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001-102 AAASNIZINTUMINANNET It 2((2)-0-4)

(The King’s Philosophy and Sustainable Development)

ANWYIE nanms uuaaa anudny uazithvunevesdnlSsave uasygnaneriion naNNIINTINU
wanmaanle 1ha e e msianamumaaiwsgruazminau1ed gty nagmsimazinsimand

qug A A o ¢ a A o 9y A A

wizgs1mn llszgnaldluiunszauyana seansgsne nieguauluszauiosiuriolszima

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 Uszlawtunounypd 1(1)-0-2)

(Benefit of Mankinds)

o Aa a J y 9 o [ a = o Y Y XK o A

NIIMININTIVLWIYTUINITOIAAIINY muwaﬂﬂwtywmmwgﬂ%wmwm nann1snle 19199 Wau 1ive
sz Tomiivounyud

Knowledge integration activities, with emphasis on sufficiency economy philosophy, work principle for benefit

of mankind
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117-103 3M I AA-1-1gY 3((3)-0-6)
(New Consciousness and Living a Peaceful Life)
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Tlnsasrggarudauazersuaivn lamslaoumasesersual Tanwgy Imsualu guavesdiawazaiuy
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Yo 9 YA ada ) o ' o a A
mﬁgilmmzmﬂﬁmummaz@ﬂu LAANNA ﬂ'lil,"ll'lclﬁ]l,l,a$ﬂﬂuiﬂﬂ’]'mlmﬂ@]N’V]'N'NJJH‘EﬁﬂJ AITUAA ANULYDLDS
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o g o Aaax A /9 Y9 Y a o A Aa A g v a
ﬁumwmazaummwaﬂizqm%ﬂmﬂﬂuumnmimmummmﬂuqmazaum
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
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196-101 aniunanios 2((2)-0-4)
(Citizenship)
a @ wa o < A Y o a v
LUUINA NannNII ﬂil!ﬁuﬂﬁllagﬂ’ﬂllﬁ"lﬂmuGllﬂiﬂ’ﬂlllﬂuwmllﬂﬁﬂﬂli@ﬂaﬂﬂ"liﬂﬁ?ﬁﬂ‘ﬁl]‘lﬁﬂiuizﬂﬂﬂjll%u
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Concept, principle, characteristic and significance of citizenship in democratic community, global and virtual

society; law-abidingness; social responsibility

993-172 Inens1saszlunizinga 1((1)-0-2)

(Social Engagement in Crisis)

a o D A A A Ay ' A ' A A wa '

Llu?ﬂﬂlm&’ﬂﬁﬂﬂ'ﬁﬂl@ﬁﬂ'li%?ﬂ‘l/\luﬂu‘]f“lﬁl!ﬂﬂﬁ@]u ﬂ']iGIf'JEJLWﬁﬂ@'uﬁﬁ:fﬂlﬂ'lWLLﬂuﬂﬂﬁﬂulmgﬂ'li‘ﬂa'ﬂ@]ﬂ'li‘lﬂﬂ
i A A /o o & so 9A Y o A A A Ay ! A
ﬂuﬂu%mmﬁmumﬁmmam TJ'ILWQJ,ﬂi$IU‘H‘Nﬂ‘UPj@uiﬂfJGl‘lWiﬁﬂﬂ'lﬁ“]f')ﬂ?‘luﬂu“lfWL‘UﬂQﬁu!mgﬂ'lﬁ%')ﬂ!ﬁﬁ@ﬂllﬁ
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Concepts and principles of CPR (Cardiopulmonary resuscitation); public health care; CPR simulation training;

public service
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001-103 lordagananiludisznoums 1((1)-0-2)
(Idea to Entrepreneurship)

I Y a k) a a v o a a 9
ﬂ'lilﬂul?jﬂigﬂf]ﬂﬂ'lﬁ miﬂizmuﬁmwu’maamqiﬂ% ﬂ?ﬂlﬁ’)\?ﬁ?I@ﬂ1ﬁﬂN‘ﬂ;iﬂﬁ] NITVANUIUINATININIY
d’ A a o 1
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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 Yoyaiiiifney 2((2)-0-4)
(Answering Questions with Data)
Y o 3 A 9y 2 @ Il aa o w 4 @
magamawlulszidunauls mamdoyanndaseuditazinias luaialsesi i asumsatlagiiv
o ° Y} a ¢ Y ) AA o o A Y] ) A _aa
NITIANTIUATNITIUIUNVD YA ﬂ']i'Jl,ﬂi1$Wsll@llvﬁIﬂﬂi%ﬂﬂjuiﬁﬂﬂ'ﬂuﬁuﬂ AU IVaInN1aiY uaﬂwqygﬁﬂﬁ
d" Y as a o
LUBIAU Tﬁﬂﬁﬁ?ﬂﬂﬁ NAUANTUNTUD
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

% £

M3zMsagENIZIMNY nazms3adia
117-116 M3ZIMiiuadiia 2(2)-0-4)
(Digital Environment Literacy)
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MsaumANNgIVes Ms 1FasaumamitomMsuannInNiaaeadin M1361999 tazmItiiaueasaumea
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
Ya Y 1 v
299-104 3AA JIMNU 2((2)-0-4)
(Values of the Wise and Deliberation)
AszIIUMIAAMIININMans anunsadnihmadinnmansuazina Tulad nansznuredniig
a o 2 P 9| o A a a 4 ~
ITHIND ANAN LA TUNAADY !.LL!'J‘V]Nfﬂi‘]JE]Qﬂullfs{hlsllﬂﬂluﬁ?ﬂlﬂﬂEl]TﬂWﬁﬂiz%ﬂﬂl@ﬂ?ﬂmﬂﬁ’fﬁi!LﬁZW]ﬂIUIﬁﬂ
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 iz AanszuaInenmansaie] vl 2((2)-0-4)
(Current Issues in Modern Science)
o 9 a 4 a A @ aa v = A
WWUTﬂWﬁﬂ'll!'J‘VIEJ'I?HEW]?L!@&’WlﬂIHIﬁEILW’EJW@Ju1ﬂmﬂ'IW°K'N] g‘ﬂmmmﬂﬂfmﬂiuiammzmiﬁummwa
"o s a s A o 2 t4 o
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a J G o v a @ 3 a s =
NN mﬂTuTaﬂuazummiﬂmxﬂwgwu DUMA wazseavanalssauInemaasuazmalulad

]
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@ [l { 9 v o a @ ado o & {
adelvalulipiuiinertesiudnn madies insugnanazninenssssumanmaailuiaulvielinanseny

1
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Aoy AaliFin uazdunadow nguuneinmmans maTuladuaziaunadon

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 MU lanmAen 2((2)-0-4)

(Green Consumptions)

