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(The King’s Philosophy and Sustainable Development)
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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 s Tomiiouanue 1(1)-0-2)

(Benefit of Mankinds)
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Knowledge integration activities, with emphasis on sufficiency economy philosophy, work principle for benefit
of mankind
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(New Consciousness and Living a Peaceful Life)
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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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(Citizenship)
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Concept, principle, characteristic and significance of citizenship in democratic community, global and virtual

society; law-abidingness; social responsibility

993-172 Inans1sazlunizinga 1((1)-0-2)

(Social Engagement in Crisis)
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Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service
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(Idea to Entrepreneurship)
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Introduction to new entrepreneur creation; business environment opportunity analysis; using business models
with modern business tools
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747-102 Yoy aNAINDY 2((2)-0-4)
(Answering Questions with Data)
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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
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(Digital Environment Literacy)
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Technologys; 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;
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private right and violation; access to information; use of information for lifelong learning; citation; information

presentation

299-104 3Aa Jmiin 2(2)-0-9)
(Values of the Wise and Deliberation)

a a 4 a a 4 1 adaa
NITUIUMITAANNINYIFNTAT ﬂ’ﬂlll%iﬂstl}TJWIjl}ﬂ’IN’JVIfﬂ?ﬂﬁﬁﬁL!agmﬂiuiﬁﬁ AHANIENUABINTIN

a (2 4 @ A a a o =)
IATHIND 3N Lm&’ﬁ\ill’f]ﬂé}ﬂll LL‘H’)‘VINﬂTﬁﬂﬂQﬂuleﬂJﬂﬂJﬁ?ﬂlﬂﬂﬁ]1ﬂWﬁﬂﬁ$1ﬂ’U"’U@QQ%&WﬁWﬁﬂilmmﬂﬂIuIﬁﬂ
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
a a Jd @ ]
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(Current Issues in Modern Science)
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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 M3U3anaAe) 2((2)-0-4)
(Green Consumptions)
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MINANgUMUIInea19gstumsUSud Inaeandosiumsnan o daundondatu (green and sustainable city)
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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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(FinMath)
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Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation; personal

financial planning; installment payment; and basic investments
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(Hi ! English)
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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
d d
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(Pen and Post)
mIiauinymseu niumsiiite lvanudidn tagseazienuoiuns1u veo MmNy e
o = ' o 9 g’;
nnyeMseudszananeg luszavlse Toauazdonnuauq
Developing reading skills focusing on identifying topics, main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills
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(Thai Language Your Language)
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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
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(4.0 Thai Conversation)
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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
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(Creative Craft)
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Thoughts, skills, and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 aee ey Jae 1((1)-0-2)
(Craft Appreciation)
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Creative use of waste material
d
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(Cartoon Appreciation)
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Drawing cartoons for beginners; decorative cartoons
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(Colorful Fiction)
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Life experience, inspiration, aesthetic, social and cultural appreciation through novels, short stories, songs, and

plays

412-123 Aadzuansiang 1((1)-0-2)
(Chinese Art)
a 1% ~ 9 1 ' % a =) T A a a =)
AallImusIINIUAIUA 9 15U MIdanIzAY AallemsweulnuIu gnRa AatlsmIsermazemisau

Hludu

Chinese art and culture such as paper cutting, the art of Chinese Calligraphy, abacus, the art of tea and food



413-242 i@ivinang 1((1)-0-2)
(Malay Enchantment)
umA Uszmal Jausssuvesynuaglulsamalnonazoudon
Race, culture and traditions Malay in Thailand and ASEAN

\

415-140 Wa)szagaiu 1((1)-0-2)
(What’s Japan)
[ [ d‘ U a 2 1 =2 a <Y 1 1 [ d' U [
daan JausssuatutazAalzduaie dnlnsgddouanansgrindsnugiurazdnn lne

Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese

society

416-146 MO WAUDND 1((1)-0-2)
(Get to Know Korea)
v
ﬁaﬂmuﬁismnmﬁﬁmmq ) L¥U MIMOMINYA ’JGJJL!‘ﬁﬁ5iJﬂ1§§1ﬂ§°1ﬂ\‘1lﬂll"llﬂﬂ"m’llﬂ1ﬁa NI
= @ 1 I
INIYA UAZ NITNUNITATHAN 9 Lﬂu@’fu
Korean Art and Culture: Korean Cooking, Korean Traditional Dance, Korean Wave, fole paper
437-111 fadzniia 1((1)-0-2)
(Arts Therapy)
9 Ia A @ t4 a a o 9 =R
ﬂ§$TJ’J‘L!ﬂ”liﬁ‘i”l\iﬁiiﬂﬁﬁﬂZLW’t‘)Wﬂluﬁ‘j‘Uﬂn%ﬂN@ﬁﬁJmuﬂ%ﬁﬂﬂﬂejﬂJﬂ NMTUTHITIANITANUIAN NI
A Y an A 9 s A ¥ &4 o o v 99 o o
LA NHAT T EITAYITNITNAINATIA mm’fmaﬂamuu1%El,ummuazwwmmimwuﬂg“lummu“luim‘u
= X
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 INAUINAINHINNBBTIVAIUATUNS 1((1)-0-2)
(PSU Songs Appreciation)
a I J a a @ a J @
UszIannudluin AU ﬂTi’Ji]Tiﬂj'Lm%fju‘ﬂdiEJ%"'UEN‘]JTHW’QQM‘H”I’J‘V]Eﬂﬁf]ﬁ\?"’lli’ﬂuﬂiuﬂi ﬂWi‘lJ‘]_l%)’ENTJVI
MAINMINRE TAge1AEIT NI DAUNAIA1Y

Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in difference way

i
117-118 Tanz 1((1)-0-2)
(Yoga)
amuduaziinue Teas myventidamedasTens m3dszand 19 Tens lugmseenmidemeioduasy
gqumwluainlsesriv
Knowledge and yoga skill, exercise with yoga, applying yoga to promote health in daily life
281-204 aael 1(0-2-1)
(Social Dance)

a wa

o Ay = A W = ] =
nnyziesduuaznsemlumsaard masnldlumsaana wiumsinlia
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Basic social dance skills and etiquette; social dance music; emphasis on practice
281-205 HanssNUsLnOUIINIL 1(0-2-1)
(Rhythmic Activities)
9 A v a @ @ d' [ A Y a
ﬂ'Nllqi‘l,ﬂﬂ?ﬂUﬂﬁ]ﬂiﬁNﬂi%ﬂ@‘U‘Nﬂ?% ﬂﬂ‘HZiuﬂWﬁLﬂﬁﬂuvlﬁ'JﬂiZﬂE]']JiN‘I’i'J% lWﬂQﬂi“ﬁiuﬂ%ﬂiiNﬂi%ﬂ'ﬂ‘U
Yanaz iumsAnliia

Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic activities; emphasis on

practice
281-207 hatnavaa 1(0-2-1)
(Basketball)
9 @ = j’ Y ax = ava A Y
ANNIUAENNHENINIUIANAUDALUDIAU ITADU fﬂiNﬂﬂg‘U@] NANNULASNITUUIUU
Basic basketball knowledge and skills; teaching methods; practical drills; rules and competition
281-209 Joaiadivea 1(0-2-1)
(Volleyball)
9 @ a 1 dy Y ax a oA a T W
ANUIUASNNHENWIIDAUAIUDAIVDIAU IHTOU ﬂ”liﬁﬂ‘].]g‘].l@] NANULASDITUUNIVY
Basic volleyball knowledge and skills; teaching methods; practical drills; rules and competition
281-210 HaUAUPA 1(0-2-1)
(Handball)
9 @ a 4 dy Y  ax =8 a oa a T W
ANUIUASNNHENWIUIUAVDALUDIAY 1B Y ﬂTil?Jﬂ‘]J;]‘]JG] NANT LLASNITUUNIVY
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 mibamuila 1(0-2-1)
(Table Tennis)
9 @ a2 a a dy Y ax = a oa a [
ANUIUASNNHENWUNLU AN UUNUDIAU 15T ﬂﬁl?]ﬂ‘ﬂ;]‘].lﬁ NANILASNITLUIVU
Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
281-216 HUANUAY 1(0-2-1)
(Badminton)
Fa
anuduazsinpzuuaiiuduiiesdu Asaou mIunl iia ndnuamsuaiaiu
Basic badminton knowledge and skills; teaching methods; practical drills; rules and competition
281-219 e 1(0-2-1)
(Swimming)
Y @ = 4 H dy Y ax =) awa A [
ANNIUASNNHENWINYUNVDIAU ITT DU fﬂil?jﬂﬂa”ﬂﬁ NANULASNITUUIUVU
Basic swimming knowledge and skills; teaching methods; practical drills; rules and competition
281-220 11)Aoq 1(0-2-1)

