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1. nuandvdnenaly liidaanin 30  wd2enn

1.1) ngudvdeAuy 24 wiqena

1.1.1) NguNEIUANNTAENS 9  waenA

0010102  awilvesiionisiedans 3(3-0-6)

Thai Language for Communication
0010202  mw1danguilemuIvinuen1siFeou 3(3-0-6)

English for Study Skills Development

0010203  mwidsnquamiudiFeuluanissui 21 3(3-0-6)
English for 21°' Century Learners
1.1.2) nguwauauduuyed 8  venn
0020110  AHRTIVRITIA 2(1-2-3)

The Truths of Life

0020111  guvssn nkayInussIUlng 2(1-2-3)
Aesthetic and Thai Culture

0020112 Audulne IR uazmanIngzs1m 2(1-2-3)
Thainess, Way of Life and The King’s Philosophy

0020113 nguneuazAULdunalliod 2(1-2-3)
Laws and Good Citizenship
1.1.3) ngunedans walulad wasuinnssy 3 wiiwin

0030105  Aa1AAANNINEIAIERS 2(1-2-3)
Smart Thinking with Sciences

0030109  mseanmdsmeuaiiniilagunin 1(0-2-1)

Exercises and Sports for Health

1.1.4) AFUENINGINITUALNITIANTT 4 vena
0040101  nsmszniniwazUiudrenisiuasunladiulangall 2(1-2-3)

Awareness and Adaptation in Disruptive World
0040102  BIANTUWWIANLAY 2(1-2-3)
Happy Organization
1.2) nguIviaen 6 iaefn
sisloulsiouimandsne q suitgBeuaula Sunlitesndn 6 wihedn
1) nguNTEILAZN1HDENS
0010302  AnwnIuiilonisdeans 3(3-0-6)

Chinese Language for Communication
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0020118

0020119
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0020121

0020122

0020123

0030106

0030107

0030108

awnduiilonisdoans

Japanese Language for Communication
mmumglﬁamiﬁami

Malay Language for Communication

2) nguRauAMdunyed

NalpsAnwl 555uNAUIRNUNSUReNUABSSUTU

Citizenship Education, Good Governance and Corruption

Prevention

ansaumAiiensiGous

Information for Learning

WIS EUSLTIAT AR

Creative Learning Spaces

aunSifloianndin

Meditation for Life Development

Tan Awandey uywdlazmaasuuas
Earth, Environment, Humans and Changes
WAINAADTTIUAITR

Miraculous Power of Mind
nsuAluAMUTRLEIEFURTS

Conflict Resolution through Peaceful Means
an5 il wagnsiidusaalunsiamnyiosiu
Rights, Duties, and Participatory in Local Development
FEUUTIYNTINEY

Thai Bureaucratic Administration
FUAUTINAIEININYT

Happy Life through Psychology

3) nauIngAEns malulad wazuinngsy
Lﬂmeﬁamsﬁwm@mmW%%

Agriculture for Quality of Life Development
wialulaglaznTaseassAuinn sy
Technology and Creative Innovation
UG TINA

Good Health Good Life

3(3-0-6)

3(3-0-6)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)




4) NFUANINYINITUALNITIANTT

0040103  n1sUsznaumsaisln
Modern Entrepreneurship
0040104  AISAANNVIEYRAN
Smart Marketing
0040105  dnulnglugpfvvia
Thai Society in Digital Age
0040106  epnwuuMsESedludenisa
Storytelling Design Digital in Media
0040107  nunsdnwiiernudunadios
Educational Games for Citizenship
2 RUNIVUANIY lidoanin 88
2.1) NN 24
4011102 Wandvhly
General Physics
4011103 UfoRmswEndTlY
General Physics Laboratory
4021124 ipsivild
General Chemistry
4021125 UfEnmsaiiialy
General Chemistry Laboratory
4031109 T el
General Biology
4031110 UFtRNsTImevialy
General Biology Laboratory
4182401 afflAnmansdmiugramnssuviosiu
Statistics in Science for Local Industry
4182402 adlnAansdviugnanmnsaviesiu 1
Mathematic for Local Industry 1
4182403 AdlnransdmiugnavnITIviosiiu 2
Mathematic for Local Industry 2
4183101 AwdanguamiugamnsTuviosiu

English for Local Industry

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)

“uenn

“ulenn

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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4183203
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2.2) NENIVUBNITAIY 57
2.2.1) UeAu 42

WAHBUNIENIQAEMNTTY 1

Industrial Organic Chemistry 1

LAILATIEANIQAAMNTTY

Industrial Analytical Chemistry

wileliuvsgn1gnaImngsy

Industrial Inorganic Chemistry

WILATENdgnaInnTIY

Industrial Physical Chemistry

AR QNENNTTU

Industrial material

ulumeluladidocdu
Introduction to Nanotechnology
WUFANANTVDIRAUNTE

Microbial Genetics
AUNIHnaInnIIY

Industrial Microbiology
FIpLn199RaMNTTY

Industrial Biochemistry

wAlUlaETININNRRAIMNTTUYIBDY

Local Industrial Biotechnology

mmﬂaamﬁmmmw‘umi’«ﬁ’ﬂmimmgmqmammm
Safety and Standard Industrial Management System

TATIUNAUINAN AN DIDUY

Project in Local Product Development

nHULaenguazn1sUsTenAlY
Solar Energy and Applications

funuINeImanSEvTUgRaImMNTTIiosY

Seminar in Science for Local Industry

lasanuddiIneeansdmsuanamnssuviesiy

Research Project in Science for Local Industry

“uenn

“nienn

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

1(0-3-1)

2(1-5-3)
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4183207
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4182504

4182505

4182506

2.2.2) waeniseu hideundn
LALBUVTENIQAAMNTTY 2
Industrial Organic Chemistry 2

NTIATIEINLATNIEATEod S URa NI TULAL

Instrumental Analysis in Chemistry for Chemical Industry

1TRIANLANIENQAAMNTTUAL]

Selected Topics in Chemical Industry

nsAnadlueiignamnssy

Calculations in Industrial Chemistry

awnlvsalnUuagnisiigauiendnuaivesansuseneudunsd

Spectroscopy and Identification of Organic Compounds

QAANMNITUATHANTUINTTTUYA
Natural Product Industry

nsseUfisentuanamngsy
Industrial Catalysis

Inenrmansuazwalulad an1usvadnd
Solid State Science and Technology

wialuladagyainie

Vacuum Technology

nsndasuluayInAasy

Introduction to Vacuum Deposition

nsndaeulauunslugyyInIAnIeIsnIMeHENd
Thin Film Coating in Vacuum by Physics Vapor
ANYULLANIZVOINANU

Thin Film Characterization
wugenansluananazmalulagdinmvesdan
Yeast Molecular Genetics and Biotechnology
watlANugAEnSRaUVSIamTUgRaIvns sy
Microbial Genetics Techniques for Industry

RYIINYENTUNITEINNT
Microbiology for Food

llpswelindnsunisussendldluanamngsy

Micro techniques for Industrial Applications

wialulagniqdunsddmsuanamnssy
Microbial Technology for Industry

“uenn

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)
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4182502 Wugenansluananazmalulagdinmvesdan 3(3-0-6)

Yeast Molecular Genetics and Biotechnology

4183302 wialulagFnwanusienaznisituseloa 3(3-0-6)
Algae Biotechnology and Applications

4183303 waluladfnmdiiondnsoueiviosiu 3(3-0-6)
Biotechnology for Local Products

4183304 WANUNALNY 3(3-0-6)
Renewable Energy

4183306 wielulafnseuurenendsnunasenindifiogaamnss 3(3-0-6)
Viasdu Solar Drying Technology for Local Industry

4183307 TWihuardidnmseinditesdu 3(3-0-6)

Electric and Basic Eelectronics

2.4) nguiwEnUszaun1salivdwvseaunadne  Lidewunda 7 wiaehn

4183801 NSLASIUAMUNSONRNUSEAUNTARV I TNLAL ERNANY 2(90)
Preparation of Cooperative Education

4184801 nsEnUszaunITallvIN 5(450)
Professional Internship
%39

4184802 annaAne 6(540)

Cooperative Education
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1. wadmdnwialy  Titfeend 30 wdaein
1.1) ngudvdeny 24 wein
1.1.1) ngun1wLaznnsaans 9  wueia
0010102 aMwlveifienisioans 3(3-0-6)

Thai Language for Communication
NANNITLTN 1 ML NDNAUIANUANAS19ATTAE1NS UL S o UluAnITIUN 21 nwens

Y

doa1s N13ile n1swe N1I8ukazNISBeY Tadsnsldnwineiialauenan1sAnwLazAuATING
nsludeUszianmng o

Principles of using Thai language to develop creativity in leamers of the 21 century,
communication skills: listening, speaking, reading, and writing, using of Thai language to present academic
research and studies in various types of media.

