,

drafting a will, giving advice to others regarding civil and criminal justice processes, and acting

lawfully.

GE02305 INUSITUNIZUAT B 3(2-2-5)

Soft Power and Pop Cultures

WIAR el NsdAnYIverTausIsUTINaEuATTaNAN1ILIeT IATITRLAZATS
w3 paflolunsimuidninanisauAnvesnuearauludiay flanadiddenisiuasunla
gausuANNtaInUaINIeAlouLa TMLs TTNT0IAUTUFIAN WAIUIBNSNaNNAINANUDIAULDY
wazavludanssiunsysanmsseninanesluviosiule

Concepts, theories, case studies of contemporary culture and soft power.
Analyze and create tools to develop the influence of thoughts on one's own and people in
society; have a positive attitude towards change and accept the diversity of values and

cultures of people in society, developing self and social power influences through integrating

local soft power.
2.4) nguAvINTFeUiUaTAMAIWAIN

GE02401 29NLUUAINSN 3(2-2-5)
Love Design
JURUULAEUTEANTBIANTN AIVaINVatenane F3daatulsananaduiug

Lazn1559nsIAlufisUszasd n1sdanisanuduiusseninegsnuaznisegidulan Sulledunis
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ﬂﬂﬂﬂuLLazﬂﬂiﬂﬁuLLﬂﬁqmﬁqLWﬂ aszndnuazsannd ludyninieanusuianvou nikuInIawle
TorAnaInsEninan1sliding uwareunuiuledumnulanla

Types of love, gender differences, methods to prevent sexually transmitted
diseases and adverse pregnancies relationship management and single, harassment and
sexual harassment awareness and responsibility for solving problems, find out the solutions

for mistakes during the matrimony, and well-plan to deal with singleness.

GE02402 GHRHTEE) 3(2-2-5)
Smart Thinking
NTEUIUNIAATILATIZY AALTIA T IULAZANTIES19ETSA aszutinluleyni
a &£ & i v a A &
Anduiaviiuauavasnsuiledym Yssendldnssuiunisaniownlalaymiluaniunisaisiieg
Analytical thinking process, critical thinking and creative thinking. Recognize
the problems that arise and appreciate the solutions, apply thinking processes to solve

problems in various situations.

GE02403 n15USUA0E1985198 55 3(2-2-5)
Creative Adaptation
MsUfuAsungAngsy Myt Ussiiumnuannsauazusagila msdaady
nAnssuluiliiAnaunns afnassdanuesdulvdauidudunou ionsemindenmen
nsUsuAsungAngsy waranusouiudsungAnsaluaniunisalingg Ifeesadieassd
Behavioral change, analysis, ability assessment and motivation, encouraging
new behaviors to be permanent. Create new habits step by step to realize the value of

behavior modification and change some behavior in various situations creatively.

GE02404 Aavzn1snauIdIn 3(2-2-5)

Art of Life Development

ndnUsunuazmaul nansssuionsuAdyminagiaundia Wiugueives
mMsfauImuedLarMANR YTRRanssvhanuAienswamnuLes arunsauidamilu
an1un1salangg laegneiiiansugin

Philosophy and religion, problem solving and development of Buddhism, self-

esteem, self-development and good deeds. Critical thinking, self-developed good behavior

can solve problems.

- 45 -



GE02405 gnsa3nage 3(2-2-5)

Recipe for Happiness

aa

nsdlanuies Anuuans1esenIyana ARuguluguluunneg Sanadnase
puDMazBY aunsaAntienesianiunsaiiiatuludieunndd sufiefunnufaviuaroonuuy
RRFGRIATATIIINGRERIRR

Self-understanding individual differences, forms of happiness to have a
positive attitude towards oneself and others, able to analyze situations that occur in all

dimensions of society cope with disappointment and design your own happiness.

GE02406 Aavznisanineuns 3(2-2-5)

Aesthetic in the Movie

Y v a a L3 a N LY (3 a2 6] v =2 !

ANFAIUARUE TATIERLUIAANG B aznanasalTenauAal nIsRUnNIAMIAT
Alasuanngunsesiruiiusnglunimeuns a1enenuszaun1salaInnIssuTLAINEURSNdINans
915uAIANTEAN NeANTTUANY IS PULRETInU eI Y

Artistic  knowledge, conceptual analysis, theory and artistic elements,
realizeofe value of the aesthetic concepts emerging from films, moving from film experience

to emotion, society and daily life.

GE02407 MMNSLANGY 3(2-2-5)

Blissful Cuisine

o Walegunm 915ty 81157930 91maTeadsA 91m1Tia e msAdL
@mmm’mimmmiﬁmé{u anMsARLEaNINgAY N1sUsENauems nsulssu aseninianmnw
91suazlnvuINg BN UUTENULAENERN DN T NLALA DAY MLALAS 19ATIAB 15N
Fngavluviosdiu

Healthy food, fusion food, homeopathic food, vegetarian food, vegan food,
clean food, nutrition introduction, principles to choose raw materials, cooking, processing,
realize of food importance and nutrition, choose to eat and produce the right food for health,

create of food from local raw materials.

GE02408 §95UVIALNDUUNUINITHASNITNBILNY 3(2-2-5)
Natural for Recreation and Tourism
FUNUINTT NINYINTUUNUINIT UA IV DT GINIUFTTUTIR LN DU UNUINIT

NseUsNYNINEININMVIRRLT JULUUAINTTUTUNUINSINEAUAIN aussan ndmSuunnauas
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nal AanssuumuINISNISYoniIn UL WonieI55TUYR Lﬁmmm‘mﬂLmuLLazLﬁu@mﬁﬂu
uwdsvioumusTINed dengunuutazdnfanssudunuinsiioauaimuazanssanind1niy
yArauaznauliegIaminzay

Introduction to recreational resources, recreational resources, natural
recreation resources, conservation forms of recreational activities for health performance for
individuals and groups, recreational activities and tourism based on natural attractions. The
love and appreciation of natural wonders. On a daily basis, be able to select the appropriate
format and organize recreational activities for health and fitness for individuals and groups.
GE02409 VI 3(2-2-5)

Green Living

§55U1A T UN15A1593T0 TN nenssssuvfuasd winden an1un1sol
mMswdsuudas anmnfienialan msuilaafiduiinsfudauinden Uszonduumsnsuilaad
Hufinsfudannden wazmssmindanisdnnisverluadausounldludinusesiuls

Nature and life, nature and environmental issues, global climate change,
environmentally friendly consumption. The results of this study can be applied to the

realization of environmentally friendly consumption and waste management in daily life.

GE02410 Ugnadiuselevil 3(2-2-5)

Salutary Cultivation

nwasUaonde Anudidyuazusslovivosiudndequninuazdsuindey nns
SuunviauasUsunnuesiindn Jademdanndeniinasensasyiulnvesiiodn @oniuiiuas
suuuumsUgnitsiinldimnzay WuguAtnunsUasnds uazlidstlevinnnandedfiviniiugniile
afeanusiuaamsenslussduasiSeu

Safe agriculture, importance and benefits of vegetables to health and
environment, classification of vegetables, environmental factors affecting vegetable growth,
choose the area and the planting pattern appropriately. Valuable of safe agriculture and take

advantage of the crops grown to create food security at the household level.
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1.3.2 BNUINIVUANL 91 #uU28AR

1) AYanUIAU 79 AUWAR

P102101 adinAanidmsuiandiniasiio 3(2-2-5)
Mathematics for Instrumentation Physics
nnwed Hlsdfuiiugiu maufaunsnuy Adaazenudedos eyiusiagnns
Uszgnd UTius inadauazmisuszgndldluiidnduazimaluladiniosilo nmsvianudilasioy
WuUSaamRAdiamans nslnsgirnueainndeu wazn1sliiialesdleduammiadamans
Vector; fundamental functions; solving polynomial equations; limits and
continuity; derivatives and applications; integrals; techniques and applications in physics and
instrument technology, understanding through mathematical modeling, error analysis; and

the use of mathematical computational tools.

PI02102  namaRsARIEANRugL 3(2-2-5)

Elementary Classical Mechanics

Mé’ﬂmsﬁugmmmﬂamam‘ﬂmaﬁﬂ U%mmﬁugm NALAZVNUIEY FAUAIERNTUDY
BUNIA NAFAANTVBIDYNIA NUKAZNEIU LAY sruvaynauazingudenss audfilena ns
\Ad eufiwuuasueiinedadte maudtyniudeiiased uaznsuszyndldiuszuuiad osile
Fngrmansidostu niadeulestuniseuvesgunsaifauazamuauluanuineimansuas
AAINNTIU WemamninuensAndssuusazanudilalunalnnsoureaaissdionss

Fundamental principles of classical mechanics; basic quantities; dimensions
and units; kinematics of particles; dynamics of particles; work and energy; momentum;
systems of particles and rigid bodies; mechanical properties; simple harmonic motion;
analytical problem solving; and applications to basic scientific instrument systems;
connections to the operation of measuring and control devices in science and industry, in
order to develop systematic thinking skills and an understanding of the mechanisms of real

instruments.

PI102103 wildmsundndinsaciie 3(2-2-5)
Chemistry for Instrumentation Physics
nannsugIuvanaimily lassassesnon a1519579 Nuseiall Usunaansdunus
a aaa a U v o ddy P v
anugvesdans aunaall Uiseneendindu-3andu nsn-wa asazaie Infedivuguiiieates

v a & ¢ o 4 A a ¢ A A o aa ¢
ﬂU@LaﬂIV]iﬂLLastﬂaamijﬂﬁﬂ ﬂq§ﬂ§3Qﬂ@ﬂmu53UULﬂi@fl@i@'ﬂl,ﬂi']gﬁLLagLﬁiﬁNma'}ﬂV}’NWﬁﬂa n19
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WS HUAITUINTFIU NITAIVANANIIBUINADUYDINITNAGDY ANYABASBUarNITId AT oedaly

WesluRnisiall n1sdnnisansiaiiogalaonsiy N13II8UNITNAGBHAYNTIATILINA

Fundamental principles of general chemistry, atomic structure, the periodic
table, chemical bonding, stoichiometry, states of matter, chemical equilibrium, oxidation—
reduction reactions, acids and bases, solutions; basic electrochemistry related to electrodes
and measurement cells; applications in analytical instrument systems and physical measuring
devices, preparation of standard substances, control of experimental environmental
conditions; safety and the use of instruments in the chemistry laboratory; safe handling of

chemicals; experimental reporting, and result analysis.

