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001-102 maniWsyFUMIWanNTE 2((2)-0-4)

(The King’s Philosophy and Sustainable Development)

ANUMING HANMS uuRa ANud Ry uazithvueuesndnlSyanueursugianeliios HaNA1TNTINU
ﬂﬁﬂﬂ?ﬂ"’ﬁ}?i"ﬂ 15191115\1 Warun miﬁwummmﬁ@l'§w‘Jz‘meazmsﬁmmadnéfﬁu Lm%ﬂ1ia!’ﬂ§1$ﬁ'ﬂ15ﬁ1ﬁ1ﬁ@§
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Meaning, principle, concept, importance and goal of the philosophy of sufficiency; work principles;
understanding and development of the king’s wisdom and sustainable development; and analysis of application of the
king’s wisdom in the area of interest including individual business or community sectors in local and national level
711-101 UszTemviilowsngud 1(1)-0-2)

(Benefit of Mankinds)

mahnnsTmdasanmaesdanud whundnlssavearsugianerdios nanmashle Whits wann iie
sz Temfifioran e

Knowledge integration activities, with emphasis on sufficiency economy philosophy, work principle for benefit
of mankind
mszmmniunailewazafidud
117-103 $ﬂ3§’mﬁuazﬁﬂ-ﬁ1-ﬁ1qﬂl 3((3)-0-6)

(New Consciousness and Living a Peaceful Life)

msiia@ mahialiaeutazifiuanuasuesia midszgnd lFanlumsGeunazininssuae ihad
WasasaggauRauazesualishlamsdsuulasvesersual Tanwugy Tnsuteilu qamvesdiauazany
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mii’{fﬂuaw%’ﬂmmmuasﬁé‘u wanata mahliazseusuanuuana e Sauss s AnuAa ANuTolA
GRITIY miafjéanﬁuuuﬁugwumﬁaﬁﬁu WinbzmstemsotududuazinbenyTansssy misamsanu
TaudaneduaTsiorszgnd 19 lMiRauuamensduiudiaiduguiasdud

Consciousness, mind calmness and apprehension of peace; able to employ consciousness in studying and
conduction activities, including cogitating upon thought and emotion; able to understand change in emotional state, being
happy, learning to share and acknowledging value of life and humanness; self-perception and understand others; having
positive attitude; understand and accept differences in culture, idea belief and value; state of coexistence with ethics,
peaceful communication skill and multiculturalism skill; conflict management and non-violent method to apply into the
state of living life in happiness and

Peace
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196-101 anmdunaiios 2((2)-0-4)
(Citizenship)
a [ A o o I A Y o a [
LUINA YNNI ﬂﬂ!ﬁi]U@]LLa%ﬂ'JHJﬁ1ﬂﬂlu"UENﬂ'JWJJL‘L]uWﬁLiJENﬂWfJGl@]Waﬂﬂﬁ‘l]EZ%WﬁﬂqﬁﬂiuigﬂU“}jN%u
denuTanuazdenuoou lail (desnuaiion) MIMINNYNIE ANVTVHATDUADTIAY
Concept, principle, characteristic and significance of citizenship in democratic community, global and virtual

society; law-abidingness; social responsibility

993-172 Inans1sauzlunizinga 1((1)-0-2)

(Social Engagement in Crisis)

k4 k4 '

LLHQﬂﬂLLﬁ%ﬂﬁﬂﬂWiﬂlﬂQﬂTSTQUﬂUﬁH%WLﬁﬂQ@%}U miﬂnﬂmﬁa@uaqmmmmuﬂﬂaﬁmmzmsﬂgﬂ’amﬂnﬂ
A A A 7o 0 & 7o o Y o v A A Xy . A
WuAuFNINEDIUMIATIA0 ‘]ﬂ!,Wfllu‘]Ji%IEJGIfuﬂ‘]JQﬂuiﬂﬂi“ﬁﬁﬁﬂﬂﬁ“ﬁ’]ﬂwuﬂu%w!D@Qﬂu!m%ﬂﬁ"ﬁ’]ﬂ!ﬁﬁﬂﬂuﬂ
FUAIN

Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service

< Y % a A
tﬂigﬂ1§!1]1&§d1]5$ﬂ61|ﬂ15ﬂﬂﬂ1§ﬂﬂnﬁ\i§3‘ﬂ‘ﬂ
001-103 losdegaauiudilsznoums 1((1)-0-2)
(Idea to Entrepreneurship)
< 9 a Fy a a [ ) a a 9
ﬂ?ilﬂu@ﬂﬁgﬂf]‘ﬂﬂ'ﬁ ﬂ'li‘]Ji&’LiJuﬁﬂ'lW!L’]ﬂﬁ’f]iJ‘h;iﬂi] ﬂ']illﬁ’N‘l’i'lT’f]ﬂ'lﬁVl'N“ﬂ;iﬂi] NITIANLUINATINIAIY
-ﬂ' A a &Y T
!ﬂiﬂﬂllf]‘ﬂ'l\i‘[jiﬂ‘ﬂﬁllﬂiﬂu
Introduction to new entrepreneur creation; business environment opportunity analysis; using business models

with modern business tools

[
=

747-102 Yoyaiiiminoy 2(2)-0-9)
(Answering Questions with Data)
¥ o 2 A 9 2 (g 1 aa o w 4 @
m‘smmmﬂuﬂazmumﬁu% fﬂi‘l{i'l‘ll’t']i,luﬁi]'lﬂﬁﬁi’t’]‘]Jﬁ'JLlﬁ%ﬂﬂ’Jﬁ'liqlu‘]f’Jﬁﬂigi]'l’JLl ﬁﬂ"ILlﬂTiﬂ!ﬁi]i!’Uu
13 o 9 a Y 9 aA o @ 1A 9 F) A aa
N1TIANITLUASNITUUNUDY A ﬂﬁ’JLﬂiW%‘Vi‘U’t‘)HﬁIﬂfﬂ"ﬁ!ﬂﬂIuiaﬂﬂ'ﬂuﬁwﬂ AU INaInNyany uaz“lwqyg]am
dy Y ady Q o
LUDIAU ’J‘ﬁﬂ?iﬁ?ﬂwa MAUANMTUUTUD
Developing interesting research questions; primary data collection; data management and classification; modern
technology in data analysis; varied learning sources; basic statistics; drawing conclusions from data; data presentation
techniques

T o o/

v b4 Yaa
a13TNIVYDYINIIMNU UASNTININA
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117-116 M33imiu@aIna 2((2)-0-4)
(Digital Environment Literacy)
A A a J a @ 4 a o o A
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Technology; artificial Intelligence; cyber ethics and regulations; concepts and significance of media and
information in digital age; modern communication landscape; media impacts; communication behaviors in digital media;
private right and violation; access to information; use of information for lifelong learning; citation; information
presentation
299-104 3Aa Jmniin 2(2)-0-9)

(Values of the Wise and Deliberation)

Y Y a

AsTIUMIAAMIINEIMans Anuesai i mainemansuazimalulad wansznudeiniin
gAY dany Lazdunadey u,u3‘1/1Nmiﬂmﬁuuﬁnlmﬂﬂujmﬁ!ﬁﬂmﬂwaﬂix‘n‘umaﬁwmmﬁm{uazmﬂiuiaﬁ

Scientific thinking process; progress in science and technology; impacts of science and technology on way of
life; economy, society and environment; preventing and solving problem arising from science and technology impact
724-106 iIMmzAAnszuaINENManaaielval 2((2)-0-4)

(Current Issues in Modern Science)

wannmsduIneenaaiiazmaTuTadiewaauamdia jluuumsldina TuTeduazansaumenile
mImniuanumsaimaInnmand maTuTandsnuuazdunaden anmmsaifigiuvesanudomdima

a 4 ~ @ @ a @ 3 a J =
INYIATAT mﬂTuTammzummaﬂmmuwﬁm QUNAN uazszavanalszauInemansiazima lulag

