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1.1) nquivdeAy 24 whein
1.1.1) nguATIAEATHDANS 9 whene
1.1.2) nesiannananduan e 8 wefn
1.1.3) ngsfivienenans malulad uaeuinnss 3 mhenn
1.1.4) NguaEyINgINSUarnIsIANIg 4 whene
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3.1.3 187991

1. nwandwdnwiialy litleandn 30  wuoedn
1.1) ngudwdeAy 24 wmijena

1.1.1) ngun1wILAzNNTAaENS 9  wilenn

0010102 mwilnewfionisieans 3(3-0-6)

Thai Language for Communication

0010202  nwdanguiilevauinueniiFen 3(3-0-6)
English for Study Skills Development

0010203  mwidsnquamiudieuluanissui 21 3(3-0-6)
English for 21°' Century Learners
1.1.2) nguwawanudunyed 8  wuawdn

0020110  AIUATIVDITIN 2(1-2-3)
The Truths of Life

0020111  guvissnnuazIuussulng 2(1-2-3)
Aesthetic and Thai Culture

0020112 enudulve 09R Lagaansneys1v 2(1-2-3)
Thainess, Way of Life and The King’s Philosophy

0020113 nguuneuazaudunallioss 2(1-2-3)
Laws and Good Citizenship
1.1.3) nguineaans walulad wazudinnssy 3 vdlena

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

0030109 miaaﬂﬁwé’amaLLazﬁmLﬁaqﬁumw 1(0-2-1)

Exercises and Sports for Health

1.1.4) NEUEMINYINITUALNITIANTS 4 wilenn
0040101  msmseminiuarusuimsenisiuasundadiulangalvy 2(1-2-3)

Awareness and Adaptation in Disruptive World
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DIANTUMIAINEY
Happy Organization

1.2) nguivuden 6
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2(1-2-3)

ienn

WlvigSeuliseuimansang q auigiseuaula Swulidesndt 6 wiefs

1) AguAEILAZNITHRHET

0010302  awIuiionisieans 3(3-0-6)
Chinese Language for Communication

0010402 mmzﬁﬁmﬁamﬁams 3(3-0-6)
Japanese Language for Communication

0010502 mwmmwﬁams%ms 3(3-0-6)
Malay Language for Communication
2) ngunmANulunyed

0020114  waillesfinen sssunfviadunistesiunessudu 2(1-2-3)
Citizenship Education, Good Governance and Corruption
Prevention

0020115 msaummﬁamiﬁaui 2(1-2-3)
Information for Learning

0020116  WVANSHUIITETATIA 2(1-2-3)
Creative Learning Spaces

0020117  auBiilewmudin 2(1-2-3)
Meditation for Life Development

0020118 Tan Aswinden uywduazmsiUAsuulas 2(1-2-3)
Earth, Environment, Humans and Changes

0020119  WAIWAFRTIOLITA 2(1-2-3)
Miraculous Power of Mind

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

0020121 @3 nihil uwaznisidiusulunsiamntiosiu
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Rights, Duties, and Participatory in Local Development 2(1-2-3)
0020122  SEUUTIATINY 2(1-2-3)
Thai Bureaucratic Administration
0020123  @uiudIneAdednInen 2(1-2-3)
Happy Life through Psychology
3) nguIngAans wmalulad uasudnnssy
0030106  LnuAsLileMSAUIAMNINT I 2(1-2-3)
Agriculture for Quality of Life Development
0030107  wAluladuazn1saseassAuinnss 2(1-2-3)
Technology and Creative Innovation
0030108  @UNIWA AN 2(1-2-3)
Good Health Good Life
4) NFUANINYINTITUALAITIANTS
0040103  n1sUsznaumsadielnl 2(1-2-3)
Modern Entrepreneurship
0040104  NMIARNABIYRAN 2(1-2-3)
Smart Marketing
0040105  dwrulnelugafivia 2(1-2-3)
Thai Society in Digital Age
0040106  eenLUUMSESatludeRdva 2(1-2-3)
Storytelling Design Digital in Media
0040107  nun1sdnwuiiearmdunaiiies 2(1-2-3)
Educational Games for Citizenship
2 AUINIVUANZ litfeanin 88  wuqwin
2.1) nguIYUNY 24 wUwnn
4011102 Wandvhly 3(3-0-6)
General Physics
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1011103 UFtRAmsHENdMlU 1(0-3-1)
General Physics Laboratory

4021124 \afivily 3(3-0-6)
General Chemistry

4021125  UjtRmaeiinly 1(0-3-1)
General Chemistry Laboratory

4031109 gy 3(3-0-6)
General Biology

4031110 UfRnsIInegvhly 1(0-3-1)
General Biology Laboratory

4182401 afAluinermansdniugramnssviesdu 3(3-0-6)
Statistics in Science for Local Industry

4182402 ﬂa'jmﬂwam%ww%’uqmawwﬂsﬁmﬁaﬂ5‘1,4 1 3(3-0-6)
Mathematic for Local Industry 1

4182403 ﬂa'jmﬂwam%ww%’uqmawwﬂsﬁmﬁaﬂ5‘1,4 2 3(3-0-6)
Mathematic for Local Industry 2

4183101 Awangudmiugnanmns LTy 3(3-0-6)
English for Local Industry
2.2) NFNIBNANITATU 57  vidaena

2.2.1) U3 42  wilgha

4182101 \AIBUNTEN1NEAEMNTIY 1 3(2-3-5)
Industrial Organic Chemistry 1

4182103 \ATIATIEANEAAMNTTY 3(2-3-5)
Industrial Analytical Chemistry

4182104 \wilafuvsgnagnanssy 3(2-3-5)
Industrial Inorganic Chemistry

4182105 willgsildndniegpannssy 3(2-3-5)
Industrial Physical Chemistry

4182201 TR RN NNTIY 3(3-0-6)
Industrial material

4183201 uilumaluladifosu 3(3-0-6)
Introduction to Nanotechnology

ANEINIPNENTLaBIALLLAE UM INEIRETIUAYNTEUAT 14
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4182301  WugFaniveRaunId 3(3-0-6)
Microbial Genetics

4182302  qAuvIdgnamnIsy 3(2-3-5)
Industrial Microbiology

4182501 Fuainnsgnannsy 3(2-3-5)
Industrial Biochemistry

4183202 wieluladTammsgramnssuviesiu 3(3-0-6)
Local Industrial Biotechnology

4183203 ANUUADANELAL SEUUNITIANITUINTTIURAFINNTTH 3(3-0-6)
Safety and Standard Industrial Management System

4183301 TAssuiaunEnSaeiviesiu 3(2-3-5)
Project in Local Product Development

4183305  wawukaseIinduaznsUsvenaly 3(3-0-6)
Solar Energy and Applications

4184101 dununimermansdmniugmamnssuviesiu 1(0-3-1)
Seminar in Science for Local Industry

4184102 lasssmAdeinermansdmiugnanmnssuvioanu 2(1-5-3)
Research Project in Science for Local Industry
2.2.2) \@enizey Liteandn 15 wiaenn

4182102 \ATBUVTEN1NEANTTY 2 3(2-3-5)
Industrial Organic Chemistry 2

4182106 mnzimaeimnerdosdedmiugnavnssuiadl 3(2-3-5)
Instrumental Analysis in Chemistry for Chemical Industry

4182107 L'%@qﬁ’mLawwmqqmmmiumﬁ 3(3-0-6)
Selected Topics in Chemical Industry

4182108 nsiwluaiignamnssy 3(3-0-6)
Calculations in Industrial Chemistry

4182109  awnlnsalnUuaznisigailiendnualvesansusenouduvid 3(3-0-6)
Spectroscopy and Identification of Organic Compounds

4182110  @MAMNITUAITHARNAUYISTINIA 3(2-3-5)
Natural Product Industry

4182111 nsiseufisenlugnaivnssy 3(3-0-6)
Industrial Catalysis

ANEINIPNENTLaBIALLLAE UM INEIRETIUAYNTEUAT 15
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4183204 Ineransuavivaluladaniuzvesds 3(3-0-6)
Solid State Science and Technology