(Petongue)
9 @ = dy Y asy =< a o a [
ﬂ’JWNELLC”I%Wﬂ‘]el$ﬂW’lL‘]J@]fNL‘]JEN@]u A5OU ﬂ'lil?]ﬂﬂg‘ﬂ@] NANULASNITLUIUVUU

Basic petongue knowledge and skills; teaching methods; practical drills; rules and competition
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281-223 3¢ lne 1(0-2-1)
(Thai Boxing)
9 @ = d’l Y  ax =< a oA a [V
ﬂ’ﬂllguﬁg‘ﬂﬂygﬂWWlJ’JE]ll“VIEJL’UEN@'IH 150U ﬂ?il’dﬂﬂ{]’ﬂﬁ NANULASNTITHUIUU
Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
281-225 maula 1(0-2-1)
(Taekwondo)
9 @ = @ j’ Y  ax =< a oA a [V
mmguawwzﬂwwmmuim‘umﬁu 150U ﬂ?il’dﬂﬂ{]’ﬂ@] NANULASNITUUIVU

Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition

281-226 lodla 1(0-2-1)
(Aikido)
9 @ a a dy Y  ax =8 a oA a T W
ﬂ'J”IJJELLZW’VIﬂESﬂW”Iml't‘)ﬂIﬂL‘]JENﬂu 150U ﬂTil?Jﬂ‘]Jj;]‘]Jﬂ NANULASNITUUNIVU
Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition
281-227 ¢la 1(0-2-1)
(Judo)
E2 @ 2 X Y ad awa a [
ﬂ’JT?JELL@%V]ﬂH%ﬂW'IQIﬂLU@Q@H 15U ﬂ]iﬁlﬂﬂgﬂﬁ NANLASNITUUIVU
Basic judo knowledge and skills; teaching methods; practical drills; rules and competition
mszaenanuia il
G d
aITUNBYATAT
125-102 wvirasstnviagifayan 2((2)-0-4)
(Miracle of Wisdom)

a Y 2

msiouiuaziugusvesiamsisuazgitayniesdu mmsm1m'5“lﬁ'muwﬁuﬁunmﬂﬁ'auuﬂawm
GAGH
Learning and appreciation of local culture and wisdom; integration with social changes

425-100 INUFITINNBN 2((2)-0-4)
(Culture Guide)

a Y 2

ANuaserin wazduan lunsanmadausssunazgiyaosdu msuﬁmwmiﬂamj’:ﬂwﬂszﬁﬁmﬁm5
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TAUFITUNUMITHIFUNMITNOUNGINIIAUTTTY

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

3| A
mizmmsﬂuwamm
196-103 mazé’ﬁma:mﬁ%’ﬂmi 2((2)-0-4)
(Leadership and Management)
a = e A o Yo o 9 o v 9 o c.i Y o
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ANITOULMININY ﬂWiﬁ%}Nﬁilx‘l"l‘l,!!,!,ﬁ%ﬂﬁﬁ%ﬂul‘ﬂuﬁu ‘Vféﬁ’lﬂ?ilmSﬁ‘Vli]‘]&lg]ﬂ1i5@ﬂ15ﬂ15§ﬂﬂ1ﬂ‘%\1ﬂﬁ§ﬂﬁ.LL‘L!’J
1/1Nmsﬁwmﬁﬂyzﬂmﬂuﬁj’ﬁmazmiﬁmsfﬁ"ﬂmimwﬁﬂﬂmﬁammﬁﬁi}
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
437-201 D3AansHUANNSURATIUADFIAN 2((2)-0-4)
(Ethics and Social Responsibility)
wda nouf Amdidy Bemaailumahoauiiediay nsadesadnuahindnm anusuRnveuse
AULD
Fiunazdunadenruivnssuiodanm