]
Aad o w

@ ] o A 9 v o A a o < A A A
ﬁﬂﬂelﬂﬂgluﬂi]i]‘ UNNYIVDINUVFIAN NITINDY Lﬁﬁ‘hl;ﬁsﬂﬁ]L!ﬁ%‘l/liwmﬂﬁ‘ﬁﬁﬁll"ﬁ”lﬁﬂﬂ?ﬁ\i!,‘l_]u’ﬂu”lﬁueli]’ﬂiﬁlllwﬁﬂigﬂﬂ
' A AAa A v a 4 = A [
ADNUYBEY TIUVIN LASTILIAADY NYUNIYINGIATNT ma luladaz duadon
Science and technology development for enhancing quality of life; IT applications in science, technology,
energy and environment; scientific and technological advancement; communal, regional and international innovations;
modern scientific and technological issues related to or with impacts on society, politics, economy, natural resources,
humans, living organisms and environment
724-107 M3u3andAe) 2((2)-0-4)
(Green Consumptions)

a a

Hanaludumninnsosding (Eco-university) fiadanaden MINen5535093 wasumaTuTad ves
1T LaIATHYAIAY) uazm‘sﬂ%uéf’;“lﬁ’ﬁuﬁu’dmummfﬂmﬂéﬂuuﬂmgﬁaﬁ%ﬁaﬂ'mJau@auﬁﬁ%ﬁnﬁﬁmmzﬁa
miﬁmmﬂmmw?@mafJ'Ne‘feﬁumiﬂ%"uéfﬂﬁﬁaﬂﬂa”mfTumsﬁwmgﬁm?}mmﬁ’amﬁﬁu (green and sustainable city)
wianssudidenazmadenldninsual giasaumeiiemnieususssumnd Jnniuma TuTabmsdemsuazns
ﬁnﬁuasﬁ’ayaﬂinuuﬁugmmmwnﬁ@uﬁﬁu

Happy life in eco-university; environmental dimensions (natural resources, energy, technology, waste and
socioeconomic) adjustment under globalization changing for balanced life; eco-development for sustainable development
of quality of life; adaptations to sustainable and green city development; green innovation and product selection;

application of basic GIS for natural disaster warning system; dynamic globalization and critical media literacy in

multicultural society
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746-103 Wunan 2((2)-0-4)
(FinMath)

Y
v A a

79 9 9 a o k) a a J A [ dy
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MUHUMIRUEINYARA MIREUFITZFURT agMTaINUAIUMIRIUTDIRY

Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation; personal

financial planning; installment payment; and basic investments

ﬁ1§$ﬂ1y1llﬁ$ﬂ1ia’i’)ﬁ1i
MYIBDINGY
417-101 lg-35aw 2((2)-0-4)
(Hi ! English)
=y [ aa o w =5 Y = v ' 9 a Y o
miNﬂﬁuﬁnmmmmﬂqﬂum%ﬂﬁ:mau I?Jﬂ’ﬂﬂH$ﬂ1§@@ﬂLﬁENﬂTH”If’J\‘iﬂf]‘HE]EJNQﬂﬂf’N IIUINNBENIT
i H 9
ﬁ‘L!‘VI‘LlTﬂ']HTflilﬂi]HN'luﬁ’fWIﬁa'lﬂﬁﬁ'lEl LYU m%@u UMU VNNWA ﬂ'l‘WEl‘L!G]; UAagUNUIITYYTU 9
Practice of English conversation in daily life; practice of English pronunciation; learning English through media
such as English cartoons, fairy tales, songs, movies and short descriptions
417-102 wiuneua Inan 2((2)-0-4)
(Pen and Post)
maauinsemseu nfumsiiiade lianudday uazswazBoaueaune u vereramAny e
@ = 1 @ 9 3
nnvemsendsennaneg luseavdse Tonuazdonnuauq
Developing reading skills focusing on identifying topics, main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills

M Ing
411-101 M lng My s 2((2)-0-4)

(Thai Language Your Language)

o o YR KX a Y = A1 o a A [ tal Y

ﬂﬁelWﬂ‘]_lﬂﬁuﬂﬁuﬂﬂ'ﬂﬂqﬁ‘ﬁﬂuﬂﬂﬂﬂ’)ﬂﬂﬁﬁ]ﬂu‘ﬂlqlxiﬁlli]ﬂ‘ﬁWaﬂ]ﬂﬂﬂﬁﬁ@ﬁWiﬁWﬂ’)ﬁQﬂi%ﬁ\iﬂﬁN“] hlﬂ’é)ﬂN

Y 4 A @ Y 1 A o Aaa o Y
IRNETUNUVADIUNITUNITADAT ﬂ'lii‘]Jﬁ']iﬂ')flﬂ'li’f]'lu!W’f]i]UGli]ﬂ'ﬂiJ ﬁ‘gﬂmmLm:mmimﬂpmiumiuﬂﬂ%
sz Towd

Language and presentation of ideas through written communication appropriate with different situation for the
achievement of communicative objectives ; culture of Thai language usage ; practice of correcting defective message in
communication ; receiving information by reading for main ideas, summarizing, and criticizing for learning and living
application
411-102 aumnms ng 4.0 2((2)-0-4)

(4.0 Thai Conversation)

9

fﬂHWﬂllﬂTi‘Ijﬂﬁuﬂﬂ”ﬂMﬂﬂﬁ?ﬂﬂﬁmﬂﬂﬂﬁﬂmuﬁﬂuﬁWN’JG]Q‘]JS%EN?{G]N?] UASHUISTUNUUITUNNNAINY
@ t4 4 a @ § o a @ i a
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Language and expression of ideas via appropriate use of verbal communication process in accordance with socio-cultural
contexts and situations under different objectives; personality and nonverbal language for speaking achievement; listening

for information critically for learning and living application

= d a2
aTqUNEManIUasn
= d
aUNIYANAANT
% d
125-101 HAONIINAI AN 1((1)-0-2)
(Creative Craft)
m3na Mmsldiney nazmsdamsgiidyan Waonssuiesau msnaarasuadeassd inauianssy
ldgnmsadequamazyanmaasygne
Thoughts, skills, and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 aeedEnsY Jae 1((1)-0-2)
(Craft Appreciation)
o w a o A a ° L aa o w
maiiaamae 15wl av e linannuasanuuazii iy 195 Teni lugialsediu
Creative use of waste material
277-104 M3QUHIIV 1((1)-0-2)
(Cartoon Appreciation)
4 dy 9 o 4 1 aa o w
minazimsquidesdunazihmigullanuasuuvedldludinlsziriu
Drawing cartoons for beginners; decorative cartoons
411-103 aduiisnd 1((1)-0-2)
(Colorful Fiction)
9 Sa ' 9 o o ] Y odq ¥
mmmﬂﬂammwm ﬂ’)?ﬂ\lﬂiiiﬁ\ﬂﬁ] AUATIATUAITINIY ﬁ\iﬂi\lllag’lﬁmuﬁiiﬂWWUQWNE’(?Nﬁiiﬂ‘ﬂi%ﬂWBW
x 9
Glugmmmnm LYY UIUYTY ﬁﬂﬂ’du VNN UN[LAT

Life experience, inspiration, aesthetic, social and cultural appreciation through novels, short stories, songs, and

plays
412-123 Aailzuausians 1((1)-0-2)
(Chinese Art)
And Tausssududua1e 9 1wu midansgay Aademsleunnuiv gnaa Aalzmisesuaze iy
Fudu
Chinese art and culture such as paper cutting, the art of Chinese Calligraphy, abacus, the art of tea and food
413-242 r@ivinang 1((1)-0-2)
(Malay Enchantment)
A Uszndl Sausssuvewniuaglulszmalnonaze udou
Race, culture and traditions Malay in Thailand and ASEAN
415-140 ﬁlﬂ‘lli:g]é’ij 114 1((1)-0-2)