4183205 wialulagaeyey e 3(2-3-5)
Vacuum Technology

4183206 ﬂﬁiLﬂﬁ@UM@ﬁgﬁﬂﬁﬂLﬁaaé’fu 3(2-3-5)
Introduction to Vacuum Deposition

4183207 nswndeUTaLUlua N AREIS N INEHENS 3(3-0-6)
Thin Film Coating in Vacuum by Physics Vapor

4183208 ANBULIANIZVDITALUN 3(3-0-6)
Thin Film Characterization

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

4182503 wintlaugeansyauvsddmsuanamnIsy 3(2-3-5)
Microbial Genetics Techniques for Industry

4182504 P@_IIMENTUNTMNS 3(2-3-5)
Microbiology for Food

4182505  lulasweliadmsunisussendldlugaamvngsy 3(2-3-5)
Microtechniques for Industrial Applications

4182506 wialulagnaauvsddmsuanavngsy 3(3-0-6)
Microbial Technology for Industry

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

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

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

4183304 WA UNALNY 3(3-0-6)
Renewable Energy

4183306 winluladmseuuishendsunaefindiiiegnamnssy 3(3-0-6)
Viaadu Solar Drying Technology for Local Industry

4183307 IWihuazdidnnseindiosiu 3(3-0-6)
Electric and Basic Electronics
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2.4) nguvmnUszaunsalivTnseaunafne  lideendn 7 miefin

4183801 NSIAIENAUNSBNRNUTEAUN TNV TNLAZEUN AN 2(90)
Preparation of Cooperative Education

4184801 NsRNUTEAUNITAN TN 5(450)
Professional Internship
D)

4184802 annafnw 6(540)

Cooperative Education

3. UUINIVNAINES Laitfaundn 6  wiwin
Fonanednfilinaeuluuminerdesdgnszuns Tagliddeutuneind
weiSeuuda uazdedliliuneinidmueliGeulaslitumheinsslunasinisdisandngns
vosanuinil FaindnwansadenGeuldmuaundauasanuala
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3.1.4) WHUNISANY

AMANSANEIN 1

Qe
D

2
=
=D.
-

UAa.2

WUINIYN WU Fodvnelng un-U-#)
wuInIvANYIILY 0010203 | mwidsnquamsugiSeuluamssed 21 3(3-0-6)
0020112 | Aradulne 30uA uazmansnses 2(1-2-3)
0020111 quw%smwuaﬁwuﬁﬁﬁﬂwa 2(1-2-3)
0020110 | AIN939989T3N 2(1-2-3)
NUINIV AN
nguATILNY 4011102 | Fandvly 3(3-0-6)
4011103 | UYfuRn1sHandvinly 1(0-3-1)
4021124 | wiivialy 3(3-0-6)
4021125 | UftRnseiiily 1(0-3-1)
4182402 | adiamansdniugnavinssuviosiu 1 3(3-0-6)
593 20 wienn
aansAnEd 2
WUINIYN WU Fodvnelng un-U-#)
wnvAnwnaly 0010102 | nwlvesiienisdeans 3(3-0-6)
0010202 | mwdanquiiieRmunsinuenisiFeou 3(3-0-6)
0020113 | nguanswazaufunaiiios? 2(1-2-3)
NUINIV AN
nauIv LN 4182101 | LATBWNIINNEAAINNTIY 1 3(3-0-6)
4031109 | F¥3nevily 3(3-0-6)
4031110 | U{TANsTIneialy 1(0-3-1)
4182403 | adiamansdniugaavinssuviosiu 2 3(3-0-6)
374 18 wienn
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AMANSANEIN 1

Qe
D

[
=
b
N

UAa.2

el ki WY Fodvanulne w(n-U-)
vuandnAnenaly 0030105 | aa1nARMINeAans 2(1-2-3)
0030109 | m3senmdaneuaziiilegunin 1(0-2-1)
00000 | AP NAON 2(x-x-x)
00000 | AP NAON 2(x-x-x)

NUIAIYURNZ
nauITINY 4182401 | adfluinemansdmivgnamnssaiosiu 3(3-0-6)
4183101 | pwidsnqudiviugnanunssuviosiu 3(3-0-6)

NUIAIYURNZ
AGHT 4182103 | LATAATIEINEAAINNTTH 3(2-3-5)
4183202 | wialulad¥inmvnagnanvnssusiesiu 3(3-0-6)

37 19 nein
AAMSANET 2
el ki WY Fadvanulne w(n-U-)
vuandnAnenaly 0040101 | msnseuiinfuazUiussenisiasuutadlulan 2(1-2-3)
gl

0040102 | BIANTUIIAIILAY 2(1-2-3)
00000 | AP AON 2(x-x-x)

NUIAIYURNZ
JaAu 4183305 | wasukaeTinduazn1TUsEENALY 3(3-0-6)
4182201 | T@n@maEvngIy 3(3-0-6)
4182301 | WugAan3v0eaUNIe 3(3-0-6)
4182501 | FuANNNRAAINNTIY 3(2-3-5)

59 18 nein
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U7 3
mansAnendl 1
AUINIV SHEIU Fadvnwing Uu(n-u-A)
NUINIVIUANY
Jady 4182104 | aflofiun3dnngnaInngsy 3(2-3-5)
4182302 | 9AuvSggnavnIsy 3(2-3-5)
4183301 | lassnuimunansasiviosiu 3(2-3-5)
NUINIVIUANY
\doniseu o000 | eniSeu (1) 3(x-x-x)
XXX | baeniseu (2) 3(x-x-X)
NUINIVUFDNLES Xo00X | A LaeniEs (1) 3(x-X-X)
593 18 WUBNA
Man1sAnedi 2
AUINIVY SHEIU Fodvnwing un-U-a)
NUINIVIUANY
Jadu 4182105 | LATLTINANANIAAIMINTTY 3(2-3-5)
4183201 | wilumeluladidoadu 3(3-0-6)
4183203 | ANNUARANELALIEUUNITIANTUINGGIRAEINNTIY | 3(3-0-6)
NUINIVIUANY
\deniseu XO0XX | Laeniseu (3) 3(x-x-x)
XXX | @pniseu (4) 3(x-x-X)
NUINIVIUANY
nadrEnUszaunisal- 4183801 | MawssuAUnIaNrnUsTaun1salivInuazania 2(90)
TN 130 @UNIANY Ainw
NUINIVUFDNLES XXX | A LaRNLEs (2) 3(x-X-X)
59 20 WUBNA
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AMANSANEIN 1

Qe
D

2
=
=D
o

UAa.2

WUINIYY W Fodvnelng un-U-#)
NUINIV AN
naudrEnUszaunisal- 4184801 AMSHNUIZTAUNTARVITN 5(450)
TN 3o d@nnafned W30
4184802 | anfafnu 6(540)
39 5 %30 6 RN
aansAnEd 2
AUINIYN IWEIYN Fodvrnenlng Un-U-#)
NUINIV AN
ey 4184101 | dusninenmanidmivgnavinssuviosiu 1(0-3-1)
4184102 | TasaaAdodinrmansdmivonavinssuviosdiu | 2(1-5-3)
NUINIV AN
\FoniSeu xooooox | l@eniseu (5) 3(x-X-X)
9 6 wudlena
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3.1.5) A195UNY5IYIT

1. vanadrdneialy  idesndn 30 wuoeda
1.1) ngudvdeny 24 wiefin
1.1.1) ngun1wILAzNNTAaENS 9  wuena
0010102 aMwlneiianisdedns 3(3-0-6)

Thai Language for Communication

wannsiinwlnedionmumuAnassassAdmsugseuluanssun 21 inue
N15dea13 N13ile MR N3URAENISWEY Stansidnwivediodiausnanisfnyinag
AUATINITITINTLIUERUTZLANAN €

Principles of using Thai language to develop creativity in learmners 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 MesengEieNaILITingzN15SeY 3(3-0-6)

English for Study Skills Development

WALNINAENSNITEUNMWITINGY TINBLNTAIMANLEN N1581UBE1NTINS D

L Ly & o Y 1

JuuszuuartayadAy Waunsinveniseukaznaenslunsseuddny Wauvinueniseud

Y

ddy nseuiiedulamnudifyuazseaziden NsagUAIY MTAIANUINEAANYIAINUSUN
NsasAmAN MIsrysUiuuMSleu n33nnananyveyalnuney n1seueeeiiansauy I
wazdlUszansam Wannagnslunisiseu n1saaduiin n1saguainy MsnenauLaIdeuln
AILODEAITDIVDINULDA