FAanaluduminendading (Eco-university) fiadaunadon MINeN5535093 nasumalulad veq
o uaziAspgdann) tazmsUsus liiusuanmsamanlasudaaiieadunaugauissiainmianie
miﬁmmammw%‘imaEiNE‘]"q?}umiﬂf}”uﬁﬂﬁ'ﬁaﬂﬂﬁ’aqﬁ”umiﬁmmgﬁmﬁmmﬁ’am‘fqﬁu (green and sustainable city)
wianssudidensmadenldnansual giasaumeitonsfeusesssuna Jiniumaluladmsdemsuazns
ﬁnﬁum’fayaﬂinuuﬁugmmmwvﬁmuﬁm

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 Wnan 2((2)-0-4)
(FinMath)

a9

Jq 9 Y a oL 9 a a o‘égll Y a a o dy
ﬂ"li“l.]ﬁ%q’ﬂﬁi‘ifﬂ’)”lllgﬂ%iﬂm@lﬁ"lﬁﬁialuﬂ"luﬂ"l'ilﬂu AUAFITATNUIIUAIUNTNU NITAADATIADNLUY NI
k4
MIHUMIRUEINYANa MIreuthszduf tazmsasuaumstuiiodu
Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation; personal

financial planning; installment payment; and basic investments

i;ﬂi&ﬂ]‘ﬂ“!ﬁ%fﬂia’ﬂﬁ”li
MHYIDINGY
417-101 'lg-d98 2((2)-0-4)
(Hi ! English)
@ aa o w o = @ 1 v = Y o
ﬂ'liﬁﬂﬁuﬂu'lﬂ1H16Qﬂﬂﬂ1u°ﬁ’)@lﬂi&’iﬂﬁ]u Pjﬂ'ﬂﬂ‘ﬂ%ﬂ?iﬂf)ﬂlﬁﬂ\?ﬂih1?]\1ﬂi]‘]§1f)ﬂ'lﬂgﬂﬁﬂ\1 BYUINOYENT
1 H 9
ﬁuﬂu?ﬂTﬁﬂﬁNﬂﬂENWU%@ﬂWaWﬂ’HﬁWﬂ LFU ﬂﬁ@,u HUHMU YNUWA mwaumg LAZUNUITTIYTU 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 Wiueua Inan 2((2)-0-4)
(Pen and Post)
mIwainezmseu nfumsniiate lvanuddn wavswaziBeaueaunsiu veneamdni ann
o = 1 @ Y 3
nnpemsvoudsznnang luszavdse Toauazdoanuaue
Developing reading skills focusing on identifying topics, main ideas and details; vocabulary improvement;

developing grammatical and meaningful sentences and short paragraph writing skills

MiIngy
411-101 /M Ing My use 2((2)-0-4)

(Thai Language Your Language)

]
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9 ° 9 a v 4 o I Y
ﬂﬂeﬂﬂﬂﬂ15u1lﬁuﬂ'ﬂ'Nugﬁﬂ‘ﬁﬂﬂﬂﬂ'f]ﬂﬂTﬂ%‘(’J'Ll'ﬂll\iﬁlli]‘ﬂﬁWﬁ‘Uf‘Nﬂ"liﬁﬁ]ﬁWi@nll’J@]i]ﬂigﬁﬂﬂﬁT\i‘] ulﬂf’]fﬂ\i
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mngaufugamMsainsteas mssumsdemse niiiesulona agUanuuaziinsuanalumsiil1d
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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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411-102 aunnmuIne 4.0 2((2)-0-4)

(4.0 Thai Conversation)

4
o o a l A o [ g [ a [

ﬂTH1ﬂ°JJﬂ"I§‘LﬂLf‘T‘L!’E)ﬂ’J"IiJﬂﬂ?%}’JﬂﬂTiW“ﬂﬂEINIJEU‘NG]?Ju@l"m’)@lq‘l.]i?zﬁxiﬂﬁ%i@] UAagiiuIEauNUUITUNNINEIAY
o ¢ 4 a o 4 o a o N
FINUDITU Llﬁ‘éﬁﬁﬂ1uﬂ1§'mﬂ1§ﬁﬂﬁ1i ‘LjﬂﬁﬂﬂTWlLﬂZﬂ?%uﬂ?ﬂnﬁﬂﬁlﬁ]‘ﬂ'ﬁNﬂiuﬂ?i‘]{‘l‘lﬂ ﬂ155ﬂﬁ1§ﬁl’flﬂﬂﬁ'ﬂﬁlﬁﬂﬂﬂ
a d 1 Aa 29 ¥ A = Y o A Aa k4
UATICHDYNNINITUYTU LLQanlﬂiﬂﬂi$Qﬂﬂ1%lW@ﬂﬁ!iﬂugl!ﬁ%ﬂﬁﬂ%uu%?@]qﬂ
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 =
qITFUNWMaAINASHWI
= d
quNIBPMans
0 d
125-101 ¥inON3I N3 198350 1((1)-0-2)
(Creative Craft)
a o Y a o 2 a d a Y
N1TAN ﬂ'licl‘laf}ﬂﬂ‘ﬂ;‘ﬁ uazmﬁmmi@_uﬂmutyw Wﬁﬂﬂiill‘ﬁ)ﬂﬁﬂu ﬂ1iﬂﬁﬁwaﬁ1u’ﬁ%}1\1ﬁiﬁﬂ NAUINNTIY
0 ' 9 ' ' A
ligmsadguamazyasmassygne
Thoughts, skills, and knowledge management of local handicraft; creative work and innovation for value
creation and economic value
277-103 EEAINAY TG 1((1)-0-2)
(Craft Appreciation)
o o a oA a o J aa o w
msiiaqude lsuilseavgiie Idinannuemesnurazii Tl 14se Tomiludinlses1iu
Creative use of waste material
d
277-104 MIQUHITH] 1((1)-0-2)
(Cartoon Appreciation)
4 dy Y o 4 1 Y aa o w
mynagmsguidosduuaziimsgulianugeunvedldludialszdriv
Drawing cartoons for beginners; decorative cartoons
411-103 aduNINA 1((1)-0-2)
(Colorful Fiction)
Y] Aa ) o o ' ] sq ¥
mmmn“lﬂammwm ﬂ’)nﬁ]iiiaﬂﬁlfﬂ AUATATUAIUIY ﬁ'\?ﬂiJ!,m$’NJJ‘L!‘ﬁiﬁllWWuQ']uﬁi'Nﬁﬁﬁﬂﬂﬁl"]fﬂTH'l
1 9
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Life experience, inspiration, aesthetic, social and cultural appreciation through novels, short stories, songs, and

plays

412-123 falzuauiens 1((1)-0-2)
(Chinese Art)
a Y = 9 1 1 o a = 1w A a a =
Aall T B3 THIUAIUA 9 1y MIdansza1y AallzmIeuiIu gaa Aalzmsvenuaze s
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Chinese art and culture such as paper cutting, the art of Chinese Calligraphy, abacus, the art of tea and food
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413-242 1Enivinang 1((1)-0-2)
(Malay Enchantment)
U@ Uszindl ausssuvesyauaiglulszms Insiazousou
Race, culture and traditions Malay in Thailand and ASEAN