PI02104 I uazusiminiugiu 3(2-2-5)

Elementary Electricity and Magnetism

Tnihatin arugliihuazladidnnsn wasliiinszuanss wimanadn Taguainan
nsmilenthulmdnlaih nszuaady eduusindniiidesiu uasmsussandldfuszuuiniesile
Fnenmansid ey ﬂ’liLG?J‘IE]lIIENﬁUﬂ’]in’N’mﬂJaﬂQUﬂiﬂj’TﬂLLagﬂivﬂuiuﬂﬂuﬁﬂﬁﬂﬂ’]ﬂmﬂmz
gnamnssy Wievianvinuzuazaudilalunalnnshaureseiodionss

Electrostatics;  capacitance and  dielectrics;  direct-current  circuits;
magnetostatics; magnetic materials; electromagnetic induction; alternating current;
introduction to electromagnetic wave; and applications to basic scientific instrument systems;
connections to the operation of measuring and control devices in science and industry, in

order to develop skills and an understanding of the mechanisms of real instruments.

Pl02105 Fnerdmduiandindosdie 3(2-2-5)
Biology for Instrumentation Physics

[

lassasauasntfivessas Faluana NUgNIsy FATNUFIU NTTUIUNITILNUD
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asratadaanadinin nskwueesiinin wiewdlefiasiziniedaing malesziiiegng
Fanm auvasafonaznsliiaesiloluiesfURn1s37inen dafmunamiuaninsnvesindny
Tunsusggnimdnnisdvinenitevihanudlanalnnisin msudsuadeya wazanuduiussening
ssuuTanmiuiedeadiefildngatn selumudse Sneremansnisunmd Taall daandey uaz

walulaginndssend

- 49 -



Structure and function of cells; biomolecules; genetics; basic biochemistry;
metabolic processes; introductory physiology of living organisms; concepts in microbiology
and biophysics related to the operation of scientific instruments; integration of biological
principles with physics and instrument technology; measurement of biological signals; use of
biosensors; biological analytical instruments; analysis of biological samples; safety and use
of instruments in the biology laboratory; aiming to develop students’ ability to apply
biological principles to understand measurement mechanisms, data interpretation; and the
relationship between biological systems and the instruments used for detection, in research,

medical science, biochemistry, environmental science, and applied biotechnology.

PI02106 IgnAanstayauazain 3(2-2-5)

Data Science

aufidesduistuineinsdeya nssurumsvesineinisteya nstuaue
Yeyansadfsensin msndunsestoya nMwsInvesnsiiassgUnUUNeaiA Msgusneg ey
amnudauy msanaoe Hdvesdoya nsuUwmany ndnnsvesniae Ma3ouivoues os
e Tassnuuasudnmsiieaue

Introduction to data science; data science process; statistical graphs; data
wrangling; overview of statistical models; sampling and bias; regression; dimensionality;

classification and clustering; Markov Chain Monte Carlo method; practical machine learning;

presentation and data science project.

PI02107 nsldlusunsumauiamasuazdyrusehvgdmividndiniodia  3(2-2-5)
Computational and Al Tools for Instrumentation Physics
nslglusunsuneuinaswasinalulad Ugyaiuseivgluauauidnd nisld

WA WITAINTUNITINN09 N15TLATILYT0L A LagN1TUTEUIANANANITNAGBINIA ENE

= X v Yy A A a ¢ v a ¢ ¢ |
nsPeulusunsuiedu nisldinsesioliassitoyalnvou vTosonAlIslanIEnIe iy uuaLay
a a a v a o a | a o

LUNWBLNANT viSeuaudd kasnsuseendld Al nM9iseuiveunsed waglasegussannifien niey

n1sRnUuRnisldinsediefdviatienddgyminiaidnd uwagmuinuudnass n1sldmalulad

adelugd waznsvhunuiussuudnludnlunuidowazgnainssy
Using of computer software and artificial intelligence technologies in physics,
use of simulation tools, data analysis, and processing of experimental results;

basic programmming skills; use of data analysis tools, Python, or specialized software such as

MATLAB, Mathematica, or LabVIEW, and introduces Al applications, machine learning and
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neural networks; includes practical training in digital tools for solving physics problems and
developing computational models; emphasizes the use of modern technologies and

integration with automated systems in research and industrial applications.

PI02108 LATHGANAASIAINTTY 3(2-2-5)

Engineering Economy

MﬁﬂﬂﬁiﬁugwuquLﬁ'ﬁiﬂgmamﬂumu?mmﬁm N15ILATIERAUNURAENARNDULNY
N15USeUiguNIGdentun1Tamnu MIAILINYAAITUAINIAT N1STAITUIRUNUINRITINVDS
1AT9n13 Mses1eiaduny n1sdndulaniademnssulagldinusiniuasygaians 53189013
Uszidiupnudsuazeiliivivenlunsdadulanianisdu wieuAanssunaufod

Fundamental economic principles in engineering; cost and benefit analysis;
investment alternatives comparison; time value of money calculation; life cycle cost
consideration; break-even analysis; engineering decision-making using economic criteria; risk

and uncertainty assessment in financial decisions; including practical activities.

PI02201  gauuwarEATNugIY 3(2-2-5)

Elementary Thermodynamics

ol aunannueulaznyieiquivesgumnamany mesueiimesuazaina
gaunnil Nsvenefmauiou Ysinaanudeu nalnnsaieleuainuieu naufaatvesinvenu
A ﬂg%’aﬁwﬁwENqz:mzi‘wamam%LLazﬂizmumwwqmwwamam% Lﬂ%'awuﬁmm%jaul,LazﬂmTaﬁ
aosvedguvnamans teulns ntefiauvesgauvmanmans uazmsuszgndlifussuuieiesde
Fnereansidosdu ﬂ’]iL‘?J‘IEJ?,JI‘ENﬁUﬂ’]inN?UﬂJ@x‘iQﬂﬂiﬂjﬁ'ﬂLL@%ﬂ?UﬂMIUG’W%WE’J’]ﬂ’]ﬁm%LLaS
gnavnssy Wievianvinuzuazaudilalunalnnshaureseiodionss

Temperature, thermal equilibrium and the zeroth law of thermodynamics;
thermometers and temperature scales; thermal expansion; quantity of heat; mechanisms of
heat transfer; kinetic theory of ideal gas; the first law of thermodynamics and thermodynamic
process; heat engines and the second law of thermodynamics; entropy; the third law of
thermodynamics; and applications to basic scientific instrument systems; connections to the
operation of measuring and control devices in science and industry, in order to develop skills

and an understanding of the mechanisms of real instruments.
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PI02202 \n3asflanaznisia 1 3(2-2-5)

Measurement and Instrumentation 1

nannsfiuguvesnsta wiesdlofnfiugiudnauasdelnii indesdiotavun
wipsiiotalvh wdosfletngamnd iesdiotanudu wdesiieTaautu uazadosiioTanislua
msldnuuazmsthssinwiedesiieiafiisites nfouufoans saensunmaideslosiunisviney
vesgunsalinuazmuaulunuineimaniuazgaaivnisy iewainveuazanudilalunaln
nsvhanuveaIedions

Fundamentals of measurement; basic mechanics and electrical measuring
instruments, magnitude instruments, electrical measuring instrument, temperature
instrument, pressure instrument, humidity instrument, flow instrument; usage and
maintenance of measurement instruments, with practical activities; including connections to
the operation of measuring and control devices in science and industry, in order to develop

skills and an understanding of the mechanisms of real instruments.

P102203 WINTINLUAZAUINTFIUANUUADANY 3(2-2-5)

Metrology and Safety Standard

wé’ﬂmiﬁugmmii’ﬂ wiedn Arpnuianaelunisin msaeulisuiaiesiiodn
WINTFIUNITIA 1SO 9000 1SO 14000 seuuAMNMLazAINUaRAN Bl URNINAdRULAL AU
Wigu ISO/IEC 17025 addlunisinuaznsiadeu ngrmansuagnszadygfieitunisdenisin
NsANBINULALAINTINAAULUR

fundamental principles of measurement, units of measurement, types of
measurement errors; calibration; measurement standards, quality management ISO 9000,
environmental management SO 14000, laboratory competence ISO/IEC 17025;
Measurement Statistics; laws and regulations governing metrology; with site visits and

practical activities.

P102204 mslﬁauLLUU"“smnsiaJLLazﬂﬁﬁaﬂﬁs%”uﬁugﬁuiumuqmaﬂwﬂiiu 3(2-2-5)
Engineering Drawing and Industrial Fundamental Work Shop
nsleusuui ey madansdeuiisnusuasiia N9 38 UTUNTUTVIAN

suadaUsegnd dmdn madounmats madounm 3 57 madeunmiie Mmadeunined

NSABUNINGA NITLWEUAINTI ddnindnaziluinds MU INLENdIULazAINUIZNDU

W%@NUﬁﬁaﬂws%uﬁugwuiquuqmammﬁu M3¥A 91T MEA N1NE Msdenenda nsden

wid uazaudeiulEuman nquasaulasasilunisufiRnudedu wieuianssuufiRnig
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Basic drawing; techniques of drawing letters and numbers; drawing of applied
geometric shape, ratio, perspective drawing, 3D drawing, auxiliary view drawing, pattern
development drawing, section drawing, sketch drawing, screw and nut, details drawing and
assembly drawing; including industrial fundamental work shop, measuring, drilling, cutting,
turning, arc welding, gas welding and sheet metal work; rules and basic operation safety;

including practical activities

P102205 Wiauraniuasilandgalusinugnu 3(2-2-5)

Elementary Optics and Modern Physics

AAU uawagirumans msusfadueaing Unngmsalinladidnyin uuudiaes
TN ?\IaﬂﬁﬁaLﬂﬁEJ%LLazaumﬂyjagmLﬁlmﬁu miL%anIENﬁ'umw‘m’mﬁuaﬂqﬂmaﬁmLLazm‘Uﬂm
Tunuineimansuazgaamnssy Weausinuzuazanudlalunalamahauveaniosdeass
nioufanssuuuanis

Waves; lisht and optics; blackbody radiation; photoelectric effect; atomic
models; introduction to nuclear physics and elementary particles; connections to the
operation of measuring and control devices in science and industry, in order to develop skills

and an understanding of the mechanisms of real instruments; with practical activities;

PI02206 \n3nsilonaznisia 2 3(2-2-5)

Measurement and Instrumentation 2

nMsinuaresdusznevrenaiasioln Wuwes Sansileda lulasinl uazloudai
uas szuumuamslui® arwdidosiuRetunindeusouazaunieiesie nadouleatunis
vhauesgunsaliauazmuaulusnuineimansuazanamnssy  Weanvinuzuazanadlaly
nalnnsvihaureaiesiients ndouanssunAUfoR

Measurements and elements of instrumentation system, sensor, ultrasonic,
microwave and fiber optic; automation systems; introduction to instrumentation interfacing
and control; including connections to the operation of measuring and control devices in
science and industry, in order to develop skills and an understanding of the mechanisms of

real instruments; including practical activities;.
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P102207 diannsatinddusuinsasdia 3(2-2-5)
Electronic for Instrument
nann1skazauvRvesansnemitnlalen nsudawmes (BJT, FET) InSawas n1s

FATILNRALRDNWUUIIRTVYIUA YN I995NTDI JATAIVANLTIAY N15LFuAToedainnig

diannsetind nsuszyndldaugunsaldidnnsetindlussuunuinemanswazanainnssuy wioy

Principles and characteristics of semiconductor materials, diodes, transistors
(BJT, FET), and thyristors; analysis and design of signal amplifier circuits, filter circuits, and
voltage regulation circuits; usage of electronic measuring instruments; application of

electronic devices in scientific and industrial systems; includes practical laboratory sessions.