(What’s Japan)

o o A a Y ' = a PE)) ' T o A o
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Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese

society

416-146 NOIMAUDND 1((1)-0-2)
(Get to Know Korea)
9
ﬁaﬂ’)@luﬁiimﬂWﬂaﬁHu@]N ) b¥U ﬂ?iﬁ?@?ﬂ?ilﬂ?ﬁa IMUTITUMITTYTIAUANVDIF UMY NS
= @ 1 I
INIYA UAZ NITNUNISATHAN 9 Lﬂuﬁ'u
Korean Art and Culture: Korean Cooking, Korean Traditional Dance, Korean Wave, fole paper
437-111 Aadsiinia 1((1)-0-2)
(Arts Therapy)
9 Ia A @ t4 a a o 9 =R
ﬂ§$TJ’JL!ﬂ”liﬁﬁNﬁiiﬂﬁﬁﬂmW@Wﬂlu%ﬁJﬂTwﬂNﬂﬁﬂ\lﬂ!uaxﬁﬂﬂﬂejﬂ]ﬂ NMTUTHITIANITANUIAN NI
A Y an A 9 I A ¥ J o o v 99 o o
LA DNHAT T EITAYITNITNAINATIA miuﬁiNﬂamuu%Glummua:wmmmmﬁzﬁuﬂgiummu“luﬁm‘u
= &4
AN
Arts and creative activities for improve emotional and mental well-being. Learn to manage the feelings,
expression and communication in more positive way. Increasing self-confident and develop a greater self-awareness
910-114 INAUINAINHINNABTIVAIUATUNS 1((1)-0-2)
(PSU Songs Appreciation)
un I 1 a t4 a @ a 4 7
Useiannuduan AUAT NITIVITYU u,a:quvﬁﬂzmawmwmummmaﬂﬁwmuﬂium ﬂ”li"ll‘]J%’f’N‘]JVl
MAINNINSE TAge1AEIT NI D AUNAIAI
Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in difference way
=
NI
117-118 Tung 1((1)-0-2)
(Yoga)
v o o o v o ! o o A 1 A
anuiuazineg Teny msvenmasmendslonz msllszgnd 19 loaz ligmseenfasmeoiodudsu
qumwluainlsedriu
Knowledge and yoga skill, exercise with yoga, applying yoga to promote health in daily life
281-204 aand 1(0-2-1)
(Social Dance)
I 1
Wnwzilesduazinsomlumsaad wash I lumsaaa wiumsinlfuia
Basic social dance skills and etiquette; social dance music; emphasis on practice
281-205 Nanssulszneudaniy 1(0-2-1)
(Rhythmic Activities)
ald' v A [ [ d' [ ~ a
ﬂ’J'llJELﬂEJ'Jﬂ‘Uﬂ%ﬂiihﬂigﬂﬂﬂﬁ]\?‘l’i’J$ mﬂyﬂumimaau"lmﬂizﬂamamz LWﬂ\i'i/lGl‘]sﬂuﬂ%ﬂiﬂJﬂigﬂﬂU
danaz wlumsindiia
Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic activities; emphasis on

practice
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281-207 vhatnAvaa 1(0-2-1)
(Basketball)
9 o =2 g Y ax = a va a 1w
ANUIUASNNHENWIVITNAVDALUDIAY IFTOU ﬂﬁﬁjﬂl]g‘ll@] NEANULASNITLUUIVU
Basic basketball knowledge and skills; teaching methods; practical drills; rules and competition
d
281-209 Joataduoa 1(0-2-1)
(Volleyball)
Y @ 2 1d X Y ax = awva A 1w
ANUIUASNNHENWIIDAUQIUDAIVDIAU I5ToU ﬂﬁﬁjﬂl]g‘ll@] NEANULASNITUUIVU
Basic volleyball knowledge and skills; teaching methods; practical drills; rules and competition
d
281-210 uauavoa 1(0-2-1)
(Handball)
) @ = J d” Yy as =2 ava A [
ANUIUASNNHENWIUIUAVDALUDIAY 1B Y fﬂﬁl?lﬂﬂi‘]‘u@ NANT HASNITLUUIVU
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 midamuila 1(0-2-1)
(Table Tennis)
9 @ = a a dy Y ax a ua a 1w
ANNIUASNNHEDWUNIUANUUTUDIAU ITTOU ﬂ'ﬁﬂﬂﬂaﬂﬁ NANULASNITUUIVU
Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
281-216 HUANUAY 1(0-2-1)
(Badminton)
9 o a [ dy Y  aa = a va a (Y]
ANNIUASNNHSUUANUAULUDIAU ITADU ﬂ'lipjﬂﬂgﬂﬂ NANLASNITUUIVU
Basic badminton knowledge and skills; teaching methods; practical drills; rules and competition
281-219 e 1(0-2-1)
(Swimming)
Y @ = ' 3 -ﬂy Y ax a wa a 1w
ANNIUASNNHENWINYUNVDNAY ITTOU ﬂ'ﬁﬂﬂ‘ﬂaﬂﬁ NANNULASNITUUIUVU
Basic swimming knowledge and skills; teaching methods; practical drills; rules and competition
281-220 11lnoa 1(0-2-1)
(Petongue)
9 @ = dy Y ad = a oua a (Y]
ﬂ??ﬂgllﬁgﬂﬂ‘lﬁSﬂWWl‘]JG]’ENL‘]_I’t‘Nﬁu 1509U fﬂil?]ﬂ‘l.]g‘]_lﬁ NANULASNITUUIVU
Basic petongue knowledge and skills; teaching methods; practical drills; rules and competition
281-223 1elne 1(0-2-1)
(Thai Boxing)
9 @ = dy Y ad 8 a wua a [
mm;uazwﬂmﬂwwmzl'lmmmm 150U ﬂ?iﬁlﬂﬂ{]‘ﬂﬂ NANULASNITUUIVU
Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
281-225 maula 1(0-2-1)
(Taekwondo)
Y @ = @ -ﬁy Yy ax ava A (Y
mmguawﬂyzﬂwwmmuiﬂmamu IPdOU ﬂ'ﬁﬂﬂ‘ﬂa’ﬂ@] NANULASNITUUIVU

Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition
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281-226 lodla 1(0-2-1)
(Aikido)
9 @ = a dy Y as a wa a 1w
ﬂ'ZﬂIJqﬁ‘!LaZVIﬂE%ﬂWWN],E]ﬂIﬂL‘U@QGIu A5AOU ﬂﬁﬂﬂﬂaﬂﬂ AANUASNITHUIVU
Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition
281-227 gla 1(0-2-1)
(Judo)
9 @ = dy Y a = a wua a [V
mmguazwﬂmﬂmgimuamu APADU ﬂﬁvjﬂl];]‘ﬂﬁ NANULATDITLUIVU
Basic judo knowledge and skills; teaching methods; practical drills; rules and competition
mszaenfnyily
= d
aTqUNIBYMNaNI

a

125-102 uinvssduviagivayan 2((2)-0-4)

oo

(Miracle of Wisdom)

~ 9 ] ' o a y A v o A
ﬂ”li!,ifJ“L!Qi.LL’QSL’HuﬂEllﬂ”l‘ll@\i’mlu‘ﬁﬁﬁmmggﬂﬂtyﬂﬁﬂf’Nﬂu ﬂﬁ‘],l”ﬁﬂﬂﬂﬁalﬁmuWﬁllﬂ‘]JﬂﬁﬂJﬂfJuu‘ﬂﬁQ"Uﬂﬁ
EGEY