415-140 Wailszggaiu 1((1)-0-2)
(What’s Japan)
o o A a Y ' = a sy ' v A o
any 'mmmimulﬂuuazﬁa‘ﬂzmumm vlmmﬂzwmmmmNﬁzmnamuﬂujﬂmmzﬁ*fq@]11'11/1&1
Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and Japanese
society
416-146 NIWAUNN 1((1)-0-2)
(Get to Know Korea)
9
ﬂaﬂ’l@lu‘ﬁiﬁﬂ\llﬂ1ﬁaﬁ?u¢ﬂﬂ YU ﬂ?i‘l/ﬁ@ﬂ’iﬁ!,ﬂﬁ’ia 'Jﬁllu"ﬁii3Jﬂ155183°1ﬂQLﬂﬂJﬂl’l’Nﬁm’J!ﬂ1ﬁa NI
a @ ' I
NN UAZ NTNUNTSATHAN 9 Lﬂuﬁ}u
Korean Art and Culture: Korean Cooking, Korean Traditional Dance, Korean Wave, fole paper
437-111 fadzihia 1((1)-0-2)
(Arts Therapy)
Y Ia A o o a A o y=
ﬂi%’ﬂ’luﬂﬁiﬁi”ﬁﬁiﬂﬁﬁﬂ&’LW@W@JH']Q("II?’I'I'J;"/VIN@']?lela%ﬁﬁﬂﬂluiy"l MIUIHITIANITANUIAN NI
4 any A J a ) @ @ @ @ @
Llﬁﬂﬂ’ﬂﬂﬂ!,l,'d$ﬁ®ﬁ1iﬁ?ﬂ')‘ﬁﬂ1§ﬂﬁ%’l\?ﬁiiﬂ lﬁillﬁ%}'lﬁﬂ’ﬂlliJuclﬁ]1u@13lﬂﬁI,Lﬁ$W$‘J\I°Ll1ﬂ1i§l§$1’iuﬂ§1u(ﬂ’3ﬂu1ui$ﬂﬂ
= &
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
a a [y a d
910-114 INAHNAINHING QYT IVAIHATHUNS 1((1)-0-2)
(PSU Songs Appreciation)
wa I 1 a t4 a a @ a J @
UseIannuduin AU NITINTU UASTUNTISVDIUNNNUN 1IN IATTIVAIUATUNT ﬂ?i‘ll‘]J%}’ENTJVI
ey InedslagedeIsmITeunainie

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

A
117-118 lanz 1((1)-0-2)
(Yoga)
awdiaziinys Teas maveniidanedelons msilszgndldlons lgmseendidameoriiodaasy
guanluaIalseiniu
Knowledge and yoga skill, exercise with yoga, applying yoga to promote health in daily life
281-204 dad 1(0-2-1)
(Social Dance)
nuziesduuazinsomlumsaaa masi ¥ lumsaans whunsinl§iia

Basic social dance skills and etiquette; social dance music; emphasis on practice
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281-205 Dan5INY5TNOUIINIL 1(0-2-1)
(Rhythmic Activities)
¥ A v a o o A o Aq g a
anujinernunanssulszneudaniz invz lumandeu Tualszneudanaz masi 14 lufnssuilszney
taz umsAnlia

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

practice
281-207 Latnavea 1(0-2-1)
(Basketball)
9 @ = dy Y a a ua a T o
ANUIUASNNHENNVIFNAUDALUDIAU IFADU ﬂﬁﬂﬂﬂgﬂﬂ NANLASNITHUIUU
Basic basketball knowledge and skills; teaching methods; practical drills; rules and competition
281-209 Jeataduea 1(0-2-1)
(Volleyball)
9 @ = 1d dy Y ax a ua a (Y
ANNIUASNNEENWIIDAUAYUDALUDNAU ITTOU fﬂiﬂﬂﬂg‘u@l NANULASNITUUIVU
Basic volleyball knowledge and skills; teaching methods; practical drills; rules and competition
281-210 HsuAUoa 1(0-2-1)
(Handball)
Y o = J dy Yy  ad A va A [
ANNIUASNNEENIWLIUAVDALVDIAU ITTOU ﬂ'li?lﬂﬂ{]’ﬂﬁ NN HASNITHUUIVU
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 miamuiia 1(0-2-1)
(Table Tennis)
Fd
anuiuazinzimibamuiiailosdu F3dou msHnIH1ia ninuaznsuyaiiu
Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
281-216 HUANUAY 1(0-2-1)
(Badminton)
9 @ a 9 dy Y an =2y a ua a T o
ANUIUASNNHSUUANUAULUDIAU ITADU fﬂiPJﬂ‘lJ;]“]Jﬂ NANLASNITHUIUU
Basic badminton knowledge and skills; teaching methods; practical drills; rules and competition
281-219 M@ 1(0-2-1)
(Swimming)
9 @ = 1 g’ dy Y ax a ua a T o
ANNIUASNNHENIWIINYUUUDIAU ITTDU ﬂWiﬁﬂﬂj‘]UGl NANWLASNITUUIVU
Basic swimming knowledge and skills; teaching methods; practical drills; rules and competition
281-220 tlmaq 1(0-2-1)
(Petongue)
9 @ = dy Y ax a ua a 1w
ﬂ’)'lllglla&’VIﬂ‘]&JSﬁﬂWHﬂ@@QLUBQﬂH 150U ﬂ']iﬂﬂﬂ;]’ﬂﬂ NANWLASNITUUIVU
Basic petongue knowledge and skills; teaching methods; practical drills; rules and competition
281-223 3¢ lnes 1(0-2-1)

(Thai Boxing)

Y o = dy Yy ad a ua a T W
mmguaz‘nﬂmﬂwmwvlwﬂmamu 150U ﬂ'liﬂﬂﬂ;]“ﬂﬁ NANULASNITHUIVU
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A
= 3
2 \ :
i

-

Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
281-225 maula 1(0-2-1)
(Taekwondo)
Y o = [ d" Y aa a ua a (Y
ﬂ’]'lllglla&"ﬂﬂ‘]ﬁ‘éiﬂWHVIﬂ’)LlTﬂL‘U@QGI‘H 15dOU ﬂﬁﬁﬂﬂ{]’ﬂ@l NANULASNITUUIVU
Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition
281-226 lonla 1(0-2-1)
(Aikido)
9 @ = a dy Y  ax Aawva A " o
ﬂ'J']iJELmM/'Iﬂ‘H$ﬂW1vlfJﬂIﬂL'U’éNGlu IPdOU ﬂﬁ'ﬂﬂﬂa'ﬂ@] NANLASNITLUUIVU
Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition
281-227 gla 1(0-2-1)
(Judo)
9 @ = dy Y ad = a ua a " o
ﬂ’JW?JELLﬁ$ﬂﬂH$ﬂW1§Tﬂ!‘U@Q@]u 150U fﬂﬁpjﬂﬂ{]‘ll@‘l NANULASNITHUIVU

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

msztaendnynilyl
= d
NTEUNIBMANS

125-102 uﬁmﬁéuﬁaguﬂmﬂy 2((2)-0-4)