0010202 Mensengeianauingsn1sSeu 3(3-0-6)

English for Study Skills Development
WAUINAENENITEIUNIYITINGY TiNwEN1TAIANTENT N1581UBE19TIAEITBIY

Uszihunazdoyadifny Wawvinwen1seruuasnagnsiunsiseumédni Waunuen1seufidday nns
srufiedulamnuddnuazeaziden msaguam MateAneAdwsianUTun nMsaisAndws
N1552UULUUNSI0EY MIIAnNIANYayaanune1y N13e e 1aiisugIMwaLilUsTEaEAN WA
nagnslunsisen n1sanduiin Nsaguay NMsnennNLLELTEUlLmMu 08 AYBIYRIRULEY

Enhancement reading strategies previewing, predicting, skimming, and scanning;
enrichment of essential reading skills and vocabulary acquisition strategies: identifying main ideas and details
in paragraphs, identifying patterns of organization, making inferences, suessing word meanings from context,
word formation; categorizing information; reading critically and effectively; development of study skills for
further studies note taking, annotating texts, summarizing and paraphrasing.

0010203 mmé’anqwé’m%’ué’@aﬂuﬂmswﬁ 21 3(3-0-6)

English for 21°* Century Learners
WAL TIAUENNTaRa1IN WIS uwadeinweils wa 81w Weou Tuaniunisaleng 9 Tu

[V
v v a

FAnuszarTunsimilunienis lildunienis Bnnisldnwedisgndes Agdewaa wanzauiuusun rude
n1sasuuazianssunsidniwiiienisaearsuaziiainuivade ysunsiauiaussausn1saeans
ATHBINGUAUNTHAIUININYLANTUARNITIEN 21

Development of four fundamental English skills: listening, speaking, reading and writing to
increase communicative competence through formal and informal English expressions frequently used in
everyday situations. Emphasis on accuracy, fluency, appropriateness. Integration of 21 century skills with
communicative competence development: self-directed learning skills, collaboration skills, critical thinking
skills, cultural awareness, creativity, Information sharing and decision making skills needed for 21% century leamers

using communicative activities and innovative materials.




1.1.2) ngunananuduuyed 8 waenn
0020110 ANIINVDIUIN 2(1-2-3)

The Truths of Life
AUMINYUAYETTUYIRVDITIN NMINAUINYETIN ANLUINYIAIERT FEuUn wazUusaan

Wvneuesdin mawauiaunndin mauidymdin Fnuedind edufguuardufain wuamnenig
Useenalivinuetin

Meaning and nature of life developing, life skills through science, religion and philosophy,
objectives of life, quality of life development, solving life problems, life skills for peace, guidelines for
applying life skill.
0020111 qunssnuazInusssulne 2(1-2-3)

Aesthetic and Thai Culture

Ms¥udmmmaBmess IR MeaivasIRnuRaUnsTIme sy Y mMNTe muasnsilunA
FAL WIEINER3E Fsau uaztamssaudssnd ngvufiugruwisnsiud nsueadiu msldBunaznis
wndeulm lunsuanseendeaivassdmaimussstafionsiaumanie e1sual dau uarailonn duady
AsTIHTIEETTY warmsludiidnetan msuaanaug nsaseassdfalsuazinusssudignsdilanues
dilagdu fwivumsiAsuntas uazmsiiuTined1aflanuaeludes

Perception of beauty in nature, human’s creation of art, beliefs, faithfulness in nation,
religion and majesty King, Thai culture and society based on perception of sight, sound and movement,
creative expression of Thai culture for the development of the body, emotions, social skills and intellect,
enhancement of ethics and morality, volunteering spirit, knowledge searching, and creativity, art and culture
understanding of oneself and others, adjustment to changes and peaceful living in society.
0020112 anudulng 3R wazArannszsn 2(1-2-3)

Thainess, Way of Life and The King’s Philosophy

UsgiRmansanalng dnvagreitainlng Tausssulny Ussinallne LLazg“ﬂagmwﬁaqﬁlu
anudulvne msnsemindernudulve uwasdriinnundlneg Inenanluderulneg msdrsaunanssudnena
uazansnsaszlevd esdmnivesmaninse T uasmstenthmansnses g TRileinnnues

History of Thailand, characteristic of Thai living, Thai culture, Thai tradition and local
wisdom, Thainess, awareness of being Thai and Thai patriotism realization, volunteering spirit in Thai
society, participating in activities of volunteering spirit and public benefit, knowledge of The King’s
philosophy and practicing along The King's philosophy for self-development.
0020113 nunnekazAdunaliod 2(1-2-3)

Laws and Good Citizenship

ngneiieiuiinUseniu ansuasvihiivemailesine AvBnsdiay Avdmaasugia
avsyeiausssy ansnenisides nsunasesing syueuUszrndulay anntunienisidies Waun1smg

156199 AYNNSHEIUIINNI9NNSLIBY
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Laws related daily life, rights and duties of Thai citizen, social rights, economic rights,
cultural rights and political rights. Thai governance, democracy, political institutions, political

development and political participation.

1.1.3) nguangaans malulad uazuinngsy 3 wiqefn
0030105 2819ANNIINIANENS 2(1-2-3)

Smart Thinking with Sciences
MANNITHALNTLUIUAITAAYDINYYY NTEUIUNITAANIINEIAEnS AdlnA1ansly

PnusednTu msundamiazdedulaludin lnonshndsssuunasasneassa

Scientific principle and human thinking process, scientific thinking process,
mathematical in daily life, problem solving and decision making through systematic and creative
thinking.
0030109 nseenmanieuasivitoguniw 1(0-2-1)

Sports and Exercises for Health

PNUMINE YRsfenang tavUselevivaen1seaninaeniewasin MENMILAYIURDUTDINS
aanﬁwa‘”&mmﬁaqsumw N500N AN DR AUIANTIANTNNNEF AN 9 NMILADNAINIIUNITODNAAY
meuasinliaonndastumeauazse nmseenidsmeuatldaunsalinsesilomseenidsmeenegnis ns
Hnnseanitdimelugniuuinisnsesnindine nsvedeuLas UssuNAaNTInN NN

Definitions, objectives and benefits of exercises and sports; principles and step of exercise
for health; exercises for improving physical performances; physical activity and sport selecting related
gender and age; exercise practices and sport equipment proper usage; exercise practices in fitness center,

physical fitness test and assessment.