Concepts; theories; significance; ethics in social work; identity construction; self, social and

environmental responsibilities through social activities

aszegedaymiiu
724-108 H354%1ALA 2((2)-0-4)
(Natural Therapy)
wRaReItUsT IRt ameganmi3aia madenlumsUfifiegquam dnhifa ausiinia
Toay ayuInsluFinlsziriu ndndusinnsssumna
Natural therapy for healthy life; alternative health practice: forest therapy, music therapy, yoga, herb, natural

products

MITMIAAFIIZTUY
d

276-101 MINBIMNUUVIIATIY 2((2)-0-4)

(Holistic View)

F o dd g aa o o % Y 1 o
ﬂ1illﬁ’3\11’i1ﬂ'311l§"iﬂi_l@l’l‘ﬂl,ﬂEJ’J‘IJENiM"]f’JW]Ji%ﬂTJL! ANUTINITANDINNUUVDIATIN NITININU
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A & a o A 99 A o a v ° 9 £
Lmﬂimmuazwmmaﬂymz ﬂ'lim@ﬂcl%"’ll@ll"aﬁ"liﬁuLWﬁLW@ﬂ1iﬁﬂﬁu1mLﬂﬂin1 HagHUFTUBUDYAUUNUFIY
AUTITY

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 Aneghande 1hlaeehinaia 2((2)-0-4)
(Smart Thought, Clever Understanding)
o a ) Y Sy v Y a 4 ' S ¥ 19y g a
ﬂWiﬂﬂﬂWiﬂﬂJWH"]ﬁMIﬂﬂﬁﬂ !flﬂalfﬂéllE‘JIG]L!EN&U’t‘NﬂJ’Jﬂ’NlIﬂﬂVlllﬂﬂﬁN UOUNUUBDIAUUDADYUDIVINITUAA
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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

AT MAzMIFeENS
412-201 %iH12 23030 2((2)-0-4)
(Ni Hao Zhong Guo)
mstedemyisunadaesnys Taiu msflneeniFeandysuzese tazassagng myaunnluiided
Reatusialszsiu
Pinyin romanization of Chinese phonemes; pronunciation drills of consonants, vowels and tones; Practice of

listening and speaking skills on daily life topics

413-213 3tadoouiiag 2((2)-0-4)
(Malay on Tour)
A A F) o 3 A J 1 g’/ '
ﬂ”l‘lslWNQWQ‘VIWEJ'J‘U6Qﬂ‘].lﬂ?iﬂ@\i!‘ﬂﬂ’ﬂl&ﬁﬂ?ﬂﬂ”liﬂlﬁN“]ﬂﬁﬂlu!LﬂgﬁNﬂi&ﬂﬁ
Malay for tourism in Thailand and foreign countries
. v
415-203 156 lga lnan11d 2((2)-0-4)
(Say Hi Style Kawaii)
= Ay X 9 g9 A4 o o A Yo Y a9 a o
Nﬂﬁuﬂmmmﬂujﬂumawu aum,gamfnfmmgmua:wmmﬂﬂam Wﬁ@uliﬂugﬂluﬂ‘ﬁ‘iﬁﬂ\lluﬂﬂ\l ANUDITU