(Miracle of Wisdom)

a Y A

nmsisoufuaziiuguaiveviamsssuazg ity tesau m‘immmﬂﬁ'mmzﬁuﬁunmﬂﬁﬂuuﬂawm
danw
Learning and appreciation of local culture and wisdom; integration with social changes

425-100 IHUUBITHBN 2((2)-0-4)
(Culture Guide)
ANNATENUN uaz%uﬁvﬂumﬂﬂ‘vm’Twuﬁiiuuazgﬁﬂmﬂuﬂﬁmﬁu mIysamMsanuimalsamans
e

FAUTTTUNUMTIIBUMITNOUNEINIIAUTITY

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

| A
’mszmmsﬂuwamm
196-103 mazé’ﬁmazmi%’ﬂmi 2((2)-0-4)
(Leadership and Management)
a = e 4 o Yo o 9o v Yo A 9 o
HUINA NOHY NTUANHUNYINUNNICHUT anHUSUNUINFPUUASHATY @mﬂmﬂaauuﬂm WUINIT
9 4
AINAIIA
o = o 3 A @ = @ @ a
AUITTOUTNITNINIU mi’d%’wmmmuazmﬁmamyﬂuwn ‘Haﬂﬂ'lilmz‘ﬂt]‘ﬂ{]ﬂ']ﬁi]ﬂﬂ']ﬁﬂ'lﬁ]ﬂﬂﬁl%\iﬂaqwg A
o o 3| o A o o 4 o
'1/]NﬂﬁWGJJ°Lﬂ1’Iﬂ‘lﬁl%ﬂﬁlﬂuﬁ’u%lﬂgﬂﬁ‘]Jﬁﬁﬁi]ﬂﬂﬁﬁﬂ\l?iﬁﬂﬂﬁlﬁ@ﬂﬂ‘l\lﬁﬂiﬁ]

9

Concepts and theories of leadership; characteristics and roles of leaders and followers; change
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leaders; creative leaders; competency; team building and teamwork; principles and theories of strategic management;

leadership development; success-oriented management

437-201 D3aansHuANUSURAYIUAD T IAN 2((2)-0-4)
(Ethics and Social Responsibility)
wuada nqud Anwd iy Bemaaslumahauiedeay msadesadnualindng anwsuRaveude
AULDN

ﬁﬂﬂlllmgé\ill’)ﬂé}ﬂllP~i"|uﬁi]ﬂiiﬂlﬁ@ﬁ:\iﬂil

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

environmental responsibilities through social activities

aM3zagLNaZIMIY
724-108 553331A1IA 2((2)-0-4)
(Natural Therapy)
wRAnnfUs TINATTAegunnd3aiia mudenlumsufdegunm thihta auesiiiia
Toay ayuinsludialseiriu ndadusinnsssuna
Natural therapy for healthy life; alternative health practice: forest therapy, music therapy, yoga, herb, natural

products

MITMINATITZU
d

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

(Holistic View)

Y o dd g 2a o s Y 1o
ﬂ'liL!ﬁ']\?‘l’i']ﬂ'ﬂllqi]iﬂHﬂ?ﬂ!ﬂﬂ')"ljﬂﬁﬁlu%’lﬁlﬂi$ﬁ]'l']u ANNTTNITONBINTWLUUUDIATIN NITININU
4 A o o o ~ a é’ a a <Y

ﬁﬂ?uﬂﬁmﬂ”l‘ilf]_]ﬁﬂu!,lﬂﬁ\TT]Nﬁ\iﬂﬂJWKi'Jﬂlu‘ﬁiiiJ HAZMANITUAINTENUNICINATVU NITUIUNTIANUATICHVDYD
a a o A vy A o v ° ) &
Lmﬂ?mmumwmmaﬂymz ﬂTiLa@ﬂi‘]ﬁﬂJ@iJ“ﬁﬁ1iﬁuLﬂﬁl‘W®ﬂ"liﬁ?lﬂﬁuﬁlmlﬂﬂigﬁ? HagHuauaUByauUNUZIU
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 fneghanae 1hlasdhanaa 2((2)-0-4)

(Smart Thought, Clever Understanding)

o a o ¢ Yq Y SV W Y a 4 : & ¥ oy g 5 a
ﬂWiﬂﬂﬂWiﬂigﬁ%“ﬁQNIuﬂﬁu L‘lﬂalﬁ]“Ui‘JIﬁllﬂﬂﬂ]ﬂﬂﬂ]ﬂﬂ??nﬂﬂﬂlmTWIN U UUDIAUUDADYUVDIVINITUAR
a 4 o a a o o oA 19 o 1

T¥anuaavesauiedsemesuie lanmsldmqralsaduaniumsal Tansininluivnuneu Whlaawes
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
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MIZTMBMAZM AT
412-201 %413 99nde 2((2)-0-4)

(Ni Hao Zhong Guo)

Yy A

mimedssneiRunasdesny 15iu midnesndeandysuzase uazissagna myaunnluidon
ReruFanszsi i

Pinyin romanization of Chinese phonemes; pronunciation drills of consonants, vowels and tones; Practice of
listening and speaking skills on daily life topics
413-213 Mnagioauing 2((2)-0-4)

(Malay on Tour)

myma1gﬁxﬁmsﬁ'mfi"umﬂiamﬁm“luﬁmumm’fshmv%ﬂuuawmﬂixmﬁ

Malay for tourism in Thailand and foreign countries
415203 1wdlloalndms 2((2)-0-4)

(Say Hi Style Kawaii)

T S 4 o oo A Yo ¥ Ay a o
ﬂﬂﬁuﬂu"lﬂ”lHWﬂJuﬂuLU@\iﬁu ‘U't‘]igﬁLﬂEJ'JﬂTJﬂ’JL'l‘JQllagﬁ'ﬂ\ii"niﬂaﬁj WIDWTIUIVUUTITUIUIY IAUTTIY

'
ad

~
09

A Cs @ =N [l A A
U Lif’Ni"I'JLL@%@TQTHﬂ"ISmﬂ"l]ﬂUH"UE]Qﬂiglﬂﬁmﬂuw1uﬁﬂﬂﬁﬂ1ﬂ1’ia18
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 v 1nise 2((2)-0-4)
(Annyeonghaseyyo Korea)
o 2 Y A ' = a v v o = aa
fﬂiﬁﬂ‘ﬂﬂi&l%‘ﬂ\i 4 ATUND ﬂﬁﬁ\?mﬂ DIU LAz ﬂﬂ@@ﬂlﬁﬂ\ﬂﬂgﬂﬁﬂﬂ Gmmuuazvlnﬁuwmmmmma‘n
1¥uFinlsziriuiuasduazinasnisunma
Practice of four language skills: listening, speaking, reading, and writing; Korean conversation in daily life
through Korean series and music
417-191 WeuNM 301U 2((2)-0-4)
(Reading Development)
Y Ao ' o ' o = ' Y a 1 o
m‘sﬁanuﬁaiumamu Vlﬂ}lzﬂ'li@'luiﬂﬂﬂﬂvlﬂ Pjﬂﬂ'liﬂ?ullazﬁjﬂﬂ'ﬂiﬂl@ﬂlElu‘]fuﬂ@l'lﬂ“] qlui&’ﬂﬂﬂ'f]'lll
v ° 3 1y @ a @ d A
envosdnidszanm 3,000 Ml (neme lidaldindnyivuen-Tn mussnguauili 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)

