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001-102 FNAATNILI 1IN UM T WAL NGITU 2((2)-0-4)
The King’s Philosophy and Sustainable Development
s A '
711-101 152 TomiNounyus 1((1)-0-2)

Benefit of Mankind

Aa A

a3zn 2 anailuwaiowazdIanadud s1uu 3 e
117-103 3n 3 SaninagAa-i-hga 3((3)-0-6)

New Consciousness and Living a Peaceful
a A o P a
a1Ign 1 Hag a13gn 2 INUIU 3 “UIWNA
I A a
117-102 anuunailiouaz Ina 1515w 3((3)-0-6)

Citizenship and Public Consciousness
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a5z 3 madudszneumsiumsfa®eszuy $119u 3 Huena
a U I
117-104 msaagmsiudsznoums 3((3)-0-6)

Thinking to Entrepreneurship

aszh 4 msegenajimiumazms3adiia
VIAY I 2 1NN
Y 1 o aa o
117-116 M3gmsiuATia 2((2)-0-4)

Digital Environment Literacy

@on S 2 wiieAn 13 eInAe i

299-104 §Aia sy 2((2)-0-4)
Values of the Wise and Deliberation

724-106 IMzAnnTzuaINeNaas aaln 2((2)-0-4)
Current Issues in Modern Science

724-107 M3U3 1nATVE? 2((2)-0-4)

Green Consumptions

32N 5 MINATFINTINZHAZAIAY 1Y 2 HUIENA
746-103 Wuuyn 2((2)-0-4)

FinMath
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417-101 la-893% 2((2)-0-4)
Hi ! English
417-102 1WNULUA TNad 2((2)-0-4)

Pen and Post
411-101 ﬂTH'l“h/lt’JﬂT]eﬂL‘ﬁ@ 2((2)-0-4)
Thai Language Your Language
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125-101 ﬁﬂﬂﬂiﬁna’%ﬁﬂﬁiﬁﬁl 1((1)-0-2)
Creative Craft
277-103 AUA IR TErR 1((1)-0-2)
Craft Appreciation
4
277-104 MIAUNTITY 1((1)-0-2)

Cartoon Appreciation
411-103 AauUINIAA 1((1)-0-2)

Colorful Fiction

412-123 Aalzuauiiang 1((1)-0-2)
Chinese Art

413-242 1iviuany 1(1)-0-2)
Malay Enchantment

415-140 arlseqgdiy 1((1)-0-2)

What’s Japan
416-146 NOWAUNNI 1((1)-0-2)

Get to Know Korea

437-111 Aadz1iiia 1((1)-0-2)
Arts Therapy

910-114 INAUINAINHINNGOTIVAUATUNS 1((1)-0-2)
PSU Songs Appreciation

= a &
N mﬂﬂﬂ’]slﬂﬁﬂvl‘l]u

117-118 lopg 1((1)-0-2)
Yoga
281-204 A 1(0-2-1)

Social Dance
281-205 NINTINL5ENDVIINIE 1(0-2-1)

Rhythmic Activities
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281-206 M3 T3 19AUTTANMNNIAY 1((1)-0-2)
Body Conditioning

281-207 VNANAVDA 1((1)-0-2)
Basketball

281-209 J0ALAIUDA 1(0-2-1)
Volleyball

281-210 UBUA VDA 1(0-2-1)
Handball

281211 ¥oWivea 1(0-2-1)
Softball

281212 8007 1(0-2-1)
Hocky

281-215 Wbamuie 1((1)-0-2)
Table Tennis

281-216 LUANUAU 1(0-2-1)
Badminton

281-219 Tenh 1(0-2-1)
Swimming

281-220 1ang 1(0-2-1)
Petongue

281-223 178 ne 1(0-2-1)
Thai Boxing

281-224 Tudnaan 1(0-2-1)

Pencak Silat

281-225 maiula 1(0-2-1)
Taekwondo

281-226 lonIa 1(0-2-1)
Aikido

281-227 g1@ 1(0-2-1)
Judo
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125-102 Wi 3s8uanNilayan 2((2)-0-4)
Miracle of Wisdom

425-101 YAUTITUUBY 2((2)-0-4)

Culture Guide
| A
mszanuiunaiios
196-103 ﬂnwfﬁmazmﬁﬂmi 2((2)-0-4)
Leadership and Management
Y a K A 1
196-104 Aunazaany (Auiug Inulaazoin) 2((2)-0-4)
Anti-Coruption
437-201 V38ANTA3 TUANUSUARYOUADTIAN 2((2)-0-4)
Ethics and Social Responsibility

\ \ Y 1w
a13TRYRYNIIMNU

724-108 5350ALLIA 2((2)-0-4)
Natural Therapy

T1IZTMIAAUTITZUY

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

Holistic View
437-202 AnvE1una) 1ileedanaia 2((2)-0-4)
Smart Thought, Clever Understanding

ﬁ’1§$ﬂ11§ﬂ!!ﬁ$ﬂ1‘§§®ﬁ1‘§

412-201 i1 9ne 2((2)-0-4)

Ni Hao Zhong Guo
o v J

413-213 N UATOOUNIS 2((2)-0-4)
Malay on Tour

415-203 158 1 aa ladA1d 2((2)-0-4)
Say Hi Style Kawaii

416-125 ougodaus 1o Inise 2((2)-0-4)

Annyeonghaseyyo Korea
417-191 WAILINSOIU 2((2)-0-4)
Annyeonghaseyyo Korea
U a K U
417-193 YUNNANHINIYIDINGY 2((2)-0-4)

English Edutainment
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2. KNP U Taivieand1 97 miein
1) ntjﬁmw’%ugm’immn 33 HuEhn
722-114  WANFIING 3((3)-0-6)
Principle of Biology
722-113  dfiiams¥iine 1(0-3-0)
Biology Laboratory
723111 Wandiall 1 3((3)-0-6)
General Physics |
723-114  Ufianmsiland 1(0-3-0)
Physics Laboratory
746-117 ﬂﬁﬁmaﬂ‘fﬁm%'uqmmﬂim 3((3)-0-6)

Mathematics for Industry

721-115  vianal 3((3)-0-6)
Principles of Chemistry
721-112  Afiamaaiiiall 1(0-3-0)

General Chemistry Laboratory
721-182  AAINITMATFINMN 2((2)-0-4)
Biochemical Engineering
o aa a Jd
721-231 HANANDUNTY 3((3)-0-6)
Principles of Organic Chemistry
721233 dfiiamaniisunid 1 1(0-3-0)

Organic Chemistry Laboratory I

721241 ATFAANT 1 3((3)-0-6)
Physical Chemistry I

721242 UfiamsniFaldnd 1(0-3-0)
Physical Chemistry Laboratory

Aa 4

721-251 IANAUANTIICH 3((3)-0-6)
Analytical Chemistry

721252 Ufiamsniidnsied 1(0-3-0)

Analytical Chemistry Laboratory

721351 mynseilaoldiaiesile 3((3)-0-6)
Instrumental Analysis

721-352  UfiRmsnsTianeyilaeldinsesdle 1(0-3-0)

Instrumental Analysis Laboratory
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721-181 mﬁqmmﬂiin%ﬁmxﬁmﬁu 1((1)-0-2)
Introduction to Green Industrial Chemistry

721-222 Ufiamsaiietiunid 1(0-3-0)
Inorganic Chemistry Laboratory

721-223 nilefuniduazmsisalfsen 3((3)-0-6)
Inorganic Chemistry and Catalysis

721-236 anlnInsalntldmsunligaamnssuae) 3((3)-0-6)
Spectroscopy for Green Industrial Chemistry

721-282 adiamanidmiunligaa sy 3((3)-0-6)
Mathematics for industrial Chemistry

721-283 Yaqemans 2((2)-0-4)
Material Science

721-287 msaeTouTumuduuazanuiou 2((2)-0-4)
Momentum and Heat Transfer

721-288 UgianmsmsaeTeuTumudunazanudou 1(0-3-0)
Momentum and Heat Transfer laboratory

721-380 AQNINBRATIMATIN 1((1)-0-2)
Industrial Laws

721-376 mﬁﬁ'mﬁymﬁ’uwmﬂﬁqmmwmmﬁ@En 1(0-3-0)
Preliminary in Green Industrial Chemistry Project

721-401' M55 BNANNIANEN 1(0-2-1)
Co-operative Education Preparative

721-402° GUGRGOITE 6(0-36-0)
Co-operative Education

721-473 AULNUAL AT NI TNV 1(0-2-1)
Seminar in Green Industrial Chemistry

721-476 MIIVINUATYATINNITTURUY) 3(0-9-0)

Green Industrial Chemistry Project

ngadnmsauiuauamzmbelugammnssuai

Unit Operation in Industrial Chemistry
721-381 ﬂﬁ%ﬂ’]uﬂﬁuﬂﬂiuq%ﬁ?ﬂﬂiﬁh 3((3)-0-6)

Industrial Separation Process

'518391 721-401 1ag 721-402 U mzinany el
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721-382 Ugiiamsmsusnlugaaringsy 1(0-3-0)
Industrial Separation Laboratory

721-383 rauUmMansgAmMnITNLAZMIERRUUUTGnTal 2((2)-0-4)
Industrial Kinetic and Reactor Design

@I ImANMIA UMM 33

Principles of Chemical Plant Operation

721-384 mMsnuANazsE AU 2((2)-0-4)
Quality Control and Assurance

721-385 o1 sazaNVlasanylugaamnisy 2((2)-0-4)
Occupational Health and Safety in Industry

721-386 NANMIAIVAUATLUIUMNT 2((2)-0-4)
Principle in Process Control

721-387 mytamsunadoutazvoudelugaamns suaiidde, 2((2)-0-4)
Environmental and Waste Management in Green Industrial

721-388 szuvesolseTenilugaannisy 2((2)-0-4)
Industrial Process Utility System

ngaivigaamnssunihviane

Focused Industry Group

721-335 Qﬁamnﬁuﬁ"wwﬁﬁwwa 2((1)-3-2)
Natural Latex Industry

721-336 nszuaumsuent Insi@eutaz st lasiall 2((1)-3-2)

Petroleum Refinery and Petrochemicals

721-395 gaavnssuilszilemisngia 2((1)-3-2)
Seafood Processing Industry

YAIVIMAANYATIHNIINTITVE

Module in Green Industrial Chemistry

721-389 FAIFINTTUIUMIHAALAzMITANIVuTe U T53uana iy 5((3)-6-6)
1hduy
Module: Processing and Waste Management in Palm Oil Mill

3) ngadvueniaen

rinanvumuln® 8 viieda  1nfAnw Yaa. heulew) 15 vivludn

@053 1UH)
721-281 ﬂigﬂﬁuﬂ13@‘ﬁﬁ1ﬁﬂiiuﬂ1ﬁlﬂﬁ
3((3)-0-6)
Chemical Industrial Processes
721-285 gauUwamans sl
2((2)-0-4)
Chemical Engineering Thermodynamics
721-311 MY19INYHA T UIANYATINATTY
2((2)-0-4)