1.1.4) NFUENINGINITUALNITIANTT 4 wdenn
0040101 nsnsevtiniuazuiudasenisitdsunasiulangalvsl 2(1-2-3)

Awareness and Adaptation in Disruptive World
N353 Whla wavaseminfensivdsuudasgadagiuludisnu dau taswga n1siiles

dunndou waluladansaume LasuinnNIsy HaNIENUATUEIAN KANTENUAIUNITLIDY NANTENUAIY
LSRN NansENuudsInden n1sldmalulagarsaumakazuinnssy n1susuinewAdyninis
AssInAuUnAlususuulnmignsdvinviusionsildeunlasludnueatagiulaegramungay

Perception, understanding and awareness of the current disruptive in dimensions
of society, economics, politics, environment, information technology and innovation, social effects,
political effects, economics effects, environmental effects, the use of information technology and

innovation. Adaptation for effective problem solving in new normal toward disruptive society.
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0040102 DIANITUNIAINGY 2(1-2-3)

Happy Organization
mwwmmaxﬂizLﬂwuamﬁﬂi ﬂ'ﬁ%’mamm’mé’auawﬁm }JIGNUﬁiiiJ‘UENENﬁﬂTUUﬂ’J’m

VAINVATE AIIUMAUERAEAIUAIAYTDIDIANTIIAIINGY F9TNENTIUIN NTUTEENALTINTINYNTIUIN
WotESuaT9ANaY N13YINUBEEAINEY N15HdUT NN TAS90IANTUMIANEY

Definitions and types of organization, organizational environment, multi- cultural
diversity in organization, definitions and importance of happy workplace, positive psychology applying

for creative happy workplace, and participation in creating a happy organization.

1.2) nguAviden weniseulitesnin 6 wiaefn
galviiSouldiSoudmanssineg muifizouauls Swiulidesndt 6 wiiedn
1) nguvIn1en
0010302 AMeuivenisaedns 3(3-0-6)
Chinese Language for Communication
AN 18 wazUsrloaniwiduegrsinedrinsunisaununludinuszdniu dnonws
A ukaznIseenides nsiinnuensdeaisatwniuluaniunisaisng 9

Basic Chinese language vocabularies, phrases and sentences in daily
conversation; Chinese phonetics (Pinyin) and pronunciation; practicing Chinese communication
in various situations.

0010402 awdiluilensiaans 3(3-0-6)

Japanese Language for Communication
AdN 18 wazUseleaniwigyuegredrgdimdunisaununludinuseintu dndnus

NMeAULaNITORNENY NsHAvInwznTdea N AUl uga uNITalAIg 9

Basic Japanese language vocabularies, phrases and sentences in daily conversation;
Japanese phonetics and pronunciation; practicing Japanese communication in various situations.
0010502 mmumgtﬁamsﬁami 3(3-0-6)

Malayan Language for Communication

AAn 93 wazUseleanwnangegairedmsunisaununluginusedniu dndnusniw
UAguAzNNTRNIFLS ma‘E’Jﬂﬁﬂwﬂ13’?1'am'ﬁﬂwmmgiuamummﬁ&ha i

Basic Malayan language vocabularies, phrases and sentences in daily conversation;

Malayan phonetics and pronunciation; practicing Malayan commmunication in various situations.
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2) nguwmuwIANudunyed
0020114 wakliasdnyl s55UNAUIanUNIsYaINuABSSUTY 2(1-2-3)

Citizenship Education, Good Governance and Corruption

Prevention

'
a Y A

ANUTIEkaTANAIAYTDINALDY UNUIM AnSwind ndnaANe AasTINTUEANIY
daau fawn Yy walliesduanuUiguwdasgalanidiand wuiAangus N15USmIsIAN1gsssund
va Jymuaznislesiunainaessudu nisiauazysaidiundnsssuniviaveaulsiu

Definition and importance of citizenship , roles, principles, virtue, morality in social
dimensions, religion, philosophy, citizenship in the globalization, meaning, characteristics, concepts, theories,
management, good governance creating public consciousness, volunteering, corruption prevention,
measurement and assessment good governance of organization.

0020115 asaumAiansisous 2(1-2-3)

Information for Learning

ANUNLERAEANUEIAYYREITAUNA ANUABINTTIY NTEUIUNITIRINININYENISS
ANTAUNA AUADINITLVANTAUMA N1TAAFONUNTIANTAUNA NITAUAUAITAWNA N15UTTLIUANAN
A1TAUNA NITIATIENUALFUATIZVANTAUNA N1TNDABIAAINIANTAUNA NTUEUTIENTN9BIUAY
UITUIYNTU ﬂ’]iﬁ%auamiaumﬂugﬂLLUUU‘mmm%’mﬁ

Definition and importance of information literacy, processes development of
information literacy skill, needs of using information, selecting of sources of information, information
searching, evaluation of information values, information analysis and synthesis, extracting of
knowledge, writing reference and presentation in academic article.

0020116 unaseusdeaieassa 2(1-2-3)

Creative Learning Spaces

AnumneuazaLdRuemanioud msliunassoudidaisassditenisiousnaen
W30 ALY ANUAIAYRATVDULYNYDILNAUTHUIITIATI9ETIA UTEANTVDINAUTHUSTAT9aT5A
ningnsansaume Madntauinislulraseuiideassa

Definition and importance of learning space, using creative learning space for lifelong
learning, meaning, scope and importance of creative learning spaces, category of creative learning
spaces, collection, services and access of creative learning spaces.

0020117 auSLNaWANTAn 2(1-2-3)

Meditation for Life Development

ATIINETINISYNANTE gaUsEANd 3013 Suneu gaiiuduresnisvhand dnvasves
A1TUSNTIULAZNITYINELS Utzlovivesand dnwazeinisseaiuauns waznisurauislulalu
FAnUszariu aundiunisSeunasnisau dnuvae Junou quanth Usrlondvesanuuasgnu Aaiisd

BNVAFUT ANULANFITEINNENZAUIUFANN bUEIaunEAUIYaawT 3 tanfultaaun
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Definitions, objectives, methods, and the beginning of meditation; the nature of reciting and
meditation, benefits of meditation, appearance of anti-meditation; the way to apply meditation to daily life,
meditation as related to education and operation; the nature, process, property, and benefits of absorption
(Jhana) and insight (Nyana); fundamental knowledge about introspection (Vipassana); differences between
tranquility ( Samatha) and introspection, layout of tranquility and introspection; world community and
introspection.

0020118 Tan dauanden uywduaznisiufsuudag 2(1-2-3)

Earth, Environment, Humans and Changes

Tassadrsuazosdusenavvaslan nisiasuulasvedlan SeRvAsssuvid
NINEINTFTINMIAUAEAIINGRY NMIdnnisAunadeutaznsiaLnegsfiBu nMsUSusve e
fiRsssumAnassiasuulasdanedey nsuszgndldgiansaumaiiensinnsasndeuuas fuiln

Structure and composition of earth, global change, natural disasters, natural
resources and the environment, environmental management and sustainable development, human
adaptation to natural disasters and environmental changes, The application of geo-informatics for
environmental and disaster management.

0020119 WAINNATTILVA 2(1-2-3)

Miraculous Power of Mind

Usingnisaindsnsdn srumadeyauaziSeuiusingmisalndsing q MAnndnuyud
Msfnndadnsng g Whduiivsednddanunseuiunismaineieanssiessuuiivaansauna wn3oele
Ingnmaninatuayunsiandsdnuazersuaiuesangd

Psychological phenomena in science and Buddhism, methods of training psychic
powers in various ways, measuring the Aura energy in the human body, psychic benefits in daily life,
scientific equipment supporting power of mind assessment.

0020120 N1WALYANUTARGIALFURDD 2(1-2-3)
Conflict Resolution through Peaceful Means

wnAnLazNguANaTauds duniw TS nmstestunudnudefisuuss n1siesen

anutauds wagauguusdlusziuyana WYY Lagsinalsema wuameduAIslum sty miananm

UFNIN

Concept and theory of conflict, peace, violent conflict prevention, conflict and violence
analysis in personal, community and international levels, model of peaceful means in solving peace-
threatening problem.