Learning and appreciation of local culture and wisdom; integration with social changes

425-100 INUFITIUINBY 2((2)-0-4)
(Culture Guide)
ANUATEHUN uazb?}wm“lumﬂfmNﬁ“muﬁismmggﬁﬂnujtyjﬁ’mﬁu MsysaMsanuimalse fameans
o

SamsssuiumsthumsneufieInaSansssy

Appreciation of cultural heritage and local wisdom; knowledge integration with cultural tourism

mszmmsﬂuwmﬁm
196-103 A1 WMAZMIFAMS 2((2)-0-4)
(Leadership and Management)
a = e 4 o Yo o 9o v 9 o E 9 o
HUANA NV NTAUANYUNYINUNNICHUT aNHUSUNUINHUULASHATY gummﬂaauuﬂm HUINT
Y s
AINAIIAN
o a o 3 A [ = @ @ a
AUITDUCNMININIU miﬁ%ﬁwmmuazmﬁmﬂugﬂuwn ‘Haﬂﬂ'lﬁ!mgi‘Vli]‘H{;]ﬂﬁ'i]ﬂﬂ']iﬂ'li"l]ﬂﬂ'ﬁﬁﬂﬂﬂq‘ﬂ‘ﬁ'LLU’J
o o ] ° a o o 4 o
1/]Nﬂ'ﬁWGM“LH‘I/]ﬂ‘]el$ﬂ'lilﬂuwz}uHm$fﬂﬂﬁn’i'li%ﬂﬂ'li@ﬂll“lfiﬁﬂﬂ1ilﬁ@ﬂ'ﬂhﬁ1ﬁi]
Concepts and theories of leadership; characteristics and roles of leaders and followers; change
leaders; creative leaders; competency; team building and teamwork; principles and theories of strategic management;
leadership development; success-oriented management
a d o v A (v
437-201 d3amaninUANNSURAYO URDFIAN 2((2)-0-4)
(Ethics and Social Responsibility)
uuaRa Ny AnwdidAy ssemani lumsieiediny msadsadnuaiindny anusuiaseude
AULD

Fanutaz auadouHIuNINIT TUN O FInY
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Concepts; theories; significance; ethics in social work; identity construction; self, social and

environmental responsibilities through social activities

M13zagod My
724-108 5354H1ANTA 2((2)-0-4)

(Natural Therapy)

a2 A A

wIAANEINUSITNNATamenunEIaNg mudenlumsifiameguniw thihiia auasiiia
a2a o w a o J a
Toaz ayu Ins ludinlszs1iu waadueininsssuna
Natural therapy for healthy life; alternative health practice: forest therapy, music therapy, yoga, herb, natural

products

a3zMIAATIIZTUD
276-101 MIUDIMNUVUDIATIN 2((2)-0-4)

(Holistic View)

mmmmwmmj’fsauﬁaﬁﬁm%ﬂu%ﬁﬁﬂizﬁﬁu ANUENITOVDININUUVBIATIN MTFIMNHY
ﬁmumiai’ﬂ15uJ?;auuﬂmmaﬁaﬂuwnfwuﬁm wazmamsainansynufieiaty NszUIUMIARIATIZHYOYA
FaSnanasFaudnuas madenldteyamsaumaiomsdaduladiaym ua:ﬁuﬁua%’ayauuﬁugm
AUTITN

Knowledge acquisition in daily life; holistic view; literacy of changes in multicultural societies and
consequences; qualitative and quantitative analysis; choosing information sources for problem solving; ethical

considerations in data presentation

437-202 Aneenamaen 1hlaeehanain 2((2)-0-4)
(Smart Thought, Clever Understanding)
o a an)) Y sy 9 g a A ' 2 Y 1Yy 4 A
ﬂ']ii]ﬂﬂ']iﬂiyﬂ'll"]f\iuiuﬂﬁu L"’ll']qlfl]"llﬂiﬁllﬂﬂsllﬂ\?"’ll'Jﬂ'J']lIﬂﬂ‘V]Lmﬂ@]'N NN UUDIAUUDADYVDIVINITUAA

1Yo '

a 4 o a a v o
T¥anuAavesauieaiudot e lans ldmguasailivaniunsal Tanvmin lidsnunneu whlvaues
Conceptual resolution, understanding, understanding of polarized and different point of view, recognizing the advantages
and the disadvantages of different opinions, constructing student own ideas, logical assessment of real situation, unknown

worldview, self-understanding

ﬁ1§$ﬂ1H1!!ﬁ$ﬂ1ia’i’]ﬁ1i
412-201 %4712 9900 2((2)-0-4)
(Ni Hao Zhong Guo)
J =) = Y @ @ =< = o J v Y A
ﬂ'liﬂ']EJLﬁ'fNﬂ'I‘H']%uﬂﬂ'Nﬂ’JEJfJﬂ‘kﬁIillu ﬂ?iﬂﬂﬂﬂﬂlﬁﬂﬂWﬂm%ugﬁig UaZITIUYNA mﬁﬁuwuﬂummaﬂ
A o oAa o w
!ﬂfJ'Jﬂ’U‘]f’J(?’l’]Jigi]'l’Ju
Pinyin romanization of Chinese phonemes; pronunciation drills of consonants, vowels and tones; Practice of

listening and speaking skills on daily life topics
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413-213 N uALDOUNIT 2((2)-0-4)
(Malay on Tour)
A ci [ 1 y d 3’; 1
nmmmg‘wLﬂmsﬁjmmJmimmﬁﬂﬂuﬁmumimmmmiuuaxmﬂaxmﬁ
Malay for tourism in Thailand and foreign countries
; .
415-203 1l laalnan1d 2((2)-0-4)
(Say Hi Style Kawaii)
Ay X 9 9 4 o o A Yo ¥ a oy ~ o
ﬁﬂﬁuwmmmtyﬂ,umamu "U’E)ﬂ;l‘ﬁ!,ﬂﬂ?lﬂﬂ@]OlﬂﬂllaglﬁﬂﬂﬁW?iﬂﬁﬁﬂ Wﬁ@ﬂ\lliﬂug"uuﬂ‘ﬁﬁﬂ\llum\l ANUDITU

U

ax A A t4 o A ] A A
MY LifN51’3!Lﬂ$ﬁﬂ?uﬂﬁﬂ!ﬂ%%ﬂﬂuﬂl@@ﬂﬁzmﬁﬂluﬂuw1uﬁﬂﬂﬁiﬂﬂﬂ’61ﬂ
Basic Japanese conversation; talking about personal information and related topics; learning Japanese traditions,
cultures, and ways of living; current events in Japan through multimedia
416-125 dugosa sl IniSe 2((2)-0-4)
(Annyeonghaseyyo Korea)
= o 4 Y A : A = Yy ¥ o = aa
ﬂ”lil?]ﬂ‘l/lﬂ‘hlz’ﬂﬂ 4 AUAD ﬂﬁﬁ\i‘l@lﬂ DIU Lagiugu Pjﬂﬂﬂﬂ!ﬁﬂﬁiﬂgﬂﬂ@ﬁ FanuLazHnaunuIMBUMTan
1$uFIn sz iuriuas duazimasnyumva
Practice of four language skills: listening, speaking, reading, and writing; Korean conversation in daily life
through Korean series and music
417-191 WA 2((2)-0-4)
(Reading Development)
Y A ' o ' o = ' Y A a o
ﬂ'liﬁiNuﬁElsluﬂ'ﬁ’f]'lu T]ﬂ‘]zJ&’ﬂ']iﬂ'l‘LlTﬂEWl’)llﬂ Pjﬂﬂ'lﬁ’f]'lullﬁ&’ﬁjﬂﬂ’)'liﬂlf]ﬁlﬂu‘b’uﬂﬂ']ﬂ"] blui;‘ﬁﬂ'ﬂﬂ’ﬂll
Y 9 1
envernsiLlszanm 3,000 Muly (inomg luidlaldindnedsien-Tn Mudinguruili 2-4)