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, guessing
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.
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0010203 mmé’anqvﬁm%’uQ’L%Uuiuﬂmiiiﬁi 21 3(3-0-6)

English for 21°* Century Learners

Wanaussauznsaea I wIsangumeinueila wa 91U Weu luanunisaleng

[ '
v

9 TuinUsedriunsmdumenis lidunianis Bnnisldnwiegnsgndes Adeswass anzauiu
USun ’iudenisasuuazianssunsidniviientsdearsuavianuviuaie Yysuinsauwn
AUTIAULNITADANTNNTINUAUNTHAIUIIN YA NTUARITIEN 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
2 1% 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) ngunauAMadunyed 8 wiaehn
0020110 AUTIVDITIN 2(1-2-3)

The Truths of Life

ANUVENEUAYEITUNRVRIIN NMITaTINwedTn muLuTinermans maun uag
USvg 1Whvinevestin mestaunaunn@in nsuntaymin invedinioduRauuasduinim uun
NINsUTEENALTINYe e

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 guvsenuaz I TINing 2(1-2-3)

Aesthetic and Thai Culture

NMITUFAINLVDIETIUYIA N385 WATIANUAAUNTINVDINY WY AT AL

v

AsyeTluend mau wezavnndess deny uay Tanussaudssndeuuiuguudansiud msueady
nslédBunazmsidouln TumsuanseenisadassAmeiausssulneiomsiamyname o15ua]
deru uazafUeygy deasunasssuasesssy wasmadulidnenan Mauaiunenus Nsasneesse
Aavvuaz Tansssmingmsdlanuesdlagdu Sviviunswasuas wesmsiduiinessdiamigy

Tudsau
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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 30v1R wazAIERINTZIIYN 2(1-2-3)

Thainess, Way of Life and The King’s Philosophy

a

Usgifmansnalve dnuvasvediddinlve dansssulve Yssmdilve wasglideyan
oy Amnudulne nsnszrdndennudulne wazdriinsnunine Ineraludaulng nsdnsu

AaNssEAnaarasTNUsElev BIAANSURIMANTNTE TV IaENITURNTAENSNIETIYENNT

=Y

U URLoWRILINLLeY

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 nanguazaulunaliodn 2(1-2-3)

Laws and Good Citizenship

nvEneAeInuTIRUTEI I AnSuasuihivaanailiodlneg avsvnday dnsnng
LswgAa @nsnieTmusssy Ansnienisdes nisunaseslne szusulszddlae aandumis
N1948189 WAIUINITNINITEIRY waENITHEIUTINNANTTHIDY

Laws related daily life, rigshts 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) nguinenaans malulag wazuinnssy 3 vdlena
0030105 2A1AAANIINYIANENS 2(1-2-3)

Smart Thinking with Sciences

VANNTHAZNITUIUNIAAYRILLEE NT2UIUNSAANITINeImMans adlamansly

PnusedrTu msundamuazdndulaludin lngn1sAnfisssuunazaseassa
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Scientific principle and human thinking process, scientific thinking process,
mathematical in daily life, problem solving and decision making through systematic and

creative thinking.

0030109 nseenmaIMeLaziiNegun W 1(0-2-1)
Sports and Exercises for Health
Iy Asjavang wazUsrlomivesniseentidniouasfin ndnmauadunou
yaanseendsmetitegunin mssenidsnmeiionannaussanmmsniesusing q madenianssu
mseenfdsmenazinliaenndesiumaiazie Annseonidsmeuarldgunsaliedssiienisenn
Mdengeg1egnis nsinnsesnmadsnigluanuuinmniseanmainiy nMsmageuLayUsEIiuKa
ANTINANNNNNY

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) NHUENINGINITUALATITIANT 4 wUeAn
0040101 nsnszutiniuasuSuddenisiasundaslulangalnl 2(1-2-3)

Awareness and Adaptation in Disruptive World

M33u% 1le wazaseninfenisiwasuuUaseaiagtululfdiu dseu insugha
msuiles Aunnden waluladasauna uazuinnssy nansenududany nansenusunsiles
NANTENUFULATYEAY HansynufUAndeN mslfimaluladansaumanazuinngsy nsuTus
Weutgmmsmsadinanuunilusuuuulmiogediviviusenmaivdsundasludsaugatiagouls
PEUMI AL

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 DIANIUNIANEY 2(1-2-3)

Happy Organization

ANUNINEUATUTEANVDIDIANT NTIAANINUINDUBIANT TRIUTTTUVDIDIANT
UUANUAINTIANE AYIUNNIERAZAINEIAYTBIBIANITUMIANEY I9INeNTeuIn N15UsEEndly
Indnendauiniieldtuainenngy maviauegsiianugy mstidiusnlunisaiisesdnsuie
ANEY

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) ngudvden denseuliteundi 6 wenn
galvgiFouldiSouimanisneg amigisouaula Suulidesndi 6
NI in
1) nguAvINEN
0010302 awduienisieans 3(3-0-6)

Chinese Language for Communication

[y o

AN 28 harUseloAN1w1UBYIIEINTUNISAUNUI LT INUSET1TUY @9
SNBINTYIULATNITERNEES N1SHNINYENITFoaIINIIUlUADIUNITAIANY 9

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

communication in various situations.

0010402 mmajijutﬁamsgams 3(3-0-6)
Japanese Language for Communication
At 28 wazUszloamwigiuegaiisdmiunsaununludinusydiu &
Snusnw3unarmseandes mstintineensdeansniwduluaniunisaling o
Basic Japanese language vocabularies, phrases and sentences in daily

conversation; Japanese phonetics and pronunciation; practicing Japanese communication in

various situations.
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0010502 ﬂﬂiﬂﬂﬂﬁ’]gLﬁ@ﬂﬁiﬁlaﬁﬂi 3(3-0-6)
Malayan Language for Communication
A 18 wazUssleanwuaigegidedmsunsaunnluiinUsedriu donus
AUANYUATNITODNLEEN ms‘E’Jﬂﬁﬂwmsf?‘%amimmumgluamumiaj@m 9
Basic Malayan language vocabularies, phrases and sentences in daily

conversation; Malayan phonetics and pronunciation; practicing Malayan communication in

various situations.

2) nguWauAMaduNyed

0020114 waLliasdne sssunfuIanun1sdasnumassUtuY 2(1-2-3)

Citizenship Education, Good Governance and Corruption
Prevention

AnuvseuazAmEAuoaliies unum Avsvihi ndnawd aussIly
fAvnsdany aaun Ve walesfuanudsuuvasgalamAand wuidangud nsuims
Fannssssunivia Jymuaznistestunainnesiudu msiauasuseiiundnsssunfvianes
N8y

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

prevention, measurement and assessment good governance of organization.

0020115 asaumeLiansiFeus 2(1-2-3)

Information for Learning

AU LAZ A IUANAYVOIAITAUYNA AUADINITLY NTTUIUNITHAIUINYY
N193a7158UMA ANUABINTITANTAUNA NSAREONULVAIANTAUMA NTAUAUATAUMA N3
U UAMAANTAUMA MITATIRILAYALATIENANTAUNA N150ABIAANNTANTAUNA N1TLT8UY
T18MTONBWALUTIUNTY M aueasaumalugULuuuNAIEIvINIg

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.
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0020116 unadlTeusiveasneassd 2(1-2-3)

Creative Learning Spaces

o o 1

ANUVINELarAINdAYYBIUaNTEus MsldurauieusideaiassAiients
SPUIAABATIN ANUNNNY ANNEANLATYRULYAYBILVALTEUITIAT19ETIA UTELANUDILTAS
Sguieaineassn ninensasauna madntauinisluunasseuiigaTsa

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 dunSLienAUTIn 2(1-2-3)

Meditation for Life Development

[
[ = v

AUVUBVDINTTYINAUNT AUTLAIA I5A15 Tunou qmﬁuéfwaamsﬁwam%
ANWYUTYRINITUINITURAENTYINANT Uselevivesanns dnuazeIn1srefuauns wazn1sun
ansluliludinUszdriu aundiuninfousaznisnu v dunou auaut® Ustlovivesany
ez Asienssisesidaaun anuuandisseninannzivitaau unuliauaziuidaaun
y1lanfuIdaaun

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 Uhana) and insisht (Nyana); fundamental knowledge about introspection (Vipassana);
differences between tranquility (Samatha) and introspection, layout of tranquility and introspection;

world community and introspection.