0020121 ans wihil waznsfidaunlumswauniiesdiy 2(1-2-3)

Rights, Duties, and Participatory in Local Development
UST1 WAMAEINUANSLazHUNY nTiliagtagn1sUnATaILUUTdIUTIN @S U9
Waun1sn1sunasesviesiulve sUkuuMIUITMsKarn13InesRNMsUnATesdrasiu Jaymuaveuasse

LUINWA lwazAFnImnlgunsUnAsaanosdulne
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Philosophy, concepts related rights and duties, politics and participatory governance,
rights, duties, and development of local government in Thailand, model of administration and
management of local government organizations, problem, obstruction and solution trends of Thai
local administration.

0020122 s¥uUs19NIsine 2(1-2-3)

Thai Bureaucratic Administration

N13USMITIIVNITAIUNAN duinIALaTEIUTBIRY N1TTINGIUID N1TNTEIEBIUNR

v a v a a

MINNVBINUIBIIUTIYNT 03ANTDATE $5Ta1mAY N1uUsTUsTIamAa 1Wntiivessy selauay

o«

3 a

Fe91890935U1a Sgunadiannselind n1suinisuszvunuudia nnselind n1ssuiladesvesUszuvu

AN55USVUAVINE15VRIUTLV VU

Y Y

Central, regional, and local administration, centralization, decentralization, duties of
bureaucratic units, independent organizations, privatization, government officials, government revenues and
expenditure, e-government, e-service, public hearing, and public information awareness.

0020123 guiuadInaeInangn 2(1-2-3)

Good Life Through Psychology

NSNAILIAMAINTIN WALIAULBIUANEAIN NSUTUAILYFINT ALEULUUENAS N3

o

PIUHUTIN NFATUYBEFUITUS N1FTRNINIZEI N15IAN15ANILINGAVRRIN NITHAUIFILBINIENT

a b aNa
bIYUINNDAVIN

Life quality development, self-development, adjustment for balance and happy
life, life-planning, human-relationship development, leadership, life-crisis management, lifelong
learning for self-development.

3) nauIneIAEns walulag wasudnnssy
0030106 InwRTNBNITWAILIAMAIWT IR 2(1-2-3)

Agriculture for Quality of Life Development
WTInfuMsnens UseloviuasUssnnaansineas nsinensivanngiennie n1s

[

‘U'ﬁzqﬂ(ﬁ ammmimwmﬁadﬂLﬂ%mjéumw MsnERsDIIUERSH mamwmnﬁamﬁuLﬂgauLﬂiwgﬁﬂ
YUY miLLf’ﬁ]zywmaNémmamim‘wm@hauﬁlﬁmiimuazmmﬂigﬂ LLazmiLﬁm%aﬁhmamémmﬂmimwm
Way of life and agriculture, benefits and classification of agriculture, agriculture and
climate, applying of agricultural materials to promote health, agriculture for hobby, agriculture for driving
the community economy, problem solving in agricultural products with innovation and processing,
agriculture product value added.
0030107 walulaguazn1saieassauinnssy 2(1-2-3)
Technology and Creative Innovation
awd mnudilaifsadumalulad msidenuazyszgndldifleimuinmuamdin ms
aSassiuinnssufinzauuuiundnuuaznisiuasunas
Knowledge, understanding related technology, selecting and applying to improve

the quality of life to creating suitable innovations for social context and changes.
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0030108 HUNNA TINA 2(1-2-3)

Good Health Good Life
AUTAUFIUAIUFVAIN AUEIAYUATTANIGVAIN N1TARAAVNINY BIUFAALYINTY

nannstdetandayuseandiy swnulagdu eiuaulusin wasndndungunnlugdindsedriu nslden
Tun1eiiiia inafny) AMuSNEINUAISIENGRN UMSLAZEIgU N1IALAFUNINTR WInnTsuwazmalulagnig
qunm

Basic knowledge of health, importance and dimension of health, health care of life
stages, principles of common household medicine, modern medicine, traditional medicine and
health products used in daily life, drug abuse, sex education, knowledge related tobacco and
cigarette, mental health care, health innovation and technology.

4) NFNEANINYINITUALNITIANTS
0040103 n1susznaumsadelni 2(1-2-3)

Modern Entrepreneurship
wnAnwasngefneaiumsduguszneunts msuaimnlemauaznissuiienigsialugad

fimsaguulas Ysannsnnudniemansiunisinnsiunmsusmsgsia nagnsdmsugusenauns way
M3IAN1ITIRIVIAEN

Concept and theory creating entrepreneurial, searching for opportunities and dealing
with business in a change age integrate knowledge with the science of management and business
administration, strategies for entrepreneurs and small business management.

0040104 N13AANAYIYRAN 2(1-2-3)

Smart Marketing
wwIRRkarngul nswdslunnsaainlulandagdu weiinssudusina Msuusdunaia

nsfimuanguidinang ANSINALNAUINARN N UN N1FAS1IMTIAUAN mi{f@mimmmqﬂimjﬁaaauiaﬁLLaz
ponlad MInaAegsNAYNYL

Concept and theory of marketing competitiveness analysis, applying psychology on
consumer behavior, market segmentation, targeting, product positioning, branding, modern business
management, modern marketing management through online and offline, marketing for commmunity

business.

aa o

0040105 deaulnelugnfdna 2(1-2-3)
Thai Society in Digital Era

WWIAA ANNINELArANdIAgYesdIRLgAfdTia nMsUdsuLUatresdinulneddany

Y

gAAda n13fuiteyatniasiiudedvianaziniediediauesulal anudrlanaginwenisly

Y
LY

wealuladadvaluiBeaineassd n1siseuiuazn1susumilugafdnar1unszuIuN1INIEnL AL

Y]

nszvtnilunnsTsuLazasessIuMldmalulagniava
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Concept, definition information with digital media and social networks, the change
of Thai society to a digital age society, understanding and skills in using creative digital technology,
learning and adaptation in the digital age through social processes, awareness of morals and ethics
in the use of digital technology.

0040106 sanuuumstanizasludondva 2(1-2-3)

Storytelling Design Digital in Media
nstanIes e luULUUNSES09A8AIN IRTIAN 1HEY Unaunun wagk1umaile
A4 o vuuwaaresuludeRdvianvanvane

Storytelling through various forms of content storytelling, telling a story by video, voice,
dialogue and various production techniques for platforms in digital media.
0040107 LﬂumsﬁﬂmLﬁamﬂwfluwmﬁaa 2(1-2-3)

Educational Games for Citizenship

ANdIAaLnuNsAnwILarANtlunaliios UssLanuenunisAne wuInienis
ponuuuLNIMIAnw oA AuaN vz vemaldles nsldde welulad uazuinnssudmuinunisdne
Lﬁaﬂ’wmmmtﬂuwmﬁm ﬂ’ﬁ‘ﬂﬂﬁ@x‘iﬁfﬂﬁfﬂﬂiillLﬂiJﬂ’]iﬁﬂ‘H’]Lﬁ@ﬂ’ﬁiJLﬁﬂWﬂLﬁ@ﬂ1u53U@UU§36ﬁ"I%‘U‘l¢18

Importance educational games and citizenship, types of educational games, guidelines of
educational games design to develop characteristics of citizen; using media technology, and innovation on
educational games to develop citizenship, educational games activities management for citizenship in

democratic regime.