P102208 Msdemadeinenaans 3(2-2-5)

Science Communications

sT5UTIRRazANNAR Y eINNTRea s iIneImans Anuiamimaivemans
Tutlagdu N159ATIENYNT 1TENT 1ONANT WA MEUASITTINEIMERS N1sULEUD Wagnsefiusie
\BINEIFERNS

Nature and importance of science communications; advances in current
science; analysis of scientific news, journals, documents, and movies; scientific presentations

and discussions.

PI02209 Mudangudmiuiandinsasio 3(2-2-5)

English for Instrumentation Physics

a s 4 o o a v

Wauvinwen wdaingewluvsunvesidnd laswdumdniidunadaiuildnd A

¥ a a a

W11alUNNS8IU NS EULTIIBINISNN TN UITONANE N15ILATILRLALAAINUUNAITUN

o

WUIFENT NWIUTIBU NTULELD LLazmsaﬁﬂswaﬁﬁﬁmimmﬂmiuﬁaéﬁa?\l?iﬂé WioUNINTIU
AU TR

Develop English skills in the context of physics, focusing on technical
vocabulary, reading comprehension, academic writing related to physics topics; analyze and
interpret scientific articles; report writing; presentations and discussions on physics-related

topics; including practical activities.
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P102301 insesiiodin il Taganans
Materials Science Analytical Instruments 3(2-2-5)
amadflug e Tanmaniuaznislinsgitan mavihaurenaiesiieiine
BT TIR NN 1A30silodnseilassadnenan (XRD, SEM, TEM) nsitasieviaud@niandl
(XRF, FTIR, EDS) n157LA51¢9@uUAn19A11858u (DSC, TGA) N153LAS1evauy@sgana (UTM,

Hardness Tester, DMA) AN53AS1EManuRfnian1en I (BET Surface Area, Particle Size Analyzer)

o (3

nsdentdinIeelmvangauiulsvinnianuay Ingusvasd n1sulanalazn1sfnudeyadn
\AseellellATIEd NsguainyazauUasadelunisldiniesile wSeuufunns

Fundamental knowledge of materials science and material analysis; operation
of quantitative—qualitative analytical instruments; structural analysis instruments, X-ray
Diffraction (XRD), Scanning Electron Microscope (SEM), Transmission Electron Microscope
(TEM); chemical property analysis, X-ray Fluorescence (XRF), Fourier Transform Infrared
Spectroscopy (FTIR), Energy Dispersive X-ray Spectroscopy (EDS); thermal property analysis,
Differential Scanning Calorimetry (DSC), Thermogravimetric Analysis (TGA); mechanical
property analysis, Universal Testing Machine (UTM), Hardness Tester; Dynamic Mechanical
Analyzer (DMA); physical property analysis, BET Surface Area Analyzer, Particle Size Analyzer;
selection of appropriate instruments based on material type and analytical objectives;
interpretation and evaluation of data obtained from characterization instruments;
maintenance and safety practices in the use of laboratory instruments; with practical

activities.

P102302 UL SUAZIZUUNNTIA 3(2-2-5)

Sensors and Measurement System

MANNITININUVBUIULLET LYULDTNTIITUINY WwulwesTngamgll wuiwesin
WIIAU m'iEhuLLaz’?Lm’wﬁsﬁjaﬁ%amnLsziul,ﬁda%si'mqﬂﬂiajuamwaLLuuauﬁﬁaﬂLLazﬁﬁmaa n13
Uizqﬂm‘lﬁfﬂ%umaﬂmmiwEJ’lmam'quLaxaqma’mmm Ms¥nsERuTeRmal N5RSIITUNSAAEUT
MseuRugaMall szuumsiniidanuutiugigs wieaujiRnng

Principles of sensors, object detection sensors, temperature sensors, pressure
sensors; reading and analyzing data from sensors via analog and digital display devices;
applications of sensors in scientific and industrial applications, liquid level measurement,
motion detection, temperature control, high-precision measurement systems; with practical

activities.
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P102303 walulaggnavingsy 3(2-2-5)
Industrial Technology
waluladveandssileinnaziiaszineingimaniuazanamnssy weluladnis

wAn nszvumanaslulssnugaamnssumaluladdugs nsmuauamnIw nMsmuauAwaden

Turiandugy waluwlagn1sudnlulasty Msfnwiiiun1sussens nsdifinw wagnsanwigauly

NUILNUIILNATFULATAALDNYY
Technology of measurement and analytical instruments used in scientific and

industrial applications; production technology; manufacturing processes in high-technology

industry; quality control; environmental control in clean rooms; microchip manufacturing

technology; including practical activities and field visits to research institutions.

PI02304 n1sussanalyausshvgnenland 3(2-2-5)
Artificial Intelligence (Al) Applications in Physics
fluguresynnussiviuaznisdeuivennios msld Al lunissuundeyaan

nsneaesdnd nsussinananmlazdygialusuildnd nsinassszuunamansuazAIUAL

Aae Al N1sldlasaneUsvamiiealunisvinenginssuvesssuuiland nsussandld Allunis

3Lﬂiﬂ%ﬁ“ﬁl@uﬂamﬂLﬂ%@x‘iﬁ@%%ﬂ’]ﬂ’]am% nmMsiauluea Al d15Un1TMAa0LaloulTs 33855 TULAY

Pomssridtunsly Al Tuauddeiidnd nioufanssuniru]on
Fundamentals of artificial intelligence and machine learning; application of Al

in classifying experimental physics data; image and signal processing in physics; simulation of

dynamical and quantum systems using Al; neural networks for predicting physical system
behavior; Al-based analysis of scientific instrumentation data; development of Al models for
virtual physics laboratories; ethics and precautions in using Al for physics research; including

practical activities.

P102305 ufansuLaasile 3(2-2-5)
Innovation in Instrumentation
msUszgndltanudduiianduagingimandiiioaisassduinnssuaiosdionns

Inormanduazgnamnssuiineuland g luyusu nsAadauinnssy n1seenuuUeEs

a$3a93d uazmslinssinnudululivisinueie wsvgmans uasdeay F3usssunsiteuay

nindaunslaan n19FeuFNNSURTRAT MadeunenuwaznsULaUaHAN YR 191N
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Applying physics and scientific knowledge to create innovative scientific and
industrial instruments that address community challenges; innovative thinking; creative
design and feasibility analysis in technical, economic, and social aspects; research ethics and
intellectual property; hands-on learning;, professional report writing, and effective

presentation skills.

P102306 FTUUUINITINNTITAMNN 3(2-2-5)

Quality Management System

FATUIMTNUAUAIN PDCA SEUVUIMISIANITAMAIN 1SO9001 F¥UUNITIANTT
Aawandou 15014001 sEUUNITIANITNAAI 1SO 50001 11A3gIuWesUfsRnTs ISO/IEC 17025
wnsgruAulaendelureslfufing ISO 15190 unsgiuresdJuiin1smnienisunnd 1SO 15189
FEUVNINTFTIUYAAIUNTTU LLazmmgmmmUaamﬁ'ﬂiuiiﬂﬂ’lu NITANYINIUNITUTIEY N9
Hneusy waznsAnyigau

PDCA quality management cycle; quality management 1SO9001;
environmental management system 1SO14001; energy management system SO 50001;
laboratory standards ISO/IEC 17025; laboratory safety standards ISO 15190; medical
laboratory standards ISO 15189; industrial standards and safety standards; learning through

lectures, training, and site visits.

P102307 Fuaumeildndiadasile 3(2-2-5)
Seminar in Instrumentation Physics
MsAuAi1 59U T1A9g9i duasget wasuideanunsanludszygndlivie
Wauweluladfivuaiosuiiand nsleuseny mstaue waenslifaaentainy
Researching, collecting, analyzing, and synthesizing research works that can
be applied or used to develop advanced technology in the field of physics; writing reports;

presenting; and avoiding plagiarism.

wnuund WhSeusieduaeluil

P102308 Tassnudsemsilandindosdie 3(2-2-5)
Research Project in Instrumentation Physics

eITeAunBunIBIEuAIUg @ PI02307 Suuunnaidndinsesdle

seidouiznde nsysanmsauiuaginuemsid@nduazimaluladinsosiie n1sld

waluladansaumalunisduautoya 1awnuay A1dun1s IinTed asuna Lazn1sulauasuna
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awv a ¢ & a v o o A

FUNNWENS mamsﬂmuwwmmmﬂiimLﬁﬂﬁﬁumﬂmui%’aLﬁ'asqmuﬁm5ummaamu53mma
s T3t Suinreu enswagsuleu aswionan waghauhnfiugdufeinoatiemie
Research methodology; Integration of knowledge and skill in physics and
Instrumentation technology; use of information technology to searching, planning,
conducting research, analysis, conclusion, and presentation of physical research; or research-
based innovation development for local communities according to academic ethics;
discipline, responsibility, respecting regulations, punctuality, and working with a spirit of

volunteerism.

PI02309 maw3eafinuszaunsalinnmnsildndindeiio 1(0-3-2)
Preparation for Professional Experience in Instrumentation Physics
msUszgndldmnuiuasvinuemsitdndindosiieineneaniuazgmannnssudiniy

NS BNAINBURNUITAUNTANUI TN AANEMUATTIIUTTAUMNIBING ASEAlTn1wInelay

Sanquiduiugilunsveu nissufieveu wnswngsudeu nssderian wazhaus iUy

PITNDTE
Application of knowledge and skill in Instrumentation physics to prepare for

professional training according to academic ethics; practice using Thai and English for work;

responsibility, respecting regulations, punctuality, and working with a spirit of volunteerism.

P102401 mMsfinUszaunsalivnlinmailandiniasile 3(450)
Professional Experience in Instrumentation Physics
sedvdsdunen : PI02309 nswSeafinuszaunisalivdnneildndindesile
MsUszgndldruiuasvinuemsiidndlunsilnujiRanuluaauussnounsidy
wisuveIeinielonsu viemisnuiifeites msldmalulafansaumanaznisdeans
Joyan1sviuldegagnaes wieuaeU]Uin1uassenussum1aivinis $3dy Suilaveu a1
ngseilieu msssionan wagyhausmduiduseineantiomde msidounenuuazmaiiauona
nstinUszaunsaBunInmsidnduazinaluladindedile
Application of knowledge and skill in physics for field experiences in
government institutes or private organizations or other related institutes; effectively
technology’s utility and communicate work-related information according to academic
ethics; discipline, responsibility, respecting regulations, punctuality, and working with a spirit
of volunteerism; writing reports and presenting the results of professional experience training

in physics and instrument technology.
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wnuauiafne WSeusedvsollil

Pl02310 mswsRiinaundeusviafnesiandiniasiie 1(0-3-2)
Preparation for Cooperative Education in Instrumentation Physics
WANNNT INQUIEasA nTruINns wavseilvutdedsrurasssuvaniafne wada
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NUlUlsRURAAIMNTTY NUIBY
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nsasfnseuLagnsaeuduasal arudiugiulunisu o
an1ulsEneuns viieanuiswnis 935e1usIadYIng Bt Sufinveu iasnngsaleu nssde
nan uagvhnuswmiugBuseineraiemie

Principles, objectives, procedures and regulations of cooperation education;
techniques for job application and interview; basic knowledge for working in industry,

institute, workplace, or government agency; academic ethics; discipline, responsibility,

respecting regulations, punctuality, and working with a spirit of volunteerism.