Developing good reading habits; general reading skills; practice of reading a wide range of texts; minimum

reading level: 3,000 words (Note: not offered to 2 nd through 4 th year English majors and minors)

HUIAIBUANIE
ntjﬁmﬁugm%mn
721-111 a1 3((3)-0-6)
(General Chemistry I)
Tnseadsezaon MsNmIguazaiAavessg Wuszmil Usunaduius uia qmwwammﬁﬁ‘y@@ﬁ’u
Yyoumad myavaeuazauianeaaninl veud
Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solid
721-112 ﬂﬁﬁﬁmsmﬁﬁ"ﬂﬂ 1(0-3-0)
(General Chemistry Laboratory)

4

~ o 9 A wa a 9 A v a (2 oa a kX v a
ﬁ'ﬁ!ﬂNllagﬂj'ﬂ]ﬂaﬂﬂﬂﬂcluﬁﬂ\?ﬂaﬂ@]ﬂ'ﬁ Lmﬂuﬂﬂ'ﬁclcmﬂiﬂ\ulﬂj Lﬂﬂuﬂﬂauﬂﬂjilﬂulﬂﬂ\?ﬂu NIIIUAIIECH
) Yy o and 9 v o ¢ A P 2 A ¢
mﬂyaiﬂﬂi%ﬂaﬂﬁﬂﬂlﬂﬂqglu ﬂ'ﬁﬂ']lnaﬂgﬂﬂu"uﬂ\jiawgﬂlluuﬁ ﬂ'ﬁjlﬂiqzwl%\jﬂmﬂWWﬂ\?ﬂaﬂjﬂ NIITAUATIEN
~ o A ' A A
!L@uulf’]ﬂ@u NITINTYUTIIALAY ﬂTiWT]J%?J1mﬁ1iﬂ’lﬂlﬂﬂuﬂﬂ151ﬂlﬂﬁﬁ ﬂ’]iﬁ’]ﬂ’]ﬂ\i'ﬂﬁﬂﬂaﬂ"ﬁagawﬂma\uﬂﬂﬂhlf’]

DOUN
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Chemical and laboratory safety; glass wares usage technique; chemical laboratory techniques; data analysis by
using fundamental statistics; determination of atomic mass of active metal; semi-micro quantitative analysis, anion
analysis; solution preparation, titration technique, determination of solubility product constant of ionic salts
721-113 10dinia il 2 3((3)-0-6)

(General Chemistry IT)

J = = A a a a o

AUNAMAATIAN TUAAAN NOYYNIA-IUT ’Cﬂ]ﬂﬁﬂiﬂ-mﬁlm%!ﬂa@ll@@@uﬂ LﬂﬂJml‘V\W’h FIAUNTUETU NI

a a g aa A =
naeslseneurIsou Lﬂmumﬂuasmﬂﬂmaqa

Chemical kinetics; chemical equilibrium; acid-base theory; acid-base and ionic salt equilibrium;
electrochemistry; transition element; complex compound formation; organic chemistry and biological substance

d

721-341 QMHNAMANT 2((2)-0-4)

(Thermodynamics)

© = P2 © A ] ) Y A R s
!Lﬂﬁllﬁ%‘ﬂf}‘hlaﬁ]ﬁuTﬁJLﬁfJ‘ﬁ‘U@Q!Lﬂﬁ FEUUVUAZTUNIAADN WAINTULUAZNHUDINNUIVDIGUNUNAFTAT
=~ 9 A 9 4 79 o o o A
QUNAN NHUINTDILASNHUDNTINGUUNAMTANT fﬂi1JE$Qﬂﬁi%ﬂgﬂl’ﬂﬁqmﬂWﬁ?ﬂﬁi‘liﬁ?ﬁiﬂﬂ1u1ﬂﬂﬂﬂ1\‘1ﬂ1i
Y '

maduldies dndindl auganil augaigninvesssuigniuazaiazats

Gas and molecular kinetic theory of gases; system and surrounding; energy and the first law of thermodynamics;
thermochemistry; the second and third law of thermodynamics; applications of thermodynamic law for prediction of
spontaneous change; chemical potential, chemical equilibrium, phase equilibrium of pure substance and solution
723-113 nanilanan 3(3)-0-6)

(Principles of General Physics)

o s < A s = o s ¥ = ¢ 1Y

UNUT NAMTAT NITHULASAAU ﬂaﬁ'lﬁ@]isllﬂﬂ"llﬂ\illﬁﬁ LY NAUMTAT ANVIDULASNYHYIAUVDILNT

] < aa &
aw Tl aummsiman 2993 Trldh Wanduwulwidesdu

Introduction; mechanics; vibrations and waves; fluid mechanics; sound; optics; thermal and the kinetic theory of

gas; electric fields; magnetic fields; current circuits; introduction to modern physics
a wa al|a ¢
723-114 Ufiiamsilana 1(0-3-0)
(Physics Laboratory)
a oA d. @ v 9 d‘ o w d‘ [ 1 = an o 4' d' 9 d'
fﬂil]g‘].l@’lﬂ?ilﬂﬂ’]ﬂﬂﬂ?ﬂ]’t‘)ﬂﬁ?ﬂﬂeﬂuﬁﬂﬂ NTIANINNYIVINASIDYA FUNITONNING NYNITIAADUNVDN
a o 4 y a A J a ] a
AO3UDIUIAU mimﬁauﬁnmummﬂamim}uﬂ mmﬁwqu ﬂ’NﬂJWﬁﬂ‘U’ENﬂJ’ENLWﬁ’J Lmﬁammmmmmm quya
o @ a I a 4 Ia
”Mv’xh-mm%’au mimmmﬁﬁummaqmﬁ’mmu msuﬂamnamuamma'§L‘1Juu,awumamaﬂaammﬁ N9
1 v @

Uszquazilasolszguesdnnuiszy 2aseynsn Iihnszuaady nszanldwazaud

Laboratory practice on topics covered in physics including length measurements, empirical equations, Newton’s
second law of motion, simple harmonic motion, flexibility; viscosity of the liquid, surface tension of the liquid, electrical
equivalent of heat, resistance of the resistor, conversion of galvanometer into voltmeter and ammeter, charged and
discharged of the capacitor, series AC circuits, curved mirrors and lens

a d o v
746-117 AMAMEATIHIVIAMNTNTTN 3((3)-0-6)

(Mathematics for Industry)

aa A o o o do o < v oy o o oA A
ANALAZANNADIUDY DUNUTUAZDUYNUDTDUAVGY ANULIILASAIINLII DATITNNNT U9Us WU

Y s w o X da
5314'31\1!,?{1!17’]\1 ﬂ%ﬂ?ﬂi‘ﬂiﬂﬂu LAZNUNKNI
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Limit and continuity; derivative and higher derivative; speed and acceleration; related rates; integration; area
between curves; volume of solids of revolution; area of surfaces of revolution