0020118 Tan Sawindau uywduaznisaeuulas 2(1-2-3)
Earth, Environment, Humans and Changes
TASIas19karadAUsenauvadlan nsiUa sukUadvadlan AgNURsITUTR

NINYINTFTITUVIRALALAILINADN NNTTANITAILINADULALNITNAIUIDE19E9TU N15UTUAIVDY

[y

uywdsaduivRsssuaLaznsisulUasdnden nMsUssendldgilansaumeaivenisianis

AnaoulazAuRUR
Structure and composition of earth, global change, natural disasters, natural

resources and the environment, environmental management and sustainable development,
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human adaptation to natural disasters and environmental changes, The application of geo-

informatics for environmental and disaster management.

0020119 WAWADTIIUIGAN 2(1-2-3)
Miraculous Power of Mind
Usingmssindmneda susmdoyauaziFouiusngnsainding 4 MAnan
Inuywd msilandadasing 4 Whduiuszdnddanunszuiunismeinermansfmessuuiiia
asauna invesloinemaninatuayumsiandsinnazersualvesuyud

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 nsuflvanudaudedredunis 2(1-2-3)

Conflict Resolution through Peaceful Means

wnARLazNuiradau dufinmm §uAis mslostunudaudefisunss s
WATIIANUTALET karANTULTIlusEAUYARS YU WAzsEnIeUsema wImeduRiIsluns
uAdgvnfinneuduRam

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 a3 wihil waznisfidrudanlunmswauniesiu 2(1-2-3)
Rights, Duties, and Participatory in Local Development
USoey1 wndnienfuaniuasutd nsleawasnisunasesuuuiidiusiu ans
wiidl Waunnisnisunasesiesiulng sULUUNMsUIMINaTnTinesAnIsUnATosduTBsRY
dapuazguassn wmadluuasirmaunldunsunasewissdulne

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.
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0020122 JTUUTIVNITINY 2(1-2-3)
Thai Bureaucratic Administration
AMTUINITTITNNTAUNAN drundnaLazdIusesdu N139IUIUID N1
N5£91981119 M7 109MUI89IUIIYNNT BsANTBaTE $53amAY MsuUIzUsgIamAe
Waniivesdy selduazsesisuesiuia Ssunadidnnselind n1suInisuszvIvuLUY

diannseiind n1ssuiladesvesuszyvu Nsduiteyaviasvesssyivy

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 gUiutinal8InInen 2(1-2-3)
Good Life Through Psychology
N1sHAWIAUAMTIR Wawaueswudnenn n1susudlvdialanuguuuy
AUAA NTINUNLAIN N1FaTIvaYEedTuS N19TRWINIZEYY N133IANITANEINGAVBITTIN N3
WAIUIFLDIAIENITTEUIAADATIN

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) nguinearans walulad uazuinnssy

0030106 InwRsENITRAILIAMUA TSN 2(1-2-3)

Agriculture for Quality of Life Development

09InAUNITNERS UselevdhasUselnnaodnisinuens nNSINYAsNUanIn
Q39N m'utﬂﬁzs;ﬂﬁfi’aamqmsmwmilﬁadua%uqsumw AsINEASieNUBRlsn NMsnensLile
ma%’um%umwgﬁwmu nsunaymnaninnansineasmeuinnssuLazn1swUssy wavns
Lﬁm”amwawawwmsmwm

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.
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0030107 WAlUlad kaZN1SAS198IIAUIANTTY 2(1-2-3)

Technology and Creative Innovation

A3 AN lafeiumalulag nsidenuazUseyndlditeinunnunIngin
nsaseaTsAudinnssummInsauiuUSUndRLLarNsURsuLUAS

Knowledge, understanding related technology, selecting and applying to

improve the quality of life to creating suitable innovations for social context and changes.

0030108 HUNWA IInM 2(1-2-3)
Good Health Good Life
ArwSNugIud U AudELaEiAIaauAIN NTQUAGUAMTBIURAY
Y197y nann1slderadyuszdndiu eunudagiu eaunulusia wasndadueiaguainly
FinUszd1iu nslderlumsiiin mafnw anwdiAsaduansiania ynsuaze1gu nsqua
guamIn winnssuuazmalulagnisguam

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) NFUENINYINITUALNITIANTS
0040103 nnsUsenaunsade v 2(1-2-3)

Modern Entrepreneurship

wwRakaznguieriunsduduszneunis msuanamleniawaznissudens
g3nalugANENITUAEULUAY YIUINITAIUALAAATAIUNITIANITAUNITUIMISTIND NS
dsudsznaums uag NIIRNSTINIVWIALEN

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.
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0040104 N1IAAAYIYRAN 2(1-2-3)

Smart Marketing

wwIRAaEVau]) Nsuadunamseantulandagdu nadnssuguslna n1swusdiu
Aan Nsiruangudivang NMsIeuridnd el N13ES1RTIAUAT NMIIANIRAIRLALITa
soulauuazaevlar Msnaiaiegsiaguwy

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 community business.

0040105 denulnelugafdng 2(1-2-3)
Thai Society in Digital Era
WNAR ANAMINELATANNAEYTeIdIALYARTTa MIlUAsuLUawediaulng
ganugaddsia msfuiteyatnasiudendvauazinietnedinuesulatl anudlanaziinus
n1sldinaluladfdnaluiBeasieassd nsiSeuiiazn1susudilugaidiacunszuIunIsmg

dery anuesevtinilunusssulazasesssumsldvnalulagidvia

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 senuuunsiaGesludanava 2(1-2-3)
Storytelling Design Digital in Media
madFesruilonlugiuuumaianFessaenin Favied Fes unaunn uagsy

wadasg q vuunaslesyludendvadivannvany

Storytelling through various forms of content storytelling, telling a story by video,

voice, dialogue and various production techniques for platforms in digital media.
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0040107 inunsAneieanuidunaiios 2(1-2-3)
Educational Games for Citizenship
AudEAgreLnuNsAnykazalunaliod Useianvesnun1sfneg wun

yanseenuUUINLNsAnY L ofmuInMdn vz veamaiies msldde walulad uazuinnssusu

inunsAnwiiewauanudunaiies msmaassdaianssununsAnuifionudunadesly
syuauUszyslng

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. RUINIVILRNIE laidaendn 88 Mienn
2.1) NANITIMAU 24 wenn
4011102 Wandialy 3(3-0-6)

General Physics
nannIINIldnduaznisuseynd 1eanIATeUARURITENI Naf1ans vodlua
1 dl' ::4' = 1 =3 a 1 @ Y s aa 4 1
DUVNAFANENT AAULAZAAULAYY Iiiuazudvan auudwvaninin viruaians wari@ndunulng
Physics principle and application. The topics cover mechanics, fluid,
thermodynamics, waves and sound, electricity and magnetism, electromagnetic waves, optics

and modern physics.