P102402 avnadnwmsiAndiniasdio 6(540)

Cooperative Education in Instrumentation Physics
sredndadunen : PI02310 maweinannumsenaniafnunieildndinsede

n1sufuiauasuauralulssugaaivnssy @a1dulve Miaeu dau
Usgnoums wieanuiiswnisiiisadesduivdnmaildnd lasdesl fjuanuaioundaiy
winaieluiiRnurehsnuiy fvihfifuisseusidofldsusoumng muasseIusim
Fms $3tf Sulinveu nswngandou nswiona uashausudiuBuseineta deadadu
n1sUURNUARITRisBuRanIsUURuLas AT wSeninaueseninmuaniafin
Mty wavenansdivinwaniafinm

Full time practices in industries, research institutes, workplace or government
agencies related to physics by working as organization personal or practitioners; having
responsible duties as assigned according to academic ethics; discipline, responsibility,
respecting regulations, punctuality, and working with a spirit of volunteerism; after completing
the assigned tasks, students are required to prepare a comprehensive report and project

summary, and present their work to the cooperative education staff of the respective

organization as well as the designated academic advisor.

2) Ayentaan laidaanan 12 KUY
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PI03301 wadansuAZANNAENS 3(2-2-5)

Dynamics and Statics

LARATAYBUINIADTUALTLUUNAR AUAIAATVRIDUNA NAMIANTUUUTIFU 91U
AT NIRakaZlmUAY SEUTeUNIA TgUINNTINATNITILL NSLNHNTA ANTNALAAUES
aUNIA AN naNAaveingudansa usanelu ndnnsvesnuadoundinudnduaziatiosninues
anmauna auURleanavesian wieuAanssuu unng

Vector calculus and coordinate system, kinematics of a particle, elements of
Newtonian mechanics; work and energy, impulse and momentum, system of particles, rigid
body and rotation, oscillation; equilibrium of a particle, equilibrium of a rigid body, internal
forces, principle of virtual work, potential energy and stability of equilibrium, mechanical

properties of materials; with practical activities.

P103302 mMsdunazaiy 3(2-2-5)

Vibrations and Waves

nsndeuiiuuuansueiinesisine nissinfuvemanisiadouisnsueinetnaiie
Faus 2 wuuTuly n19uedoufinuusnduednuuuntag NsduINLIIAIELen FUTMSLAALS
Touuudgandu Adveusalsuuud msduaziiiousou Alownunnnes aunisaau msidouiives
AAUANLY LAY ARLANNET NNSUNINABALAYANTIABIULYBIAAL nwiouAanssuuuanIs

Simple harmonic motion; superposition of two or multiple numbers of simple
harmonic motion; damped harmonic motion; forced oscillation; absorption resonance curve;
Q-value; coupled oscillation; Eigen vectors; wave equation; transverse and longitudinal wave
motions; interference and diffraction of wave; with practical activities.
PI03303 vaslvauazn1suszand 3(2-2-5)

Fluid and Application

nanN1svesvedtna N1sinsantivevetiva n1sussendlduinfnuesvesiva
TugmamnssuvieludinUszdriu ndnnadesduientunisin wisslenauifvesvadiua niey
nanIsUNUANNT

Principles of fluid flow; fluid properties analysis; fluid applied for industry or
daily life; fundamental measurement; fluid property measurement instruments; with practical

activities.

PI03304 NafanIAIRUANLATIINgIUINALULAEAIBUAY 3(2-2-5)
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Quantum Mechanics and Fundamental

Quantum Technologies

Usginanuiluinvesnamansmioudn nsinudea@ds auniselsfaaes nns
AT 1vinalansvesszu sruvendsnudndetud ssuunsdunuueniuednddmiveunia
wazlilnou szuudidnaseuluezneusiglalasaunazsigaioulalasiau nsiesieiautfves
inmsou ndniFesdidnaseu sruudidnnseulundnuaziisessiofu wieuRanssuufinns

History of quantum mechanics; statistic interpretation; Schrodinger equation;
system solution analysis, infinite square well, harmonic oscillator both for a particle and a
photon, electron system in hydrogen atom and a hydrogen-like atom; electron property
analysis; electron configuration; electron system in crystal and PN junction; with practical

activities.

PI03305 N159A12H95 I wazBidnnsatindilaedu 3(2-2-5)
Basic Electrical and Electronic Circuit Analysis
WIIAU NTZKE 1189 NYUadleniu NTaRABSYENT N15IATILRNTLRALLY N5
a L2 Y o a 6 dy % % dy 5
WATIIRTIRULLA N1sAIMLEEIATIETIRs I Uesdy ndnnsiugiuveslulasaeulnsaiaes
A5 7An19kniln nsee9asuulusiauase nnsuianseasini nrstalulasaaulnataasiiadsng
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STl 25U3 MUsEnana waynsiansra/n1saIuAunaln nieuAanssuUURnag

Voltage; current; power; Ohm's law; Kirchhoff's law; mesh current analysis;
node voltage analysis; calculation and analysis of basic electrical circuits; fundamental
principles of microcontroller; electrical measurements; connecting circuits on a protoboard;

soldering electrical circuits; using microcontrollers to create systems with sensors, processors,

and display/control mechanisms; with practical activities.

PI03306  Fanenanfidasdu 3(2-2-5)

Introduction to Materials Science

Fanynaimnssu Tave nedwes wsniln arsfsianh Sanwan Jagdanm uayiag
A laseasnevesian AuaudRvesian nisduasieiian nssuiunsuanwasuusyudan ns
3miflzﬁauﬁ’aﬁu§m€uaﬁa@ nsUszendldnulugnavingsy niouRanssuuumnis

Engineering materials, metals, polymers, ceramics, semiconductors,
composites, biomaterials, and advanced materials; material structure; material properties;

material synthesis; manufacturing and processing techniques; fundamental material analysis;

industrial applications; with practical activities.
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PI03307 dUUALINNAYaLTEHn 3(3-0-6)
Mechanical Properties of Materials

auURgavguLasNaIEAn AMULTINTI AULTY ANIUTIE AuwmEled AIwEn

WaEAIUAU

Elastic and plastic properties; strength; hardness; brittleness; ductility; fatigue;
creep.
PI03308 YenLiaUsznau 3(2-2-5)

Composite Materials

fanuiausznauidasiu faTuusuasiunin n1snsztevesiaasuuss maldesy
yesTanidsUsznou mnufulazanuAionvosiandsznoy aulifisosso Aruudusivesian
WaUsenau audfigenusouveiandeusenay nsuseRvihazn1sUssenaly TandaUseneu
nioufanssuuuanis

Introduction of composite materials; reinforcement and matrix materials;
reinforcement distribution; deformation of composite materials; stress and strain of
composite materials; mechanical properties of composite materials; thermal properties of
composite materials; fabrication and application of composite materials; with practical

activities.

P103309 TangAnedasdu 3(2-2-5)

Introduction to Metallurgy

lassadavedlans lavsuaslansnay ANUUNNTEIVDIUBINDY LHUnTaunaTos
wmanfuauen MliaTgilangainaiw madsuguuuua1ng nalnnsiiiunnuudauss nng
wisimedlany nsfud mannudnlyal nslavesnsu mstusulane nssuaunIsmImndouTes
WANNA1 N3zUIuNslangdnegt nieufanssuuumnng

Structures of metal, metal, and alloy; imperfection in solid; iron-carbon
equilibrium phase diagram; metallography; plastic deformation; strengthening mechanism;
solidification of metals; recovery; recrystallization; grain growth; metal forming; heat

treatment of steels; metallurgy process; with practical activities.

PI03310 TaualmdniUasdunazmalulagnisinudaya 3(3-0-6)

Introduction to Magnetic Materials and Data Storage Technology

- 62 -



AU UFIUATURILUAN N15ANLTABZABUVBILNNAN UTTLANTDILULUEAN
Usngnisainiauwdman uunulaeduuas Tanuidvan Tawuwivan Hduuiawiman 35n15in3eu
[ 1 I3 = § a 6 @ v 1 [ L= v 1 =3
AALLLEN waluladenseanantasi NITINUVDYALRUULILNEAN LAZNITUUNNYDYALUULLLARN

Basic knowledge of magnetic; origins of magnetic atom; kinds of magnetism;
magnetic effects; magnetization and magnetic materials; magnetic domains; magnetic thin

films; preparation of magnetic materials; technology of hard disk drive; magnetic storage, and

magnetic recording.

PI03311 n1snsvasukuukivinane 3(3-0-6)
Non-Destructive Testing
v = = o’ A o a ¢
nsnsageulasldarsunsndunionsudinan nsaaasulnendudansiledad
N3953980UlAENTAEANMIETIE NFATNNARNYININGAEN1TUTEIIANANNABNAILABS N3
ATIVEULAUNSTUALDNR N1TATIEOUAIINIATIIMAYIAUED NsnTadeulaginauiou
Testing of liquid penetrants or magnetic particle; ultrasonic testing;
radiographic testing; industrial computed tomography; eddy current detection; acoustic

emissions monitoring; thermal inspection.

PI03312 asnefatindosdu 3(2-2-5)

Introduction to Semiconductor
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a a

audRvesansisfaih Tassadauaundsan asfeiniuiavsuaglivigns sesse
F-4Bu autPmalwiihvesansiing nsUssendldansiadnn wieuRanssud i

Properties of semiconductor materials; energy band structures; intrinsic and
extrinsic semiconductor; p-n junction; electrical properties; applications of semiconductor
materials; with practical activities.
PI03313  Lesidindduge 3(3-0-6)

Advanced Ceramics

mmiﬁugmﬁmﬁwauﬁq nsuandanesndn wdndau ladidnnin audd
ﬁugflumaamiL%ﬁwﬁﬂmqéﬁulw% willidn waznawas Usingnisediieledianysn Usingnisalln
1s8idnvsn Usingnisallnideuas msuszendld Tanuieledianvsnisniin Tnlsdidnvsnisniin
wagdianinsoaufngsndin

Fundamental knowledge of solids; production of ceramics; conducting

ceramic; dielectric ceramics; principle properties of ceramics as electric, magnetics, and
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optics; piezoelectric effect; pyroelectric effect; electro-optics effect; application of

piezoelectric ceramic , pyroelectric ceramic, and electro-optics ceramic.