ax A A o 5 Ay 1 A A
v Fessuazaniumsaigiivvessemagiuiudenvainvaiy
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 duapsauwle IniSe 2((2)-0-4)
(Annyeonghaseyyo Korea)
o 3 Y A ' = = Yy v o ad
ﬂﬁﬁﬂ‘ﬂﬂyg‘ﬂ\i 4 A1UAD ﬂ?iﬁﬂwjﬂ DU LUASIVYIU ﬂﬂ@@ﬂlﬁﬂﬂﬁgﬂﬁ@ﬂ G]fﬂlﬁ]u&m%ﬂﬂﬁuﬂu?ﬂ?‘lﬂ%ﬂ?ﬁﬁﬂ
¥ a3 sedriviuds duazmasmsunva
Practice of four language skills: listening, speaking, reading, and writing; Korean conversation in daily life
through Korean series and music
417-191 WABNMTOIU 2((2)-0-4)
(Reading Development)
Yy Aav ' @ ' o = ' ) a 1 Y
ﬂ']iﬁi'l\?uﬁ'ﬂiuﬂ'ﬁﬂ'lu Tlﬂ‘]e%ﬂ'liﬂ']uiﬂfﬂ/nllﬂ I?Jﬂﬂ']if)'lu!,m$ﬁ?ﬂﬂﬂ?hﬂ]f)ﬁ]ﬂu%uﬂ@nﬁﬂ 6],‘Lliiﬁﬂ'ﬂ??l’ﬂll
Y 9 H
onvednsitlszanm 3,000 Ml (ninomg ldidlaldindnedsien-Tn mudingusuili 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)
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721-111 il 1 3((3)-0-6)

(General Chemistry I)

Taseadsezaen MaNmIguazauiavessg Wuszmil Uinaduius ufa qmwwaﬁmﬂiﬁmﬁu
Younad mazaouazaniianoaanivl veads

Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solid
721-112 ﬂf]ﬁ'?lmimﬁﬁl’a"lﬂ 1(0-3-0)

(General Chemistry Laboratory)

aaiuazanuiaeassluiesfiams madamslinsewdy Lﬂﬂﬁﬂﬂﬁﬁamsmﬁxﬁ’mﬁu MIINTIEH
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u,au”laaau ﬂTim%fJiJﬁﬁazaﬁJ msmﬂ?mmmsﬁ’aﬂmﬂﬁﬂmﬂmmm ﬂ1‘51’f1ﬂ'1ﬂ\‘1ﬁﬁmﬂﬁﬂ1§ﬁ$ﬂ1ﬂ‘ﬂﬂﬂlﬂa'ﬂq@
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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 infiivalu 2 3((3)-0-6)

(General Chemistry II)

vaunamansiall augainil nquRnia-we augansa-wanazinde loeotin il I sigunsuddu ms
Maaslsznoudedou nliduniduazansdi Tuana

Chemical kinetics; chemical equilibrium; acid-base theory; acid-base and ionic salt equilibrium;
electrochemistry; transition element; complex compound formation; organic chemistry and biological substance
721-341 Qumwamans 2((2)-0-4)

(Thermodynamics)

ufauagngufoa luanavewia sEvuIRzFunAdoN W’civwmu,azﬂgﬂ’fﬂﬁwﬁwmqmwwamﬁﬂ{
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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 ninilandiah 3(3)-0-6)

(Principles of General Physics)

umi1 namans myduuazaiu namansveueslwa ides virumans awdeutaznguieaive s
v liih evuaingn 2993 Wi Aaadumslmidiedy

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



32

723-114 Ufiamsilana 1(0-3-0)

(Physics Laboratory)

a wua = [ v 9 A o w A [ 1 = an o A A 9 a
ﬂﬁﬂ{]‘ﬂﬁﬂﬁlﬂﬁl’Jﬂ’UW’NJﬂV]ﬁWﬂinluliﬂﬂ N1TIAANYIIDYNALIDYA TUNITLDUNWING NHNITIAADUNUDN

dosuesiindu mandeufinuududlaaiuetin anudandu anuniiavesveurad ussRiveseunad auya
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Uszauazilaestlszguesdninlszy 2aseunsulihnszuaady nszanlduazaud

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
746-117 ﬂtfmmaﬂ%ﬁm%fuqﬂamnsm 3((3)-0-6)

(Mathematics for Industry)

o do o o o &

aa ' 4 o < Y v o | 1
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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 UBNUIAL
741-131 iduN3gamSumalulagens 3(0-6-0)

(Organic Chemistry for Rubber Technology)

Taseadrs mson¥e uayaniAvesasounsd maes lonll mawdoutazalfnzovesansilsznon uodum
a a 4 a da d a s = I 4 aa
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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

a wa a d o (v

741-132 Ufiiamsiniidunigdmiumaluladens 1(0-3-0)