4011103 UftRnsEndnaly 1(0-3-1)
General Physics Laboratory
UftRmaieafunmsiauazaunaiaindeu namans vedlva ouvmarans aau
Tt wiman eumansuasidndunulal
Experiments related to measurement and errors, mechanics, waves,

electricity, magnetism, optics and modern physics.
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4021124 wnsialy 3(3-0-6)
General Chemistry
lseasesnonwaznns19519 Wusead Usunaensduius wia vesds veavaiuas
MIAYANY NI - LUA NANNISUUNENT OUnNa Fansuavaauransiley amaamﬁ
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 UftAnsiaTivialy 1(0-3-1)
General Chemistry Laboratory
‘Viaﬂﬂg‘umLLavmmUaaﬂﬂ&ﬂwaaﬂgumnw ansLadl ﬂgummﬁmmﬂummuﬂ nsle
aﬂﬂimLLa Lmaﬂuawu%mm\‘imu NSLATIUAITALANY AITIINTA nQUedwiakazUfuRNS 7
aamaaaﬂmuammimima
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 FIngnaly 3(3-0-6)
General Biology
autAvesdfidin Msdaseuuddldin seifevisinemand asadiludddiin
WwadlazluMUeAT Wugmans nalnuediimuins miuvatnvaneuedaiitin Tassadauaz v
YoINazdn T TrMeuazngAns sy
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 UFTAN1382Imeialy 1(0-3-1)
General Biology Laboratory
UAnsAsaivantivesdedidin nsdnszuuddidin sedouisinermans
asiaiivesdsdidin lwaduazumueATy fiugmand nalnvedifmuns anumannvatevesdidin
Tnssadauagnthfivesisuardnd Snineuasngingsy
The laboratory related to the following aspects; organization and

characteristics of organisms, scientific methods, biological molecules, cell and metabolism,
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genetics, evolution mechanisms, biodiversity, plant structure and function, animal structure

and function, ecology and behavior

4182402 AdlnfandmUgmavnsuTRsdY 1 3(3-0-6)
Mathematic for Local Industry 1
fugrumsivada wadnd Haddu a3lnadf snadmuuaziesay arunandy
Dow isvadn nsudstoya
Basic algebra, matrix, functions, trigonometry, ratio and percentage, basic

probability, geometry, data interpretation

4182403 AdlnfERsaMTUgmansNTesdY 2 3(3-0-6)
Mathematic for Local Industry 2
wdadunau : 4182402 adinAnansdmsugnaIvngsy

71990U 1

STUVANNITLTUAY NI LAAAREANUIUY dlauazANADLILDY DUNUS UIWUS uay
nsUseend
Systems of linear equations, graphs, basic calculus, limits and continuity,

differentiation, integration and application

4182401 sdAluAnemansdmsugnanvnssuiiosiy 3(3-0-6)
Statistics in Science for Local Industry

aunekarUsyleniveadn adnnssaun ndnibesuvesniuandy  fuus
g nswanuasanueziduvesiiuusguiiddny Amnmang nsuanuasandile 9indogianns
USEUNaUAN NSNAFBUANNRFIY nsiAszauuUsUTIudesdy

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 aMwsangudmsugaamnssuviasiy 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
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2.2) AFUITIRANIZATY 57 Vel
2.2.1) UsAu 42 widefia
4182101 \AIldUNIINI9gREINNTIN 1 3(2-3-5)

Industrial Organic Chemistry 1
lausladurasaiven ussialivazlasaiavasluana nyflsidu ameslewnd

audfvedluiana nsiiendeasusenaudunsd audiniaaiiuay audinienienmyesansusenay

'
= aa 1

lelnsansuau ualsuunlalasesueu ansusenauduvsdnd wyileiduvlineng 9 weaneged Bwes
dnenled walanduvsd woadlad Alnu nsaA1suendan il wolud nsussendldasduniely
QLGRIEEH wazdfiRmsfiaonadesiuidiom

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

4182103 1AIIILATIEINNNRARIVINTTY 3(2-3-5)
Industrial Analytical Chemistry

USunauansduiusiagiswlenansiadl MaleTemisUSuauasiBennnn adiaty
infAleszsiuaznsulana madan1siiasizsimaly N1MIAMIEIEUUNIIATIVIAYALAKUY
fiaq wadanisinseilasiiniin n1sUssgniladdinsginiagaamnssy wagfoRnasd
donndestuliom

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
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4182104 wnilaliunsgnieaignanssy 3(2-3-5)
Industrial Inorganic Chemistry
ANULVDINSINULTIDADULAT T YA NWALYIBN ANUFUNUGVDILATIATIE WA
warusziad a1susznaulavesaiudy nquyasadanian nqueesUviaidduiana
yquiAunusiad msUszendiadlefuvidlugrangsy wasufoRnisfiaenadoatuiilon
State of atomic energy and term symbol, the relationship of structure energy
and chemical bonds, coordination compound, crystal Field Theory, molecular orbital theory,
ligand field theory, applications of inorganic chemistry in chemical industry and

the laboratory experiments related to the lecture topics

4182105 willgeidndniandignavnssy 3(2-3-5)
Industrial Physical Chemistry
nszUIUNMIAsuLaIME Y ﬂam\‘iqamwamam% a1sazany idlazaugaLWe
aumarnans nMsUsvandiefiBaiEndlugnanunssy uasdfiRnmsfiaanadesiuidem
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 VeNYAEIMNTTU 3(3-0-6)
Industrial material
Tnssadreeznen Wusyszninsermen Tnssadisvesvosudeiidundn arlsl
auyIIvedveIunds andRdenavesian ununwna laveuaslanedaaee Tanusndiind wediues

[

Tanuay audivesianuazn1suseynd Tanenainnssy NMsdeniduaznisuszyndlunuanavngsy
N93E0)

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.

4182301 WugFansvasgaunsd 3(3-0-6)
Microbial Genetics

1A59a51918229937Inv099AUN3E T Ineillveaqdumsd lassadawagnting

Y99AIHUINTIN NM3TNResIuaznsLanilAsuansiugnssulugduvsdviialusunslontazguaslon
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nsuanseenvesdy ki nisnensiauasnsulasia n1spivauanteanvesdulugiuvsdviln
Tsurslanuazguaslon szuuitugnssuvasnuaiie lifa ulamwanauuandon nsfuudmis
Wugnss Wuglenssy uavnisuszgndldiugiainssy

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 microplasma and fungi genetic system, genetics variation,

genetic engineering and application of genetic engineering

4182302 QaunIdenannssa 3(2-3-5)

Industrial Microbiology

md)}

qaun3gndanudiAynisgaainnssy uann1sAmdanuaznisiiuinwany

ugRAUNIS Mamzdssdunid ndnfaurlugnamnssuiliadundd nmsAnviuenaniuiily
1590UgAAMNTTY

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 YUAIN9AFINTIY 3(3-0-6)
Industrial Biochemistry

Uszian lassadns niivesansdaluiana teulesl dandsauaans
M3dRATIITINMTBIRLIWe 915idueuazlUsAY NNIAIUANNITLEAIEDNVDIEY UFIFINTTY
weluladfiAsatesduialuana mavsegndlidauaillugnanvnssy uarufoAnisfiaenndosty
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
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4183201 urlumaluladidosdu 3(3-0-6)
Introduction to Nanotechnology
uAndsstuAtuinemaniuasmeluladszduuily wadaninedoutag
wluuazlassadiunly weldansnmadnseiiaguiluaslasaieunly audfvesianuilunag
laseasewily nsUszenduluwmalulag
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

4183305 WaUuaIRInduazn1sUTEEna LY 3(3-0-6)
Solar Energy and Applications

mmilﬁaqéfuLﬁmf‘ﬁ’uwé’ammmmﬁmé NSUNSIEINA9919RE ANEAINVDINEI LA ARGl

Usemalng seuuANusaundsuLa®IRnduarn1sidau mswamdsnuasoindidulndi s

ponuuuszuulnihieaduaserfinddoswiunarnsUssandld

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 waluladIanmmsaaavnssudiaiu 3(3-0-6)
Local Industrial Biotechnology

AoumAstnmainduariemnatinm ufaanmielulowfanindiung e
Fanmanansdunid mamdaveziindeieqdund waluladdanmlugnanvnssuesviesiu
Msdansuaznistitnvesdegmamnssuainlssnugaamnssalusieaiu waluladnnivesds
WA AnnEnSusiyad i walula8inniwasmamneidsaiodofivvesiivfinulusiesdu
weluladieulvsiuazmsihlvldussleniiouluilugnamnssuviesiu ialuladmsminuaznns
wan A lugnavnssesiu

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
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4183203 AUUADANBLATIZUUNITIANITUINTFIURAEINNTTY 3(3-0-6)
Safety and Standard Industrial Management System

AUUaenn Y N153AN15ATUAINNUARAA BTUAITNI9IY N1SASIFFBUAINY
Uaenss nsuszifiurnuidss uazuuujualunisdeatug Uime annsgiuszuunisdanislsany
AFIVNTTUUTLLANAN 9 TTUUAMAINEING ISO GMP HACCP wazn13dnrinszuunMaIn
Vel URnsuLnsgIU