PI03314 wluineuazunlumaluladifosdu 3(2-2-5)
Introduction to Nanoscience and Nanotechnology
nannsveslInemanikazulunalulad Jaquily audfanizvesian 113

funszinagiianeitaguilu wansenuroduindouuasaudaonds nsUssgndld wiousis

Uaues1eu
Principles of nanoscience and nanotechnology; nanomaterials; material

characteristics; synthesis and analysis of nanomaterials; environmental impacts and safety;

applications; including presentation.

PI03315 wadasuazn1sUszend 3(3-0-6)

Polymer and Application

fugrumediued Uiisenmaienedwes thwdnluana Tassad dygiuineuas
HANURINEAWDT Ussinuamediwes nssuiunsniniannatadin authveinedues aoulndn
nsUsEynAlga

Fundamentals of polymer; polymerization; molecular weight; structure;
morphology and crystal of polymer; type of polymer; plastic processing; properties of

polymer, composite, and applications.

PI03316 WIRAHINNTIY 3(3-0-6)
Industrial Minerals
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wsingAvlusemelng BnsTuwuniniu us wazdnual welansUSUAMAINEULS
Chemical and physical characteristics of mineral crystals; raw materials used
in industry; origination of minerals; mineral sources in Thailand; classification methods of

stones, minerals, and germs; treatment techniques for improving mineral properties.

PI03317 N156181aUANIUTDULAZTTUUNIIANUS DU 3(2-2-5)

Heat Transfer and Thermal Systems
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Fundamental principles of heat transfer; application of these principles to solve
heat transfer problems in cooling systems, air conditioning systems, and industrial
manufacturing processes; understand the principles and processes of thermal system design
using thermodynamics; analyze and design energy production systems, air conditioning
systems, cooling systems, and heat exchangers; evaluating system performance; selecting
equipment and machinery; improving system efficiency; considering economic feasibility;

with practical activities.

PI03318 WALUNGLEDN 3(2-2-5)
Alternative Energy
wamdsnululan wdsuainileada d1uiu ndsuuaienfing wdsaui
WHWIWAN NFIUTINN wawuauauldfan n1sUssgnaldngsnulunisudlod gy
daanden mslinsnenseundnuegnediy ndanumaumiluouian nSeaiiauesey
Energy sources in the world, fossil fuels, coal, solar energy, hydropower, wind
energy, biomass energy, and geothermal energy; applications of energy in solving
environmental problems; sustainable use of energy resources; future renewable energy;

including presentation.

PI03319 \wasuaTInduazn1sUsEeNa 3(2-2-5)

Solar Cell and Application
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Basic theory of semiconductor and P-n junction; procedure of solar energy

transformation to electricity; procedure of solar cell production; material and technology of
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solar cell production; electrical energy storage system; application of solar cell, solar home,

grid connected system, and hybrid system; experiment on solar cell.

P103320 nsIAN1TNasUluaIag 3(3-0-6)

Energy Management in Building

A8n1sdan1snisausnEnasuntelueIns wwmslunisusendandasnuli
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msaneudoudngenans malinneianuduemaasygeansidoy

Methods for energy conservation management in buildings; energy-saving
strategies for buildings, utilization of natural light in buildings, air conditioning systems,
selection of air conditioner size, reducing heat gain in buildings; analysis of fundamental

economic value.

PI02321 AdndSsduaznstosiuied 3(3-0-6)
Radiation Physics and Radiation Protection
MaNNSIUgINYOENATIE yiinvessad asruseneuvesiiuaivd nalnnsaanadn
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vaathlaan Ujduiusvesiadiuaans n1sinusunused wasniieindad nansenuvesssdnauywd
LIARUTINANFUI59E ndnmMsuwazmalian1steaiusad msldnan sseene waganmds n1s
panukuUsTULlaaiusidluaniunerutauasnesl JUANNT ToMnuanIanguuIelagiiINiIanIy
UaaANEAUNINTFILEING

Fundamental principles of radiation physics, types of radiation, nuclear
composition, nuclide decay mechanism, radiation interaction with matter, radiation
measurement and units; radiation effects on humans; biophysical concepts of radiation;
principles and techniques for radiation protection, time, distance, and shielding usage;

radiation protection system design in healthcare facilities and laboratories; Legal

requirements and safety guidelines according to international standards.

PI03322 WandiaSasiiounng 3(3-0-6)
Medical Instrumentation Physics
NANAITNUYDUAT B BUNNE N AeN ug Iun1elldnd wTesinaiiuduladin
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Principles of medical devices based on physics, blood pressure monitor,
electrocardiogram machine, ultrasound machine, X-ray machine, computed tomography
scanner, magnetic resonance imaging machine, and equipment used in nuclear medicine;
bio-signals, detection devices, signal amplification, display systems; electrical and radiation

safety.

PI103323 ngvimmﬁaﬂisnau%ﬂ%wqmamnssu 3(3-0-6)
Laws for industrial professions

a

Umﬁ’@@i’maaﬂgmmmﬁaqﬁuﬁLﬁmsﬁaaﬁumsﬂssﬂau%ﬁwﬁmqmmmﬁm
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wazwAlulad nguanensnddunslan) ngvEneuInsgIuRansausignang sy

Basic legal provisions related to the practice of industrial professions; labor
law and social welfare; environmental and factory law; law on the promotion of science and

technology professions; intellectual property law; industrial product standards law.

PI03324 FtefirumeailandinTosdie 3(2-2-5)
Special Topics in Instrumentation Physics
defimemaildndiviaulamuaniuniseifiudsunamisdeny
Interesting special topics in physics according to changing social

circumstances.
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PY07201 IngnansuaznalulagludInuszaniu 3(2-2-5)
Science and Technology in Daily Life
N38UIUN5ANRE 1T UTEUUANUANINGIMERS AUATINEIMNINEIMERsLaY

weluladlugaiagdu JyyUssivg sumedidnvesasimds ndsnumaden uinnssuile
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Systematic scientific thinking processes; current advances in science and

technology, artificial intellicence, Internet of Things, renewable energy, environmental
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innovations, and digital technologies; practical use in everyday life and community problem-
solving; analytical thinking; teamwork; communication skills through integrated projects and

activities.

PY07202 uluweluladdmiugnavnssuyuyuiiasiu 3(2-2-5)
Nanotechnology for Local Community Industrial
nsUsgendlduluinermansuazunluwmelulad nssuiunsdunsiey n1sfiny

AudnuazwaznInageud i lumalulad msduunaquiluweranautfidesiu wanimuet

masunlumalulad onswannyuwuriesiu nioufanssuaaufod
Application of nanoscience and nanotechnology; processing; characterization

and nanotechnology testing; nanomaterial classification and properties; nanotechnology

product for local community development; including practical activities.

PY07203 WA IUNALNUE I UTITUTD DY 3(2-2-5)
Renewable Energy for Local Community
arwdidasiuisfundanunawmnilugusuiiosiu ndsnuuasefingndsnuan

n¥suae wisuh vdsnunnufeuldfion vdnmsuusaniwmdany meluladnisudeusd

WEIU WagnanIEVIUYNIUAIadey nalulaBndinuazen wieuAanssunAUfUR
Basic knowledge of renewable energy for local community, solar, wind,

biomass, water, geothermal energies; principles of energy conversion, energy conversion

technology and environmental impacts; clean energy technology; including practical

activities; including practical activities.

PY07204 InendEnslunneUAS 3(2-2-5)
Science in Movies
Funm Resan Anwn Inngiansal wazeduseuaniUasuninuiy AIUIN
31/1mmam§17|'agﬂumwsuﬁ

Investigate, study, criticize and discuss science knowledges in movies.

3) s1gvmlagauliavidvndu

3.1) @173 dulunnusIngAEns
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PY01105  Wandiialy 3(3-0-6)
General Physics
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anudlafugiuuasndnnsiidfyesadineansdmiuidndialy namans
naranivedlua n1sunine pduna 1deq Qmwwamam% aunliin auinuiwan uasazviau
Aans Nandyal

Basic understanding and important principles of mathematics for general
physics; mechanics; fluid mechanics; oscillation; mechanical wave; sound; thermodynamics;

electric field; magnetic field; lisht and optics; modern physics.

PY01106 UliansHandialy 1(0-3-2)

General Physics Laboratory

Ujansiefunamans namansvedlva n1sundsnda aduna 1des guvna
Aans awliih auiuniudn uasuazviruaas Aandealvy §1uU 8-10 MIVAaes

Laboratory in mechanics, fluid mechanics, oscillation, mechanical wave,
sound, thermodynamics, electric field, magnetic field, light and optics, modern physics,

consisted of 8-10 experiments.

3.2) @nvndvriedaasialuuasiand aaaganans

PY03302 QU FUANTAIN 3(2-2-5)
Theory of Relativity
Usziinnulunnvemguilduivisnin nsulasaeidudvesUSinaiidnd narans
dusvsn vy sadadsouiudidostu ndnanuauyavedlovalat aunisauulevalni
wSouRansINUiURns
Historical review of special relativity, Lorentz transformation for physics
quantities, special relativistic mechanics, elementary differential geometry, Einstein's

equivalence principle, Einstein field equation, with practical activities.

PY08101  Wanddwmiuns 1 3 (2-2-5)

Physic for Teacher 1
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Nature of physics, linear motion, force and motion, work and energy,
curvilinear motion, momentum and collision, solids and fluids, heat, light, direct current,
inquiry methods a scientific mind and the construction of physics knowledge; conducting
laboratory experiments, writing lab reports, measurements in the laboratory, calculating error,
constant acceleration, projectile motion, equilibrium of forces, heat transfer, the focal length
of lenses and mirrors, electrical measuring instruments and Ohm's law; and formative
assessment of each activity in order to develop students.
PY08102  Wanddwmiuag 2 3 (2-2-5)

Physic for Teacher 2

AauNa Nsiedeuiiuuuusiteiinesnsie des pduusimvaning Tudhadng Tudi
nszud wiimdnuarlnil fdndesnon Tundesuareunaiiugiu Fandealnl Fnsduisuas
a¥1909dmuvestindnermanslunsdnwiusngnisainaineimansiieaduidndifiana
dnsuaginermans mufiinig nsndeufinuuduiomugdy aduddududon vieisTouuud
NSNARBINIAAGRL NITVARBIALNLWIMEN nsnaaesdedinanlsd Nf\]iﬁalﬁuﬂizf\; waziin1siANa
é’wa‘aéwmmﬁaaLﬁaLﬂ%ﬂ?;uﬂszmumiﬂﬁﬁ’amnﬁamaﬁwméﬁau

Mechanical waves, simple harmonic motion, sound, electromagnetic waves,
static electricity, direct current, magnetism and electricity, physics atom, nuclear and particle
physics, modern physics, inquiry methods and the construction of advanced physics
knowledge; conducting laboratory experiments, writing lab reports, simple pendulum and
simple harmonic motion, standing waves, measuring waves in a ripple tank experiment,
magnetic field experiment, polarization experiment, capacitor circuits; and formative

assessment of each activity in order to guide students toward the development of their own.
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PY08201  uapddilesiudmiudand 3 (3-0-6)
Calculus for Physics

Haridu AlianazAudoiiios N15YRUS N15BUMNTA LagAUINMIDYRUSHAL
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Function limit and continuity differential integrate and calculate specific
function differential and integral, applying differential and integral to solve physics problem,
the natural phenomena related to physics; demonstrating the way to solve the differential
and integral, and designing learning in physics topics being construct meaningful

conceptualizations of calculus concepts; and formative assessment of each learning activity

in order to develop students.