(Organic Chemistry Laboratory for Rubber Technology)

madadfifansia T Meadumsaneiauianemenmvesaisilsznoudunsd 1wy yanasuvad 39
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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
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741-211 n3zwIuMsuisgilens 3((3)-0-6)
(Rubber Processing)
a Y v ] L A A v a o
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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 MsANTIHS VNS 4((4)-0-8)
(Additives for rubber)
o q Y a A o wa Ay v A ™ Yo o o
ﬂ1iﬂ11ﬁlﬂﬂﬂ1ﬂ%ﬂlﬂﬂ\1‘wu‘ﬁ$ ﬁll’U@]‘U@\iEJN‘VIVlﬂi]'lﬂfﬂil,‘]ff]llTﬂﬂWHﬁ&’IﬂﬂﬂTii%’ﬂTNgﬁﬂu BEFIIRIEN
aaa 4 o o o 1w s o 2 o
ﬂ;]ﬂiﬂ?ﬂﬁl%@lliﬂﬂwuﬁz ﬁﬁﬁ’]liﬁhlﬂ't‘)gi%'ﬂ ﬁ?iﬁ?&ﬁﬂ“ﬁﬁﬂuﬂluﬂ AITAUIIATTUUNA ﬁﬁﬁ’]lﬁﬂv]ﬁﬂwﬁ‘h a9
@ 1w Aag o U a o ' o 1 ann § o 4
AWITINIUAU FITAUITILYUINGA NITLFHTUAUTEUINT1TAUI mﬁﬂszé’uﬂgﬂﬁw%ﬂmwuﬁs Tﬁ’ﬁ%'ﬁ)'ﬂﬂmlch'ﬂ NIA
o 4 @ o o Y= = 4 4
Tusiu maveuToause Taems I¥musdunuy wiouazsd mayouTlsalasmsldaslszneunleseonled Tawe
s s s A o A a @ a ¢ o W a ¢ o
L%u@]ﬂlﬂﬂlﬂ@ﬁﬂ@ﬂvl“ﬁﬂ ﬂ'liL‘])'ﬂiJIEN‘WHT]%!L‘]JU’E]HG] NITLNADDNBLIAY U ﬁ?iﬂﬂﬁﬂuﬂ?ﬁﬂ@ﬂ“ﬁm‘b’u ﬁ?iﬁﬂﬂﬂujﬂicﬁu
Y
ﬁuﬁa‘ﬁugmmmmiéﬁmu KUIAT FAN !Lﬂm‘ﬁiﬂllﬂ?%’ﬂ’ﬂtu@] !LiJﬂHL“]iEJlIﬂW%’U’E]LHG] masﬂﬁ’uiﬂ msﬁamuuﬂu w19
] g % 1 a = So’ 2 =~ 4
o531 iniugendszlant Tasiden diiuwineames msyuazasiaiioun
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 Ja9Ed 4((49)-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
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(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
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(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
magnetic resonance spectroscopy and ultra-violet visible spectroscopy; characterization of dynamic mechanical property;
thermal property; polymer morphology by electron microscope
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(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 Uiiamsmansgdenauazmsnaaevanianisuilszy 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
rheometer (MDR); compression molding of rubber compounds; injection molding of rubber compounds; calendering of
rubber compounds; extrusion of rubber compounds
741-251 Ufiamsniinedies 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 UFIAmMsInnzvinednes 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
721-253 UfiamsniidmswidmSumalulaens 1(0-3-0)

(Analytical Chemistry for Rubber Technology Laboratory)
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Quantitative analysis technique; acid-base titration; precipitation titration; complexometric titration; redox
titration; spectrophotometry and application in rubber industry
741-311 MINATRVENIMITNANE 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 WanH NN 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 Wandvosena 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
741-316 ﬂﬁﬂﬂ1§ﬂ1§!ﬁﬂwaﬂﬂ17‘1@‘ﬂﬁ1ﬂﬂﬁﬁ?ﬂﬂﬂﬁ?u 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; 3s; 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
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741-321 1A3ENA 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 awindnalulag 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 ﬂ:1miJaaﬂﬁﬂiﬂemqﬂmﬂnssmn 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
substances and industrial wastes; safety policy and management system; laws and regulations concerning safety in rubber
industry
741-341 ﬂﬁﬁﬁmmmaumamﬁané 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
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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 YAIFUNANANTDONGATEN 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 ﬂf]fJ’amﬁnmwﬁmmazmsmﬁwauma 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 TN 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
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741-471 M3IeManalulagena 1 3(0-9-0)