ANIAIVURNL
\ = & a
NANINNUFIIT N
721-111 il 1 3((3)-0-6)
(General Chemistry I)
v wa o - v o W s A 9
Tnseersvozaon NS WHazauIAveI51g WuSzAl USmnaduius una gurnamaasidosdy

wa a <
voural drsazaguazaulianeaaninl voeuds
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Atomic structure; periodic table and properties; chemical bonding; stoichiometry; gas; principle of
thermodynamics; liquid; solution and colligative properties; solid
721-112 U{iamsadiaily 1(0-3-0)

(General Chemistry Laboratory)

=) [ Y a ua a y A Y a a oa = dy % a 4
mimmmzmmﬂaaﬂﬂﬂiuwmﬂgmmi LﬂﬂUﬂﬂ1§1%Lﬂiﬂ\1LLﬂ’J mﬂUﬂﬂaU@]ﬂﬁLﬂﬂJﬂJﬂ\W]u NI1TAUATICH
9 Y o aa dy Y v o a I a & a L4
ﬂl@uﬁﬁiﬂﬂiﬂfﬂﬁﬂﬁﬂﬂm@ﬁﬂu mimmaam’amaﬂamnmuﬂ NITUATICULBINUNTINNITANN NITAUATISH
uoulopou Mmawiouasazals maSunamsmemainms lnmsa  msmansiauaansazaloveanio lo
GRATH)

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 il 2 3((3)-0-6)

(General Chemistry IT)

vauwamansiail auqall nquinIa-wa augania-wdazinae looadin wil 1Wih s1qunsuddu ms
maaslsyneuFadou inliduniduazansdr luana

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 QUHNAMANI 2((2)-0-4)

(Thermodynamics)

@ = " o 2 Y o Y o & ¢

Llﬂﬁl!ﬁg‘ﬂﬂHgﬂauiﬂlﬁf}ﬁﬂl@ﬁl!ﬂﬁ FEUUUASTUNIANDN WANNULASNHUVDNHUIVOIGUHWAAITANT
ganall ngdeiiaeazngienawgauvwamans mslszgnd I¥nguesguunasmansdmiuieiamians

% a a v |
maduldies Andindl augandl augaigninvesansuignsuayaiazats

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

o Al U
723-113 wiananaanaly 3((3)-0-6)

(Principles of General Physics)

° s < A s 2 o s v = o o

UNUT NAMTANT NTFULLAZAIU ﬂamﬁmmawaﬂwa I NAUFTAT ANUIDUUAZNOHYIAUVDIUNT

"o aa . X
au Tfh avuiman 2905 TWih Adadusulwiiiiesdu

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 wva ala ¢
723-114 Ufiamsilana 1(0-3-0)

(Physics Laboratory)

Y A

msUfiamsinertuidendanyluGes mstannueiednaziden aunsiouisna ngmsndeundedn
a @ 4 d' a a 4 a 1 a
A099091AYU MImasuNLUTUIagsueiin ANUBangL ANUNTLAYEIVEUNAI HTIAIHIVEIVOUNAD TUYA
@ 3 a 7 3 a 4 Ia o
Tih-anwdeu msiaanumumuvesdadiumu mawlaswnawueinesiluneniimesiaz Tradimes ms

Uszquazilassilszyuesdniulszy 2saseynsu liihnszuaady nszanlnuazaud
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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 ﬂtﬁﬂmaﬂ%ﬁm%'uqmmnssu 3((3)-0-6)

(Mathematics for Industry)

k4
o

aa A o o o Jo < Y v o ¢ @ o o {
anmmzmmmmﬁm DUNUTLUATDYNUTOUAUGY ANNITULASAIINLII DATITUNNT ‘]JTWHT] ﬁuﬁ
1 Y 4 2 (2 -ﬂy Aa
i&’ﬁ’JNL’duIﬂﬂ 131195N590U LAz NUNH?
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

[

I¥UNTINY
a do (Y]
741-131 wounsdmnisumalulagena 3(0-6-0)
(Organic Chemistry for Rubber Technology)
Taseadie msiFonyo uazauiavesdsounsd maos lonil mawsounazljnsewesanslsznon ueau
a a 4 a I a I a J =2 =) J aa
an LLf‘)ﬁﬂmL?Illﬁﬂ LL?)I?LLMG]T‘I IBANDIDA BINDTI E]W@ﬂnlclfﬂ LL?JEW]VL?I@] ﬂIGlu NIAANITUBNYAN
o J aa A A a 4 a
HAagDUWUTNIANTTVBNEAN DU “I/‘h!’f)ﬁ uaiaua‘laﬂ ﬁ1§ﬂi$ﬂﬂﬂlal‘ﬂﬂiil{l‘ﬁﬂaﬂ
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 wvua a d o (Y]
741-132 UHiAmsmiidunsddmSumalulatiens 1(0-3-0)
(Organic Chemistry Laboratory for Rubber Technology)
madnlfiiamsn i Merdumsdnauiamanmennuesasisznoudunid 15u yaviaeuval 99
=~ a QJ ad ) Q'l @ =)
Lﬁﬂﬂ HasnN1Ineay ﬂ1iﬁ1ﬁ1iﬂuﬂigﬁlﬁ}ﬂiq‘ﬂ‘ﬁIﬂEJ'JﬁGIN  L¥U ﬂﬁ'(ﬂﬂwﬁﬂ N1INAU ﬂWiﬁﬂﬂ!szﬂilﬂI’ﬂﬂiW\l 11 P
~ aaa = a A o a Aa A o o ~ [l
Lﬁ‘iﬂmmgﬂﬂﬁﬂﬂﬂaﬂﬁﬂ?&ﬂﬂmﬂﬂﬁ?i@uﬂiﬂ‘luﬁ”lﬂ?"lﬂ 741-232 (4ANDUNTEY miumﬂiuiaama) NMINAaDUNY
WarHu
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
741-211 nszwIumsnsgilens 3((3)-0-6)
(Rubber Processing)
a9 v v 2 A ~ v ~ o
fﬂiWﬁilfﬂ\'uﬂmslﬂIl‘]_nufJNﬂ’Jﬂﬂ?ii‘ﬁgﬂﬂaﬁuﬁzlﬂiﬂﬁWﬁllll‘]Jil‘l]ﬂ ﬂ"lil,!,‘]_]'igﬂfﬂﬁﬂﬁﬂﬂﬁﬁﬂ NITAUYIN NI
v Y a o 9 ¥ Y ) a A o
DAYTUVINUN ﬂ'lif)‘iJEJNTﬂElGl‘]fVl’fJu'l ﬂ?i@ﬂﬂNTﬂﬂﬂ?ii‘]ﬂﬂWﬂWﬁi@u L‘I/Iﬂuﬂﬂ1ﬁ’f)’]JEﬂ\quJiﬂ‘]zﬂg‘lhﬂi\i"UﬂQEJ'lﬁ NIy
' A Y A Y A ] =] Y a A
YIUUUNISUIUNTADIUDY Iﬂ8ﬂ151%LﬂﬁﬂLWﬁ3 m‘a‘aumﬂm%mmmman"hnlm L“ﬂﬂuﬂﬂ'ﬁ’ﬂﬂﬂq@ﬁﬂ?ﬁm@ﬂﬂ