PY08202  namansdInsuAg 3(2-2-5)
Classical Mechanic for Teacher
NANN13V0INAMANS LTS N5LAREUNTUNTY @09 Lasauli ANFUNUSDILS
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The concept of mechanics in one, two and three-dimensional motion the
relation of force mass and motion periodic motion, rotation, the motion of system particle,
work and energy, momentum and collision, which related to match, drawing free body
diagram to analyze and solve the mechanics problem; case study and applying the
mechanics knowledge to solve the physics problems; and formative continuous assessment
of each learning activity in order to improve learning and to help shape and direct the

teaching-learning process.
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PY08203  Wandvesnaudmiuag 3(2-2-5)
Physics of Wave for Teacher
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The principles of mechanical and electromagnetic waves, waves traveling
through a solid, liquid and gaseous medium, principles of light, light scattering, light interacts
with matter, polarization, interference, diffraction, seometric optics, optical devices, modern
optics, electromagnetic wave, applying knowledge about waves and optics to solve problems
or develop technology and various appliances; and formative continuous assessment of each

learning activity in order to improve students’ learning.

PY08204  wasluauazauuwaAIsnsaIuiuAg 3(2-2-5)
Fluid and Thermodynamics for Teacher
ndnnITiug L Usinm uazusingnisal wiensialinssinnusunaiifetesty
auiAidsnavesweaslua namansuesvediva RRIVEEY NAUDIAUSOURBN TV R LA TUAEY
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Basic principles, quantities, phenomena, analysis of mechanical properties of
fluids, fluid mechanics, temperature, effect of heat on solid, liquid and gases, heat transfer,
heat conduction rate and coefficient of thermal conductivity, ideal gas model, kinetic theory
of ideal gases, thermodynamic work and energy, laws of thermodynamics, entropy, and
entropy change; designing and developing learning activities on a topic of thermodynamics,

consistent with the learning standards and content; appreciate the importance of scientific
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knowledge in explaining scientific phenomena and living science; and formative continuous

assessment of each learning activity in order to improve students’ learning.

PY08301 i uazwiwandwmiuag 3(2-2-5)

Electricity and Magnetism for Teacher

mé’ﬂmi‘ﬁugm Usuna LLazUiﬂﬂgmizﬁViLﬁmﬁUlWﬁmﬁm w33t gl
Al uazuiuuseq lifhnssuansanaglihnszuaadu aunuinvgn ussiinseyivouszqlu
aunuiivdn msmdeninszualiiwaraunuuivin UoAnng eenwuuuaznanie vedd ui
o1fevdnmsutmaninihd i luidudundddumsinfanssumsSeusluitelahidonives
Inifhuazusindnfiaenadosfuansgiuwazanssmadsuilusiarssdutu uasdinisTanadnsagng
sorfoudlaiatafunsruaumsufifionisiaungiFou

The basic principles, quantities, the phenomenon of static electricity,
electrical forces, electric fields, electric potential, and capacitors, direct current and
alternating current, magnetic field, force acting on charges in a magnetic field, induction of
electric current and magnetic field; designing and developing teaching media,
electromagnetic toys for preparing learning activities on a topic of electricity and magnetism,
consistent with the learning standards and content; and formative continuous assessment of

each learning activity in order to improve students’ learning.

PY08302  mseanuuudfufnismsid@nddmiunisteunisaeu 3(2-2-5)

School Physics Lab Design
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Mechanics, dynamics, waves, fluids, heat, electricity, and other physics topics

to design school physics laboratory, consistent with the context of the context, writing

operating manuals, presentation of laboratory test results; and formative continuous

assessment of each learning activity in order to improve learning and to help shape and

direct the teaching-learning process.
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Nuclear Physics and Modern Physics for Teacher
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Atomic structure nucleus and nuclear properties, nuclear force, theory of
radioactive decay, nuclear reactions and nuclear energy, applications of nuclear technology,
basic phenomena leading to the development of modern physics, the special relativity, black
body radiation, photoelectric, wave—particle duality, basic quantum physics, atomic spectra,
X-ray physics, elementary particles, the development of knowledge of the duality of waves
and particles, the interactions between matter and energy in nature; designing and
developing learning activities on a topic of nuclear physics and modern physics, consistent
with the learning standards and content; and formative continuous assessment of each

learning activity in order to improve students’ learning.

PY08401  WandludInuszaniu 3(2-2-5)
Physics in Everyday Life

a
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Basic concepts, principles, and theories of physics to explain things,
equipment, and technology in everyday life, the applications of physics in everyday life;
presentation about examples of physics in everyday life; and formative assessment of each

learning activity in order to develop students.
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Computer Applications in Physics Instruction
AnuddaueInTUsEyndliaenfiamesifoadsaulusunuusing 9 Ussgndld
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The important of applying the computer to create to manage the physics data
by using the application or software for calculating, writing equation and drawing diagram for
education and scientific paper preparing; using computer software to manage physics data
to calculate, writing equation, and drawing diagram for preparing scientific teaching resources
showing respect to the integrity of the computing systems; and formative continuous

assessment of each learning activity in order to improve students’ learning.
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4. WHUTILANIN1INTERNBANUTUNUSHATNSNTTBUSIINUENEATEI18TY1 (Curriculum Mapping)

4.1 ATUARIANANTURUS TENTNAANSNTIT8UIsERUNENgASAUTIBIVINNINIYUANIZATU (PLO Curriculum Mapping)

31831 HAAWSN1TsEuIIEAUNaNgAs (PLOS)
(MUINIBNANIZAI) PLO1 PLO2 PLO3 PLO4 PLO5

N 1 aansAned 1

PI02101 Adiarmansdmiuidndinesiie ° °
PI02102 na¢nansaaadniug L . .
PI02103 nfidmiuTEndindasiie ° °
AT 1 aensined 2

PI02104 Iihuazusindnitugiu . .
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3. N3NV ULALUFUUTINITALTUSY (Quality Improvement)
3.1 nsvIuMTieivgdadeidmadesefuanudisavesnisdidiuny
vangnsfiasandadeidmansenudenudnialuszdundngnslaefiansannuniuaiig
WMUZENYRINIIANUA PLO ANABAAHD37893183¥17U PLO d1dUn153nN1siSeus (Learning
Sequence) WAFN1INTEAYAIUTUHATBUNINTTIUNANITITEUS LagiaTUIMUMIUAIUMENEAY
vesnandnarUszaunsaivesennsduazanumionvesdsatuayunisfous uazanszydy
tadeidesiidmasiosziuanuduiavesnsdniuanu uwadusumiudssiunsdansiFeuns
aou AuAssdugiSou mnudsaiunineinsauayunisiSounisasy waza A si1u
YAAINT
3.2 wunamsUdudsauAlumsduiuaumn PLO liussganelutisnandifmuamuus
1) 36l YLO lalussamausmsiedad
Aaswiaunn: aseaeudedefidmaly YLO liiduldmudmneg wu Jgmiunisaou
VANgAs visensaiuayunInIsAnm
USuugemdngasuaziiionn: e1adesiinsusuidemnafeuliinanzantussdues
thdnwifielviaenadosiuitiming PLO
iiuRanTsIETY: daRanssuadiinee nsinUfuR vielusunsudlsmdeifioatiuayy

CY

Un@nwvianunsaussgidmunela
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USuusadsnasaeu: Idwmadansaeuiduse@nsamanndu wu n1siTeuku Active
Learning visen1slddensiseuintelviin@nwidlaiienavu
AnauuazUszdiuna: feszuufnmuanuinntvesindnendused wazviinisusuls

agsallleaiialiussgidmanenivun

2) n3d PLO lsiussaeutasnanitimua
Sinszidadeivinlilivssqmang

- anaeuinin@nuldfunsauayuiiiieseniel

- Yszdiuimdngeauasidemasmudvang PLO vdalsl

- AiseiisnsasuLazn1sUsEliuNaTUsEAnSn e sUTuUR
USuugenagnsnisiseunisaeu

- VsuidlevmdngesTimngauduinueiidesnis

- TgwuIng Active Learning wagn1siseuwuvadiiaujun

- daaBunsi3eusiuy Personalized Learning ielimsngfuusiazyana
iAsNsAnnuRaLazUUUeEesaLd

- AvuauKuMsARmNANL AU vestinAnweg 1vaiane

- FolyiTinnsusziiiuseninems (Mid-course Assessment) laUsuusuliiiunan
- lidayansussiliunaunUSuusenssuIuMsaulasnanans
duaduianssuasuiainlonanisisous

(Y]

- ANINTSULEIUIN®E LU NSHNIIU UIDLATINITNLAY

[

- Iviszuvativayu Wy nsAUINY visenIsaeuLEsy

3.3 F5nsiideyatdaunduiivenisusulssamnin (Quality Improvement Feedback)

1) Mm3biveyatounduseauseiv) nangasaniiunising

wuugauaINANAAWiuYesindnw: Useiliuaudila anumingauveuilon wag
ANAINNNTADY

= a a D= ¢ D o A e

nsUszynuaniUasuauAamy: Walenalvindnwl 913138 wazineiteamnienan

uanazgaifoaUsuls
o a L=} Y a caal = 14 v =2 o (% v

N1sdNANgANTIINITITEUS: TAs1enisnaseuivesindnyiiieusuusenisaeulndl
UsedvSamuniuy

N153LATILINANTITAIULALNTITUTLIIUNA: ATIVADUAIIUABAAR DIVBINANTITHTEUS U

wWhnuneuesieivn
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2) nslvdeyadaunduseiumingns nanansaliunising

n1sUssliunanangaslaetdndnwinaz@edin: d1919AuAniuigIiuAmnINTes

VIANGAT NAFUNTNITSEUS UarANUMNIZANYDL T

o Q( L% 1 v = o 6 a ¥
ﬂ’ﬁ’JLﬂiﬂ%ﬁﬂﬁﬂﬁi}ﬂﬁ%ﬂﬂﬂﬂﬁﬂﬂﬂ: AFIABUITUNANWIFINITAUTIGNAANINITLIYUY