(Research Project in Rubber Technology T)
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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 MaWeuIUIB g 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 miaNuwmmzmug}umiwaﬂaffﬂﬁlﬁﬁ 2((2)-0-4)

(Modern Production Planning and Control)

wRaReItUszIUMIRaa lugaangsy anwugapdelunszuaumsnda ssuumswaauuylraoda
@iﬂlﬁﬂi izuumswammuﬁa mﬂﬁﬂsluﬂ1iWEJ'Iﬂ§i1?l’ﬂ'ﬂiJ§;l}ﬂQﬂﬁ ﬂ?iﬂ?ﬁ"ﬁﬁlﬁﬂﬂﬁﬂéﬁ MIILHUNITHEN NT
ﬁmswﬁﬁ’unuuazwammmmﬁamiﬁﬂau% MITAMATNMIHAA MIATVANMIHAR MITANTNT lHaUDq
asmumadmiumMsHan mssamsiinhay nsdiAne luaugaa NI Iy

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 IAITHFAAATIAINTIN 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
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741-111 meTuTadenaniosdu 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
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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 msaadszaumazn 2((2)-0-4)

(Adhesion and Adhesives)
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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 eNauA 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
a ¢ A
741-331 woameSIFalsznou 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



41

composites; thermal properties of fiber reinforced polymer composites; processing of fiber reinforced polymer
composites; application of polymer composites
741-332 malulads lasfaena 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
Y Y =
741-411 aNUANIHTOIManalulagens 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 MU IVDIENS 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
o a d
741-413 M30ONUVLHAZMID IR IINUN 2((2)-0-4)
(Mold Design and Simulation)
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wodwes duilszaeiugIvveiRUIaZLLINIIMIPAUUDIRNA MIeanuuuliuwW Iasldneuiines
1 ° A 1A o ] A R o 1A & ] A s
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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
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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 maluladinedg3mu 2((2)-0-4)

(Polyurethane Technology)
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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 1niinoanoun 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
741-434 3ol ag v aWo aIN0S 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
polymer melts in capillary; flow analysis of polymer melts in extrusion process; rheology of suspension and rubber

compounds; rheological measurement of polymers and rubbers
741-435 mosTunana@ndanalames 2((2)-0-4)
(Thermoplastic Elastomers)
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Definition, structure classification of thermoplastic elastomers; block copolymers; thermoplastic elastomer
blends; other thermoplastic elastomers; application of thermoplastic elastomers; dynamic vulcanization
741-436 Wo AP Ndoaa1MaT 1MW 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
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741-437 WOAIND50INTH 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 M3Ivemamalulatena 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 msamariie 2((2)-0-4)

(Introduction to Marketing)

ITUVUNITANA mimam“luizﬁwwmmm:i;amﬂ iéNLL’Jﬂg@ll‘ﬂ'l\?fﬂiﬁﬁ1ﬂﬁuhjﬁ11ﬂiﬂﬂ’lﬂﬂllIlﬁgll N3
Uszgndind 0t 1emensaa1ndus 1na ns0IuMIAEITUAILRTNNINMIANA GIURTUREITUN At Toq
NUMITATIMUIE MumMsduaTUMITIMIBIEaZAIUTIA1 IBEMIIN0AAIA

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 MIVIMINUYANA 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 mimuqunsxmumﬂﬂﬂﬂauﬁamﬂ% 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 MydemsiFunaiin 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 £NUAZNMFVRNUVUIBITZ 19T 55 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 UHULUUMINAADY 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 IASYNAVINVANH 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
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741-402 plmm 300 ‘II'JINQ
(Field Work)
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Practical work in rubber technology, polymer technology or related fields for at least 300 hrs
741-403 AYNVANH 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 advisors and employers; reports and presentation
741-404 aHNIANE 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

advisors and employers; reports and presentation
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