Safety, safety management in workplaces, safety inspection, risk assessment
and guidelines to prevent accidents, Standard of industrial management systems,

international quality standards ISO, GMP, HACCP and laboratory quality management system

4183301 Tnssnunaunans iy 3(2-3-5)
Project in Local Product Development
N ATemTInemansunsiauREn Susivio sy YiaueNaNULAY
WEUTIENU
Scientific research focuses on local product development. Presenting results

and writing reports

4184101 Fuuninermanidmiugnavnsudiesiu 1(0-3-1)
Seminar in Science for Local Industrial
ANIAUATUDNAITNINIAERNTUAZNWITEINY 9 21NTATUI0AI1IVINT
theansduadt diaue eAuseuanildsudsdutaziu lnsmsiiassiuazdungsindaagy
Uszidiu mslddensihiaue saunsnouany
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 Tasans3deInenAansdmiugnamnssuviodu 2(1-5-3)
Research Project in Science for Local Industry
ASTIVTIM AUAT ANTUNITIVY NMSTEUTIBNUY LaglduonaIuidY

Working on a research project, writing of research report and presentation

of research finding
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2.2.2) vaanisey lidagndn 15  wdhena

4182102 \AIlBUNIINEAENNTIY 2 3(2-3-5)
Industrial Organic Chemistry 2
Anwilaseasne audd slaveslfizen mswiendisen nalnnisiiaufisenves
asUseneudundd UiRSensin Uiitensunui Uiitensindn Uiiteuwesleedn uas
Ufisevedanydunid nsdunsenansdunidedaine msdauasenansdursdneanavngsy
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‘%f'aeﬁﬂLawwmqqmmwnssmﬂﬁ 3(3-0-6)
Selected Topics in Industrial Chemistry

witeiurauls vieduseslninifeitewmsinugeamnssuad eillieylu
AAYNUAYBIEIVTIN
Interesting topics or novel topics in chemical industry or related subjects,

dependent on the department permission

4182108 nsAuIlualignavnssy 3(3-0-6)

Calculations in Industrial Chemistry

‘ﬁugmmiﬁﬁmmmﬂLﬂﬁﬁmﬂiiu nsulasthe uwid lowazveanad ALty
warAudu audimanennuazmanivesvesudarreanal Usinaasduiusvesasua
nsnanaasfiAedosarldiisfostuujisoned nsuftymaunainaans Wy maiiis
mstoudsuseu wazmslouthn mamandsnuiieadewuaslsifsdesfuufisen

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 material balance problem equation purge, recycle and bypass, energy

balance involving with/without chemical reaction
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4182109 awnlnsalnUuaznsigatliendnualvasansusenaudunid 3(3-0-6)
Spectroscopy and Identification of Organic Compounds
nannsvesa3 eademsainlnalnduaznisuszgndld nnsmlaseaiiaves
asuseneudunsdlaeddauninsalnd dunsuse dansililotan 380a Taedesuunufnislouuug
waznuaaUnlnglnd
Principles of spectrometer and application, structure determination

of organic compounds using spectroscopic methods, Infrared, ultraviolet visible, nuclear

magnetic resonance and mass spectroscopy

4182110 YNAMNTTNANTNANTUTTTTUYA 3(2-3-5)
Natural Product Industry
TonAvanivayulng nsadakazn1suenasudndneisssuyaanagulng
QVEvNALNdY I e TNAR ST TIINA NTzUIuNEWIBLNARSusiNa NI RAN T

mMafaraadunnayulnsuaznmmegeugnsmandine ilowu

Plant raw materials, extraction and separation of natural products from
herbal medicinal plant, pharmacological effects of natural products, manufacturing process
to prepare herbal products, development of products and preliminary pharmacological

activity test

4182111 nsiseufjisenlugaavinssy 3(3-0-6)
Industrial Catalysis

aaa U

AasaUazen n1aselisen msgadunaslelamanvainisgadu fufindass
U uansruiunsssufisevuiui nalnnainufiten erwdedhveaiusaudazen ns
deniAanansusivesiusesufjison madeuanmuazniniinduinldlmivesiussujizen ns
Uszgnaldmiselfiseiionusliugnaivnssy

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 N15AATIEIMANaIeLATadlad M UaRA NI TLAL 3(2-3-5)
Instrumental Analysis in Chemistry for Chemical Industry
nanNsazAtANTIAIERmgLATeinllnTzaedl Taun nsAATIEaaY

danshiletan - 3d0a awnlnalnd dunssanazsiunuauninaglnt eznauinuaurendulay
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armoufindfaduaiunlnalnd msimsgsideindosflondasunlnns il nsleseidomaia
WROBLTALTUA NTIATIFNAILTIFDNG N1TATIETTIRNUTBULAZUI NMTIATIERMEmATn
wanauinileniigaiu wasufiRmsiiaenadestuiiion

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

4183204 Ineneansuazinaluladaaruzvauds 3(3-0-6)
Solid State Science and Technology
wNAANUFINYRILATIET1KEN tATINEN NslagIuuTaIndulagndn lassasg

(% o

LOUNTI91U INuaU @157 9871 asdund9e7m w5130 Tane audRNI9kyLNE NUDIUBIT 9

1
a [ A

Usngnisalmesiudianvan Wandvesiuiy

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 walulaggaysyinie 3(2-3-5)
Vacuum Technology
Vg ufIauveulia s35uTIAkaTNgANIIUTDILTE Nslravedulia Usingnisal
Fumenmuasiafivesufaiinnudus Juayainia nagyanma nisadisayanie 1T
sovfauarnsiiad nseenuuuszuUgRaNMAesiu msUszgndlilugnamnssy uasUfoRnisi

ADAAADINULLEYN

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
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4183206 nandeuluganadesdiy 3(2-3-5)
Introduction to Vacuum Deposition
wnAnieTutuedeusayitindeu nswndeuluayaniesemaila PVD way
CVD msmdnuaiglanizresdiundou n1sUszyndnsgaainnssukazUfiRnifiaenadosiy
o
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 nsidauanuslugaInIAGaeIsnIInIsiand 3(3-0-6)
Thin Film Coating in Vacuum by Physics Vapor
Deposition
LLmﬁﬂLﬁ'mﬁmmﬂﬁau?\léwﬁtm YINTA SEUUAYYINIA NTTLNEATAE

ANLSBU NMITUNEANTAILEIBLENATOU NTTUMEAIBUANALEDT N13TTmMemeaIluana A15nen

2150 alsLmesa

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

arc, sputtering

4183208 AnwazIaNIZYasHaNUNg 3(3-0-6)

Thin Film Characterization

WU AL 3 UNIIMI N LaNIz eIl U1 N154E BauuTedend
Nd099aN33AUBIANATOULUUABINTIA NADIFANTIAUDLANATBULUVADR Y NdBganssell
3i8nnseunuUTiuLAGIdRINT A NADIYANTIAUKTIDEADN LNATANITIENYUELRANITYBINANUTY
LL‘U‘US‘LA"}

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
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4182502 Wugenansluanauazinalulag¥aninvasdsn 3(3-0-6)
Yeast Molecular Genetics and Biotechnology
unidfgrafuiugamansvesdud lunvesdad nisduundanianeisnig

v

iugeans WugeansvesBaduuunuin nMsaruRuLasnsaduedsing Jgdnsnisuusead

©

pauugAmansvedan n1sussendemiugemanslumaluladiininvesdan
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 wallanugAansaunsddmiugnaunssy 3(2-3-5)
Microbial Genetics Techniques for Industry

a

wialanugeansyaunigdmsvanamnssy lun msaiafdueuazensidue

q

a

Aunidndegugaamngsn MmaaLaeRusaawEd MsatislraunuauNaUINL BNTIA
Aursddmng Msesimduisddmnganndiegeeavngsy Mslddimsaunafi v ugausg

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 bicinformatics for microorganisms

4182504 a8 InedmIuN1TMT 3(2-3-5)