English for Industrial Chemistry
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721-321 EERETD)
2((1)-3-2)
Ceramic
721-331 HAAN A TTTUNIA
2((1)-3-2)
Natural Products
721-334 nliveanedues AN
2((1)-3-2)
Green Polymers Chemistry
721-337 nandusi 1o ol
2((1)-3-2)
Oleo Chemical Products
721-338 WoAeI BINMLAL TAR NN
2((1)-3-2)
Bio-Polymer and Bio-materials
721-339 QATHNTTUIAGOIA 101
2((1)-3-2)
Cosmetic Industry
721-364 HanfaALiFINMN
2((1)-3-2)
Bio-chemical Products
721-394 wlumaluTladidosdu
2((2)-0-4)
Introduction to Nanotechnology
721-396 Qﬂﬁ?ﬂﬂiii\lﬂﬁ‘l’iﬂ)ﬂ
2((1)-3-2)
Fermentation Industry
721-397 QATHNTTUING 0IAN
2((1)-3-2)
Beverage Industry
721-399 Wivethniululfiamaniigaamnssuditien
2((1)-3-2)
Special Selected Interesting Industrial Chemistry Practice
721-431 nlveINY luana
3((3)-0-6)
Macromolecular Chemistry
721-435 MaazmIaalszau
2((1)-3-2)
Adhesives and Adhesion
721-495 gaamnssulselilih 2((1)-3-2)
Power Plants Industry
721-496 FOINAITIN NN
2((1)-3-2)
Liquid Biofuels
721-497 AomasiInmud
2((1)-3-2)
Solid Biofuels
a A a Ty v v a
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MAMSANET 1
417-101 -89y 2((2)-0-4)
117-103 i Taniuazda-i-ige 3((3)-0-6)
411-101 M Inenmpuse 2((2)-0-4)
721-115 nanndl 3((3)-0-6)
722-114 NanTIING 3((3)-0-6)
722-113 UPuiamsIne 1(0-3-0)
723-111 Wananal 1 3((3)-0-6)
746-117 ﬂiﬁﬁmﬁﬁ%{ﬁWW%‘UQﬁﬁWWﬂﬁu 3((3)-0-6)
ERLY 20
MANsANYT 2
417-102 ULOUA INEd 2((2)-0-4)
746-103 Auum 2((2)-0-4)
117-102 anudunadiowazInansa 3((3)-0-6)
117-116 MsmiuadIva 2((2)-0-4)
711-101 sz Tomlifounypd 1(0-2-1)
001-102 maﬁ%{mziwﬁumsﬁwmﬁE]'"q?iu 2((2)-0-4)
XXX-XXX Iridennguanszquyisomansuazim 1(0-2-1)
XXX-XXX nszidendnmiialy 2((2)-0-4)
721-112 Uiamaaiinglu 1(0-3-0)
723-114 Ufiamsiland 1(0-3-0)
721-181 mﬁqmmmw%@mﬁmﬁu 1((1)-0-2)
721-182 AAMINTTUALTINN 2((2)-0-4)
ERLY 20

@

Aa = o o v s o ' a Ao
LTI uﬂﬁﬂ‘kﬂ’ﬂﬂﬂﬁﬂﬁlﬁﬂun?‘ﬂ1@\1ﬂi]‘klﬁl?ﬂ’ﬂlﬂm‘%’mﬂﬂ’iuﬂ Glﬁl"’fﬁﬁ’]ﬂﬂ%ﬂiilﬂ/ﬁ]ﬂ
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mamsanei 1
XXX-XXX Ardennguenszmiogedneimiiu tazmsiasia 2((2)-0-4)
XXX-XXX Aridennguenszgunssmansuaziim 1((1)-0-2)
XXX-XXX dsziaenanyIng 2((2)-0-4)
a2 a = 1 an
721-223 NN A M5l 3((3)-0-6)
Y aa a Jd

721-231 NanANdUNTY 3((3)-0-6)
721-233 Ufiamsiniiounsd 1 1(0-3-0)
721-241 IFINand 1 3((3)-0-6)
721-251 CREILEataY 3((3)-0-6)
721-252 Ufiiamsniiansgd 1(0-3-0)

3 19

-
MAMSANEIN 2
721-351 M3AnT1H IaglHaTeaile 3((3)-0-6)
721-352 Ufiamsmstnszd laglHnseaile 1(0-3-0)
721-236 anlnInsalntldmsunligaamnssuae) 3((3)-0-6)
721222 dfiamsaiietuvid 1(0-3-0)
721242 Ufiamseiideiland 1(0-3-0)
721-282 adiamanidmiunligaa sy 3((3)-0-6)
@ 14

721-283 AqAMANT 2((2)-0-4)
721-287 msaeTouTumuduuazanuiou 2((3)-0-6)
721-288 UfiamsmsaieTeuTumudunazanuiou 1(0-3-0)

XXX-XXX I udoned 3

3 20
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< 4
MAMSANEIN 1
721-380 NYHULRATHNT TN 1((1)-0-2)
ngadnmsaudunuamziigluenavnssunil
721-381 nIEUIUMILEn IUgAaIHNTTY 3((3)-0-6)
721-382 Ugiiamasmsusnlugaaningsu 1(0-3-0)
721-383 vaumanigaanIsuagmMsoenuUUilinsel 2((2)-0-4)
ngadnvanmsaudumslulssny
721-384 miﬂ’mﬂmmzﬂizﬁuﬂmmw 2((2)-0-4)
721-385 o1 azanulasany lugaamnssy 2((2)-0-4)
721-386 wa“’nmimmumzmums 2((2)-0-4)
721-387 m3tamsaunageutazveudelugaamnssualidiion 2((2)-0-4)
721-388 szuvessalliz Tonilugaavngsy 2((2)-0-4)
ety 17
o 4
MAMSANHIN 2
721-389 gaImnszUIUMIHAALEzMITamsveudsluTssnuadainiuhdy 5((3)-6-6)
721-335 PAAMNI TV NTITUKIA 2((1)-3-2)
721-336 nszurumsuent lns@eutaz sl lasiall 2((1)-3-2)
721-395 gamnIssuulszilenisnzia 2((1)-3-2)
721-476 m3uesrumaaligaanisudaie 1(0-3-0)
XXX-XXX Jruenidon 6
Rty 18
in4
<
MAMSANKIN 1
a 1 I 9
117-104  msaagmsiuglszneums 3((3)-0-6)
721-401  MSIEEONANNIANE 1(0-2-1)
721-473  dUNNNANQATIHNITNTITE) 1(0-2-1)
721-476  MIIVEMAANYAAIMANTINTINYD 3(0-9-0)
XXXXXX 3B UNA0N 2
XXX-XXX I udenEs 3
39 13
o 4
MAMSANHIN 2
721-402 avnIANkI 6(0-36-0)
39 6
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i 3
MAMSANER 1

722-114 nanaIINe 3((3)-0-6)
722-113 UM Inen 1(0-3-0)
723-111 Handialy 1 3((3)-0-6)
721-223 niletiuniduazmas o 3((3)-0-6)
721-241 nIFINand 1 3((3)-0-6)
XXX-XXX ArudennquanszmMIogediadmiiu Lazmssasia 2((2)-0-4)
XXX-XXX I ueniaen 4

3 19

MANSANYT 2

746-103 Auun 2((2)-0-4)
723-114 Ufiamsiland 1(0-3-0)
721-236 anlnInsalntldmsunligaamnssuaed 3((3)-0-6)
721-222 Ufiamsiaiiefiunsd 1(0-3-0)
721-242 Ufiamaniideiland 1(0-3-0)
721-282 ﬂtﬁﬁﬁmm§ﬁm§mﬂﬁqe’lmwmm 3((3)-0-6)
721-287 msaeTouTumuduazanuiou 2((3)-0-6)
721-288 UfiamsmsaieTeuTumudunazanudou 1(0-3-0)
721-351 M35z lnelFinseaile 3((3)-0-6)

3 19

= =
MAMIANYIN 3

= v
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3((3)-0-6)
1(0-3-0)

2((2)-0-4)

2((2)-0-4)

5((3)-6-6)

19

3((3)-0-6)
2((1)-3-2)
2((1)-3-2)
1(0-2-1)
3(0-9-0)
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P

19NE17 2-3
AVBTUIS518IP
a d =
A Inenmansuazinalulag

MNININeNMan’ wangasInenmansiiadin av3riatigaamnssumved

yixaInanin
¢ ¢ A ¢
mszmansnszvmazlszlaviveusnue
d [y 1y 'Q'l
001-102 AFASNIZTINTUMINANNE IR 2((2)-0-4)

The King’s Philosophy and Sustainable Development

AMUMING HANMS LuIRa ANNdREY tazihueuesanlsyanveusugnINeIios HANNING
U Wﬁﬂﬂ?il"’fl}ﬂ% m’ﬁﬁq Wl ﬂ'liﬁ/ﬂlu'l@l'lﬂﬁ'lﬁﬂg‘l/‘ﬁ%i'I"]ﬂ!.lﬁ%ﬂ?iﬁﬁl‘lﬂﬂ&hﬁ&?ﬂﬁu Llﬁ&’ﬂ'ﬁ%mi']&’ﬁ
ﬂﬁﬁ1mﬁ@§wsziwﬂﬂﬂﬁzQﬂﬁi%’iuﬁuﬁszﬁuuﬂﬂa paAnIgane 1S eyuruluszAutosduvse
szma

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

¢ A ]
711-101 Uszlamnnouniud 1((1)-0-2)
Benefit of Mankinds
o A a 3 9 Y [ [ a = [ 9 Y X o
MINMNINTTUBIYTUINTOIANINY Luuﬂaﬂﬂsﬁnfgwmmmgﬂ%wamm nanmsnle Whae wWa
& 7 A ¢
oilsz Teaimounyud
Knowledge integration activities, with emphasis on sufficiency economy philosophy, work principle for

benefit of mankind

=

a I A A A a
m3zh 2 anuiluwarkpaaz i iandua
117-103 $ﬂ33wﬁsaazﬁﬂ-ﬁ1-ﬁ1qﬂl 3((3)-0-6)
New Consciousness and Living a Peaceful Life
A A o Aa Y 3 a 70 Y a a o Aa J o
mytad mavhaldasuazfiuanuaanvedtn mdszyndldadlumsiouuaziininssuaneg 1h
a 1 a 4 9 = d A =1 ] 1
aa lllnsasrgganuaauazersual Whlvmsulaeumlasuesersual Tanwgy Imsudalugunives
aa I J Y o 9 L ada Y o '
Fanazanuiluuywd mMajanuazinlaueaazdou waaana M lanazsoniuaNuUANAIINIg

v A

x k4 !
TAUTITU ANUAA ANNFOLAZAIEN ﬂ?iﬂgi?ﬂﬁﬂﬂﬂﬁﬂﬁ?ﬂTINi]'iEJ‘ﬁ'i'ill Nn¥zMIToaIsodNguA

'
Aa

o 1% 13 Y 9 ¥ aad A o Y a o Aa =
HAENNHENVIAUTITY NITIANTITANNUALLIILUASTUAID m'mJizqmi%’“lwmmmmwmimmumm

I v a
Auguuazdua

URNFATINLARATT UGS NI uATannnnssudidad 15/ 42 v



dijonasfinun UKISnedasavValuAsSuNnsS Snetvadaad

Uss=oaUnasfinua 2567

Consciousness, mind calmness and apprehension of peace; able to emply 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

< A Aa Au A
mszanuilunaiiowaziIandua

117-102

A a
anudunaiouazdnasiso 3((3)-0-6)
Citizenship and Public Consciousness
a @ wa o o < A Yy o a [
UUIAA  Uann1g ﬂﬂ!ﬁllﬂmmﬁiﬂ’ﬂuﬁ"lﬂi‘g"llENﬂ’ﬂiJHJUW'c’Illl@QﬂﬁJGlﬂﬁaﬂﬂ'lﬁ‘]J§$%Wﬁﬂhliﬂﬂcluﬁgﬁﬂ‘ﬂ
@ o 4 @ v A 2 1
PNBU mﬂﬂammzmﬂmau‘lau (ﬁ\?ﬂlllﬁﬁﬂu) MIMTUNRHNIY ANNTUAATDUADAIAN AITNIN
~ o A o v A A o A 9 ' A ' A
MOUNNFIAY  LUIAALAZHANMTVOINMITIAUAUTWIDDIAY MIBIBaoguagUNINLNYANany
a e A A A ¢ o o & su od Y o A A
uazmiﬂg‘u@1m‘;maﬂuﬂuwmﬂﬁmumimmam ‘]J'lL‘WﬂJ’iJﬁ%TEJ‘])"L!ﬂU@ﬂuiﬂﬂi%ﬂaﬂﬂ'ﬁ‘]ﬂﬂﬂuﬂu
= dy Y 1 A
FWUDIAULAS NI B IV ADYLATUNN
Concept, principle, qualification and importance of citizenship under the democracy principle in community,
global and online society (virtual society) levels; abide by the law, social responsibility, equality, concept
and principle of cardiopulmonary resuscitation, healthcare aid for others, and simulation of cardiopulmonary
resuscitation demonstration; outreach to others by employing basic cardiopulmonary resuscitation and

healthcare methods

aszmadudiszneumsiumshamaszuy

117-104

msfaagmududilsznoums 3((3)-0-6)