2. RUINIVILQNIE laidaendn 88 “uenn
2.1) NRNITIUNY 24 weia
4011102 Handnaly 3(3-0-6)

General Physics
n&nnIeiAnduaznisUszynd emasounguiitenis namans vedlua
gnuvmamans AauLazadudss Inihuazuindn aduwimanliin aumans uasilandusnll
Physics principle and application. The topics cover mechanics, fluid,
thermodynamics, waves and sound, electricity and magnetism, electromagnetic waves, optics
and modern physics.
4011103 UjiansHandilY 1(0-3-1)
General Physics Laboratory
UﬁﬁamﬁLﬁ'mﬁumﬁﬂLLazm’lmmﬂm?{au narans vadlna gauunamans AA
Il wlwdn irumansuazanduaulml
Experiments related to measurement and errors, mechanics, waves,

electricity, magnetism, optics and modern physics.
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4021124 wnsivialy 3(3-0-6)
General Chemistry
Inssassozneuwayn1319579 Wussedl Usunaasduius uia veauds veavaiuay
EN3AEANY NIA - WA VIENNTHENENT auvna RS uazRaumMansLE asiy GROLIGH
Atomic structure and periodic table, chemical bonds, stoichiometry, gases,
solids, liquids and solutions, acids and bases, principles of separation, basic thermodynamics
and kinetics, chemical equilibrium.
4021125 Ujtiansiatinaly 1(0-3-1)
General Chemistry Laboratory
ViaﬂUQ‘UG\LLa’“ﬂ’J’]ﬁJUaE}ﬂﬂEJI‘LM@QUQ‘UG]H’]? a9LAl Ugumﬂﬁma’mumﬂm N5l
aﬂﬂimLLa Lma\‘mawu%mmdmu NSLA3BNEITAYANY NSl nQvokiawaz U uRng 7
denndosiuiiiomnsusseny
Safety in chemistry laboratory, chemicals, experiment that related to using basic
chemical equipment, preparation of solutions, titrations, gas laws and experiments related to
the contents in General Chemistry
4031109 FAngwialy 3(3-0-6)
General Biology
auUAr09d:d33n n15¥asruvadidin sudevidinermans arsailuddidin
WadlaslULUeATY ugeans nalnvesiiannis anuvainvangvesdsdidin Tassadauasving
Yoswazdn LrMeuazngfnIsy
Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant structure
and function, animal structure and function, ecology and behavior
4031110 Uian5823mendialy 1(0-3-1)
General Biology Laboratory
UoRnsiferfuantivesdsddin n1sinseuvaddin suifouisinemans
ansinilvesdsdidin iwaduaziuunueddy fiugmans nalnvesiiamnns mnauvainvianevesasiiain
Tnssadrauasnthfivesfivuazdnd Duriveuazngingsu
The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and metabolism,
genetics, evolution mechanisms, biodiversity, plant structure and function, animal structure
and function, ecology and behavior
4182402 adiaAansdmSUgaamnssuTesdu 1 3(3-0-6)
Mathematic for Local Industry 1

a

Wu%’lumawmmm wnsnd ety aSlnulld dnsndiunaziesay auU1avdu
ey 1sv1adn MsuUsveya
Basic algebra, matrix, functions, trigonometry, ratio and percentage, basic

probability, seometry, data interpretation
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4182403 AdlAfaRTaMTUgmANTNsINTRIdY 2 3(3-0-6)
Mathematic for Local Industry 2
Fdaduneu : 4182402 adlnmansansugnaImnssy
Viosdu 1
sruvaumadadu nsl unasdaiugiu Adnuazaudeiiles oyius USius uas
nsUsEEna
Systems of linear equations, graphs, basic calculus, limits and continuity,
differentiation, integration and application
4182401 shAluIneAansdmiuanavnssufiasiu 3(3-0-6)
Statistics in Science for Local Industry
aumneuasUseloivosada adanssaun vdnbesduvesnanuinasduiuds
du nnsuanuasaninvzduvesiiulsduiiddny Aramane nswanuasAild andiegenis
USEUNUAT NMSNAFBUANNRFIY nssienuUsUs oy
Meaning and importance of statistics, descriptive statistics, basic probability,
random variables, probability distributions of important random variables, expected value,
sampling distribution, parameter estimation, hypothesis testing, elementary analysis of
variance
4183101 awsanqudmiugnamnssuiesiu 3(3-0-6)
English for Local Industry
Academic English in science and technology contexts, with an emphasis on

reading for analyzing, discussing key issues, and presenting academic opinions

2.2) NFNAYIBIRNIZAY 57 nuienn
2.2.1) UsAu 42 widlenn
4182101 \ARBUVIINIS@AEINNTIY 1 3(2-3-5)

Industrial Organic Chemistry 1

lauslawduresnsveu Wuszialivazlassaieveduana vuilaidu ameslowndl
autAvesluiana msi3endeansuszneudunid andimaaiiuas audinianeanvesasszney
lalasafuou uelsundnlalasmsueu ansuszneuduviddnil milsituriinsa q woanesed Sies
ananlas walandunsd weadlas Alvu NIAAISUBNTAN Lol tolus n1sUseyndldansdunsdlu
PNANNTIN wazUfiRnmsfiaanndasiuition

Hybridization of carbon, chemical bonding, molecular structure, functional
groups, stereochemistry, molecular properties, organic nomenclature, chemical and physical
properties of hydrocarbons, aromatic hydrocarbons, organic compounds with functional
groups, namely alcohols, ethers, epoxides, halides, aldehydes, ketones, carboxylic acids,
amines and amides. Application of organic substances in industry and the laboratory
experiments related to the lecture topics
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4182103 LANIATIZINDAEINNTTY 3(2-3-5)
Industrial Analytical Chemistry
USunaensduiusuasiswmssnatsiall nMsinseidelSinauasidnnunin adlu
wileseinasnisulana adan1slnssivily Wy mﬂ‘wme’hEJizUUﬂ’]im%ﬁmmqaLwU
199 wadianislieseilasdivin nsuszendiadiiasginisgnaivnssy uagufofinnsi
aonadosfuiiion
Stoichiometry and chemical preparation method, quantitative and qualitative
analysis, statistics in analytical chemistry and interpretation, General analytical techniques
such as titration with various endpoint determinations, gravimetric analysis techniques,
application of analytical chemistry in industry and the laboratory experiments related to the
lecture topics.
4182104 wllatlunIgnaualignanssy 3(2-3-5)
Industrial Inorganic Chemistry
ANULVRINSINULT DR OULATA SN BN AMNFNNUSUDILATIATIS WAL9Y
wagWuszial a15Usenavlaeesiiutu ngujrsadailan nquleeiivatdluiana
yquiAunuiiias mavszgndiadefunidlugnamnisy warUitinsiisenndesiuidom
State of atomic energy and term symbol, the relationship of structure energy
and chemical bonds, coordination compound, crystal Field Theory, molecular orbital theory,
lisand field theory, applications of inorganic chemistry in chemical industry and
the laboratory experiments related to the lecture topics
4182105 willenandnaalianamvns sy 3(2-3-5)
Industrial Physical Chemistry
nsrUIUNSABULUAMENY nAMIEMVINaAIERS a13azate Ilawavaunaia
aaunamand msUszandaiidaiEndlugramngsy uasdfiRnsfiaenadosiuiiom
Energy transformation process, laws of thermodynamics, solution, phase and
phase equilibrium, chemical kinetics, physical chemistry applications of chemical industry and
the laboratory experiments related to the lecture topics
4182201 VENQAFINNTTH 3(3-0-6)
Industrial material
Tnssadisegnen Wusrseninsernau lassadrevesvosudeiifundn aauly
Auyslveeuds audRlinavesian ununwa lavsuazlanedaaey Tanusniind wedlues
Tanuay auvfvesiaguazn1susvend Tananainnssy nsdenldkazn1sussyndluaugnaiingsy
RNeGo
Atomic structure and interatomic bonding, structure of crystalline solids,
imperfections in solids, mechanical properties of materials, phase diagrams, metals and alloys,
ceramic materials, polymers, composite materials, properties of materials and application,

industrial materials, selection and application in materials industry.
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=