Microbiology for Food

9INSAURAUNTE N15AUBNDIMITUALNITEYVBIDIMT NTTUITLUN1THER
9113 9 nsuaztoulesifiAnanqdun3d ArwduusseninsestunisiAnlsaguiiviae s
La¥NIIAIUAL

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 lulaswatindwiunisuszendldlugaavnssy 3(3-0-6)
Microtechniques for Industrial Applications
MANN15VRLNATANITIASHLLLBLE AN 9 dINTUNARIRANTIAULUUTITUAILAL

napsganssAUBianmseu nsUfuRmaiiacng q Tuiesufufinslulasvaie
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Principles of various tissue preparation techniques for conventional microscopes

and electron microscopy, Performing various techniques in microtechnique laboratories

4182506 walulagneqaunid 3(3-2-5)
Microbial Technology

waluladnnagduni i vszgndldusslominsdugnamnisy n1sinuns

Zawandon welulaBens wasvnenisunms vudsefifdnenmlunisihuwauiiedumelulad

'
12 a =

NM99aUN3g MuIdelszenduazineinisnviuadeludagtu n1suidalaeda3s edunidndu
Usglogivnesnuanamnssy mManasaeuledanydunsd

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 walulagdamwaiusienaznslgusslovi 3(3-0-6)
Algae Biotechnology and Applications
nsUszgndlFamanelunisssiduuasuiuussganmi Yselomivosansie
wazsAafus mandadamddanmainainiis mawdededinmainamine msldansiedu
o1nsdnd msldamielugramnssuaiesdions gramnssueazgnaMNTILBUY
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 waluladTinmiionansneiviosdu 3(3-0-6)
Biotechnology for Local Products

nsdwnalulagmsndnunldlunszuiunisanenemswazwlsjuemns

a v I3 a v (23]

NARAToMIVEN NanSueInIeIRLLeaNaed NanSuYaLULNSTITgNENI9e1 NERSMNTIN N

U 3

nuanaseldlugnainnssunsonisinuns nanduaiidulinsdedwindeu ndadusigddyan

'
a =

V0D UFRRaIMNITUVWINGDY NSHANFAUNTEND9AU N1IHERYendnTINMUITOAUNTIUAT N3

U = =

NANANTANATININLN DT DI UAITAARSNINALNUANTIAT N1SNARUIMITNTININANNNA LT WY 99y

Y

AINHANTA
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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 WA TUNALNY 3(3-0-6)
Renewable Energy
FUAYBINEINY WEUIINTdwleada nasnudundes wawuudwRng
WaTut ndieuay nauaudeuldian nEuIned U nd1euanung uias
WHNUTINE
Types of energy, fossil fuels, nuclear energy, solar energy, hydro energy,

wind energy, geothermal energy, wave energy, tidal energy, biomass energy

4183306 walilaBnseuwisdiendsnuuseiindilogaanssufiasdy  3(3-0-6)
Solar Drying Technology for Local Industry
nsouuIRIend LAt fing nsaremanudeud ey Augiudiunis
QUL LAT 0T U INE 1 usede17ing nsvnaedluruauLiidendusdeniind nsussiiu
AN HERSTL M TeRdaaTygmand nsdlinuuiefiuiedoseuuimdanuiidofingd
Hnsldanutandivg
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 W wazdiannseiindilosdiu 3(3-0-6)
Electric and Basic Electronics
al a o a 4 dill 4 £ o ) 1 o a

nguiluiuazdidnnsetindiiasdiu Audiuniu 6 awiu wiasillaliih
nsldn3esllotalniuazdidnvsedndidosdu dadumu dufulsey dandeni lalen
n3udanes Janaunsalluiwazdidnnsetind nisvirnwlesduvenaseddlnivuingn
n5UANS N1sUSENBUINRTDLANNIaTindaenadny

Basic theories of electric and electronics, resistors, conductors, insulators,

electrical sources, basic usage of electrical and electronics measuring equipment, resistors,
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capacitors, inductors, diodes, transistors, electric and electronics devices, basic mechanism

of small electrical appliances, soldering, simple electronics circuits connections

2.3) uElnUszaunisaldvnInvseannafnun Lidesnin 7 wdaena

4183801 nssBNEnUsTaUNMSAITITNRAZERA AN 2(90)

Preparation for Professional Internship and

Cooperative study

msdalviiAansauilewnIsunnuniouvesiSou neuseninUszaunisal
FerdnvIeaniafnu nswaurlvdanud Wnuelunisldgunsaifugiuuasziadosile
TurieauURn1g 11ns1gIueslfUAnTs 1naf wasuywddunius Anusulinyeu aunsaususi
TuanunsaivsegULUUA1Y

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

4184801 nsHNUsZaUNSAIITITIN 5(450)
Professional Internship
AUsAUNDUY : 4183801 NTLHIBNAUNTOUEN
Uszaun1sallvBnuazania Anw waztnAnwilauauds
@ a a o
Wulumufinuguazarnignimug
Hnufianuasduaniuusenaunsniaenuy S§Iamna vsesguna e
A a v [y a o = 1 [ [ [ 1 ) o YU =
MAvvesivaivwesindnwegraduszuu Wussesatlitosnin 450 galus vldndne
Insulsraunsalasenmsiauneudusan1sane
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
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4184802 dunaAnen 6(540)

Cooperative Education

10sAUNDY : 4183801 NMItATEUANUNIOLRNUTZAUNITO)

Fprdnuazania Anwn uazindnuiidnaandiadulumui

AMELALAIYIVINNUA

Ujsaaluaniudszneunsiad ound adumineuluaniuuszneunislu
fuvsinseiuavivuazmnzaniunudarmasaduszeznanlidesnin 16 d&Uanm
UFtRmunmszsunmsinsnuyaravesanuUszneumsiuseinU iR fvihiisuiieveu
wiusulazSUinveuNuliFuLeUmNENaMUUTENeUNMIeEfiuA AN Ta T Tinarvie
Wﬁﬂmuﬁmuwmiﬂﬁﬂ’ﬁﬂm nMsAanutaznsUsEliunanueg1adussuu nasnsyeziian
UuRnureaindnw Mbiiianiswawinuewasiiyssaunisalannnisuuaauluanu
Usznaunsneaudiianisiine

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. KUY TN Laifaanda 6 widwenn
wenansedviilaaeuluuminerdesvignszuas Ingligdouiusngivi
wespuLwa) wazdedhidusiedninmuabissulaslitunieinsulunaeinisdusandngns

299191318 FednAnwaunsadeniseulan uAuaTaLasALAYLR
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3.2 ¥o-ana 1|avUszdn@duszynvl Auntan1e3vinis AMIAINITANEY LAZHAUNIEIYINTS

Y84919158

3.21  ¥e-ana 1avUszdndaussvnvy AUnan1eIvIngg AMAINITANYY LATNAITUNIG

A N15VR91TTETURAYRUNANGATUARI1RNTEUTEIMANGAS
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NamumﬁﬂﬂmwmmmiﬂN'suwﬂ%auwé’ngmsl,l,a::a'lmiéﬂsm"mé'nqm (@1auN 1)

Y

1. Fo-ana WEDMAG anvauysal

2. wyUszdnfalszunvu 3-5203-00508-xx-x

3. AUMUINNEAYINTT AHEAAnS19158 (@1U1INHENS)

4. Al ol &N UAINLAY U wadidnza
4.1 Gygln - . Wand I InendedalIng 2551
4.2 USyaes . Wand WnInendefauing 2548

5. NAIUNISIVINIG

5.1 NAIUIY/UNANUIY

Prathumisit, J., Suchat, S., Phae-ngam, W., Sansomboon, A., and kerdsang, W. (2020).
An investigation of photosynthetically active radiation at Phranakhon
Rajabhat University, Thailand. Suranaree Journal of Science and
Technology, 27(2): 030013-1 - 030013-4.

Prathumisit, J., Phae-ngam, W., Sansomboon, A., and kerdsang, W. (2017). Synthesis
of Carbon Nanoparticles from Activated Carbon using CO, Laser Ablation.