Thinking to Entrepreneurship

9 9
2 (%

¥ W a I o @ a  w
ﬂ’Zﬂll‘l/iNW?JLL’QS?]’NNE‘TNWM%‘IJE]QﬂWiﬂﬂ‘Uuq@ﬂ‘UﬂWiLﬂuW:)‘]JiSﬂﬂ‘]_lﬂﬁ MINAUINNBEMITIAAVUGI NIT
99 a Y a A v a = T 1w dy

Glﬂf‘l]ﬂyjmm%ﬂﬁﬂiSLﬂJuﬁﬂWWLnﬂa’t‘)NVINﬁqiﬂﬂLW’t‘)ﬂﬁﬂﬂﬁui‘ﬂ‘ﬂWVINLﬁ’E]ﬂ’E]fJNmWWuTﬁﬂﬂuwuﬁ'm

AMTITY MIuaNm lomanngsnaagmsviauuulne lums l53inedeauganazdigu ms saih
a a v A A a @ '

!Lu?ﬂﬂﬁiﬂﬂﬂ’JElLﬂi’t‘)\ﬁJ’t‘)ﬂNﬁiﬂ%ﬁllﬂalﬂll

Definition and relation of higher order thinking with entrepreneurship: development of higher order

thinking; use of data and evaluation of business environment for making decision deliberately on

alternatives based on ethics, searching for business opportunity and perspective development of balanced

and sustainable living; developing business ideas it" modern business tool
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%

miusazmMI3adna

fAn Jmmiuy 2((2)-0-4)

132M 30408
299-104

Cal  GaNe

Values of the Wise and Deliberation
a a 4 a a J = 1 adAaa
NITUIUMTAANNINGANTN T mmmiaﬁnwﬁ’mwmmmﬁmuaxmﬂiuiaﬂ ADNTSNUNDIDYIN
ATHENY Fen azdunadow uuamumsteaduud lulagmimannransnuvesinnmansia:
malulay
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 d
724-106 imzAanszuaInensansadialnal 2(2)-0-4)
Current Issues in Modern Science
@ k) a J a A o a2a Y =
WannmsmuImamansiazma TuTage g unIngIn sunumsldma TuTaduas
A Y 1w t4 a 4 G (2 2 Y t4
AITFUNANDNITINMNUTDIUMTUNNINGNATAT L‘V]ﬂIuIﬁﬂ NANNULASTIUNINADN TDIUNITI

@

o kY Y a 4 @ a o
ﬂi]i!ﬂu"llﬂﬂﬂ’]'mﬂ'l’lﬁu1‘1/]1\1’]‘1/]81']?”?[@]5 malulad uazumﬂﬁﬂuimm;uw quMmn LagITal

]
@

3 a s A o ' o Ad 9 9 A a
a1na ﬂﬁzlﬂu’)‘ﬂfﬂﬁ”lﬁﬂiL!’GSWIﬂT‘I«!Iﬁﬂﬁﬂ\lﬂiﬂﬂ\liuﬂﬁ]ﬁg‘]JuVlLﬂfJ’Jallf’J\iﬂ‘]_lﬁQﬂll MIUDI IATHIND LLAS
o Ad o o d A A A ] J A AAa A [

VI5Wfﬂﬂ‘i‘ﬁ‘i‘ill"]ﬂﬁ‘ﬂﬂ?ﬁﬂlﬂuﬂu?ﬁuslﬁ]ﬂiﬂllNﬁﬂﬁz‘ﬂ‘u@'ﬂlﬁal‘klfJ TAUBIN HASTIULINADNY  NHUNIY
a 4 = 2 Y
Meenaas ma luTaguazdunadou
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 msu3nadied 2((2)-0-4)
Green Consumptions

a

N Ea i
Fianalus WM INNTOFIHNA  (Eco-university) NAAWIAZON  (MFWOINTTITUIA NI
= = o v o q Yo o '3 = & ¥
malulad voude uazAsydiay) wazmsdsuarlinunuaomsaimsasunlaunedin
AMVANRAUIITIA  UnARAU TN MIHANgUN I Ineg eIty mIlSusaliaeandosnunis

@ 4

o A A v A . . o 2 A Y a a
WAHUUUDITIIAADNEIYU (green and sustainable city) Wianssuddewazmsaen lsnannmm U

k4
A

asaumaitematfousesssnand JmniumaulaBmsdemsuazmaiauedoyasnuuiiugiu
VOINY IAUUTITTY

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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117-116 M3FMmiuadiia 2((2)-0-4)
Digital Environment Literacy

v A a J a o J a 9
maTuladoanser Tynnlszang viosssumaznguuisludenylmues uuifauazanudiryves
A T aa o Aawv o A o ' A a A A
ﬁauamnmﬂumm aq9u Aumsdoaseaiolvy NaﬂiZ‘VI‘]Jmﬂﬁ@!Lag‘Wﬂﬂﬂiiﬂﬂﬁﬁ@ﬁﬁiuﬁﬂ

Aana o a a a a v

AINA ANTAIUYAAALUASNITASINA QﬂﬁTiﬁulﬂﬁlLagNaﬂigﬂﬂﬂ1uﬂ51ﬂ§]ﬂ15ﬂiﬂN‘ﬁiill"]ﬂalﬁﬂfﬂi
fuiudia metuduuazmahdimsaumaiinedes msldmsaumeaiiensuaianaiuiaaen
F3n M381909 wagmsnaueATAUNA
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
AMITMIAAFINTINZUAZANAY
746-103 Wy 2((2)-0-4)
FinMath
msdszgnd ldnnuinuadiamans ludumsiiu ﬂﬁmﬁmﬂgﬁugmﬁ’mmiﬁu miAnsasnenile
MIMURUMSRUEINYARD MIHouFIIzaUM uazmiamuﬁmmsﬁmﬁmﬁ’u
Application of mathematical knowledge in finance; basic financial mathematics; interest rate calculation;
personal financial planning; installment payment; and basic investments
ﬁﬂi%ﬂ'l‘lsﬂ!!ﬁ%ﬂ]ﬁé@ﬂ]i
417-101 o-29d 2((2)-0-4)
Hi ! English

=) v

msdnaununpsengeludinlszsriu Aninbznmseon@eaniuisinguedngndes Souiinuy
ﬂ'liﬁu‘ﬂu'lﬂ']‘hl'lﬁ)\?ﬂq‘hlPj'luﬁéfﬂﬁﬂﬂ'lﬂﬂa'lﬂ L"]%‘Ll mi(@u UNIU VNN ﬂ'l‘WfJ‘Ll@'li( !Lﬁgﬂﬂﬂiifﬂﬂéﬁu 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 ivmeudlnad 2((2)-0-4)
Pen and Post

mIauninszmse wiumsniate laanuddey uayirwazidoavesune 1y veeemANT Waun

NnyeMaveulszmnaige GluizﬁuﬂizTammmﬁ’amméuq
Developing reading skills focusing on identifying topics, main ideas and details; vocabulary improvement;
developing grammatical and meaningful sentences and short paragraph writing skills

411-101 M lng Muuse 2((2)-0-4)
Thai Language Your Language

[

o 9 YR 2 a Y = a a A o e Y
ﬂT]eﬂﬂlIfﬂiuWLﬁ‘Lli‘Jﬂ”ﬂllgﬁﬂuﬂﬂﬂﬂ?ﬂﬂWiﬁlﬂuﬂMQﬁMq‘ﬂﬁWﬁﬂJﬂQﬂTiﬁﬂﬁTiﬁ?M?ﬁQﬂigE‘NﬂG]NG] mlﬂ

' o o § o ' 4 o a
ﬂﬂ?ﬂlﬁu?xﬁuﬂUﬁﬂ?uﬂ?imﬂWiﬁfJﬁ?i fﬂii'ﬂﬁWiﬁ?ﬂﬂ?iﬂ?uLﬁﬂ‘ﬂﬂi‘ﬂﬂ’ﬂN ﬁ;‘ﬂmm fmmmnpmclu

M3 19 5 Toand
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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

= d a2
mEqUNEmMansitaznin

= <
auUNBAaNI
125-101

277-103

277-104

411-103

412-123

413-242

finonssuaaassa 1((1)-0-2)
Creative Craft

msnaa maldinee nazmsiamagidaan aanssutesdu mandananuaiuassd nauianssy
ldgnmsadeguaazyanmansygng

Thoughts, skills, and knowledge management of local handicraft; creative work and innovation for value
creation and economic value

aWAINAYTAQ 1((1)-0-2)
Craft Appreciation

maiaquae 1dindszavgiteldiRannuesnuaziih 101905 Toailud3adse$13u

Creative use of waste material

M3QUHTTH 1((1)-0-2)
Cartoon Appreciation

mi'm]gﬂﬂ15@uLﬁyaq@fuuaz131ﬂﬁgu"lﬂﬁmwimmﬂﬂ%ﬂu%%ﬂizii’ﬁu

Drawing cartoons for beginners; decorative cartoons

Faunang 1((1)-0-2)
Colorful Fiction

anushleTanuaz3ia Anwess Taals gamduanuay daaw uazSausssumunuadnasssnly
M lugdunuaee wu uiiione Boedu unimas Lnazs

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

fadzuauiians 1((1)-0-2)

Chinese Art

"o

A dausssuTumuae 9 wu msaansza1y AalzmaFeuynuiv gnie Aademsven uazens
I Fudu

Chinese art and culture such as paper cutting, the art of Chinese Calligraphy, abacus, the art of tea and food
Ny 1((1)-0-2)
Malay Enchantment

yua Uszndl Sausssuvesvaglulszms Ineuazoudou

Race, culture and traditions Malay in Thailand and ASEAN
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415140 Flalszaddiu 1((1)-0-2)
What’s Japan
Fann SausssudiunazAadzdumne Tndinzidounnmesznedenudiunasdann Ing
Japanese Society; culture and art in many aspects; analyzing the difference between Thai society and
Japanese society

416-146 NOIWAUAND 1((1)-0-2)
Get to Know Korea

a o Y . o o 1o & a
AadTAUTITUNIHAA LAY ] LBU IO IMITINHA IAUTITUNTTIOTIAUANVDITIUNIKA NI

2 @ ' I
IDIVA UAS NITNUNITATHAN ) Lﬂuﬁ'u

Korean Art and Culture: Korean Cooking, Korean Traditional Dance, Korean Wave, fole paper
437-111 faizihiia 1((1)-0-2)
Arts Therapy
) I A o o a ~ o
ﬂi%’fU’J‘L!fﬂiﬁiNﬁiiﬂﬁﬂﬂzLWﬂW@ﬂﬂqmﬂTJgﬂ1@@1§lela$ﬁ§lﬂiyiy1 NITUITNITIANIT
Y= A Y A 4 9 ¢ ~ ) ) o o
ANUIAN NMITUTAIDDNLASTDAITAIYITNIINTINATIA wsuadeanuiuly ludueas wains
o Y (Y o = &
aszming ludauluseauansa
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 MAmwa INANdavaIUAIUNS 1((1)-0-2)
PSU Songs Appreciation
wa < 1 a = a @ a o
Usgaaanuuun AU ﬂ'li'Jfl]'liﬂI uazqu‘wiﬂzmammwamwn‘wmaammmumuwf ﬂ'li"’ll"U%}’ENﬁJ‘Vl
MAINNININSe TAge BT NI 0AUNAIAIN)
Background; value; criticism and appreciation of PSU’s song; singing PSU’s song in
difference way
=
NI
117-118 Tz 1((1)-0-2)
Yoga
anuuazinuz Tonz misenmaimoaisloaz maszynd 14 lonz llgmsoendidano
2 [ a aa o w
meduaiugunmludinlszdriu
Knowledge and yoga skill, exercise with yoga, applying yoga to promote health in

daily life
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281-204 A 1(0-2-1)
Social Dance
nuziesdunazinsemlunisdan masi 1§ lumsdan nhuimsAnl§iia
Basic social dance skills and etiquette; social dance music; emphasis on practice