4182301 NUSAENTYDIRAUNTE 3(3-0-6)
Microbial Genetics
Tassaianazssiinesgdunid ingwhluvesgdunid lassarauazuiii
YosansHugnITN MsdiassiuaznsuaniUdsuansiugnssalugduvidvialusueslenuazyuailon
n1suwanseanueddy lown nisnensiakaznIsuUasia nsmuauwanseanvesdulugauniduiin
Tusueslonuazguaslon szuuiugnisuvesuuadide Thda lulasmanauiuagidos nsiundsms
WUFNITY MUFIAmINTS waznsusvendliugifingsy
Structure and life cycle of microorganisms, general biology of
microorganisms, structure and function of genetic material, replication and exchange of
genetic material in prokaryotic and eukaryotic microorganisms. gene expression such as
transcription and translation, gene expression control in prokaryotic and eukaryotic
microorganisms, bacterial virus micro plasma and fungi genetic system, genetic variation,
genetic engineering and application of genetic engineering
4182302 QAUNIIYAEINNTIYU 3(2-3-5)
Industrial Microbiology
BunIdnflanudidymisgnamnssy ndnnisAedenagnisiiuineians
fugRAun3s nsneiasagdunsd sansnsTlugnamnssuiildqaund msAnvivenaouiily
l59ugRaImnITY
Microorganisms involved in industrial products, principle of selection and
preservation of isolated strains, microbial cultivation, industrial productions by using
microorganisms and field work study in factory
4182501 FUAANQAFINNTTY 3(3-0-6)
Industrial Biochemistry
Uszian lassadre niivesars?alauiana woulesd Fawdesumans
NMSFUATILINTINNVBIAIOWS D15dulBuazTUSFU N13AIUANNTTHANIBDNTBITU TUTIAINTTY
weluladAeadesdiuiluana nsusegndlidauaillugnamnssy wagufiRnisfiaonndesdiv
o
Type structure function of biomolecules, enzymes, bioenergetics, DNA
biosynthesis, RNA and protein regulation of gene expression, genetic engineering technology
related to biomolecules, Industrial applications of biochemistry and the laboratory
experiments related to the lecture topics
4183201 uTumaluladidosdu 3(3-0-6)
Introduction to Nanotechnology
unAndesiuinafuinemansuasneluladssduuly wadanswientan
wlukarlassasraunly wellan1sesiadnseiiaguilunaslassadianly authvesiaguiluiay
lasaasnaunly Msussgnaulumalulag
Basic concept of nanoscale science and technology, preparation technique
of nanomaterials and nanostructure, characterization technique of nanomaterials and
nanostructure, properties of nanomaterials and nanostructures, applications of

nanotechnology
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4183305 WaNULEIRNguasNIsUszenAlY 3(3-0-6)
Solar Energy and Applications
arudifosuisfundinuuasoriing nisuissdnameeniing dnenmuomdsnuuaserfindly
Usewmdlne seuuanusounasnuuasefinduaznsidanu nsulamasnuuasenfnadulnin ns
oonuuuszuUlWihwaduasefindidosuuasnisussndld
Introduction to solar energy, solar radiation, solar energy potential in Thailand, solar thermal
systems and their applications, conversion of solar energy to electricity, Design of basic solar
cell system and applications
4183202 wmaluladfanmwnsgaavnssutiasdy 3(3-0-6)
Local Industrial Biotechnology
oudsdinmandunaviomatinim ufadinmvielulowfanndana Je
Fanmanansdunsd mafidaveziindefeadunid waluladdinmlugnavinssuemns viesdu
nmsdnnsuagmsidaveadsgnamnssuanissugaamnsniuieadu waluladnsiwoude
WHlHAkAnfusiyadfia waluladinmiisuasmamnzidsadedefivvesiivfinyluiesdy
waluladioulesduaznisinluldusslenieulsflugnamnssuviesdu maluladnisuinuagnis
wanSausiviinlugnanvnssuviesiu
Biofuels from biomass, biogas or biogas from biomass, bio-based fertilizers,
removal of rotten waste by microorganisms, biotechnology in the local food industry,
management and treatment of local industrial waste, waste-to-use technology to create
value-added products, plant biotechnology and local plant tissue culture, enzyme
technology and enzyme applications in local industry, fermentation technology and local
industrial fermentation products
4183203 ANUABANYLALTZUUNITIANITUINTFIURAEINNTTH 3(3-0-6)
Safety and Standard Industrial Management System
Aulaendy nN19nnT1TA1uAINUaeadslun1919IU N1TATIAED VAN
Uaonste msvszidiumnundes wazuunufialunsdostugtiug smsgiussuunisdanislsany
AAIVNITTUUTLLANAY 9 TTUUANAINEING ISO GMP HACCP Wagn159nvinseuunainIn
WoIU URNIIAILUINITFIU
Safety, safety management in workplaces, safety inspection, risk assessment
and guidelines to prevent accidents, Standard of industrial management systems,
international quality standards I1SO, GMP, HACCP and laboratory quality management system.
4183301 TAssuRmUINEAS o sa 3(2-3-5)
Project in Local Product Development
MsFuATISEAneImansiunsRmwINERSasiviedu tiduenauwag
WYUTIBIY
Scientific research focuses on local product development. Presenting results
and writing reports.
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4184101 FununInenaansdmiugnamnssutiasiu 1(0-3-1)
Seminar in Science for Local Industrial
ABNTAUAIILDNANTNIINYIAERILAZLIFETM 9 21MTE@IUTAITIBINT
thuamsiua’ diaue sAvsouaniUasudadutaziu lanonsiangsilazdansgiudaasy
Uszidiu nmslddensinaue siustannsmeusan
How to research scientific papers and new research from journals or
textbooks, presentation, discussion and mutual exchanges by analysis and synthesis and
summary issue, media presentation including answering the questions.
4184102 TassmsAdeinermanidmivgnamnssuiiosdu 2(1-5-3)
Research Project in Science for Local Industry
N1999U5 AUAT ALIUNITITY NSTBUTIBNU LAZULEAUINAIUINE
Working on a research project, writing of research report and presentation
of research finding.

2.2.2) daniseu Lidasnin 15  wiaena

4182102 \ANBUNTINI@AEINNTIU 2 3(2-3-5)
Industrial Organic Chemistry 2

Anwlassade audh vlaveslfisen  niswseudisen nalnmsiAnujiseives
asUsEnouUd s UfATensRy UfRTensunui UFATen1sinda ugisemeslendn uas Uit
yadlanedun3d n1sduATIERansdunsdedniny MIduATIeRansBuNIENI@RanTIY

Studies of structure properties, type of reaction, preparation of reaction reaction
mechanism of organic compounds, addition reaction, substitution reaction, elimination reaction,
pericyclic reaction, organometallic compound reaction simple methodology for organic synthesis
Industrial organic synthesis.
4182107 L'%'aaﬁ'ﬂqu:mqqmammsumﬁ 3(3-0-6)

Selected Topics in Industrial Chemistry

IS Y)
v A

defiunavls viedudeduiiiferdemnsfugnamnssuadl Msillvegly
ARENLAVBIAII1IU

Interesting topics or novel topics in chemical industry or related subjects,
dependent on the department permission.
4182108 nsAaluaiiananssy 3(3-0-6)

Calculations in Industrial Chemistry

‘ﬁugmmaﬁﬂmmmﬂLﬂﬁ%aﬂiiu nsulawiie uita lowazveunad mutuuas
Audud autivaneninuarnaaiivesesuduazveanal Usinaasduiusvesansuay n130a
wraasiiisadeaazliiisatesfuuiasenadl nsuddyniaunauiaans 1wy n1saie
msteuisuseu wagnsloutn manandsnuiliieadesarliifeadosiuuiizen

Basic engineering calculation, unit conversion, gas, vapor and liquid, humidity
and saturation, solubility, physical and chemical properties of liquid and solid, relation in

stoichiometry and mixture, material balance involving with/without chemical reaction, solving
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material balance problem equation purge, recycle and bypass, energy balance involving
with/without chemical reaction.
4182109 awnnsalnUuaznisiigationdnualvasansusznaudunse 3(3-0-6)

Spectroscopy and Identification of Organic Compounds

ndnnisvesalesileniauninalnluaznisuszyndld nismilassaiieves
asUsznaudunsdlneddaunlnsalnl Bunsusa dansihilowan a0a Taedesunniumnislanuud
uazunagUnlnalnd