(Program Learning Outcomes - PLO) aufirvunlivielal

N15USEYNAMLNITIUNITUANGAT: TIUTINAWAALIAUINGTI9158 WnAnw) wazyTldu

NetaaitoUSulssllenuaziuinienisaey

nsSguigunangasivunsgiuana: Jinseiimanaasiianuivadeuayassiuaiy

ADIN15VDINAALS U B LY

ANIIEfiuNIAgARIMNTTIVTaVIURBUABURN: Sutayataundulnn1ngsNanie

aqﬁﬂiﬁ%’uﬁﬂﬁﬂmLﬁﬁw‘m’mLﬁaiﬁwé’mqmmaﬁummG’Taamﬂaammm

3.4 33013 Y0 NNF0aNT uazmeunITayanununMveanansliilauladiude

Hoyaimouns Fnnsdeans/vewmnensaeans faldulddaude
NI50ONLUY 1) 4A9.2 HUAIUTEUUATAUANENERS
Mé’ﬂqm https://student.udru.ac.th/curriculum/index.php
2) gileviangns MU iuauEIveImans
3) LHUNSI38U /UuRuEINedEns
UIUT9ANTS 1) lnasUsenaunangns iuiuangivemans
VNGNS 2) uwannesuluitvaiify (Facebook)
NANTIIANLTUIUY 1) 189U sUTzunueIUszaUn1ANYT WO
AuaaeIngrans
2) unanesuluiduaiiine (Facebook)
MsUTuUTens 1) Menuran1sUszdundngns duiuae
ANHUNITIA PLO | Anendians
lalussganu 2) M3UsEgUTNAUNIARAEVINTTH
hvnedidmue

- 108 -



https://student.udru.ac.th/curriculum/index.php

NUIAN 9 NTAAILIAMUAINYBMANGATITUULAZNA LN SHAILINANGNS

1. MIRAUIAUANYBIMANGAT

WIng1denaznangnsisruukaznalnlun sWaLILAEUTTAMA MY INENEN T 19D
2995tauil ¢ PDCA AniledieanisanaunuanIn (Quality planning) N15AUANAAIATH (Quality
controlling) N15USUUTMazRIuIAMAIN (Quality improvement) lagilsigagideanssuinunis
Uimsdamsiiteimunnunwueamdngns il

1.1. MIMunuRauUSuUsmangns

HUNTITWRIUN/

wWasuwdag

nagns

[ Y =1 °o <
wangﬂu/muwmmmwa

L manan s

wwnsgulisninsey

a [y

WINTFTIUANAITEAU

3

ANANYIN @na. A

Waumangasiaen1sunsey
UINTFIUADA TEAUDALANY

WUTENBY MIWAMUMENEAS

VANgATHNINTFIUAINNTOU
UINTFIUADATEAUDANANY
Y é’ = U
waglasumstunsieundngns
TuguTayaveInMENIIUNITNIS

QANANY

2. WALINSISEUNSADU
Taoulitindnm
ANTAFIUTAY
AULDILATLIUNTIS U
nsaeulagin@nel

< 6
Wugusnang

1. ANSEUINENITUSEIIUYY
dndAneanlglunisusenouns
WAIUNITNTEDU

2. WarnnFensidounisaou 19
ANNYTILENY UnAnwIAINITe

WA lAdeLaZIIg

1. nanmsUszdiulaetinfnwdl
AzuLUTERU 3.5 Tuly

2. nanwarUsulieenans
U5eNaun1si3eunNIsaou fing
Adle IAsunnsein tnfinw
ausofnwdeviieguiuy

paulailla

3. slalvidnAnundl
Uszaunisainig
UfuRauluaniu
U32NaUNI593IUuasnI3

71911798

IR ATV IERNANEN

HusEnaunsiaLianalaly

SLAU 3.5 IMNALWULLAL 5 LAy
UnANWINNTUNAUDNAINUITY
wazinan1suseliunsuaue

MAdefevar 70 aglusyaud

4. @UAsSUUITEINA

N5 UEININ

v o

INFUUUIVINTHALBUTY
AN ulaee1NIUaY
Un@nwnTerldgIvyan

PUIYNUNYUDN

1N133INBUTUNIWIINGWUTO
duunInnsuitnfneiagig

PpaUay 1 ASY
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1.2. Usziiiy uazuiuusansaniiunsvesviangns
1.2.1. myUsziliulssavdnavesnsaou
1.2.1.1 msuszilunagnsnisay
1) NMIFANANGANITURALNITLINDUVDILNAN Y
2) MeUszyuannslumuin Wenmsuanasudouiuazveruugii
3) NMsapuaNINUNANY AT
1.2.1.2 msUssdiuinwevesearsdlunisldununagnsnisaou
1) Usziiluantin@nwifeafunisaeuvesenarsdluyndiu wu nadsnisaounis
p3sioe mstuandming fnqusvasduosnedn inusinisiauastsadume uaznslddens
dou

2) Usetiulnesena15819uwaziiiaug ey

1.2.2. msUszdiunangmslunmsiy
1) UssidiundngaslunmarulnetinAnumdulianiie
2) Usggaidunuin@nwAugunue1asd
3) Usziilaeiivinuvidernssnandiannsiesunanisiiidunisudngns

4) Uszilliulneg lddndnvsegildiuneitedu o

1.2.3. miﬂimﬁuwamiﬁwLﬁumummwazlﬁawé’ﬂqm
1) ADNNTILTURATOUNANENS

2) AaugnssuNsUTEdiuAnmaelusEiunAIY

1.3. AMsnunIUNan1sUszIliulaz eyl uUTmangas
1) IN159189URaN1IATIUNTIEIVNEUDRTTL S URAYOUENENT

€Yy Aa

2) 1915855 URAveUNENgnsasUNan1sALiunsUsEIiaueUsesu

U NIHENAATRleINeIManS LarenaI NI Ty

3) Usyyu019138UsEImangasiitoNansamumunani sa v umangns

2. STUULAZNAlNNSHAILIANEAS
TEUUKAENALNNSHAIIMANER TV IN 18851951 R 5511 Hulumadunousieluil
1. AUENTTUNTUSMIVANGAT LauamaLm'qmzaﬂmzmimmiﬁwumé’ﬂqm wag Invih
Tassmsiflotauevesutszanaunsiaumvdngnslussaasnssumsusyinas
2. AZNITUNTUTMINANGnTdTIIA IR asIvesvawila indnudy na1ansanw

A U0 agunamsdaianmanmsUssuanuiianelaves]iSeu Judn Jlddudin sednsindn
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(O3) AuEiNT pRBRIUTBTBASEUINYARR YisorHIBNUMEUeN wazyaransluan U LN uae
NamsUssdiuunmnIeuensTRurangns Tunmanwn uasihundnsen dueseiilunadwsnsiteu;
fifoamsvemdngss uazhudmindulassairsuazsoivlundngnslagld Backward Curiculum
Design

3. ANENITUNITUTININENFNTINVENGATUAZATIVERUANENTRD1A15TK T URRvOU
wanansli *Uulununasmiuinsgiundnans

4. ANENITUNITUTIMINENgRTdsuMsUTUUTRmangasUseadesuuseanadluds
AENTIUNSUTTIAMY

5. ANENTIUNTUSIMIUENgnI TuiinvesulssanalunsWannvdnansseasnsuavise
wiouuuUsmdngmswarUs TREmnandmeuenlumadmnundngns

[ v

6. AMENIIUNITUTMITNANgATIAlATINITININEnangns tagliliyLdev1gy

Y

(%
v Y

fnsanandininelu uazmeuen ieusuusaudlulilindngmsiiauysal

7. AnugnssumsUssinurinnsanndunseseaziBuandngns

8. dtinduasiivinsuaraunslley ATIERUAIINADARDIVDITIUALBEANENGAT
T Gulumunaeiinasgiundnansuasan1ivdn asisdgeuanudennaesseidou doteiu veq
UINIRY ATIvERULUUNBIUFUENENEnS

9. ANEAYNITNNTANTIVININAUNTOMENGAT NAUNTBITIBALIBEAUBINENgNT To
nangns JeUTnan Vv Tenuszasdvomangns lassadimdngns Jeeivn deduiesiein
WIRTPINRANITTaUS ATdeuaudenadodliidulumuninsgrundngns/unsgiuividin
n3aaeuANaNTRensdusEdvangns

10. AMENTIUNTANIYING NduNTeITwaziBeandngns Ansanlvia ey
VANgRslaUaraan U INg Y

11. @anunInenae NasuneudRvangns

o w

12. dndnduasudvinisuaznunsideudmdangnsludinsensianisgaufned
Inermand HeouazuTnnssu asedeuauAenndesoyafiug e mANgRILATIonaNTMANgRs
N15ANYT AUNUANUINTTIUNANGATNIANYITEAURANANYY 1AENITAANTNY WUURATNE NS
I5U3 N1309NKUUNNTANTUNTIANTSANYILAZNITRBNLUUNITUTINTAMAN

nafifianrnssunterTvdeundngnInisinuiinnsunenasud Seyauasdenili
Wigameanugaudnuiandesdndsdoya/enarsndngrudssedndifiudy aneluszozinad
fviua nsdififinmdndu o1anseaeudeifinaiennmsdunival vide nsedey o antudidanis
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13. AUNNUUEANTENTNNTEANANYY INerans ITeuazuinnssy (@u.e7.) wasli
a0 ugANANYINTIURANIINTIAADUNANGNT NTENANITATIAADY “ABIUTUUTY” AMENTIUNTT
waumdngasulvuiuugemudeiausuuznielu 30 Yu TaeEudulmivay nsdiiidnanisnsiaaey
“ldei” Tiaaduganfnensziunisadunisnunangnsnisane) wnaadudanuiiudanse
usfunansfiansanues 01 Eugssalnanisfionsandonuznssunsiansangmssel

14. 1 9A5UA T 99095282128101159AN15A nwIvRINdngATN15A YD T9F

Y

anfugaudny) Indisenuranisaniunisiansfnuiianmanisineiandunuludegdu
WeawiguriuUneunt Ludldureinan1sanduiu $1891UNANITIATIERYBIINUAZLNUNNT
UFulssasiaumdnansnisfinemiouviananguieUsednyau 9

15. anelu 180 Fu duasudTunanduaauAnwidndesisnunanisanidunisin
nsAnwde au.en andugaudnuiiuivuaiuiailunisasiuiidanssuenasnang U
Usedny aouil wienvisdamaneduims e1ansddasu Undnw ddnsanmsfnuAudinn wagdd
druladuanairdiuitisrteuienautednaunazuanuisunnufmniuiuauenssunis
M3IAABUNIANTUNITIANTANYIVBIMENGATNTANW

16. AUENITUNTUIMIIVENGR FRaNTUazneunITayaangnsn1sAnu Ivirildule
1 =
dude

17. drdnduasiivimsnaznungidowdideyanangnsididssuuasaunaiiodnng
ISgun1sAULAINLNSVaNgnsIRilduladuEe