281-205 nonssnilsznaudaniz 1(0-2-1)

Rhythmic Activities
¥ A v a o o A o A
ﬂ’JHJQi‘!ﬂEJJﬂ‘]Jﬂ%ﬂiilll]i%ﬂ@‘ufi]\iﬁ’w Vlﬂ‘]sl%aluﬂﬁ!,ﬂa@ublﬂ31J§'$ﬂﬂ‘]ﬁ]\1‘l’?3$ mamiﬁi’ﬂu

fanssulsznousanag wlumsinlfiia
Knowledge of rhythmic activities; rhythmic movement skills; music for rhythmic
activities; emphasis on practice
281-207 1anauda 1(0-2-1)

Basketball
9 @ = dy Y ax = a oA a T W
ANUIUASNNHENWIUITNAVDALUDIAY IHTOU ﬂ”lil?]ﬂ‘l.]gﬂ@] NANULASNITUUNIVY

Basic basketball knowledge and skills; teaching methods; practical drills; rules and
Competition
281-209 Toaadusa 1(0-2-1)
Volleyball
9 @ =3 1d dy Y ad =< a oA a (Y]
ﬂ’J”IJJE!LaZVIﬂB%ﬂW”I’JE]a!aEJ‘]JfJﬁl‘]Jﬁl\WIL! iR ﬂﬁl?]ﬂ‘l.];]‘ﬂ@] NANULASNITUUIVUU

Basic volleyball knowledge and skills; teaching methods; practical drills; rules and

Competition
281-210 wsuAUea 1(0-2-1)
Handball
k) o =3 4 dy Y ad == a A a [
mm;uazmﬂmﬂwmauﬂmamamu A5ADU fﬂiﬁlﬂ‘ﬂi‘]‘lﬁl NANT LUAZHITUUIVU
Basic handball knowledge and skills; teaching methods; practical drills; rules and competition
281-215 miamuiia 1(0-2-1)
Table Tennis
9 [y = a a zi’ Y ax a oA a 1w
mmguaz‘wﬂyzﬂwummmuumuamu A5OU ﬂﬁﬁﬂ‘ﬂaﬂﬂ NANULASNITLUIUVUY

Basic table tennis knowledge and skills; teaching methods; practical drill; rules and competition
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281-216 UUANUAY 1(0-2-1)
Badminton
Y @ A o & Y ad = awa a 1w
ANNIUASNNHSUUANUAULUDIAU ITADU fﬂﬁ'ﬁjﬂﬂgﬂ@] NANULASNITUUIVU
Basic badminton knowledge and skills; teaching methods; practical drills; rules and
competition
281-219 3henih 1(0-2-1)
Swimming
v o = 2 A g aa = awa _a "o
ANNIUASNNHSNWINYU VDAY I5TOU fﬂil’dﬂﬂ{]‘ﬂ@l NANNULASNITUUIUVU
Basic swimming knowledge and skills; teaching methods; practical drills; rules and competition
281-220 1aog 1(0-2-1)
Petongue
Y o = dy Y aa = a A a [
ﬂ’JﬁJg!Lﬁ%‘]ﬂﬂ‘H&’ﬂWWL‘]JG]’E'N!‘]JﬂQG]‘Ll G R fﬂiPJﬂ’]JQ‘]JG] NANULASNITUUIVU
Basic petongue knowledge and skills; teaching methods; practical drills; rules and
Competition
281-223 anelne 1(0-2-1)
Thai Boxing
) P X 9 an < (aaea a e
ﬂ’ﬂllglm%‘ﬂﬂH%ﬂWﬁJ'JEJ]lVIEJL’UfNGIu 15U fﬂipjﬂﬂa’ﬂﬁ NANULSNITHUUIUU
Basic This boxing knowledge and skills; teaching methods; practical drills; rules and competition
281-225 madula 1(0-2-1)
Taekwondo
Y o = @ dy Yy ax a oA a [
mmguaz‘wﬂyzﬂmmmuiﬂmmﬁu I5OU ﬂ'liﬁﬂ‘ﬂa'ﬂiﬂ NANULASNITLUUIUU
Basic tackwondo knowledge and skills; teaching methods; practical drills; rules and competition
281-226 Tonla 1(0-2-1)
Aikido
9 @ = a dy Y ad = a wa a T W
mm;uazﬂﬂmﬂww%ﬂim‘uamu 1500U ﬂﬁﬁlﬂﬂaﬂﬂ NEANULASNITUUIVU

Basic aikido knowledge and skills; teaching methods; practical drills; rules and competition
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281-227 ala 1(0-2-1)
Judo
Y @ S j’ Y ax = a wa a T W
mmguawﬂyzﬂwwgiﬂmamu iR fﬂiﬁjﬂﬂg“ﬂ@] NANULASNITUUIVU
Basic judo knowledge and skills; teaching methods; practical drills; rules and competition
msz@enanu i
= d
TITTUNEAAAT
% d a
125-102 urAvssanriagiifayan 2(2)-0-4
Miracle of Wisdom
= Y < ' @ a y A Y (Y =
ﬂmi&uguazmuﬂmmmmaﬁuuﬁﬁmm:guﬂmummmau fﬂil]u5m1ﬂ1511’il‘ﬁMWzﬁﬂJﬂ‘UﬂWiLﬂaEluuﬂﬁﬂﬂJﬂﬂ
GAGH
Learning and appreciation of local culture and wisdom; integration with social changes
425-100 Yausssuihru 2(2)-0-4)
Culture Guide
o A o a y A F an s
ANUATSHUN uawuwlumﬂﬂmmwu‘ﬁﬁmnguﬂﬂgﬂgmmnu fﬂilluim'lﬂ'liﬂ’J'liJng'N‘]Jﬁ&”N]ﬁ?ﬁﬁi
!Lﬁ$’i@uu‘ﬁiiﬂﬁﬂﬂ?iﬁ'l‘])’iJﬂ?iﬁ@ﬁlﬁﬂ’)ﬂ?ﬂ’iﬁuu‘ﬁiiu
Appreciation of cultural heritage and local wisdom; knowledge integration with cultural tourism
I A
mixmmsﬂuwamm
196-103 MIzimazmdams 2((2)-0-4)
Leadership and Management
a = a2 4 o Yo o 9 o v 9 o A Yo
HHANA NYHY NTUANHUNGINUNNCHUI aNHUSUNUINHUASHAIY ggmmnﬂaauuﬂm HUINTT
Y J o Yy o I A o S 1Y
ATNATIA AUTTOULMITNNU MTATNNVOULaZNMTINOuny HaANNITUASNHHNIIVANIINIT
o a o o g o A o o 4 o 3
fl]ﬂﬂ'liL‘]Nﬂaqu“ﬂﬁ) u,umnmm@mmnyzﬂmﬂurj’m ngfﬂilJTH'liii'lﬂﬂ]i@1hﬁﬁﬂﬂ1ilﬁ@ﬂ31uﬁ1ﬁﬂ
Concepts and theories of leadership; characteristics and roles of leaders and followers; change leaders;
creative leaders; competency; team building and team work; principles and theories of strategic
management; leadership development; success-oriented management
a d v v A L
437-201 ﬁ]iﬂ?ﬂﬁﬂiﬂﬂﬂ?]uiﬂwﬂ‘ﬂﬂﬂdﬂﬁﬂﬂu 2((2)-0-4)

Ethics and Social Responsibility

1 a J == v A

a 9 o 4 o Y o o 7 o
LUHINA Vlt]‘]slg] AINNAINY i]iﬂﬁ1ﬁ@]iihmﬁ?‘l']ﬂ']ulﬁﬂﬁﬂﬂll NTIAITNIAANHUUNANE ANUITUNATDL

5]

AOAUIDY FIANLALFIUNAFDURMIUNINTT IO TIAY

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

responsibilities through social activities
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724-108 555N IALNTA 2((2)-0-4)

Natural Therapy

A

wIAANeINUSITNNATIamonunEIang mudenlumsifiamogunin thihiia aues

o w a o w a @ s a
1ia Teaz ayulns ludiadsed1iu naasusinnsssuma

Natural therapy for healthy life; alternative health practice: forest therapy, music therapy, yoga, herb,
natural products
a3zMINATIIZTUY
276-101 MINDIMNUVVDIATIN 2((2)-0-4)
Holistic View
mmmwwmmfsauﬁaﬁzﬁm%ﬂu%%ﬂizﬁﬁu ANMNENNITONBINTNUDUBIATIN NIT5IN Y
ﬁﬂWHﬂWidﬂWSLﬂéﬂullﬂﬁ\i‘]/lNﬁ/\iﬂMW“lj’;]vﬂlu‘ﬁiﬁJ !Lﬁ%ﬂ?ﬂﬂ?idﬂﬁﬂi%ﬂﬂﬁi]&’l,ﬁﬂ"’lé;u NFZUIUNITANA
AineiteyaiaSinanasdnudnsus mudenldteyamsmumaiiomsdadu lauddaym uas
ﬁuﬁua%yauuﬁugmﬂmﬁﬁu
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 fneenamag) 1hlaseghanain 2((2)-0-4)

Smart Thought, Clever Understanding

o a o P Y SY Y Y a A ' 2 Y 1y g Y
ﬂqiﬂﬂﬂqiﬂiywa%ﬂuiuﬂﬁu L"’U']Glfﬂsllﬂiﬁllﬂﬂsllﬂ\?"ll'Jﬂ'J']llﬂﬂ‘V]LWlﬂ@]'N UNNUUDAUUDADYUDIVN

a ] a Ay o A v Y a i3 v dAY 1Yo
AIUAA Gl‘]fﬂ’ﬂllﬂWUE]QGI“L‘!LW’EJﬁ'i'Nﬂ'IE]‘]ﬂJ'IEl"lﬂ miqlﬁvmggwaﬂizmuﬁmumim I’ﬁﬂﬂﬁu‘ﬂlllli"l]ﬂll'l

a

' 9
nou i lvaues

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, selfunderstanding
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412-201

413-213

415-203

¥iHYi1I 93nde 2((2)-0-4)
Ni Hao Zhong Guo

' = @ @ Y J
fﬂiﬂ?ﬂlﬁﬂ\iﬂﬂ&lW%NﬂaNﬁ}’Jﬂ@ﬂEiiiﬂu ﬂﬁﬂﬂﬂﬂﬂ!ﬁﬂ\iWﬂﬂJ%ugﬁig HagIIIUYNA msaunuily

fiefinetusialszsiu

Pinyin romanization of Chinese phonemes; pronunciation drills of consonants, vowels and tones; Practice of
listening and speaking skills on daily life topics

AT OUITIS 2((2)-0-4)
Malay on Tour

§ d' @ 1 § tal g’; '
mywaghnevesnumsnesier lugmumsaiaegnslunazaniszma
Malay for tourism in Thailand and foreign countries
wdlaalaanmnd 2((2)-0-4)

Say Hi Style Kawaii

9 (J A

Ay XA 9 B 9 Yo Yy A v =
ﬁﬂﬁu‘nmmmtyﬂummmu ‘Uay’amm U@]?Lﬂ\?llﬁgﬁﬂ\ﬁTﬂﬂaﬁj Wiama‘ﬂugﬂmvﬁiimuﬂu