HUVYLIUMTADLH DY ﬂ1‘5@1ﬂﬁ1@%}’38ﬁ13ﬁ$a1881\1
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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 AT M3V 4(4)-0-8)

(Additives for rubber)

msvhldiRamsdenTouiuse auiAvessnaiil@nnmsigen Teaiuss Tnoms ldwedy asdasa
YRS magenTeniuse asdausalnes Tva csdasadaiiun lud ensdusensuun asdadangusy a1s
Fusaiaun a1sdas wrma maaduiusEneasas manseduliiseusenTleaiuse Tanzoon'lad nin
usiu magonToaiuss Taens 1y sunuy 9i830a8d magenTeslasms1¥msiszneunlefoon e Tae
wuaveulesoon lua ﬂm%aﬂﬂqﬁuﬁ:uwé‘uq msfasendmdy astlestumssondiaiu asiloaiule Tau
auﬁaﬁugmmmmiﬁa@u wihe Fam uaaiFouniiveiua uuntlideunivea mad idule arsduduun T a3
¥euigal ﬁwﬁuﬁﬁaejuﬂigﬂmﬂmmgﬁﬂu duumanieanes asyfuasansiaiious

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 Q83 4(4)-0-8)

(Rubber Materials)

UNMNYNTITUHA llﬁ$ﬂ1\1ﬁ\1lﬂi1$ﬁ Iﬂi\?ﬁ?ﬁﬂﬁlﬂﬁllﬁzﬁll‘]jla'ﬂNﬂWfJﬂWWGUENEJN YNFITUTIA EJNhl’E]
Tosudunsizy onalagu-imladu enetimladu eaiivlng ensdfidunazafiady enalulasd esnaelsn
31 0133 Tau eanedgimu e1avlgea Tsmiven nazeadunnesisiiadu 9 mivengasuasia U ANIAveq
YN

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 1niiwedies 3((3)-0-6)

(Polymer Chemistry)

HeuuardnuzdAyveaneames miduanziwedmwesuuuaivuiy msdunnzinedmesuuy
eyyaddasy nuuue loesiin uuuuaa loeaiin uag uuudnassuuam nalnmsifalgisewagsaunamansveq
ﬂ"IiWi’Jal,lli’Julicl?Lﬂﬂﬁﬂ“ﬂﬂﬂﬂWiWﬂam@hli“g Llﬂﬂﬁaﬁllﬂﬂﬁ"liﬁgﬁ"lﬂ u‘uumnuaammsuuuﬁﬁa%u ﬂTiﬁlﬂlﬂiTZﬁIﬂ
CLITOH ummﬂumim’mﬁaﬂﬂﬂa%'mmzﬁ’mﬁﬂmaqmmwaﬁmaff

Definition and characteristics of polymers; condensation polymerization; free radical polymerization; ionic

polymerization (anionic and cationic); Ziegler-Natta polymerization; mechanisms and kinetics of polymerization reaction;
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polymerization techniques (bulk, solution, suspension and emulsion); Copolymerization; Introduction to structural and
molecular weight characterization of polymers
741-232 JINT1ZHiN0ANDS 2((2)-0-4)

(Polymer Characterization)

mimﬁmﬁﬂimaqamaqwaﬁmaﬂﬂﬂ‘i’%mﬁmiwﬁmgﬂmﬂ midannurilavesasazateuayms 1y
matanameitedulasnInesil mamngimlassafamaaiinazesdilizneuvesneawes laslimaiia
dursusaanlnInsalndl Tundesuunudns Isuuudanlning a1nil nazdanihlomeiad@daanlnInsalndl
mamsevauinFinanaia auiAadanudouvesnedwes dugiainevesneaweiaiendosanssminuy
DIaNATOU

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
721-233 Nz Hidmsumalulagens 3((3)-0-6)

(Analytical Chemistry for Rubber Technology)

mMafUfI0d MsTianeiteyaneada armsiuuazanuiios m3dnnensaSnalasmsdine
1§1Wﬁ/ﬂ ﬂﬁll‘ﬂmiﬂﬂiﬂ-mﬁ ﬂ1ihlVIL1’liﬁLL1J‘]Jﬁﬂ§I$ﬂﬂu ﬂﬁhl‘ﬂmi@] L!,‘lJiJﬂﬁLﬁﬂﬁﬁ!%Q“]sf}ﬂu ﬂﬁllﬂmﬁmm‘ll‘%ﬂ@ﬂ“ﬁ'
malszynd 15 lugaavnssue

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 Ugiamsmanlsglenanazmanaaevantianisul sz 2(0-6-0)

(Rubber Processing and Processability Testing Laboratory)
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ﬂ"NﬁTL‘W1$EUE]Qﬂ?ﬂllﬁ%ﬁ"lilﬂﬁ fﬂiWﬁllfﬂ\umgﬁ?ilﬂﬁg]}’flmﬂé@\iﬂﬂNﬁllﬁ@\igﬂﬂayﬂ fﬂiNﬁMﬂTQLLagﬁTELﬂﬁﬁ}’)ﬂLﬂéﬂﬂ
naunuula msdaauiansfan ludvesensneunuadioyiiialaimes mifaauiianmsiam ludvesosaoy
s Tefimesuuunuuniuass Teflimesuuumenaoui mﬁEi"ﬂéﬁugﬂﬂwﬂauwnumumjﬁuﬁ MINABN
ApUMMIUAIT N MITALALEABNNINIUARIBAIADT MIIBNENIATIIADLNIIUA

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
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741251 Ufiamaniinedmes 1(0-3-0)

(Polymer Chemistry Laboratory)

ﬂTiﬁQLﬂiT&iﬁWﬂam@gIﬂEﬁ%ﬂTHLUUﬁﬁﬁLL“]J“]JE‘T"I?ﬁSﬁﬁTfJ HUVDNAFY LUVLVINADEY uazuuuﬁumaiﬂﬁ
mamimnin Tuanavesnediues Tagn1sSanumila miduaszdweaweinnlfnsnszuniilueaduilesiiad
leduazsznigiForuvlesiiadled mawiouenssssumnadauds Tnssadamanil wu nswld Tanedwesvesong
FITUNATUND AN TRAMATIAN HazeTTTUNADNEN Tord

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 URIAMIIRTIzviNednes 1(0-3-0)