[

31835 UBNUIA
a d o [
741-131 iouNIdMmnSumalulagena 3(0-6-0)
(Organic Chemistry for Rubber Technology)
= 4 wa a A a aan a
Iﬂi\?ﬁ%n ﬂﬁliﬂﬂ%@ UAgHNUAVOITITOUNTY amaﬂamﬁ ﬂﬁmdiﬂNLla%ﬂaﬂiﬂWﬂlﬂﬁﬁﬁﬂi%ﬂ@D woaui
a a J a Ja J a J = = J aa
an !L@aﬂallﬁvlﬁﬂ !L@Iiull@]ﬂ U9aNvInn DiNv I E]Wﬁ]ﬂllclfﬂ L!,’E]ﬁﬂllt’ilﬂ ﬂjﬁlu NIAAITUDNBAN
v 4 aa =} =) a 4 a
UAZBUNUDTNIANITUDNEAN LN Wuoa Llﬂimlﬁvlﬁﬂ ﬁ?iﬂigﬂﬂﬂlalﬂﬂiiqcﬁﬂﬁﬂ
Structure, nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds, alkyl halides, aromatic compounds, alcohols, ethers, epoxides; aldehydes; ketones; carboxylic acids
and carboxylic acid derivatives; amines; phenols; aryl halides; heterocyclic compounds
741-132 URTiamsniidunidsvsumaluladens 1(0-3-0)
(Organic Chemistry Laboratory for Rubber Technology)
madiadfiiansia T Meadumsdneiauianmenmvesaisiszneudunid 1y yavasuval 39
A ° A AdgY a £ A ' = 4 o ~
LADA LASNITASANY ﬂ”li‘l/l”lﬁ”li’l’)l!‘l/lﬁﬂiﬂﬂiq%ﬁiﬂﬂ?ﬁﬁﬁ ) U NITANHAN NITNAU ﬂ1iﬁﬂﬂ!£ﬂ$jﬂiu11ﬂﬂiﬁ"l N3
~ aan ! a ~ a a d o @ ]
wsentaznadeUlfns ouativesasounselusiedmn 741-232 (aliounsddmsuma Tuladens) msnaaouny
d
Wanau
Laboratory practices on determination of some physical properties of organic compounds: melting point, boiling
point and solubility; different methods of organic compound purification: crystallization, distillation extraction and
chromatography; preparation and testing of organic compounds covered in 741-232 (Organic Chemistry for Rubber
Technology), including testing of functional groups
741211 nszvaumsuszilen 3((3)-0-6)
(Rubber Processing)
Y x
mswauoraniieh i lusdiemsldgnaawazinseswauuuuila msulizlensdronmsia mssduens ms
o R 4 H ) v a A o
DAYNUVINUN ﬂﬁ’é]‘]_lfJNIﬂfJGlG]Sfml’E]NW ﬂ?i@ﬂﬂ?ﬂiﬂﬂﬂ?ii%@?ﬂ?ﬁiﬂu mﬂuﬂfﬂi’t‘)‘]JfJNLW’t‘)iﬂEWjI‘]JVIiQ‘UENfJN N1y
l A Y A 9 A [ I a A
YNUUYUNISUIUNITADIUBDN Tﬂﬂﬂ?ii‘iﬂ,ﬂﬁﬂma’l fﬂi’t']‘]_lﬂ?ﬁiﬂﬂiﬂfﬂaullmﬁﬁﬂqum MAUANITBBNFATYNLNDDU
LL‘]_I‘]J‘U‘]_I'J’L!ﬂWiGI"E]Lﬁ’t‘N ﬂWiﬂWUﬁWﬁ)’JﬂﬁﬁﬁgﬁWﬂﬂN
Rubber mixing with two-roll mill and internal mixer; calendering; extrusion; moulding; steam curing; hotair
curing; vulcanization technique for dimension stability; continuous curing by fluidised bed; microwave curing;
compounding technique of continuous curing; spreading
741-221 MsnAT MU 4((4)-0-8)
(Additives for rubber)
o q ¥a 4 o wa Ay v | o Yo o o
ﬂ'li'i/l'liﬁlﬂﬂﬂ']il“]fﬂuiﬂ\iwu‘ﬁg ﬁll’U@'llefoJ']\W]llﬂﬁ]']ﬂﬂ'liL%ﬂhiﬂﬁwu‘ﬁgIﬂﬂﬂ']iclﬂfﬂ'mzﬂu EFLRIN]
UgAsomaFenTowiuse asduseInez Tea arsdnsedailun lud arsdusemsvumn msdusalngusy as
Ansamiau a1sAnswame MsEuRUIEHINnIA N Asnszdulnsentonlowiusy Tanzeonlad nsa
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Crosslinking; properties of sulfur-crosslinked rubbers; accelerators; thiazole accelerators; sulfenamide
accelerators; carbamate accelerator; thiuram accelerators; guanidine accelerators; xantate accelerators; synergism of
accelerators; activators; metal oxides; fatty acids; semi-EV and EV crosslinking; peroxide-crosslinking; co-agents; other
crosslinking systems; oxidation; antioxidants; antiozonants; basic properties of fillers; carbon black; silica; calcium
carbonate; magnesium carbonate; clay; fibers; nanofillers; processing aids; petroleum-based processing oils; ester oils;
blowing agents; miscellaneous additives
741-223 Ja9ENa 4((4)-0-8)

(Rubber Materials)
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Introduction to natural rubber and synthetic rubber; relationships between chemical structure and physical
properties of rubber; natural rubber; synthetic polyisoprene; styrene-butadiene rubber; butadiene rubber; butyl rubber;
EPM and EPDM,; nitrile rubber; chloroprene rubber; silicone rubber; polyurethane rubber; fluorocarbon rubber; other
specialty synthetic rubbers; formulation design and improvement of rubber properties
741-231 ndineanes 3((3)-0-6)

(Polymer Chemistry)
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Definition and characteristics of polymers; condensation polymerization; free radical polymerization; ionic
polymerization (anionic and cationic); Ziegler-Natta polymerization; mechanisms and kinetics of polymerization reaction;
polymerization techniques (bulk, solution, suspension and emulsion); Copolymerization; Introduction to structural and
molecular weight characterization of polymers
741-232 InNZviN0ANOS 2((2)-0-4)

(Polymer Characterization)
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Characterization of molecular weight of polymers by end group analysis, viscosity of solution and gel

permeation chromatography; characterization of chemical structure and composition by infrared spectroscopy, nuclear
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magnetic resonance spectroscopy and ultra-violet visible spectroscopy; characterization of dynamic mechanical property;
thermal property; polymer morphology by electron microscope
721-233 i manzviamSumalulatens 3((3)-0-6)

(Analytical Chemistry for Rubber Technology)
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Sampling; statistical data analysis; accuracy and precision; quantitative analysis by gravimetric analysis; acid-
base titration; precipitation titration; complexometric titration; redox titration; application in rubber industy
741-241 Uiiamsmandsgdenanazmsnaaevasnianisuilszy 2(0-6-0)

(Rubber Processing and Processability Testing Laboratory)
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Two roll mill; measurement of Mooney viscosity and Mooney stress relaxation; mastication of rubber by two
roll mill; mastication of rubber by internal mixer; measurement of plasticity and plasticity retention index (PRI);
measurement of specific gravity of rubbers and chemicals; mixing of rubbers and chemicals by two roll mill; mixing of
rubbers and chemicals by internal mixer; measurement of vulcanization properties of rubber compounds by Mooney
viscometer; measurement of vulcanization properties of rubber compounds by oscillating disk rheometer (ODR) and
moving die rtheometer (MDR); compression molding of rubber compounds; injection molding of rubber compounds;
calendering of rubber compounds; extrusion of rubber compounds
741-251 Ufiamsntinednes 1(0-3-0)

(Polymer Chemistry Laboratory)
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Synthesis of polymers by bulk, solution, suspension and emulsion polymerization techniques; Interfacial
polymerization; determination of viscosity-averaged molecular weight of polymer; preparation of phenol-formaldehyde
and urea-formaldehyde resins; chemical modification of natural rubber such as graft copolymer of natural rubber and
poly(methyl methacrylate) and epoxidized natural rubber
741-252 U{TAmsInnzvivedmes 1(0-3-0)