@ ax A A C4 @ A v A A
IUUBITY YU Foemazaaumsaifigiuvessumagi)urudenvainviaty

Basic Japanese conversation; talking about personal information and related topics; learning Japanese

traditions, cultures, and ways of living; current events in Japan through multimedia
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HanyIINeN 3((3)-0-6)
Principle of Biology

@

= A a =} A AAa 9 9 ~ 4 j’ A A o J A
MIANBINNFIINGT 1ANVIFINTIN TAsedduaziinNvousas HogovodNsuazdnd Msaunu

=

4
L]
: " a a ac 2 A ave ¢ a ¢
HAZNMIDNWINBANNWUTNTTY  FUAVDIYIAUNTY  NITLIWISIAUIYaUNTY ﬂiﬂwuuaﬂmmm@aum i)
2 a a y v v J J a
ANNHAINHAVDITINFIA TEUVHA ‘Vi‘ljl)Tﬁ!LQZﬂJWNﬁﬂJW“N‘ﬁ"U@QﬂQﬂﬂiZﬂﬂﬂiuiZUUuL’Jﬁ
Study of biology; chemistry of life; cell structure and functions; plant and animal tissues; cell reproduction
and heredity; types of microorganisms; culture of microorganisms; useful and harmful microorganisms;
biodiversity; ecosystem; functions and relationship of ecosystem components
U{iiamsyaInen 1(0-3-0)
Biology Laboratory
1Y Y Y a ua a Yy 9 L4 @ o Yy 9
ﬂ’JHJ‘]Jﬁ’E)ﬂﬂEleluﬂﬁiﬁb'ﬂ'ﬂ\i‘ﬂg]‘u&‘lﬂﬁ mﬂuﬂﬂﬁi%ﬂﬁ@ﬁﬂaﬂﬁﬁﬂu ﬂﬁ’Jﬂ‘lJu1ﬂ’J€‘1Qﬂ1€J‘1ﬂﬂﬁ@\1
anssend  yilauazesdlsznovveuwas mamduvaduuuluinda  wanwugnITuLaYdRNME
wugnssuluau wuaiite daduazs Sndwavesuawazaivonlaeenledaemsdunsieridiouas
ﬂ?ii‘fﬂﬁnluﬂﬁ"]ﬂmgﬁlﬁ{ﬂ’ﬂll‘l’iﬁ'lﬂ‘l’iaWﬂﬂlﬂﬂaﬂﬁ%ﬁﬁlui&’UUﬁﬂﬁ
Laboratory safety; use of microscopes; size measuring by microscope; types and components of cells;
mitosis cell division; principle of heredity and human inheritance; bacteria yeast and mold; effects of light
and carbon dioxide on photosynthesis; classification of plants and animals; biodiversity in ecosystem
afa o
Wananall 1 3((3)-0-6)
General Physics I
° A A X aa aa A A a o J o
unmil msnaeui lunilalianas aeiia ﬂg]m'imaaummmmuuasﬂizqm QuUUaENaY Ty
v oA [ < < 2 4 { ) 4 wa

mummwﬁuuasmwu NITUHUUBIIAYLULUUNTULAZNTITNEN mimﬁauﬁuuuﬁuua:ﬂﬁu qUUAUDY
aas ﬂaﬁ'lﬁﬁi("ll’t']\i"ll’t']\i'lﬂa L?TEN mm%}amquyf]%aﬁmamﬁya
Introduction; motion in one and two dimensions; law of motion and applications; work and energy; linear
momentum and collisions; rotation of a rigid object and rolling motion; vibrations and waves; properties of
matter; fluid mechanics; sound; thermal and the kinetic theory of gas
Ufiamsilana 1(0-3-0)

Physics Laboratory

1
A o W

UgiamsinenuidendingluGes mstanuenedisaziden aumsieniisna ngnsnaeuidon
a o 4 A a Ay 14 a ] a
apeuodiiiay  mawmdounuuuFuilagsuetin ANwBangY ANUHTIAYEWOUNAT  LTIAIAIVEY
Y [ Y v Y a I 3
vounad  duya lih-anudou  msdaanudumuvesiidiunu msulawnawiueiimesiily
a 4 Ia 4 4 =] @

uouiimoiuay naaliwes mIlszauazilasnlszyuesdunuiszy 2sasoynsu lfhnszuaad nszan
s

TRauazaud

Laboratory practice on topics covered in length measurements; empirical equations; Newton’s second law of

motion; simple harmonic motion; flexibility; viscosity of the liquid; surface tension of the liquid; electrical
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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 ﬂ{fmmaﬂ%ﬁm%'uqﬂmﬁnim 3((3)-0-6)
Mathematics for Industry

k4
o Jdou o

aa VA o < Y v o o =
amuazmmmmﬁm EJHWU‘D{LLQSJ’EJHWH‘E UAUFY  ANUITIUASAIULTI ﬂﬁ]iWﬁll‘W“Vl‘g ‘]J?‘W‘L!‘g ﬁ‘lﬁ/l
1 9 Y a2 v dy Aa
iZ‘Vi’JNLﬁuIﬂ\? UTUAINTIAU LAz NUNA?
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
721-115 nanai 3((3)-0-6)
Principles of Chemistry
wa a o @ v v J 4]
Tﬂi\iﬁ%N'ﬂSﬁ@ﬂJ AT NFTNLASTUUAVDITIN FIUNTULFBU W‘L!Ti%!ﬂﬁ Snuduiius ung veunan
4 5’ Y a A a aa a Jd =
HAaZEITa2a1y gunamanIiuoinl auaamny ﬁllﬁlﬁﬂiﬂ-!UﬁLLﬂXlﬂﬂﬂb1@BBUﬂ AUDUNTYLUASTITY
Tutana
Atomic structure; periodic table and properties; transition element; chemical bonding, stoichiometry, gas,
liquid and solution, basic of thermodynamics, chemical equilibrium, acid-base and ionic salt equilibrium,
organic chemistry and biological substance
721-112 Ufiamaniinal 1(0-3-0)
General Chemistry Laboratory
~ o v a wa a v A v A (& wa a X g
ﬁ"liml]Llﬁ&’ﬂ’ﬂllﬂaﬂﬂﬂﬁliuﬁﬂﬂ‘ﬂg'ﬂﬁﬂ'ﬁ LﬂﬂUﬂﬂ1§1%Lﬂ§ﬂQLLﬂ’J mﬂuﬂﬂg‘ummsmmuamu N7
a ) Y o aanl 9 v o o a 7 a &
'Jl,ﬂi'l&’“l’i"ll’t']ll”aiﬂﬂi‘]ﬁﬂaﬂﬁﬂﬁlﬂﬁ]ﬁﬁu m‘mmmawammﬂawzﬂwuﬁ NITAATICHIBINUN TN
a L4 a2 a
gan1n mmmﬁxmmu'laaau ﬂﬁm%ﬂﬂﬁﬁﬁzaWﬂ ﬂﬁ14”I‘l_]iﬂ?mﬁ1iﬁ38lﬂﬂuﬂﬂ151‘ﬂ£ﬂiﬁ N1IN1
mnINaugamsazalevounan loooin
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
721-182 IAINTFTHANTIMN 2((2)-0-4)
Biochemical Engineering
a2 a zi’ Y = a 1 af 1 aan 9 4 4
aWIINYUVDIAU ﬁ'li"]f'ﬂiJLaf!ﬁ‘]fuﬂ@'l'N q HAaSuLNUDd ATy ﬂ'liliﬂﬂaﬂiﬂ'ﬂﬂﬂql‘]ﬂﬂu“lcﬁll IAUATANT
9 o a Aa o ¢ a s A a o 79 ¥
"Uﬂﬁﬂ'ﬁi(’]ﬂﬁ'ﬁﬁﬂﬁmiﬂ NTINANANNUN miaammmgammﬁzmmmﬂgﬂimmm‘w ﬂ']iﬂi%fm@]cl‘]f
aunIdlunszuaumIgamunI Ty
Introductory microbiology; type of biomolecules and their metabolism; enzyme catalysis; kinetics of
substrate utilization, product formation; and biomass production; design and analysis of biological reactors;

application of microbial culture in industrial processes
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Principles of Organic Chemistry
=3 4 wa a A o a aaa
Iﬂiﬁﬁ%}N ﬂ1iliﬂﬂ%ﬁ] UAaZaNUAVDY G130 UNTY ﬁm@ﬁiﬂlﬂﬁ ﬂﬁ'm%fJiJlLa%ﬂ;]ﬂifJﬁl@ﬂﬁWiﬂi%ﬂﬂU
a a a v A Jd o = J = J v A I = =
ozarhan ﬂgiﬁJWIﬂ @aﬂmﬁllﬁﬂ RLNRERH amamazawaﬂ%ﬂ E]ﬁﬂllﬁﬂ ﬂI@]u "lﬂaﬂaa iU Wuea
aa s o a 4 aa v d a 4 4 aa =
ﬂiﬁ!?.lulaﬂ ﬂiﬂ“ﬁﬁiwuﬂ NIANITUDNFANLASDYNUD H1TNOALINDT ﬂﬁ'I’Uhl?ILﬂi@l anea uaﬂﬂmu
Structure, nomenclature and properties of organic compounds; stereochemistry; preparation and reactions of
aliphatic compounds, aromatic compounds, alkyl halides, alcohols, ethers and epoxides, aldehydes, ketones,
glycols, amines, phenols, aryl halides, sulfonic acids, carboxylic acids and their derivatives, polymers,
carbohydrates, lipids, and proteins
a wva a d
Ugiiamsmaaunse 1 1(0-3-0)
Organic Chemistry Laboratory I
a a wa ) a @ wa a < 1
mﬂuﬂﬂgﬂﬂﬂﬁ“ﬂ’ﬂﬂ LﬂfJ'Jﬂ‘]Jﬂ”liﬁﬂklWE’ﬂJ‘]J@WI1\3ﬂ1€1ﬂ”|W‘1]@\3ﬁ15‘]JiSﬂ'El‘]JE]‘I«!‘V]%EJ LTPU gAraDNLval A

Y a

4 T 1 Q'I Qv
PR azMIazals MITEIoUNTSIRUTaNT 1AgITA1 o 1 MIaakan MInau msanauazlag

q

1nInns il mawsounaznageuljnzouaiivesmssunislunein 721-231 ndnnliduniovie 721-
232 1ATBUNIE 1

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 introduced in 721-231

Principle of Organic Chemistry or 721-232 Organic Chemistry |

d
niBINana 1 3((3)-0-6)
Physical Chemistry I
wa o o a W a o s 4 s

AUUAVONET UNTYANAALATUNTITI AUNITANNICVDILNE qmwwamamﬁmmmsﬂizqﬂwn

S @ @ J A o a aaa = @ = a aaa
IAY NYINNIAN AUA[INNIAN IAUATATIAN f)@i'lﬂ'li!ﬂﬂﬂaﬂiﬂ'lmll NHDAIT ‘Vli]‘kl{]ﬂ'lilﬂﬂﬂaﬂiﬂ'l

=S U aan
$3V] ﬂﬁ'lﬂ I,Lﬁgﬂ'liﬁﬁﬂaﬂiﬂ'l
Properties of gases; perfect and real gases; equations of state; thermodynamics including its application
in various chemical systems; phase equilibria in one-component and multi-component systems;

chemical kinetics; rate of reaction; rate law; chemical kinetic theory; mechanism and catalysis
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Ufiamsndlidailana 1(0-3-0)
Physical Chemistry Laboratory

IR uneu : 721-241 B Aland 1

UiiAmsfertuauiinemenimvesveunaazvewds  auifvewfauazmsszandldiiion
wraTmanavesds uriailvesmaRaUfisenndl saumaasinfl mamsudulfisn ansiisasims
malfnseuail anmazaelauazauganil Trlduall