(Polymer Characterization Laboratory)

v v

Ufiiansnseuaquitionimsinsziimin Twanaveswedwes Tasisnmsanswingats msinszd
mlassaduaresdlsznovveanedwes lagldimaiindususaanInsalnd sansrhlemaiadidasilnInsa
101l uaziivndesuunuans Iawudanln Insalnll mslnsnevauiamnanaia mslnneiauiadniuiou
HazMIIATEH AU IUINN VD INEAINDS

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 UfiiamsiidnszidmSumaluladens 1(0-3-0)

(Analytical Chemistry for Rubber Technology Laboratory)

mﬂﬁﬂmﬁmwﬁ@qﬂ?mm ﬂﬁnl‘ﬂmiﬁﬂiﬂ-mﬁ mi”l’ﬂmmmwmmnau N3 “lmmmms@a%’au N3
Tnmsasaend anlnIns I Tawns tazmsdszgndlulugaavnssuens

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

(Physical Testing of Rubbers)

mmgmmim%ué’umaau msnageved lidan lud mamsaranudilumsfaa lug mslnaves
YN ﬂ'smwmmiu mmu%q mmﬁ'mvnwiamiﬁq ﬂ’J"Iingﬁu‘Vﬂu@iﬂﬂTiﬂﬂ Lﬁ’ﬂu ﬂ15ﬂ5$&ﬁlﬂﬁ’) mmz?{a@muuaz
Awdnuse msuanvaiz 1dase anmdeuiAatuvazna mewesiluasaza ANUNUMUAD UMY LAz
To Tary

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
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741-312 AN UNENS 3((3)-0-6)

(Rubber Products)

A o + 3y ' ] ¥ s v 4
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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 Wandveaena 2((2)-0-4)
(Rubber Physics)
sUsiTuanavessn  arwdanguesiaeny  nauFmes ulawniindvesanubanguedisens  nauim
Tuanavesnudanguediaens nqufidalsnngmssivesnnudanguedien auialaladmaandudu msu
ﬂ?ﬁﬂﬁ'lﬂﬂ’ﬂﬂlﬂyu FUUATINANAIN LUUIIQ09TING ﬂTmLL%\?LLiQ"UENfJ'N ﬂ’ﬂﬂé}'l ﬂ’]?lll%ﬂﬂﬂ'luuﬂ%ﬂ?ﬁﬁﬂﬂiﬂ
M3t 501 InelFasandauoynin
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 ﬁé’nmsnmﬁuwaﬂquﬂmﬁﬂﬁaﬂﬂﬂsw 2((2)-0-4)
(Principles of Total Productivity Improvement)
wRaIRUMIiRaAn N wenmInsaIuuazls Ul meysanms USsapmstig
naan W sa M3laku RanTINNguLRs (Badte) matindrnisugaaims (1od) wann s () Fndanin
(60) miﬂh;ﬁ’ﬂmgm‘um‘iwaﬁnﬂﬂuﬁdma"m AN w) miu‘%mi!ﬁaﬂmmwiﬂmm @ABY) TEVUMIHAALIUD
Talef@fea) sepumsnaauuuay mssamamunaann ns@ifnmstiiurnaaniniaesw
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 1A318N4 2((2)-0-4)
(Rubber Chemistry)
ﬂ?lVlﬂﬂ']ﬁl?ff]llﬁﬂ']“l/‘l"llﬂﬂﬂ?ﬂﬁiiﬂ‘]ﬂ?a@;{'}ﬂﬂﬂnJ%)ﬂu 't’]f]ﬂ“?ﬂfﬂu uaﬂaimu ﬂﬂllﬂ’ﬂ@\iﬁuﬂ'lﬁléﬂllﬁﬂ'lwqmﬂﬂ'lﬁ
puUTURI9ETINA UfATonaiing Tam luduuyldiue dunazdusalnzer na'lnmsiam luduesonslasly
aaesoon ladiaz Tneoud msfam ludodaeiluednsdu msvmSinasiuszgouTealasiimeildnd
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 awiingnalulad 3((3)-0-6)
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(Latex Technology)

auiamaniiuagildndveniens thenesssumnd therdunsizd theresssund Tdsaud audmien
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Qmmwmmﬁmn amafidmiuhens mawsouasaiiilFlnens nszum msvraasusianthos sy MY
msnde marimesens mslfthoalumsimdeuduls msndevi uazmsldnulugluundu 4

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 anulasafulssnuUgAMHNI SN 2(2-0-4)

(Safety in Rubber Industry)

anudigvoanuasasslugadnisues suaneuazgiiame lugaaunssnen AnwazAI
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YN

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 ﬂﬁﬁ’ﬁmsmaeumamﬁaﬂé 2(0-6-0)

(Physical Testing of Rubber Laboratory)

m3daanuuiie mstaauiinnmiade midaautiansanne msdannumumuaemstuss m3iaanu
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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 fTiamsandindimaliad 1(0-3-0)

(Latex Technology Laboratory)

msnmBmavewdaluen mevwiSnanifernauis mevwiBinmnateusud msmFinadialinh
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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 FAIFUNANANTOONGATEN 5((3)-6-6)

(Rubber Compounding Design Module)

o v J 9 wa 4 A 1% wAa
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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

a wa a d
741-441 1J{]TJV'Iﬂ]i'J!ﬂi1$ﬂﬂ1\1!!ﬂ$ﬁ1i!ﬂﬁﬂﬂuﬂn 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 GUNIN 1(0-2-1)

(Seminar)

A Yy Y a o o 4 A~ =3 dy L) A Y
ﬂszmumﬁﬁmumaga fnﬁ’]l,ﬂ51$W1Lﬂ$ﬁ\1lﬂ51$ﬁﬂﬂﬂ’]11m/‘|’f]Liﬂ’UliENL‘L!E]“VT11141’1’3%@1/]1!']@'1!1%1/]1@@11&

= a Jd o
LWﬂIuIﬂﬂﬂNLlﬁ%Wﬂﬁm'ﬂi HUFUDHNANU

Information searching; analyzing and synthesis an essay relating to seleted current topic in rubber and polymer
technology; presentation
741-471 m5Ivemamalulagens 1 3(0-9-0)

(Research Project in Rubber Technology I)