(Polymer Characterization Laboratory)
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Practical works including characterization of molecular weight by end-group analysis; characterization of
polymer structures and compositions by infrared spectroscopy; ultra-violet visible spectroscopy and nuclear magnetic
resonance spectroscopy; characterization of dynamic mechanical; thermal properties and polymer morphology of
polymers
721253 UfiiamsmiidmnzvidamSumalulatiens 1(0-3-0)

(Analytical Chemistry for Rubber Technology Laboratory)

LﬂﬂﬁﬂﬂﬁalﬂiTZﬁl‘Tﬁ’lﬁM1m ﬂTill‘VIWliﬂﬂﬁﬂ-HJﬁ mi"lmmmmwmmﬂau N3 qﬂlﬂiﬁﬁ?il%\i‘%}ﬂu N3
Tnmsaiaend anlnTns TvTawnd wazmsdszgndlulugaanssuea

Quantitative analysis technique; acid-base titration; precipitation titration; complexometric titration; redox
titration; spectrophotometry and application in rubber industry
741-311 MInaaaueNIMaTland 2((2)-0-4)

(Physical Testing of Rubbers)
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Standard for sample preparation; testing of unvulcanized sample; PO; PRI; cure time; flow properties; density;
hardness; tensile strength; compression strength; shear strength; resilience; friction; abrasion; flex cracking; heat build up;
swelling in solvent; heat and ozone resistance
741-312 WaAHUNENS 3((3)-0-6)
(Rubber Products)
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Rubber thread; rubber band; hot water bag; rubber hose; rubber belt; shoes; rubber sponge; rubber tire and tube;

tire; sport goods; ebonite; rubber for medical and food applications; tank lining rubber for chemical industry; rubber roller

741-313 Wandveena 2((2)-0-4)

(Rubber Physics)
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Conformations of rubber molecules; rubber-like elasticity; thermodynamic theory of rubberlike
elasticity; molecular theory of rubber-like elasticity; phenomenological theory of rubber-like elasticity; linear viscoelastic
properties; creep; stress relaxation; dynamic mechanical properties; mechanical models; strength of rubber; fatigue;

friction and wear; reinforcement of rubber by particulate fillers
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741-316 HANMIIMINUHAAMNRATHATINIALTIN 2((2)-0-4)
(Principles of Total Productivity Improvement)
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Concepts of productivity improvement; process improvement and control principles; integrationof productivity
philosophy; 5s; kaizen; small group activity (SGA); industrial engineering technique (IE); green productivity (GP); six—
sigma (60); total productive maintenance (TPM); total quality management (TQM); Toyota production system (TPS) or
lean production system; productivity improvement management;
total productivity improvement case studies
741-321 193819 2((2)-0-4)
(Rubber Chemistry)
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Degradation mechanism of natural rubber by heat, oxygen and ozone; antidegradation mechanism of rubber;
derivatives of natural rubber; mechanism of sulphur vulcanization with accelerators; mechanism of rubber vulcanization
with peroxide and co-agent; rubber vulcanization by phenolic resin; determination of crosslink density by physical method
741-322 awindimalulag 3((3)-0-6)
(Latex Technology)
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Chemical and physical properties of latex; natural rubber latex; synthetic lattices; DPNR latex; latex properties
and applications; latex handling, preservative, and stability; production of concentrated latex; latex testing; chemicals for
latex compounds and preparation of latex ingredients; process of making latex product: latex dipping, latex casting, latex
foaming, latex textiles coating, latex surface coating and miscellaneous applications
741-324 mnnJaaﬂffﬂiﬁamqﬂamnﬁuma 2(2-0-4)
(Safety in Rubber Industry)
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Significance of rubber industrial safety; hazard and accidents in rubber industry; frequency and severity of

accidents; equipment for accident prevention; hazard prevention from fire and toxic substances; disposal of toxic
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substances and industrial wastes; safety policy and management system; laws and regulations concerning safety in rubber
industry
741-341 Ufiiamsnaaevenamsiland 2(0-6-0)

(Physical Testing of Rubber Laboratory)
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Measurement of hardness; measurement of tensile properties; measurement of tear properties; measurement of
aging resistance; measurement of flex and crack growth resistance; measurement of abrasion resistance; measurement of
resilience and hysteresis; measurement of heat build-up; measurement of compression set; measurement of static and
dynamic properties using Yerzley oscillograph; measurement of dynamic properties using rubber process analyzer;
measurement of filler dispersion in rubber compounds
741-342 UFiamsawiindmalulad 1(0-3-0)

(Latex Technology Laboratory)
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Determination of solid content; dry rubber content; coagulum content; alkalinity; KOH Number; VFA number;
mechanical stability; viscosity of latex; surface tension; latex chemical preparation; chloroform test and swelling test;
latex dip goods by casting and foaming
741-391 ¥AIFUNANANITOONGATEN 5((3)-6-6)

(Rubber Compounding Design Module)
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Structure-property relationships of rubber; compounding ingredients and selections; improvement of physical
properties of rubber vulcanizates; improvement of degradation resistance of rubber vulcanizates; control of compounds
processability properties; practical skill in compounding to specific requirement, rubber product formulation: tyre tread,
shoe soles, rubber spring, bridge bearing pad, automotive windows gaskets, rubber band, radiator hoses, motor mounts,
conveyor belt; troubleshooting in rubber compounding; experimental designs; development of rubber products
741-441 UFTAMs ANV sndinanena 1(0-3-0)

(Analysis of Rubber and Rubber Chemical Laboratory)
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Analysis of raw, natural and synthetics rubber; qualitative and quantitative analysis of fillers; analysis of
chemicals extractable from rubber with acetone; determination of nitrogen; determination of unsatusated of rubber;
determination of carbon black content; determination of crosslinking density by swelling and physic method
741-461 dUNM 1(0-2-1)

(Seminar)
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Information searching; analyzing and synthesis an essay relating to seleted current topic in rubber and polymer
technology; presentation
741-471 M3IeManalulagena 1 3(0-9-0)

(Research Project in Rubber Technology I)
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Research in the field of rubber or polymer technology, either pure and applied research, emphasis on
development of rubber and polymer industries
741-481 Mm@ 2((1)-3-2)

(Introduction to Drawing)
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Instruments and uses; geometrical drawing; alphabet drawing; sketching; cross-section drawing; side drawing;
dimension and precision; computer-aided drafting
741-482 miaNuwuuazmuqumiwﬁﬂﬁﬁﬂqlmi 2((2)-0-4)

(Modern Production Planning and Control)
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Concepts of industrial production system; losses in the production process; continuous flow production system,;
pull production system; demand forecasting techniques; inventory management; production planning; cost and return
analysis for decision making; establishing a production schedule; production control; managing the flow of information
for production; work site management; case studies in industry
741-484 19I5HAAAIAINTIN 2((2)-0-4)

(Engineering Economics)
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Economical analysis; cost; analysis of break even; value of money as time; interest problem; net present value;
rate of return; ratio of return and investment; depreciation; replacement; sensitivity analysis in economic studies;

evaluation under risk and uncertainty; evaluation of intangibles

s uenden
741-111 maTuadenaroady 2((2)-0-4)
(Introduction to Rubber Technology)
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Natural and synthetic rubber; rubber additives; rubber processing; rubber testing and rubber products
741-314 I9INTINENY 2((2)-0-4)
(Rubber Engineering)
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Rubber elasticity; dynamic mechanical properties; strength; fatigue; durability; environmental effect; component
design; rubber spring; compression loading; shear loading; combined compression and shear loading; dynamic loading;
bridge bearing; fenders; vibrational and noise control
741-315 msaadszanunazni 2((2)-0-4)
(Adhesion and Adhesives)
nanmsBamesznIgs nihivesnn auifuasdnyazvesings napgmsanlszaiu msdlenis
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Principles of adhesion; function of adhesive; property and surface structure; adhesion theory; wettability and
surface tension; surface tension measurement; surface treatment; adhesion testing; surface characterization; designing
adhesive joint; type, property and bonding mechanism; formulation of adhesives; rubber-to-metal bonding; rubber-to-
textile bonding
741-323 BNAIVAUA 2((2)-0-4)
(Rubber Blends)
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Basic concepts and principles of rubber blends; morphology of rubber blends; compatibility and related
thermodynamic; preparation of rubber blends; improvement of rubber blends properties from viscosity, vulcanization rate,

interfacial interaction and reactive blend; structure-property relationship of rubber blends
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741-331 WoRme3 1T a1l5znou 2((2)-0-4)