Prerequisite : 721-241 Physical Chemistry I

Laboratory practices on physical properties of liquid and solid; properties of gas and their applications for
the determination of molecular mass of substances; enthalpy of chemical reaction; chemical kinetics,
determination of reaction order and reaction rate constant, solubility and chemical equilibrium;

electrochemistry

AN 3((3)-0-6)
Analytical Chemistry
FINTIAVNU : 721-115 vianall
o & a da |a A Y aa A 9 A
wumaummgwugmiumﬂmiwmﬁmﬂim-’m ﬂamﬂammaauuazﬂ151%ﬁnmmmu1umaﬂnmu
a a a o a o H o a o
aﬁlﬂﬂgﬁ mﬂuﬂﬂNﬂﬁ’JLﬂﬁWﬁ' ﬂ?ﬁ’)tﬂﬁ?zﬁiﬂﬂﬂﬁ]‘lﬂmﬁﬂ ﬂ”li’)!,ﬂi”lgﬁiﬂﬂ‘lﬂﬂuﬂ uazmiammﬂm
3 A ISR
NMIIANTAANAULTIVDIT TN
Prerequisite: 721-115 Principles of Chemistry
Fundamental concepts review for quantitative analysis; errors and application of basic statistic in data
assessment; analytical techniques: titrimetric, gravimetric and colorimetric analysis
Ufiamsniidmaie 1(0-3-0)
Analytical Chemistry Laboratory
‘]J;]‘UG’Iﬂﬁlﬂﬂ’lﬂ‘]_lﬂﬁ’)mﬁ%ﬁﬁ?ﬂiiﬂmﬁﬁiﬂﬂﬂﬁqﬂmiﬁ msamswﬂﬂamsmumuﬂuasms
AnTzdd laemsiamsganaunaavesasia
Laboratory practices on titrimetric, gravimetric and colorimetric analysis
mannziaglfinseaiie 3((3)-0-6)
Instrumental Analysis
3N ReY : 721-251 1ANAATIEH
[ as a o 9 A A A d a 1 =
NaNMILagIFMIANTIZHaT laems Ignsoslounnznridans 9 e anlnInsalnd Tasunlnn
s Trliuaiivazmaiindu o nnerdes
Prerequisite: 721-251 Analytical Chemistry
Principles and methods of chemical analysis by means of instruments in the groups of spectroscopy,

chromatography, electrochemistry and other related techniques
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a wva a J 4
721-352 UfnamsmsImszsilaaliinsesiie 1(0-3-0)
Instrumental Analysis Laboratory
Ufiamsinenumslfinsesiioimsigdlungu andnInsalndl TasuInns il Tuduail wazmaiindu
a4 g
] NNYIVDI
Laboratory practices on instrumental analysis in the groups of spectroscopy, chromatography,

electrochemistry and other related techniques

NP UDNLIAY

721-181 ndlgaamnnssudTa oy 1((1))-0-2)
Introduction to Green Industrial Chemistry (GIC)
Henuazanudnyveualigaamnssudion whynemsnauiesndituvesanlszmma vanms
Y a A A [ Y a a a A a a A
12 dpvounnAaldls) WanmI 12 UV0UIAAIAINTINTVEMATUUIAAGAT NI TNTIVE)
IATHFNITININ IATHFNINYUAOY IATHFNIFAUYY (ATHFNITFD)  MINMUINTZUIUMIQATINNTT

A v I a 1 A v v a a Y o a =
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1
=

vanidsams I¥maniiviedhazawsunielumsnaauazms IFnuveuniisaual

Definition and importance of green industrial chemistry; UN’s sustainable development goals (SDGs); 12
principles of green chemistry, 12 principles of green engineering, Bio-Circular-Green Economy (BCG
Economy); concepts of green industry; development of safe and environmentally chemical industrial
processes emphasizing on efficient utilization of resources, elimination of waste generation and avoidance of

using toxic and/or hazardous reagents and solvents in the manufacture and application of chemical products.

d
721-222 iamsniiediuns 1(0-3-0)
Inorganic Chemistry Laboratory
A oa { o aa a 7 a 7 a & o w
ﬂ&]‘ﬂ(ﬂﬂ'ﬁlﬁﬂ')ﬂ’ﬂﬁiJ‘]JG]‘V]NLﬂﬁ"’U’ENﬁ']iﬂuu‘ﬂdiﬂ NIIAATICHLBINUNTNNIFANA ﬁ'l‘l’iiﬂ!m@lulﬂﬂﬂu
G aaa =) Ja o ' ~
Lmﬂillﬂuqﬂﬂﬂu ﬂ'limiﬂlllm&"ﬂﬂﬁﬂ”ﬂﬂaﬂiﬂ'lmiJsUﬂﬂﬁ'ﬁ‘]JigﬂﬂUTﬂﬂﬂiﬂlu"]ﬂé MIMANAINTUAA
S 9
YOI TIFIFOUAIITN AN TN TW Tanas
Laboratory practices on chemical properties of inorganic compounds; semi micro qualitative analysis for
cations and anions; preparation and chemical reaction testing of coordination compounds; spectrometric

determination of the equilibrium constant of a complex
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721-223 il fun3duazmasalfsen 3((3)-0-6)
Inorganic Chemistry and Catalysis
Taseadsezaoy ATV UmMANLAZIIAUNTUFTY  MAnuaaRsuaziiload 1niilnesia
muiiioadu ﬂﬁﬂﬁugmmmﬂm‘iqﬂﬁﬁ"&m manaadusalfiselugaaunisy mslnziauia
Yo nsalfnsen msldaudusalgnsonlugadmnssuadl
Atomic structure; chemistry of representative and transition elements; crystal lattices and unit cells;
introduction to coordination chemistry; basic principle of catalysis; production of industrial catalysts;

characterization of catalysts; catalyst usage in chemical industry

721-236 alninsalnddmduniigaavinssumved 3((3)-0-6)
Spectroscopy for Green Industrial Chemistry
murssmmiman il yaduiiavesanlaasuluana sans hledaanlnInsalnil sususamilnin
salnt sunuanlnInsalndl Tundesuunmans Tsuuudmiln Insalnd uwamin Inswnd msiged
warInsed Inssaaniivesansdseneudunisuazeiunid lagdsmsmeat/aInsaladl ms
Wannmsanln Insalndldmsumsanmansazmmznemennluniigaanssudiien
Electromagnetic radiation, origins of molecular spectra, ultraviolet spectroscopy, infrared spectroscopy,
nuclear magnetic resonance spectroscopy, mass spectrometry, structure determination and analysis of organic
compounds by spectroscopic methods, developments in spectroscopy for physical characterization in green
industrial chemistry

721-282 mfmﬁmm%t‘im%’umﬁqﬂmﬂnﬁu 3((3)-0-6)
Mathematics for Industrial Chemistry
Hanazmanlasmine Wang "lﬂna{mucﬁuamﬁ{a“lumiﬁmamnﬁymﬁ’ummmﬂwauazﬂga’tg%”ﬂﬁmm
Tva  suloviBdsduavlunligaemnssy  msqavia  wazmsmula adeneuiiuaei lundl
ATINNITY
Dimension and unit conversion; flux, divergence, curl in fundamental calculation in fluid flows and laws of
conservation; numerical methods in industrial chemistry; mass balance; computer- aided calculation in
industrial chemistry

721-283 Faqman3 1(0-3-0)
Material Science

mdy =} 9 o a a 14 Y o
TUUANUIIUNNIAVLUASDIYNIN IﬂﬁQﬁiNLm%ﬁ]\?ﬂﬂi%ﬂﬁ]’ﬂﬂlﬁ]\ﬂﬁﬁ% LFITUN YNUASWOALND T th 'Jﬁﬂ
a o = @ Iq 9 [
Aou Tnan Taqdinm uazTaquilu mydszgndldauvesiag
Basic chemical and physical properties; structure and composition of metals, ceramic, rubber and polymers,
wood, composite materials, biomaterials and nanomaterials; applications of materials
A\l U k4
721-287 mameleulamunutazanuion 3((3)-0-6)
Momentum and Heat Transfer
A s o &
vod lnaddauazmsilszgnd  vedlvanadn  aumsiugiuvesmslva  msIvamelunazmslva
' o 79 9 y £ ' v o
NYUDN mimaiauiumuﬁmmgmiﬂizqﬂﬁimm waﬂmiwugmmm1fﬂaummiaumimmm

founuuanIUZAIINUAIZINIAG  MINANWTBULDDFTTUNALAZIDDTAY  MsuRiIFauiou
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721-376

721-380

721-401
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funlszanimsmeTeuanwdou aunsaiandsuniudeunazmsssandlfan
Fluid statics and applications, fluid dynamics, basic equations of fluid flow, internal and external flow,
momentum transfer and applications; fundamental of heat transfer; steady heat conduction and transient heat
conduction; natural convection and forced convection; heat radiation; heat transfer coefficient; heat exchange
equipment and applications
Ufviamsmsaaloulaumuaumazaiuiou 2((2)-0-4)
Momentum and Heat Transfer laboratory
Ufiamsnaneysndula nasnu uaz Tumuduvesvedlva dfifanmsanusuaaluszuumslva ms
"hfimmumﬁmﬁmzmﬁuﬁmuﬁm’%mﬁafﬂmmmaﬂﬂa fu Wgd lawdu Qﬂﬂmfuamﬂéﬂumm%’au
Conservative principles of mass, energy and momentum in fluid flow laboratory; head loss in flow systems
laboratory; laminar and turbulent flows laboratory; measurement in fluid flow laboratory; pumps; fluidisation;
heat exchangers
mﬁ%’ﬂn‘ﬁaaﬁ'unwmﬁqﬂamnﬁu%ﬁﬂ3 1(0-3-0)
Preliminary in Green Industrial Chemistry Project
msrnAuadiitesusmteyaluidesemweslnsamsisemauniionamnssudider  Mindnun
auly fMownsiss msnamuazsuaeumsiise msiaueuazdilnsesaniseune1nsdi
ninTasimsise msisadmaaouiioady
Literature review on certain topics of interest in green industrial chemistry; Research questions; research
planning and procedures; oral presentation and submission of research proposal to project advisor;
preliminary experimental research
NHHINLIATIHNIIN 1((1)-0-2)
Industrial Laws
NI YAA 159911 ﬂmmwﬁzﬁm%’mﬁuﬂamﬂaaﬂﬁﬂua:m%aau1ﬁ81uq¢1ﬁ1Wﬂssu AQHNY
Rertestudunadon nguineussnuuassziudeny Sndnaruauiinedestunioaamnsay
Factory Act; industrial safety and occupational health laws; environmental laws; labor and social security
laws; occupational license concerning industrial chemistry
MIAINAHNIANY 1(0-2-1)
Co-operative Education Preparative
wanms wwaRe  nszvaunsuazszeudelfianinedestuanisinm  maialumsminsdh
aomilszneuns mmi’uazﬁﬂmﬁyugmiuﬂmJﬁﬁﬁamiuﬁmuﬂizﬂaumi MINAUINUDINY
1ATTIAINTNUIAII Uszneudls mIwaYAANMW ME1BIngy ma Tuladensawmea n1s
For1s wypeduiug mahoaiuiiy vazszuurSmsauganmlugomdszneums Jimaden
F1U LAZINANANTH AT UONANTUNIIFING
Principles, 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; report writing and