N ~ A a s 2 aw 9 & A s Y W
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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
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741-481 MaTeUIUDILD G 2((1)-3-2)
(Introduction to Drawing)
inseafionazns 1y msWeugimasnadia madeudmisde myamanm msnaglwida msdou
mwﬁ’mi’ﬁa ﬂ'liﬁ?ﬁuﬂ‘llu'lﬂ!,mgﬁﬂ’NIJH?;ENQSQ ﬂﬂuﬁama%ﬁammg%mmu
Instruments and uses; geometrical drawing; alphabet drawing; sketching; cross-section drawing; side drawing;
dimension and precision; computer-aided drafting
741-482 MINWHUBAZAIVYNNSHAN e 13l 2((2)-0-4)
(Modern Production Planning and Control)
wAaeItuszIUMsHanTugam s s Awgadslunszuumsnda ssuumsnaauu lnaesis
aeifles szuunsHaAULYAY mafialumsnensalnnudesns msuSmawaaanda MsaELNIHEA M3
3gﬂ§1zﬁﬁ’unuuazwammmmﬁﬂmiﬁﬂﬁu% MITAMATNMIHAA MIATVANNITHAA N1TIANITNT HAUD
asaumAd s UNIHEA M3sams ALY nsdign luaugaaImns sy
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 1915 ANAASIAINT TN 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

e uenaen
741-111 maluladenaioad 2((2)-0-4)
(Introduction to Rubber Technology)
019FITNNALAzENFUATIZE aaalidmSuen msulsgilons mInaaeuauinuetens tagnaRS a1
Natural and synthetic rubber; rubber additives; rubber processing; rubber testing and rubber products
741-314 IAINTINENS 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 msaadszanunazna 2((2)-0-4)

(Adhesion and Adhesives)

o =< 4 Y A wa v a = a = a
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Aaman ensaarh

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 ENAVAUA 2((2)-0-4)

(Rubber Blends)

wqyﬁﬁuyumawmuauﬁ Fugrinnvesnawaud anudndulduazmes Tulamnindueamadiiu
18 Aszumamisnoauaugd midfulysauinuesnauaudnnanumiia sasimstam lud suasnsonszning
Alsydy uagmawioumFueaiivhuaud anudniuisznielassadazauifuesenauaud

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
741-331 WSz now 2((2)-0-4)

(Polymer Composites)

anuiaztannmsvesiagialszneumsiaiuns e iduleaussousgaazansaiuusawn Tu wnindwe
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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
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741-332 malulads lasfaens 2((2)-0-4)

(Rubber Recycling Technology)

anufmimanaTuladmss lafa nszuaumitlsmfanalag3smssinaunas 53 msaam ludiama
MeAazmMaai Miinedszansnmmss lemfa msdnzviasnagevauianmameninuaz maniives
0193 landa MIdlszgnd 1503 lmaalugaamnssu

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 anudnvmanalulagens 2((2)-0-4)

(Progress of Rubber Technology)

anuinvihmana Tuladens ludunaluladensde j"ﬁ@mw%amwimmﬁmuﬁammzﬂwﬁamﬁwﬁ
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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 MSIE3NUTIVOIENT 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 MIVBNULUNAZNIS 10D WNNNN 2((2)-0-4)

(Mold Design and Simulation)

nanmmedenssuiinertestumsesnuuuifing msmemaidenluifiviias auians lnaves
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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 maluladitiesdumanaiadin 2((2)-0-4)

(Introduction to Plastic Technology)

ﬁugmmqmﬁmmwmaaﬂ Mmssuunlszanveanaaan anuduusseninlaseadunauiia viia
amiaazmslFnuvesmaiadniiting IFauuninai naradndinmuaznaa@nianssu waraansunss
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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 malWagwoag3mu 2((2)-0-4)

(Polyurethane Technology)

ﬁyugmmﬁwaag?mu asiadl myduazduaymsulszd wedgsmulvly wedgsmulugdveuda nedy
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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 1njinoanosd 2((2)-0-4)

(Colloid Chemistry)

$iinuoinoaaoud auAYeIAIVBIADANDEA MIYATUYBIAI MINIVUIABYNIN UszyvaInoanUs
ANuIERET NBfAueaiTo mitudivesnananed TnseaievesrasuasBiiaduy

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 SN0l atlve anoanes 2((2)-0-4)

(Polymer Rheology)

umi autiamada ladanaan 3le Tadves lualsznnia Tatisunaz ueutia Tadiou ms lvauvuieu
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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
13 a a d
741-435 maslunaaanoaralames 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 VNoRMp S AdosaaEMITImN 2((2)-0-4)

(Biodegradable Polymers)

msutanguwedmesngesaateneiinm auifdna auifnsnuaimdounas msnuihveaneded
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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
741-437 WO AN SDIN3 Y 2((2)-0-4)

(Smart Polymers)

MssuunneaueisInie: weawesth i nedwesiie Tudidna3n nedawesFelszneudim sy
Uszgnaldinmundeaiu Jaaasaaiannumaisannneaweiviadangu neawesnsausania il
anuimihmeduiaaneamessinioy

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 M5IeManalulatens 2 3(0-9-0)

(Research Project in Rubber Technology II)

mﬁﬁi”m%uquﬁ'mfi"umﬂTuia‘émw%waﬁmfﬁ ‘V%:\WNaﬁTfJﬂ31M§ﬁlu;§1uﬂgﬂﬂﬁﬂiﬁmﬁf iortuns
Wann 15991UgAMNATTNILAT DALY

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 mnaauiioadu 2((2)-0-4)

(Introduction to Marketing)

I2UUNITNAIA mamamimzﬁwwnmuax@amﬂ ?.Nl,nﬂél@lmﬂfﬂiﬁa1ﬂﬁllﬂjﬁ1ﬂ1§ﬂﬂﬁﬂﬂumlﬁ} N3
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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 MIVIMINUYANA 2((2)-0-4)

(Personnel Management)
msdamsesnns ithvuievewmuniyana wﬁ'wﬁuazmi%”ﬂmimamwuﬂuﬂﬂa NINITUAUATNATAANT
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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 mimmunszmumﬂﬂﬂﬂﬂuﬁama% 2((2)-0-4)

(Computer Process Control)

i uadnvesdmiuiannuau gungil anudu mswdeudunis anudunsadis armdudagm
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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 M3dem3BUNATIA 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

a 4

741-488 819U MIVONUVLITIAS I IA 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 UHHUVUNSNAADI 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
a a da Ao
'J‘UHWNT.Iizi;TUﬂ'Iim'Hﬂ%W

741-401 IA3UNTHNVANE 1(0-2-1)

(Cooperative Education Preparation)
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MANANTUNAUDNANUNINIFING
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
= o
741-402 Wnau 300 ‘U’JI?N
(Field Work)
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Practical work in rubber technology, polymer technology or related fields for at least 300 hrs
741-403 AYiN0ANH 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 A¥NVANY 2 6(0-36-0)
(Cooperative Education II)
a va a 0o Aaw v = Y °
mﬁﬂgwmmsq lLﬁz‘V]13%811?15\1\111!1/”\1?‘111&!1/1?]Iuiﬁﬂfﬂﬂ a aoudsznoums mﬂmmmuauazuuzm
o a = =~ o o 3 a
"'IJi’N61‘1’]15‘c’J‘Vl‘lEﬂ‘kﬂﬁ‘ﬂﬂi]ﬂﬂH1Llﬁ$ﬂﬂ?ﬂ‘kﬂ%?ﬂﬁﬂ"luﬂigﬂ’t‘)ﬂﬂTi N1TFYINU/MTUUTUD Wﬁf’f%iﬁ]jﬂiﬂﬂﬁﬁ‘ﬂﬂfﬂ
=
ANHY
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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