Principles of spectrometer and application, structure determination
of organic compounds using spectroscopic methods, Infrared, ultraviolet visible, nuclear
magnetic resonance and mass spectroscopy.
4182110 QAEINNTIUAITHANNUINTTTUYA 3(2-3-5)

Natural Product Industry

i’mqﬁummﬁ%ﬁgumi maaﬁmmzmnwﬂmiwamﬁﬁuﬁﬁﬁiiumamﬂagumi
qmémﬂLﬂ5%3‘1/1mmmmw%mﬁmsﬁﬁiimma mzmumim%mNamﬁm‘ﬂmﬂaagulwaqummwmiu
miﬁmu’mﬁmﬁmsflﬁ]ﬁﬂaaguvLW'iLLazmimaa‘UQ‘wémﬂmﬁ'ﬁwmlﬁadﬁu

Plant raw materials, extraction and separation of natural products from herbal
medicinal plant, pharmacolosical effects of natural products, manufacturing process to prepare
herbal products, development of products and preliminary pharmacological activity test.
4182111 nstsaufnsenluagnainnssy 3(3-0-6)

Industrial Catalysis

AageiTen nmsiselJisen nmsgadunarlelemenvesnisgadu TEPERPIER
Uﬁﬁ%mLLazﬂizmumiLiqUﬁﬁ%muuﬁuﬁa nalnn1snUfAsen A11uI89lveIRsaUfAsen N3
doniAnndnsueivesiiisesufizen madeuanmuaznisiinduinldlnivesiaisesuifien ng
Uszgnaldisaufiseisnuslugnamngsy

Catalyst, fundamental of catalysis, adsorption and adsorption isotherm,
catalyst surface and surface catalysis, catalytic mechanism, activity and selectivity of catalyst,
catalyst deactivation and regeneration, application of heterogeneous catalyst in industry.
4182106 nMsAaszimaaiidaeiniasladmiugnamnssuadl 3(2-3-5)

Instrumental Analysis in Chemistry for Chemical Industry

wdnnsuazimadansiinseideirdedeliasgimand Téun n1simsnzsidae
gansllewan - 3d0a awnlvalnl dunsusatazsuiuauninalnd exssulinueugendunay
ozmonindfiatuaiuninalnd melnszisoiniealomalasnlnns @l msleszsidomaiangos
LTALYUA N1TILATIZUMBTIFLDND N1TIATIZIATIAMNTDULAZNIE NITILATIZRAIBWATIANAIENT
wiletheau wazUfiRnsfisenndosiuidonm

Principles and analysis techniques of analytical instruments in chemical
laboratory such as UV-Visible spectroscopy, IR and Raman spectroscopy, atomic absorption and
atomic emission spectroscopy, fluorescence spectroscopy, X- ray spectroscopy, thermal
analysis, mass spectrometry and Inductively coupled plasma (ICP) spectroscopy, and the
laboratory experiments related to the lecture topics.
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4183204 Iermansuaznaluladanuzvauds 3(3-0-6)
Solid State Science and Technology
wdafiuguvedlasiaswdn Tasamdn madsnvuvesndulasadn Taseads
LaUNEaY Tuay @157 a1sfaiBeenn weilin Tane audinisuiindnvesveuds
Usngmsaimesludidnyisn Mandvesitui

Basic ideas of crystal structures, lattices, diffraction of waves by crystals, band
structure, phonon, semiconductors, superconductors, ceramics, metals, magnetic properties of
solids, thermoelectric effects, surface physics.

4183205 walulaggyanae 3(2-3-5)
Vacuum Technology
mqwgaamamﬂa ﬁiimmuaywqmmsmaaLma nslnaveuie Uimgmsmmu
NYAINLAZLANVDILAATIAIUAUR ﬂmammmm LNAFYYINTIA NITATNAYYINIA NITATIINTRET
uazn1Tan mﬁaaﬂqusswqaumunmmuawu nsuseyndldluguavinssy LLasﬂgummi‘maamam
fuiifemn

Kinetic theory of gas, nature and behavior of gas, flow of gas, physical and
chemical phenomena of gas at low pressure, vacuum pump, vacuum gauge, production of
vacuum, leak detection and seal, basic vacuum system design, industrial application and the

laboratory experiments related to the lecture topics.

4183206 n1staaaulugyInIAlay 3(2-3-5)
Introduction to Vacuum Deposition
a A v & aa A & 1 a
LUIARALNYINUTULATDULAEITLAADU mimaauiuqiyzyﬂmﬁmswmuﬂ PVD wag
CVD MIMENTLRNITYRItuAGou N15UssenANIena nssukasuiRnsnaenaaasiuiiion
Concepts of coating layer and coating method, vacuum deposition by PVD and
CVD techniques, coating layer characterization techniques, industrial application and the

laboratory experiments related to the lecture topics.

4183207 n1siadauiauuslugayInIAdl3sn1msiEnd 3(3-0-6)
Thin Film Coating in Vacuum by Physics Vapor
Deposition
wAnAgIfuNsIadouTla Ul g INe STUUAYQINIA MITEMEE1TY

L Ag)

%

ANSBU N1TIUNLAITAILANDENATOU NITTLVUMIBLANAT N1TsTreialuana A5ingn
a1in alamess

Thin film deposition in vacuum by PVD concepts, vacuum system, thermal
evaporation, electron beam evaporation, laser ablation, molecular beam epitaxy, catholic arc,

sputtering.
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4183208 AnwzIRNIZYBINANUIN 3(3-0-6)
Thin Film Characterization
wuaRaieafun1smdneusiantzvesilduuis n1sideavusediend

NA939ansIABLANATOULUUEDINTIA NABIPaNTIABIANATOURUUEDINIY NADIganIIALBLANATaUY

LUUTLLAAIERINT N NA9IYaNTIALLIIDENDY LwﬂﬁﬂﬂﬂswﬂﬁﬂwmsLamzﬁuaﬂémmuwuguﬂ
Concepts of thin film characterization technique, X-ray diffraction, scanning

electron microscopy, transmission electron microscopy, scanning tunneling microscopy, atomic

force microscopy, and other thin film characterization techniques.

4182502 wugAansluanawazmalulagyaninyasdan 3(3-0-6)
Yeast Molecular Genetics and Biotechnology

uninAgaduitugaiansvosdud Slunvesdad nisdwwundadlagiznig
oyiusmans Wugranivesdaduuuduiu nsmuauuasmsaduiaising Ypdnsnisuiaead oy

Wugmansvedad nsuszendemiugeanslumaluladdinnvesdas
Introduction to genetics of yeast, yeast genomes, identification by molecular

genetics method, classical yeast genetics, mating type control and switching, cell division, yeast

molecular genetics, application of molecular genetics in yeast biotechnology.

4182503 wallanugAEnIYaUNSIa S UanaIMNTIY 3(2-3-5)
Microbial Genetics Techniques for Industry

windiaiugeansgaursgd miugnamnssy iun msadafiduweuazesioueydunsd
Mo vgRamnII Maaaeusaduvid meaiilaaumunumauIniiensIamauyEdming
msnsRauvEadnganegenamngsy MIlidiasaunadmiugdunsy

Industrial microbial genetics techniques include extraction of microbial DNA and

RNA from industrial samples, development of microbial strains, formation of positive control clones

to detect target microorganisms, detection of target microorganisms from industrial samples, use of

bioinformatics for microorganisms.

4182504 2YIIMYIFNFUNTIMNT 3(2-3-5)
Microbiology for Food
9IMSAURAUVTE NTOUBNBIMITUALNISEEVIDIMNT NTTUTBIUNITHENDIMNT

onsuaztoulailiAinangaund amnuduiussenineemstiunisifnlsaaunAviasimis wagnsg

AIUAL
Food and microorganisms, food preservation and food waste, food

production processes, food and enzymes produced by microorganisms, relationship between

food and disease occurrence, food sanitation and control.