academic presentation techniques
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721-402 AHNIANEN 6(0-36-0)
Co-operative Education
a wa a o T @ =
mﬁ1J;]‘umm%Nmmaaﬂuwmmmmﬂﬁg MaANYU ‘I’ﬁ@ﬁﬂ?uﬂigﬂﬂﬂﬂ1§ﬁ}1ulﬂNQﬁﬁ1ﬁﬂﬁill
= a A a a I [
W%mﬂilq@]’ﬁﬁ’iﬂiill’ﬁﬂlﬂ?ﬂ1ﬂiﬁ}ﬂ1§@Lmﬂlﬂﬂﬂﬁﬂifﬁuﬂﬁ LLﬂZﬁﬂiﬂ?ﬁﬁﬂ?uﬂi&’ﬂﬂUﬂ1i L“]Jul’JﬂTllil
woon 16 Flavaadenu sawdemsousisnuuazitaue
Practical work experience for at least 16 consecutive weeks in workplace related to industrial chemistry or
green industrial chemistry, under supervision of co-operative education advisor and employers report
writing and presentation
721-473 AUNOMAANYAHNIINTVY) 1(0-2-1)
Seminar in Green Industrial Chemistry
o _as = a o as g Y 9 ' ° ° v Y A
HUSUMITMISANHNIFIFUNUT  IFAUANVDYAAN 9 UASNITUUTUDITIENY 1!%?(1!’6]11&1’7’3‘!]61/]
] @ o U ] [~}
Waulaagiuaiemaalignamnisy  LazgamUNITNAIIAZ I TagHIuANUIT LY
S Y a a o a s o =
UVDIB1VTYHAIVAY 01518 91501 Llﬁgllﬁﬂﬂﬂ’JHJﬂﬂmuiﬂﬂ’iﬂﬁ]ﬁﬂuﬂ%uﬂﬁﬂy”l
Orientation of seminar course; information searching method and presentation; presentation and report
submission of recent interesting topics in industrial chemistry and green industry chemistry under
supervision of advisor; critical discussion by staffs and students
721-476 MIIYMAANYATIHNITHTIVE 3(0-9-0)
Green Industrial Chemistry Project
av a = =) a A @ Ao o & A @
mIdvaFmaassnamuai laonfusuaiigaamnssumion luienmauilunauls ludgiv
o o a ax d = )
meldmuugihvesemisdiaz/miedmsana Isnusiusmdeya maveusienu mslFsminu
aa aov o aa awv g‘/ = = I
ﬁﬂﬁiuﬂ”ﬁ’)ﬁ]ﬂ ﬂﬁﬁlﬂﬁﬂiuﬂiﬂﬁuiﬂE‘IJT]NZ’fﬂﬁ‘luﬂﬁ’Jﬁ]ﬂ FININMSFoviGoaazauenaiunia
a J
UNWUD
Experimental research on current topics in green chemistry with emphasis on industrial chemistry under
supervision of project advisors and/or experts; data collection and analysis; report writing; statistic use in

research; use of statistical programming package; presentation and submission of short thesis

' a o A ' S
o ﬂip»l]ﬂi1ﬂ15ﬂ1!1&1&3TN!ﬂ‘I/‘nzﬂulﬂ1NQﬂﬁ1ﬂﬂ5§NEﬂN

Unit Operations in Chemical Industry

721-381 nizummmmﬁluqﬂamnﬁu 3((3)-0-6)
Industrial Separation Processes
myaglounda auqamla mssuiuMs T ndnmsvesnszuaumsuonTasmsnau msasa
YDUNAMWALYDUTI MIGATN MIGAFY wazmsiendaeigenses
Mass transfer; phase equilibria, stage operations; separation process principles of distillation, extraction of

liquid and solid, absorption, adsorption and membrane separation
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721-382 Ufuamsmsuenlugaatinssy 1(0-3-0)
Industrial Separation Laboratory
1Jﬁﬂ’aﬂmﬁmﬁumidwiauma 1&un manau maada MIgaTy MIgAT msuenAIeitionsod 1az
o Tnau
Laboratory practices on mass transfer: distillation, extraction, absorption, adsorption, membrane separation
and cyclone

721-383 «‘oaumtm%qﬂmﬂnsiuuaxmsaammué’aﬂﬁnmﬂ 2((2)-0-4)
Industrial Kinetics and Reactor Design
vaunamans lunsinziiazesnuuudalfnsainiilusedugaamnssy siavesdulfnsel szun
Uinsaisadeazrateds maduiiunseumginsiives inedi dansainuuenivg sefnseiuuy
niuguazmasal§aze
Principles of chemical kinetics, kinetics of homogeneous reactions, design fundamentals for chemical
reactors; type of reactors, isothermal and non-isothermal operations; homogeneous reactors, heterogeneous

catalytic reactors and catalysis

' a o a
L4 nquw1mimmumﬂuiieam

Plant Operations

721-384 msmuqmmxﬂszﬁuﬂmmw 2((2)-0-4)
Quality Control and Assurance
anudrauazSaglszasivesmsmuguuazlssiuganm nanadaninertesiunsnIuuganw
matdamsmuguaaumwiEia  mIgudlsdazeeusuraadual nmsnluguuazlsziugamnly
PATINNTTUUAZUINTTIUAUNNGATINNTTY
Benefits and objectives of quality control and assurance; principles of statistics for quality control;
techniques for statistical quality control; sampling and product acceptance; quality control and assurance in
industry, industrial quality standards

721-385 aﬁ’nemﬁmmzmmﬂaaﬂﬁ’ﬂqluqﬂmﬂnﬁu 2((2)-0-4)
Occupational Health and Safety in Industry
nanmstazANUAIRYUeINIIIANIANVYeANY  MIATFIUMIIANITEIIRINIazANuaoany
miizuﬂ'nmﬂuﬁ"umwuazmiﬂimﬁumwm?}m ﬂ;]wmmmzuiﬂu1&1@%’1ua1%’;@u1ﬁmmzmm
Yaeany MmyeenuuuszuuaNUlasatslugaamny sy
Principles and importance of safety management; occupational health and safety management standards;
identification and assessment of safety risk; occupational health and safety law and policy; industrial safety
system designs

721-386 HANNIIAIVYNNIZUINMS 2((2)-0-4)
Principles in Process Control
msauaunszuIuMsgamunssumaitazdwsluszuuniugy  aszuaumsauauuuuioundu
wﬁ’ﬂﬂmﬁmﬁumwﬂ%mﬂ’mﬂ11 MIADUVAUDILALMTOBALVUISVVAIUAN Lﬂ%aqﬁauazqﬂﬂm‘f

o w o a 7 a H
FIMIUNTIAUASAIUAY MFAUATIZHADYTAIN MAUANITAIUANUUGN
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Chemical industrial process control and variables; feedback control concept; principle of controllers;
frequency response and control system designs; Instruments and equipment for measurement and control;
stability analysis; advanced control techniques

721-387 ms%'ﬂmi?'mmm’{ammzmmsﬁ&‘luqﬂmﬁnﬁmﬂﬁﬁﬁm 2((2)-0-4)
Environmental and Waste Management in Green Industrial
szuuMITAmsdaadentazmstansuaiylugaannssudied vafivn1ae e e nan

9 v

gAd s TuAz YRS U1 IMastIllA ngrIneFaadoy msfimesid vy lumssansuadiy
NNDINA ﬁn?{a HagMNYAaImnIsy tagmsivavany
Environmental management and pollution controls in green industrial chemistry; air pollution, wastewater,
solid waste and hazardous waste; sources; environmental laws, important parameters in air pollution,
wastewater, solid wastes and pollutions treatment

721-388  syuvessalsylevilugaamnisu 2((2)-0-4)
Industrial Process Utility System
Muswuesszuvesindsy Temilugaamnssy szuhiihiszsrermsiioady pmadmiugnsal
AUAY 01MAFHTU T390 szuLIAS 0ISABIMA sruugayme szuuldanudoudmiunsyuiums
ssunaeudmsunszuumanideleth msdfudenuamihdmsundn sz difeunidele
duazihieunendeidiu msldmsaanudeusmuazmsanans 19ndanu
Overview of industrial process utility system; basic building electric system; air supply, instrument air, plant
air, compressed air system, vacuum system; process heating systems; process cooling systems; water supply
system, water treatment for water supply, boiler feed water and cooling tower feed water, combined heat

system and energy saving regimes

o ngadugamtinsanihnng

Focused Industry Group

721-335 2NANHNITNNYNFIINNIA 2((1)-3-2)
Natural Latex Industry

@

Filauazessisznouvessnsssundidigmanssgie  esfilszneuundszmsfidiiamand
wazmunMueseans autaveseandszneududiiiumauay lilsealuhemsuazsnina
ADHANNUNMANIINGINTT MITRTIzHIEznAaoUaNianan 7 valszmIduniiuagmoan
YDIHNINT HIBENNTLLIUMIHAARAAN NN 1NE19MNTT TAuA mandaaiuuuguuazuuy T, ms
B lseurdn  msdufiumsmmznioe dugamauazndIny  MIAIUANIaAnA
NIZUIUMSHAA MsAIUguaUIMLazl§iiansingzd mstamsanuilasadeiaserFeunis
matamaveuds sruunamw maivlizAnamaszuIuMINaaAILIARgAMYATTIATE
e

Type and composition of some economic natural latex, some important chemical and physical properties

of Hevea brasiliensis (HB) latex, properties of rubber and non-rubber compositions in latex and their

influences on product properties, determination and testing of important chemical and physical

URNFATINLARATT UGS NI uATannnssudidad 35/ 42 v



djonasfinun UKISNnaBIaLVVaAIuUASUNS Snantvadaand

721-336

721-395
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properties of HB latex, example of HB latex production processes i.e. dipped product and foam product
production, factory visit; unit operations; material and energy balance; process control and monitoring;
quality control and analytical laboratory; safety and occupational health management; waste
management; quality system; green industrial chemical process enhancement
aszvumsuenilasmenvazansifinsiai 2((1)-3-2)
Petroleum Refinery and Petrochemicals

wndssuilauazmsranilTasidon auiuazesiilsznovvesdTnsdey nszurumsnduiniufy
ATTVIUMSHONUATTITUINA Waadand Ingnll Mmaduiumsmmzmniog augaulauasnaany
m’;‘muqmmzﬁﬂmnﬂizmumiwﬁm fﬂiﬂ’J‘]JﬂMﬂmﬂTWLm%ﬂjj]ﬁaﬂWﬁ%Lﬂi1$‘ﬁ NFIANTAIN
aoanenazo13euis MITANTVDUTY ILULAUNN mstiindse@nsnnnszuIunsHaanm
wRRgAT NI SIATiTe BeurunsHan

Petroleum sources and production; composition and properties of petroleum; crude oil refinery; natural
gas separation; petrochemical product; unit operations; material and energy balance; process control
and monitoring; quality control and analytical laboratory; safety and occupational health management;
waste management; quality system; green industrial chemical process enhancement; plant visit
gamvnssunlszderrsnzia 2((1)-3-2)
Seafood Processing Industry

Mwsmvesgaamnssunlsglos watanedunlinazguninvesingaunaznannmal msus
Lgmmzmiu%ammﬁmm ﬂﬁzmumiwﬁmmmimmuﬂigﬂ miﬁuﬁumsmwwwﬂw auaanIa
HAZWAINY MINIUANUAZAAMUNTZUIUMIHAR MInuAUAMMNIazY AT IATIEE M3
fansanuasasoazordiowis  mstamsveuds  szuvquam  mamszaniam
NTLVIUMIHAAMINUUIAAGAT NI TUANTITVE) Bousumsnan

