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Taseadanangns

1. vandndnymaly litesndn 30 Wein
1.1 ngsivveAy 24 nIene
1.1.1 NguAILAYATARANS 9 nHgin

1.1.2 nguimunanudunywe 8 mhgin

113 nguineenans wmalulad waswinnssy 3 AVt

1.1.4 NRUEMINGINITUAZANTIANT 4 nHgin

1.2 nguividen 6 whenn

2. vaadvnawie  Lideend 92 wiagfin
2.1 NAMATIMAU 21 niHgin
2.2 ngpiAvfiuguindn 37 mhgin
2.3 NRVITNANY 27 nHgin

(1) UsAu 18 WUILAR
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(2) @onizey litdsendn 9 wihein
2.5 naavEnUsEaunsaivnInvsoaviafing
Laitloenan 7 wihein
3. vuandvndenas  Lidesnda 6 VPRl
31831
1. wanadnAnenialy litiesnda 30 nudehn
1.1 ngudvdeny 24 wiqenn
1) NFUATYILAZNIHDENS 9 MiaenA
0010102 mwlneiiion1sdoans 3(3-0-6)
Thai Language for Communication
0010202 MwSanguiteRmuinuensiFou 3(3-0-6)
English for Study Skills Development
0010203 awssnquamsugiouluamssei 21 3(3-0-6)
English for 21°' Century Learners
2) nguwauANutunyed 8 nuaenn
0020110 ANATIVOITIN 2(1-2-3)
The Truths of Life
0020111 guvisn Lz iausssulny 2(1-2-3)
Aesthetic and Thai Culture
0020112 Aanudulne AR wazeanIngzsIan 2(1-2-3)
Thainess, Way of Life and The King’s Philosophy
0020113 ngraneuarAUdunaiedd 2(1-2-3)
Laws and Good Citizenship
3) nguAnedans walulad wazwinnssy 3 aefin
0030105 201ARANITINYIANERNT 2(1-2-3)
Smart Thinking with Sciences
0030109 mseenfdsneuasnilegunin 1(0-2-1)
Exercises and Sports for Health
4) NEUFVINGINITUATNITIANTT 4 vdnenn
0040101 msmseuiinduazUsusensiasuudadiulangal - 2(1-2-3)
Awareness and Adaptation in Disruptive World
0040102 DIANTHINAIINGY 2(1-2-3)
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Happy Organization

a =)

1.2 ngudviien 6 wqEnn
sl FeuldiFoudmandsing q muidBouala Swolsiosndn 6 vuiedn
1) nguATIUAZNTHRENS

0010302  mwi3uLilenisdedns 3(3-0-6)
Chinese Language for Communication

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

0010502 mwmmglﬁamsﬁams 3(3-0-6)

Malayan Language for Communication

2) nguwauanaduuyed

0020114  wallesdnw sssunAvIaiunslesiunessudu 2(1-2-3)
Citizenship Education, Good Govermance and Corruption
Prevention

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

0020116  unaSEUITAT1ETIA 2(1-2-3)

Creative Learning Spaces
0020117 @ SLivoWaUITIn 2(1-2-3)

Meditation for Life Development

0020118  lan Awandey NywdlagmaUdsuuUas 2(1-2-3)
Earth, Environment, Humans and Changes

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

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

0020121 &3 il waznsfidusanlunsiamniiosdu 2(1-2-3)
Rights, Duties, and Participatory in Local
Development

0020122  s¥uUTWNSiNg 2(1-2-3)
Thai Bureaucratic Administration

0020123 guAUAINAIEARINGT 2(1-2-3)

Happy Life through Psychology

3) nguIngAEns walulad uazudianssy
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0030106  inwAsiiloNTHALIAMAMTIN 2(1-2-3)
Agriculture for Quality of Life Development

0030107  wiAluladuazn1sasvassauinngsy 2(1-2-3)
Technology and Creative Innovation

0030108  gUNWA TInd 2(1-2-3)
Good Health Good Life

4) NFUFVINYINTITUALNITIANTT

0040103  n1sUsznaunsatelny 2(1-2-3)
Modern Entrepreneurship

0040104  NISARIAYIEYRAA 2(1-2-3)
Smart Marketing

0040105  dpulnelugaradia 2(1-2-3)
Thai Society in Digital Age

0040106  senuuuNSEsedludeRia 2(1-2-3)
Storytelling Design Digital in Media

0040107  wumsAnwiiernudunaidios 2(1-2-3)
Educational Games for Citizenship

2. RUINIVUANE Tiidasnan 92 wuenn
2.1 nauAvIMAU 21 nein

4011102 WaAndmly 3(3-0-6)
General Physics

4011103 UfSRAMsAANdLY 1(0-3-1)
General Physics Laboratory

4021201 Al 3(3-0-6)
Chemistry

4021202 UfURnsiAdl 1(0-3-1)
Chemistry Laboratory

4021203  1ANBUNTE 3(2-2-5)

Organic Chemistry

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

4031110 UFTRN5TTINe vl 1(0-3-1)
General Biology Laboratory

4091112 edamansiunisinaula 3(3-0-6)