(Polymer Composites)
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Fundamental knowledge and evolution of composite materials; high performance fiber and nano-reinforcement;
polymer matrices; mechanical properties of reinforced fiber; architecture of fiber in polymer composites; mechanical
properties and structure-property relationship of fiber reinforced polymer composites; fiber-matrix adhesion in polymer
composites; thermal properties of fiber reinforced polymer composites; processing of fiber reinforced polymer
composites; application of polymer composites
741-332 malulads lafaena 2((2)-0-4)

(Rubber Recycling Technology)
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Advanced recycling technology; rubber recycling methods: reclamation and de-vulcanization via physical and
chemical processes; characterization of recycling efficiency; characterization and testing of physical and chemical
properties of recycled rubber; application of recycled rubber in industries
741-411 aANuHIHTIMamaluladena 2((2)-0-4)

(Progress of Rubber Technology)
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Progress of rubber technology in the aspects of tire technology; rubber materials including alternative natural
rubber and synthetic rubbers; new types of additives; advanced specialized rubber products; testing of rubber; rubber
product and process development; rubber glove industry and latex-based products
741-412 MSIASN5IVIENY 2((2)-0-4)

(Reinforcement of Elastomers)
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Strength of raw rubber; reinforcing systems; reinforcement of rubbers by particulate filler and theoretical
background; phase separation theory and reinforcement of thermoplastic elastomers; reinforcement of rubbers by reaction-
induced phase separation, layered fillers, and by carbon nanotube
741-413 MIVONUVUHAZM I 1A UNTNNN 2((2)-0-4)

(Mold Design and Simulation)
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Engineering principles related to mold design; heat transfer in the mold and rheological properties of polymers;
basic components of mold and guidelines for mold design; computer-assisted mold design; computer-aided simulation of
molding conditions; computer-aided mold making in the production; milling machines, lathes, and wire cutters; mold
maintenance
741-431 malaladiijesdumanaiadin 2((2)-0-4)

(Introduction to Plastic Technology)
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Basic chemistry of plastics; classification of plastic; structure and property relationship; types property and
application of commodity, biodegradable and engineering thermoplastics; plastic for recycling
741-432 malulaginodgdmu 2((2)-0-4)

(Polyurethane Technology)

ﬁugmmﬁwaaﬁmu msnll mydauasigiuazmanlszd wedgsmu Ty wodgsmulugivesnds nedg
Smh MIIATIH Inssa e sniAvesnedgimu duazasinaoUNoag MY IANDAGIINY N1INDAYIINY
ulewodgimu wedgsmuazdunadon

Basic polyurethane chemistry; chemicals; synthesis and processing; polyurethane foam; solid polyurethane;
waterborne polyurethane; analysis of structure and properties of polyurethanes; polyurethane paints and coatings;
polyurethane adhesives; gel polyurethane; polyurethane fibers; polyurethanes and environment
741-433 1niinoansun 2((2)-0-4)

(Colloid Chemistry)
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Types of colloid; properties of colloid surface; surface absorption; determination of particle size; charge of
colloid; colloid stability; DLVO theory; colloid destabilization; structure of foam and emulsion
a d
741-434 So)ativeanoaues 2((2)-0-4)
(Polymer Rheology)
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Introduction; viscoelastic properties; rheology of Newtonian and non-Newtonian fluids; shear flow; elongational

flow and their measurements; various factors influencing on viscosity, shear and elongational flows; flow behavior of
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polymer melts in capillary; flow analysis of polymer melts in extrusion process; rheology of suspension and rubber
compounds; rheological measurement of polymers and rubbers
d a a d
741-435 oS unarafndanalamies 2((2)-0-4)
(Thermoplastic Elastomers)
a 9 o s a A ' a s < a s s
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Definition, structure classification of thermoplastic elastomers; block copolymers; thermoplastic elastomer
blends; other thermoplastic elastomers; application of thermoplastic elastomers; dynamic vulcanization
a ¢ A
741-436 WoAINBSNERLAAILNIITINN 2((2)-0-4)
(Biodegradable Polymers)
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Classification of biodegradable polymers; mechanical properties, heat resistance and water resistance;
mechanism of biogradation; use of pro-degradant; methods for estimating biodegradable performance; biodegradable
polymers for industrial applications
a dou A
741-437 WOAIND50INI U 2((2)-0-4)
(Smart Polymers)
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Classification of smart polymers; conductive polymers; piezoelectric polymers; polymer composite for energy
storage application; polymer-based flexible strain sensor; electroactive polymers; progress in smart polymers
741-472 M3Idgmamalulagend 2 3(0-9-0)

(Research Project in Rubber Technology II)
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Advanced research in the field of rubber or polymer technology either pure and applied research, emphasis on
development of rubber and polymer industries
741-483 m3naaiiosdy 2((2)-0-4)

(Introduction to Marketing)
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Marketing system; micro and macro marketing; uncontrollable marketing environment; network-based
marketing; marketing mixer process; product mix, distribution channels, sales promotion and price; marketing research
methods
741-485 MIUVIMINUYAND 2((2)-0-4)

(Personnel Management)
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Organization managerment; aim of personnel section; function and management of personnel department; activities
promoting staff welfare; upgrading staff; staff training; cooperation between managing staff and workers
741-486 mim‘uqunszmumﬂﬂﬂﬂauﬁama% 2((2)-0-4)

(Computer Process Control)
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Transducer for measuring pressure, temperature, stress, displacement, pH, angular and linear speed and
acceleration, chemical composition, flow level, torque; interfacing of transducers; data acquisition and display; computer
control, CAD and CAM
741-487 mydemaFamaiin 2((2)-0-4)

(Technical Communication)
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Writing technical or scientific report for rubber technology career; creating effective powerpoint presentation;
design of graphics, figures and diagrams for technical data; poster design and oral presentation for scientific research
741-488 £NUAZNIVONUVUIBITZ 19a55A 2((2)-0-4)

(Rubber and Creative Design)
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Fundamental of making rubber products; rubber product processing; types of rubber materials and basic
properties; colors in rubber products; creative design of rubber products; creating rubber product prototype
741-332 UAUUDUNTNAADY 2((2)-0-4)

(Experimental Design)
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Principles of experimental design; completely randomized design; completely randomized block design; latin

squared design; factorial design; split plot design; covariance analysis
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741-401 1@ 38NAYINAANE 1(0-2-1)
(Cooperative Education Preparation)
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Principle, concept, and regulations; techniques for job application; basic workplace skills; professional
improvements in field of study: personality development, English proficiency, information technology, communication,
social relations, teamwork, and efficient administration system; preparation in scientific research: proposal writing, data
investigation, report writing and academic presentation techniques
741-402 Fnau 300 ¥2)9
(Field Work)
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Practical work in rubber technology, polymer technology or related fields for at least 300 hrs
741-403 AHNIANK 1 6(0-36-0)
(Cooperative Education I)
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Practice work experience and research project in rubber technology, under supervision of co-
operative education adviors and employers; reports and presentation
741-404 AVNVANH 2 6(0-36-0)
(Cooperative Education IT)
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Practice work experience and research project in rubber technology, under supervision of co-operative education

adviors and employers; reports and presentation
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