Journal of Materials Science and Applied Energy, 6(2): 166-169.
5.2 A3

5.3 UNAIUNIIYINIS

6. ST Tidaw/mMIEnsaeu
4011102 Wandvhly
4011103 UfTRmsTAERdal
4182201  Y@RRAAINNTIY

4183304 WA UNALNU

4183306  wALWlAENTOULAMIENANULEAIRNTIndLNagRaImMN TSV Y
7. Uszaunisal

w.A. 2555 - YA @191sduseinanuivniiand

AEINIAERTLaTALLLAE UM INEIREIIUANNTEUAT
WA 2552 - 2555 919158UsE @I HANS

AEINEIAERTLasnAlLULAE UM INeNaeTUAgaIuatiung
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NamumﬁﬂﬂmwmmmiﬂN'suwﬂ%auwé’ngmsl,l,a::a'ﬁméﬂsm"mé'nqm (@10UN 2)

Y

1. %'a-aqa UBLAY) Uszﬂquﬁwé
2. wylszdnfalszunvu 3-7305-00463-xx-x

3. AUWMUINNEAYINTT HYIBAERT19758 (@1u1IvilEnd)

4. A YoUsymyn &1 UM INYRY U wadidnsa
4.1 Gyywan  Usa. Wand WIngaeAauIng 2555
4.2 Gygln - . Wand I InenaefalIng 2551
4.3 USyaes . Wand WIngaeAauIng 2548

5. NAIUNISIVINIG

5.1 HA9IUIY/UNANIYY

Prathumsit, J., Gitgeatpong, G., Phae-ngam, W., Chananonnawathorn, C., Lertvanithphol,
T., and Horprathum, M. (2020). The effect of thickness on the properties of Zr-
Hf-N thin films prepared by reactive co-magnetron sputtering. AIP Conference
Proceedings, 2279:120004-1- 120004-5.

Prathumnsit, J., Suchat, S., Phae-ngam, W., Sansomboon, A., and kerdsang, W. (2020). An
investigation of photosynthetically active radiation at Phranakhon Rajabhat
University, Thailand. Suranaree Journal of Science and Technology, 27(2):
030013-1 - 030013-4.

Prathumnsit, J., Phae-ngam, W., Sansomboon, A., and kerdsang, W. (2017). Synthesis of
Carbon Nanoparticles from Activated Carbon using CO, Laser Ablation. Journal
of Materials Science and Applied Energy, 6(2): 166-169.

5.2 A3

5.3 UNAIUNIIYINIS
6. sV TidOW/NNTEANTHRU
4011102  Wandnald
4011103 UfumRnmsiaEndvily
4183205  wiAlulagageunia

CRE g ]

4183206  nswAdeUluauINAlewy

LR A

4183305 WA TInduazn1TUTEYNALY

7. Uszaumsal
w.A. 2556 - YU enansdusedanudnidnd
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NamumﬁﬂﬂmwmmmiﬂN'suwﬂ%auwé’ngmsl,l,a::a'lmiéﬂsm"mé'nqm (@1AUN 3)

Y

1. ¥o-ana WENUATT NaLNesANY
2. wylszdnfalszunvu 3-1009-04449-xx-x

3. AUWMUINNEAYINTT HYILAERN519758 (§1UIvENE)

4. A YoUsymyn &1 UM INYRY U wadidnia
4.1 Gyywan  Usa. Wand IR UTRA 2559
4.2 Gyyyln - . Wand wIngaedeslnl 2548
4.2 Gyeyns L. Wand UINYIRYYTH 2545

5. NAIUNISIVINIG

5.1 NATUIY/UNANUIY

G. Gitgeatpong, Y. Zhao, P. Piyawongwatthana, Y. Qiu, L. W. Harriger, N. P. Butch, T. J.
Sato, and K. Matan, Nonreciprocal magnons and symmetry-breaking in the

noncentrosymmetric antiferromagnet, Phys. Rev. Lett, 119, 047201 (2017).

G. Gitgeatpong, M. Suewattana, Shiwei Zhang, A. Miyake, M. Tokunaga, P. Chanlert, N.
Kurita, H. Tanaka, T. J. Sato, Y. Zhao, and K. Matan, High-field magnetization

and magnetic phase diagram of O+Cu,V,0-, Phys. Rev. B 95, 245119 (2017)
5.2 A7

5.3 UNAIUNIIYINIS
6. s TidOW/NNTEANTHRU
4011102  Flandly
4011103 UfTRnsHandly

4183204 Ineansiazmaluladan1usvo D
4183205 wiAlulaggeyeyine
4183307 T wazdianynsedindidonu

7. Uszaumsal
w.A. 2559 - Yt eansdusgdanudnidnd

AEINIPNANTLaEIALLLAE UNNINEIRETIUAYNTEUAT
WA 2554 - 2556 @ 1sEAYaRWINIEN
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¢ Y a
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1. ¥e-dna W iunu duetiey
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3. AUNLANI9IVING AHEAENT19158 (@193 TTINe1)

4. ARAl Yoy a1 UNINAY Yw.a. #5159
4.1 Bggwen  Uia. auiugMansuay  uvMinendeuiiog 2558
WugImNIsumans
(neuien)
42 Ggaws  mu. YXINEN UINENABULIAT 2551

5. HAUNIIVINTG
5.1 ¢y
Junu dUoeY LAIUIT LATYINT SeUITTl WLB e uave ATy 9ANAA. (2563). NM3ANYIM
silvaslusiiuaslnuan (Argonaute) fifinsuansesnnavaussiensindelSafung
marmlufsnanidilasuasnszdugiidutiu CpG oligodeoxynucleotides (CpG ODNS).
113819398 319AWITUAT v Ineransuazinalulad 15 (2): 195-210
Fuymn dUeties Uilan nAuday suudiwy yyan wisw dunslei wazeAthni gaufa. (2563)
nsuanseanvasBuiuandsturessunwuuluifadelifaduninaseafieds
differential displayed RT-PCR. 9196153385104 WI2UAT @191INY1AIEAT WAL
waluladl 15 (2): 122-140
5.2 6191

5.3 UNAMANINIYVINNG

6. eAmiiFuRavay

4031109 F7Anehly

1031110 UFtRNsTineily

4182301  WUSAERIUDIRAUNTE

4182502 siugmansluanauwazinalulagiinmuesdan

4183202  wAlulag¥in1nnaenaInnTsy

1183303 weluladTanmiilondnfusiviosiu

7. Uszaunsal

w.A. 2560-U930U  919158U521a1INITIVe AnIneemaniuazinalulag unnine1dy
VN NTLUAT

HAILUNEIVIN5VB98195ERTURRYRUMANgRIUATNRsEUsESmANgRT (AUl 5)
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1. ¥e-ana wananwal Meydegny
2. 1@ylssddaUssunvu 3-1005-04424-xx-x
3. AIUNLANIIYING 919159
4. Aol Fosyyn a1 UAINLAY U wa. fd15e
4.1 Ugygywan e, willnadia aINTal 2556
UNNINeNY
4.2 Gygyln - . wilmatln INAINT 2548
UNNINeNY
4.3 Gyeyns L. WAIIAINTIY INAINT 2546
UNNINeNY

5. HAIUNIIVING
5.1 914798

380 AAYYIA, Aae1nTal ananans wazlandnual vigdugny. (2564). NM1sANYINITARR
uwnuduanmindundeuagluiudends. nsUszyndvnisssdued “n1sianis
walulafuazuianssy” asedl 7, 4 funau 2564, Samfaumanseny, Ussnalne,
2613- 2619

Jongartklang, N., Chanchairoek, S., Piumsomboon, P. and Chalermsinsuwan, B. (2016).
Correlations of kinetic parameters with various system operating conditions for CO,
sorption using K,COs/Al,O5 solid sorbent in a fixed/fluidized bed reactor. Journal

of Environmental Chemical Engineering. 4(2). 1938-1947.

5.2 151

5.3 UNAUNIEIVINTG
6. MeANiTuRinvey
4021124 @ty
4021125  UURnseTivhly
4182106  mMTlATEMaeiifeiniedlodmiugnamnsuiad
4182108  msmuwinilupiignainngsy

7. Uszaunisal
wa. 2556-U3g0u o1ansdusednanniviedl ininendeswignszuas

'
v av A

W.A. 2549-2551 UMY 9 Mektec Manufacturing Corporation (Thailand) Co., Ltd.
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