Overview of seafood processing industry; biochemical dynamics and the quality of raw material and
product; chilling and freezing of seafood; seafood processing; unit operations; material and energy
balance; process control and monitoring; quality control and analytical laboratory; safety and
occupational health management; waste management; quality system; green industrial chemical process

enhancement; plant visit

YAINTIAUMAUANQATIHAI TNV

721-389

qﬂ?mn‘szmumswammzms%’ﬂnﬁmms?m“luiswmaﬁﬂﬁﬁuﬂ1534 Module: 5((3)-6-6)
Processing and Waste Management in Palm Oil Mill
a;ﬂ'iw%qﬂf}ﬁ'ﬁﬂmﬁﬂqéﬁ’meUQQmWﬂﬁumﬁuﬁwﬂ’u AUADVDINIALASHAINY NITUIUMIHAA
mewmﬁummﬂwﬁnﬁwﬁu msanagneuduawaeiuazuaiiag Uiiansniadidelu
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Workshop module for palm oil industry: including mass and energy balance; processes and raw materials
in palm oil industry, principle of sedimentation, decanter and centrifuge, laboratory in palm oil industry,
green chemistry and green engineering, quality control and assurance, plant utilities, safety and
occupational health, waste management and utilization, biogas production, control and technology,

energy from palm oil biogas, biogas and chemical laboratory, plant visit

I a A
NQNIYUDNIADN

NIZUIUNIYAHNTINMUAN 3((3)-0-6)
Chemical Industrial Processes
N3ZUIUMIHAANNQATIMNI TUANA U IAZ NAIEAN A15IAGDURAY i Bouaznszay ajuag
nshanuazen tiuthdy thaia ewnsuazau 9
Chemical industrial processes of rubber and plastic, surface coatings, cement, pulp and paper, soap and
detergent, palm oil, sugar, food and others
Qmwwamam%ﬁmmmmﬁ 2((2)-0-4)
Chemical Engineering Thermodynamics
autiansguuwamansvesvesIva guvnamanivesmsazaw augasyrnnglenveamal auiia
ngurwamaasuazauqa lofuveuralnnaumsanIg uazaugalfnsouall
Thermodynamic properties of fluids; solution thermodynamics; vapor-liquid equilibrium (VLE);
thermodynamic properties and VLE from equations of state and chemical reaction equilibria
MBINGHAHIVIANGAIHNT TN 2((2)-0-4)
English for Industrial Chemistry
mmeﬁ”ﬁﬂqyﬁugmm%ﬂmmmﬁqﬁmwﬂﬁn MIOTMUUNANNMAANAAIHATIN  MIVIULAZNT
PUFUDNUNNIFINMT MITUNUI lmﬁiﬂ'l‘}_-l'lé’\iﬂQEﬁ1ﬁ§UﬂWiﬁNﬂ1Hﬁﬁ1u
Fundamental English used in industrial chemistry; article reading in industrial chemistry; academic writing
and presentation; conversation; English for job interview
131D 2((1)-3-2)
Ceramic
M3 UNIZIANVD AN wqyaﬁugmmamﬁﬁﬂ Jagaulumskaasin nszuiuazl s e
AN TUATZVIUMINAAEIINA  MIAUTUMTIDIIEZHUIE  FUQANIAUASHAINY  MIATVANIAE
AamunszuIumskan mInuguaamnuazlfuamsaimsgd mstansnnulasasouaze1sio
wife M3samsveude szuugmnM MaiinysEAnSmnnszuIuMIHAAMLLIAAgAT VN TIAT
FTe7 Bourumandn
Types of ceramic; ceramic fundamentals; raw materials for ceramic; process and main reaction in ceramic
process; unit operations; material and energy balance; process control and monitoring; quality control and
analytical laboratory; safety and occupational health management; waste management; quality system;

green industrial chemical process enhancement; plant visit
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HANSUNTITNTIA 2(M-3-2)
Natural Product

~

FAMTIRUADY : 721-231 HANIANBUNTS

Tﬂi\iﬁ%}N ﬂi&’ﬂ’JuﬂWi%’]iﬁLﬂi?gﬁ ﬁﬂWiﬁﬁjﬂ ﬂ?i@li’f]i}‘ﬂWTﬂiﬂﬁ%}N ﬂWiﬁQLﬂiWEﬁﬁ LazaNae
FammuesnaasuaiEITNNA 15U mesilu amesess Warlaueed lnalalyd uazueaniassd ms
NATOUATANANINTINGWALFUAT MIAUTUMIDIIZHUIY AUAAVIALALNAINY NIIAIVAY
LAZAAMUNTZUIUMINAR MIRIUANAMN LAzl RTAnI TNy mIvaminnulasastuazen®
Jousis MItAMIveude sTuUMMN MIulsEANTAMATEIIUMIHEAMIILIRARAHATTY
infididen Beusunisnan

Prerequisite : 721-231 Principles of Organic Chemistry

Structure, biosynthesis pathway, extraction, structure elucidation, synthesis and bioactive properties of
natural products; terpenes, steroids, flavonoids, glycosides and alkaloids; pharmacological and
biochemical test; unit operations; material and energy balance; process control and monitoring; quality
control and analytical laboratory; safety and occupational health management; waste management; quality
system; green industrial chemical process enhancement; plant visit

IndvaINR AN S T1Ten 2((1)-3-2)
Green Polymers Chemistry

A o a 4 9 wa l a J o o I a )
ﬁﬁJ‘]Jﬂ‘Vl’Jhl‘L]"UENWf’JmﬂJfJi Tassaduazautinvosaio lsnoainoes ANHUSTIAYVDUAUNDANDIT

a 29

WEIINYAUVAIAUNYUIGU 1B ¥nna woduwantlsd nsauanin daladn neu'lalase il
naunu miauea Wudu fusumsnaanedwes Ugnsemsdunnziuazdaulawedmwoiay
HUMUIATTIE) AIANANTITUBIA TUADLNOAN MIAUTUMTIMNIZHUIY AUAANIAUATNAINY
MIAAUUALAAAINNTZUIUMIHAA NTAIUANAUNINLAUFITANTIAT1ZH n1sTanisaw
Yasaseuaze1dieuis mssamsveudes szuuquan maiulseAninwaszuiunsnaa aw
wuIRngaaMNITIATTeY Beurumsnda

Introduction to polymer, structure and properties of polymer chains, characteristic important aspects of
green polymer chemistry, renewable renewable starting materials such as lactic acid, itaconic anhydride,
renewable plant oils, cardanols etc. for polymer production, Reaction of synthesis and modification of
polymers according to chemical guidelines green, natural fillers in composites, unit operations; material and
energy balance; process control and monitoring; quality control and analytical laboratory; safety and
occupational health management; waste management; quality system; green industrial chemical process
enhancement; plant visit

wandanloalomil 2((1)-3-2)
Oleo-chemical Products

mmiﬁugmmmmﬂaaiamﬁ wansuailod Teiniunzns 1ilss Tomd gaamnssuduiuity

a 9

adelvi JagAudmsugaanvnysulea lonl MIAUHUMIMWIEHUIY  AUQaNIAUAZNAIIY M3

a a a wua a 4 @ @
AANLATAAMNATZLIUMIHAG MIAIUANAUMNLAzRITAMTIATIET MITamsanulasany
HAZeIFIPUMY  MITANTVOUTY  TTUUAUMN MV IZANTAMNNTZUIUMIHAAAINILIAR
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Basic oleo-chemicals; oleo-chemical products and applications; new industrial vegetable oils; feedstock for
oleo-chemical industry; unit operations; material and energy balance; process control and monitoring;
quality control and analytical laboratory; safety and occupational health management; waste management;
quality system; green industrial chemical process enhancement; plant visit
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Biopolymer and Biomaterials
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Structure, physical and chemical properties of biopolymer and biomaterials; process production of various
biopolymer and biomaterials such as chitin, chitosan, cellulose, natural rubber, polyhydroxyalkanoates
(PHASs), polylactic acid (PLA); biodegradation; quality improvement; technology and utilization in various
industrial applications; simulation of biopolymer and biomaterials process production and case study; unit
operations; material and energy balance; process control and monitoring; quality control and analytical
laboratory; safety and occupational health management; waste management; quality system; green
industrial chemical process enhancement; plant visit

721-339 Qﬁﬁﬁ’iﬂiimﬂéﬂﬂﬁﬂmﬂ 2((1)-3-2)
Cosmetic Industry
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Basic knowledge on cosmetics; ingredient in cosmetic; natural product for cosmetic; cosmetic formulation
and production process; stability and stabilization of product; analytical chemistry in cosmetic; product
development; unit operations; material and energy balance; process control and monitoring; quality control
and analytical laboratory; safety and occupational health management; waste management; quality system;
green industrial chemical process enhancement; plant visit
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Biochemical Product
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Biochemical products and industrial production, introduction to metabolic pathways in bio-chemical
production, production processes, harvesting, separating and purifying products, simulation of biochemical
process production; unit operations; material and energy balance; process control and monitoring; quality
control and analytical laboratory; safety and occupational health management; waste management; quality
system; green industrial chemical process enhancement; plant visit and case study
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Introduction to Nanotechnology
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Principles of science and technology of nanomaterials; structure-property relationships of
nanomaterials; synthesis of nanomaterials and self-assembly application of metals, polymers,
ceramics and nanocomposites; the application of nanomaterials in industrial technology; nano safety
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Fermentation Industry
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Types, processes and kinetics of fermentation; types and control of bioreactors; principles and methods of
scaling up the fermentation process; microbial culture; immobilization of microbial cells; the use of both
free cell and immobilized cells in the fermentation process; separation, harvesting and purification of
products; unit operations; material and energy balance; process control and monitoring; quality control and
analytical laboratory; safety and occupational health management; waste management; quality system;
green industrial chemical process enhancement; plant visit and case study
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Beverage Industry
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The importance of  the beverage industry; beverage classification; ingredients
in beverages; production process and machinery; beverage development; gas soft drink, alcoholic and non-
alcoholic beverage products; case study: unit operations; material and energy balance; process control and
monitoring; quality control and analytical laboratory; safety and occupational health management; waste
management; quality system; green industrial chemical process enhancement; plant visit
idetlagiululfiamsindignamnssuimden 2((1)-3-2)
Current Issues in Green Industrial Chemistry Practice
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Discussion of interested problems or current issues and laboratory practice in chemical industry to create
experience and new integrated ideas for green chemical industry
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Macromolecular Chemistry
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Fundamental of macromolecule compounds i.e. natural and synthetic polymers; characteristic of
macromolecules, synthesis of macromolecules: free radical, cationic, anionic and Ziegler Natta, techniques of
macromolecular synthesis: bulk, solution, suspension and emulsion; structure, properties and application of
macromolecules
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Adhesives and Adhesion
wanmsveamsaaszanu Medduvesn auiauaz Tnssadi nqugmsanlszanu anuaunso
lumslonuazussdsiy  madaussisdn msdSuamwida - mIsnadeumsanldszaiu  mMIasan
ARz amwin silavesnn aniauaznalnlumsfeiuse gasnn mamaRuszIznInIAY
Tang msfaiusEnIAUTIne  msduiumammeioe AUAAWIDUATNAINIY MIANVANLDY
AamunizuIumspas MsnuguRun ezl §iamsinzd mssamsanuasasoazendie
wile masansveuds seuuaanm MaiudszanamnszuiumsnaaaIAngaamnIsIAT
FTen Bousumandn
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; type of adhesives, property and bonding mechanism; formulation of adhesives; adhesives-
to-metal bonding; adhesives-to-textile bonding; unit operations; material and energy balance; process
control and monitoring; quality control and analytical laboratory; safety and occupational health
management; waste management; quality system; green industrial chemical process enhancement; plant

visit
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Power Plants Industry
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Types of power plants; fossil and renewable power plants; steam cycle; fuel and combustion;unit operations;
material and energy balance; process control and monitoring; quality control and analytical laboratory; safety
and occupational health management; waste management; quality system; green industrial chemical process
enhancement; plant visit
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Liquid Biofuels
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Overview on liquid biofuels, bioethanol, biobutanol, bio-jet and biodiesel, feedstock, production process,
utilization; current and future trend of liquid biofuels in Thailand; unit operations; material and energy
balance; process control and monitoring; quality control and analytical laboratory; safety and occupational
health management; waste management; quality system; process enhancement toward green industrial
chemistry; manufacturing plants visit
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Solid Biofuels
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Overview on solid biofuels, biochar, fuel pellet, green fuel briquette and refuse-derived fuel, feedstock,
production process, utilization; current and futuristic trends of solid biofuels in Thailand; unit operations;
material and energy balance; process control and monitoring; quality control and analytical laboratory;
safety and occupational health management; waste management; quality system; green industrial chemical

process enhancement; plant visit
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