4182505 lulasmetadmiunisuszandldlugnainnssy 3(3-0-6)
Microtechniques for Industrial Applications

wdnMsvenAlAnTAss o orng 9 AmMSUNADIaNTIAULUUTITUALALNADY
qanssAldianaseu nsufiRwmaiacing o luiesujifnislulasmede

Principles of various tissue preparation techniques for conventional microscopes and

electron microscopy, Performing various techniques in micro technique laboratories.
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4182506 wAlulagneqaunsd 3(3-2-5)
Microbial Technology
wallaBnsqaunisiuszgndlduselovdmadugnavngsy Manwns dswandes
wialuladennns wazmemsuwwng sAdeisidngawlunsihuiauiiefumeluladniagdunid
muATeUszynduagingnsiviuaieluiogtu nsidaleedas qaunididulselevimadny
gnavnTsy NsHAneulYiaINgAUNTY
Microbial technology applied for industrial, agricultural, environmental, food
technology and medical, research that has the potential to be developed for microbial
technology, applied research and current cutting-edge science, biological therapy, microbes that
are useful in industry, production of enzymes from microorganisms.
4183302 wialulagdanwanusiewaznsldusslevi 3(3-0-6)
Algae Biotechnology and Applications
naUszgndldaminelunsUssdusaz vl anunimi Uselewdvosaminouas
WAnSuT ManAndenmAstinmannameis mawdatedinmainamie nsldameiduemsdes
ﬂ’]ﬂsé’fmm"lﬂiuqma’mmﬁmLﬂ%dﬁ’lmq DAANMNTINY AL YAAINNTTY
Application of algae to assess and improve water quality, application of algae
to improve water quality, benefits of seaweed and products, biofuel production from algae,
bio-fertilizer production from algae, the use of algae as animal feed, the use of algae in the
cosmetic industry, pharmaceutical and other industries
4183303 wmalulagTanmiiendadneiioshy 3(3-0-6)
Biotechnology for Local Products
nsimalulagnmsvdnunldlunszuiunisausuemisuasiuszuems wanse
ownsniin winfusiedosiiuueanesed nandusiayulnsfifigninieen nansueidinwanuanaos
Ielugnavinssumzensinums nandusindulinsredswnden nanfurigityaviesdiudanamnssu
YuIAgeN NMIHARYALNISTIosiU nsnAnleniinTan muiegdunidus nmsudnansafndanmile
Hosturndndngiamaunuansiadl nsudnininTinmainualilufiesiumuggnia
Using fermentation technology in food preservation and food processing,
fermented food products, alcohol products, medicinal products, biological products from
industrial or agricultural by-products, environmentally friendly products, local wisdom products
to small industries, local microbial production, production of bio-compost or dry
microorganisms, production of biological extracts to prevent pesticides to replace chemicals,
the production of bio-fermented juices from local seasonal fruits.
4183304 WALUNAUNY 3(3-0-6)
Renewable Energy
silnraandeey ndsuanlomdmeada ndwudedss ndunaering
w¥11ud nEvuay ndveuarnfeuldian ndveueinaiy wdruarniifudia
WERNUHINIA
Types of energy, fossil fuels, nuclear energy, solar energy, hydro energy, wind

energy, geothermal energy, wave energy, tidal energy, biomass energy.
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4183306 welilaBnsauwisdlendsnuusseniindilagnavnssuiasiy 3(3-0-6)
Solar Drying Technology for Local Industry
nseuIRndsnuLaseing mstemauoudesiu fugudunisouus
\A30spuLTINAuTsdeniing nsnaasdlunusuuisiiendsnudsdeonding msuseidunanimn
NAnATUE Mliessiidaasesaans nsdldnviiertuiedeseuuiimdsnuisdenfing Ansld
NUTIN ALY
Solar drying, introduction to heat transfer, basic of drying, solar dryer,
experiment in drying with solar energy, quality assessment of dry products, economic analysis,
case studies of solar dryers in commercial.
4183307 IWHuazdidnuseiindilosdu 3(3-0-6)
Electric and Basic Electronics
nouiliiuagdidnnsedndiesdu aruduniu #ih aui undsdudnld
nsldindesietaluiliuasBidnnselndifesdu ddiuniu Ffvuseq dundea lalen
nsudanes Yagguniallwiwazdidnnsednd nsviaudessuvesiadeddlniiouiaidn
nsUAn3 NsUsEneuNaTlannseiinded1aing
Basic theories of electric and electronics, resistors, conductors, insulators,
electrical sources, basic usage of electrical and electronics measuring equipment, resistors,
capacitors, inductors, diodes, transistors, electric and electronics devices, basic mechanism of

small electrical appliances, soldering, simple electronics circuits connections.

2.3) AyrnUszaunIsalIvTnrsoaunafne liewndn 7 wuoeda
4183801 nsnseurnUszaunsallvIdnnazaniafne 2(90)
Preparation for Professional Internship and
Cooperative study
msdalidAanssuifieniouaunionvediSou AouseninUszaunsalivdm
nIoaniafnur naswmurldieaiud Wnvelunisldgunsaifiugiuuaziniosie
luees JUAnIs wms1g1ueslfuiinig 1weaf wasuywdduiug ausulinveu a1uisausuiily
amumsaﬁﬁa'gmwuﬁwﬂ
Activities to prepare students before professional internship or cooperative
education. developing knowledge and skill in the use of basic equipment and laboratory
instruments, laboratory safety standards. attitudes and interpersonal skills, the responsibility to

adapt in a situation.
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4184801 nsHnUszaun1slIvIIN 5(450)

Professional Internship

109AUNDU : 4183801 NISLATENAIUNITONRN

Uszaun1salivdimuazannadne wastindnwiilnaauds

Julusufinaruazanudvifivun

AnUfuRnuesdluanulsznounsnanty SFIAMNY WsEUIR MRy
Fifetostuanivvenindnwesalusyuy Wusseznalddosnin 450 Flue ilindAnw 65y
Uszaunsalasennnmsvinanuneudusansane

Preparation for professional internship and cooperative education, and
students have characteristic as required by each faculty and study program. Real internship at
private company, state enterprise or government organizations relating to the study program at

least 450 hours resulting in the real experience before graduation.

4184802 dunafnen 6(540)
Cooperative Education
FUsRUneY : 4183801 N1sw3uANNTaNEnUsEaUNT5al
ATnnazania Anwr uagin@nuidauandBiduluaud
ATLAZENVNIVIAINUA
Uﬁﬁ’amuluamuﬂszﬂaumsLa:ﬁauvm‘iaLﬁuwﬁfﬂmu’[,uamuﬂazﬂaums’[wﬁ’%mmﬁmq
fuanudguaznzauiuauianuausadussegnailitesndn 16 &av UjuRnuaussdeu
MIUIvsnuyARaTesEnuUsznoumslusEninsu iRy Snhisuinveuntuounasiuinveunud
TS unteUnIEAINADIUUTENOUNITOEIUANAILEINNTE ﬁéﬁmﬁﬁawﬁmmﬁmuammiﬂﬁﬁﬁ\‘nu
mM3famuLarnsUszlunauesaduszuy saenszaznanUfUiRnuresindnen vlmaanisiawn
pustaziiuszaunsalnnnmsufiRnulusanulszneunisneudisanisang
Work on the establishment of the virtual employees of the establishment. In
positions that correspond to the subject and the knowledge ability with a minimum of 16 weeks.
Behave according to administrative regulations of the establishment during operation. To have a
certain responsibility job and the responsibility at assigned by establishment fully capabilities. To
have supervisors or operation control staff. Systematic monitoring and evaluation of student’s
performance throughout the operation period. Contributes to the development of themselves and

to gain experience of working in an establishment prior to their graduation.

3. MUINTVUFNLES Laifaand 6 wilehn
Foninaeiniieaeluiminerdosutgnszuns Taelisdeutuneiviine ou
w1ud uardedliifuneiviitmualiZoulaglitunneinsulunusinsdwSmdngasvesanyivil
Ferhdnwannsadenieuldnumiuntauazauaula