18. msWaumangns Wnnudngasiauivangnsiiiuadelaeiinisuszsiduiag

o A [ IS =2 - o ¥ Al LY [ [ IS

enumsaniunisremangasndnisdnwiiaindeyanlaluusulsaimunvdngasilusses o

98 9TDYANTBUTLYLIIAVDIVIANENT visennseu 5 U
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AnenmeansduszImangnsinerransindin

d1u13vNandLATalia N AENTLAZaNEINNTTH

1. ¥o-ana WNAIGUEUNT o
AU 599F1ANT15E
Us299n15ANEYI

U1.0. Wand) uvmInendeuauuny, 2556
wa. W@nd) unInedeveunny, 2552
W.U. @ENE) Wy IneaeveuwLny, 2549
NAIUNINIYINTG
1. unAuAte/unanuAvInsiaRL
1.1 S2AUUIUNYIA

Utara, S., Salidkul, N., Karaphun, A., Sonsupap, S., Chanlek, N., Hunpratub,

S., & Phokha, S. (2025). Structural, morphological, optical, and
electrochemical properties of Zn-doped CeO,/rGO nanocomposites.
Materials Science in Semiconductor Processing. 189, 109288. (A1
ALY 1)

Chaipech, K., Kamwanna, T., Phokha, S., & Yensano, R. (2024). Structural and
room temperature ferromagnetic properties of Fe**-Doped CuCrO2
fibers. Materials Chemistry and Physics. 317, 129178. (A1AzWuY 1)

Jantachum, P., Phokha, S., Hunpratub, S., Chanlek, N., & Utara, S. (2024).
Improved cure characteristics and mechanical properties of an
epoxidized natural rubber filled with cerium oxide nanoparticles:
Influence of epoxide levels and filler loading. Journal of Applied
Polymer Science. 141(8), e54969. (AAzuL 1)

Phokha, S., Boonserm, K., Chirawatkul, P., Chanlek, N., Kidkhunthod, P.,
Sata, V., Chindaprasirt, P., & Hunpratub, S. (2023). Investigation of the
magnetic and mechanical performance of fly ash
Geopolymer/BaFe;,0,9 nanocomposites. Radiation Physics and
Chemistry. 209, 110995. (A1AZLLUY 1)

Utara, S., Jantachum, P., Hunpratub, S., Chanlek, N., & Phokha, S. (2023).
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Enhanced dielectric constant and mechanical investigation of epoxidized
natural rubber with TM-doped CeO, nanocomposites. Journal of Alloys
and Compounds. 939, 168601. (A1AZWUY 1)

Jantachum, P., Utara, S., Hunpratub, S., Chanlek, N., Kidkhunthod, P., & Phokha,
S. (2023). Improved magnetic properties of CeO, nanoparticles on Ce**
valence states by Fe’*/Co”*/Mn*"-doped CeQ, nanoparticles. Radiation
Physics and Chemistry. 208, 110920. (A1AzLUY 1)

Hunpratub, S., Chullaphan, T., Chumpolkulwong, S., Chanlek, N., & Phokha, S.
(2023). Characterization and electrochemical properties of Carbon/CeO,
composites prepared using a hydrothermal method. Materials
Chemistry and Physics. 303, 127820. (A1AZLUY 1)

Utara, S., Hunpratub, S., Pinitsoontorn, S., & Phokha, S. (2021). Characterization
and magnetic performance of pure CeO, nanoparticles via an ozonolysis
reaction. Results in Physics. 30, 104890. (A1AzLu 1)

Hunpratub, S., Phokha, S., Kidkhunthod, P., Chanlek, N., & Chindaprasirt, P.
(2021). The effect of cation distribution on the magnetic properties of

CoFe,04 nanoparticles. Results in Physics. 24, 104112, (A1AzLuu 1)

2. fsymilege
guIauns ween. (2561). MIduasizilaseadiaunlunazn1sinsient. veuwiu. 1ssiun

UMNINYNEBVOULAY. 190 Wil

183w Tideu
PI102102 namansaaaAN gL
PI02104 Toiuagual mé‘ﬂﬁugm
PI102201 QuUVNAMARIHUFIL
PI02202 i3nsflowasnsin 1
PI02205 FaumansuaziAndualniiugiu
P102206 \3asilonazmsta 2
PI02301 eeslolinTeiieTanmans
PI02307 Funwwnsiidndinsesdle
PI02308 TnsaAsemsi@ndiedesile
PI02309 mMswseiiinUszaunisalivdnmnei@ndiniesle
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2. ¥o-ana WednSde iuUseii

AU HYI8ANENI1A158

Us299n15ANEI

(Y s

U5.0. (F@nF1ans

q

wazunluwalulad) unnIneasvoulny, 2558
.. WEnd) unIedeveunny, 2553
.. (WEnd) uvinendesvsiganssiil, 2549
NAIIUNIIVINTG
1. unANATE/AUNAMEATINSTRRAN
1.1 32AUUIUIYIA
Utara, S., Salidkul, N., Karaphun, A., Sonsupap, S., Chanlek, N., Hunpratub,
S., & Phokha, S. (2025). Structural, morphological, optical, and
electrochemical properties of Zn-doped CeO,/rGO nanocomposites.
Materials Science in Semiconductor Processing. 189, 109288. (AAzLUY 1)
Jantachum, P., Phokha, S., Hunpratub, S., Chanlek, N., & Utara, S. (2024).
Improved cure characteristics and mechanical properties of an epoxidized
natural rubber filled with cerium oxide nanoparticles: Influence of epoxide
levels and filler loading. Journal of Applied Polymer Science. 141(8),
e54969. (AAZLUY 1)
Phokha, S., Boonserm, K., Chirawatkul, P., Chanlek, N., Kidkhunthod, P.,
Sata, V., Chindaprasirt, P., & Hunpratub, S. (2023). Investigation of the
magnetic and mechanical performance of fly ash Geopolymer/BaFe;,0;9
nanocomposites. Radiation Physics and Chemistry. 209, 110995. (A1AgLUU
1)
Utara, S., Jantachum, P., Hunpratub, S., Chanlek, N., & Phokha, S. (2023).
Enhanced dielectric constant and mechanical investigation of epoxidized
natural rubber with TM-doped CeO, nanocomposites. Journal of Alloys and
Compounds. 939, 168601. (ANAzLUY 1)
Jantachum, P., Utara, S., Hunpratub, S., Chanlek, N., Kidkhunthod, P., & Phokha,
S. (2023). Improved magnetic properties of CeO, nanoparticles on Ce**
valence states by Fe**/Co?*/Mn?*-doped CeQ, nanoparticles. Radiation
Physics and Chemistry. 208, 110920. (A1AZWUY 1)
Hunpratub, S., Chullaphan, T., Chumpolkulwong, S., Chanlek, N., & Phokha, S.
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(2023). Characterization and electrochemical properties of Carbon/CeO,
composites prepared using a hydrothermal method. Materials Chemistry
and Physics. 303, 127820. (A1AzUY 1)

Utara, S., Hunpratub, S., Pinitsoontorn, S., & Phokha, S. (2021). Characterization
and magnetic performance of pure CeO, nanoparticles via an ozonolysis
reaction. Results in Physics. 30, 104890. (A1AzLUY 1)

Hunpratub, S., Phokha, S., Kidkhunthod, P., Chanlek, N., & Chindaprasirt, P.

(2021). The effect of cation distribution on the magnetic properties of

CoFe,04 nanoparticles. Results in Physics. 24, 104112, (A1AzLuY 1)

183w Tideu
PI102102 naransARTAANAiLg Y
PI02104 Tiuagial mé‘ﬂﬁugm
PI102201 QuMNaFNARSALg Y
PI02202 \3nsflowasnsin 1
PI02205 FaumansuariAndyelmitiugiu
P102206 \3asilouazmsta 2
PI02301 peslolinTeiieTanmans
PI102307 Funwwneiidndindedle
PI02308 TnsaAdemsi@ndiedesie
PI02309 maweuiinUszaunisaliv@nnsildndiniosdle
P102401 msfinUssaunisallivdnnsildndiniadle
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3. ¥a-ana WILNANT JaNUS

AU HYI8ANENI1A158

Us299n15ANEI

(2

W @And) PaensalumInends, 2554

M. (WENd) W InenduasvaiunIuns, 2551
NAIUNIIYINTG
1. unANATe/AUNAMEATINSTRRAN
1.1 SEAVUIUIYIA
Hunpratub, S., Chullaphan, T., Chumpolkulwong, S., Chanlek, N., & Phokha, S.
(2023). Characterization and electrochemical properties of Carbon/CeO,

composites prepared using a hydrothermal method. Materials Chemistry

and Physics. 303, 127820. (A1AzWUY 1)

3w fideu
PI02101 adinenansansuiiandinode
PI102102 naransARIaANAiLg Y
PI02104 I wagu mﬁﬂﬁugm
PI02106 Weeaniveyanazaia
PI02201 DUVNAMARHUFIL
PI02205 fimumansuasiAndyealmifiugiy
PI02208 Msdoansdidnendans
PI102307 Funwwnsidndindesde
PI02309 mawSeufinUssaunisalinnInneildndiniadle
PI02401 msflnUszaunisalinnTnneildndiniasile
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4, %a-aqa WNEAUYIY YUNANAIIA

AU 919158

Uszian1sAne
.o, WaEnd) uinedemaluladgsuns, 2550
7.4, (nalulagian) umingrdemalulagnsyaeunasuys, 2543
WU, (ENE) winIneduinunsaans, 2540

NAIIUNINIBINIT

1. unAadsE/unAMEATIMSTRRNS

1.1 S2AUUIUIIA
Hunpratub, S., Chullaphan, T., Chumpolkulwong, S., Chanlek, N., & Phokha, S.
(2023). Characterization and electrochemical properties of Carbon/CeO,

composites prepared using a hydrothermal method. Materials Chemistry

and Physics. 303, 127820. (A1AZLUY 1)

183w Tideu
PI102102 naFansAaaaniig v
PI02104 Iniuazuy mé‘ﬂﬁugm
PI02201 QuUVNAMARIHUZIL
PI02202 wSesilowaznisia 1
PI02205 FaumansuasiAndyealmifiugiu
P102206 \3asilouazmsta 2
PI02301 pseslolinTeiidTanmans
PI02307 Funwwneiidndindedle
PI02310 MawseununSeNaniafnwmsidndinsodle
P102402 avRafnvmssuiandiedesie
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5. Yo-aina WNANIYIN ASATUE
ALY 919158
Uszdan1sAnen
97U, (AMNITUATLATTININ) UMINeNduauasIweTtl, 2550
wm.a. (0d) InInerdemalulagasuns, 2557
NAIUNIIYINTG
1. unANATe/AUNAMEATINSTRRAN
1.1 32AUUIUIYIR
Sripirom, J., Raksawong, O., Maowong, S., Kamonwannasit, S., Khemthong, P.,
Youngjan, S., Butburee, T., Prasitnok, K., Prasitnok, O., & Phatai, P. (2025). Basil
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SHs requirement/need (Q’%"]N'm)
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SHs requirement/need (§314311)
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> Knowledge Skill Ethics Characteristics
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