Mathematics and Decision Making
4113109  a@d@Liieni153qe 3(2-2-5)

Statistics for Research
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4161101

4161201

4161202

4161301

4162101

4162102

4162103

4162104

4162201

4162202

4163101

4164101

4164102

4162301

2.2 naju%’lﬁugﬂu%ﬁw 37 wilenn
fuguTandwunan ot 3(3-0-6)
Fundamentals of Materials for Products

FTWUINTT AURAINIANBTININ LATTIANTAUNA 3(3-0-6)
Evolution, Biodiversity and Bioinformatics
welulaBansaumanaynsdeansdmiunisUszendld  3(2-2-5)
UAAINEPERT

Information Technology and Communication for
Application in Science

AMwdangudnsuuInnTIuNan A 3(3-0-6)
English for Product innovation

wiAAsERd s uRanAua 3(2-2-5)
Analytical Chemistry for Products
watian1sidentariinsevauRvesian 3(3-0-6)

Techniques for Selecting and Analyzing Material

Properties

nswUsgUTanuaznansiue 3(2-3-5)
Processing of Materials and Products
VANNITUTIAIUIUALNITOBNLUY 3(2-3-5)
Principle of Packaging and Design
m1mig’mmamﬁmsﬁLLazmiMUﬂu@mmw 3(3-0-6)
Standards and Quality Control
mMadugusznounisuandnigsna 3(3-0-6)

Entrepreneurship in Business Products

M3 winnssu waluled waznswddunslagn  3(3-0-6)
Development, Innovation Technology and

Intellectual Property

dununuinnssunaniug 1(1-2-3)
Seminar in Product Innovation
lassmTsuinnssunazinaluladnaniug 3(0-9-0)

Research Project on Product Innovation Technology

2.3 NFUIVMANIL lidawndn 27 wiqefn
Thdeanseuenguiviies lnedidwaulidesndt 27 wiaefn

2.3.1 nguivimalulagudniuan andinm

(1) Fw1UeAU 18 MuENA

TAnTINMN 3(3-0-6)
Biomaterials
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4162302 waluladuazuinnssuiandinw 3(2-3-5)
Biomaterials Technology and Innovation

4162303 nsuandandinmdanndiyg 3(2-3-5)
Biomaterial Production for Commercial

4162304 N15UTEENAIARTININUALAULUY 3(2-3-5)
Biomaterials and Prototyping Applications

4162305 NIAALUTN LAV INDALLDSTIN N 3(2-3-5)
Chemical Modification of Biopolymers

4162306 Anensvotaduaziieiie 3(2-3-5)
Cell Biology and Tissue

(2) v nden Lidesnan 9 wuIwnn

4034201 nsnzdEsiodeii 3(2-3-5)
Plant Tissue Culture

4034905 ARANISTIINEN 3(3-0-6)
Statistics for Biology

4162307 TANTINIMTIAT9E55A 3(3-0-6)
Creative Biological Material

4162308 UINNTIULAYULUUSTTUYA 3(3-0-6)
Biomimicry

4162309 wulesssunuazJannauinIw 3(3-0-6)
Natural fiber and Bio Composite Materials

4162310 LWULYDINTINNUATAINTIVEBU 3(2-3-5)
Biosensor

4162311 THANNITUNTNE 3(3-0-6)

Biomedical Materials

4162312 gsnalvannnanaueiiandinn 3(3-0-6)
Startup in Biomaterial Products

4162313 aunIduarn1sUseydltlumnuianginm 3(2-3-5)
Microbial Biomaterials and Their Applications

4162314 MaLiukazSnwIaeiugRaunse 3(2-3-5)
wazsleiunsdonsdalunuianinin

Storage and Preservation of Microbial Strains

4162315 wAlulagdinm 3(2-3-5)
Biotechnology
2.3.2 ngudrmalulag daauazussgsio
(1) Fv1UsAY 18 vqenn
4162401 wAlulag Tanuas usssioe 3(3-0-6)
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Materials Technology and Packaging

4162402 MsHUTFUTALAZNITUTTY 3(3-0-6)
Material Processing and Packaging

4162403 nsenuuUULaznAlulagn I TANT 3(2-3-5)
Design and Printing Technology

4162404 nMyinseaudRvesTanuaruTsYin 3(2-3-5)
Characterization of Materials and Packaging Properties

4162405 UINTFIULAENYUUEEIMTUUTIUTU 3(3-0-6)
Standards and Regulations for Packaging

4162406 NsWgukuUAmSUUTIYiaE 3(2-3-5)
Drawing for Packaging

(2) Fvnden Lideendn 9 AN

4153309 wialulagn1siAdaURY 3(3-0-6)
Surface Coating Technology

4153408 ASPNLAINOANDS 3(3-0-6)
Polymer Additives

4162407 M3dnn1seEnIsiusnewazUTIYsU 3(3-0-6)

Shelf life Management and Packaging
4162408 wialuladuiazlans 3(3-0-6)
Glass and Metal Technology

4162409 walulagnediuesuaznanadn 3(3-0-6)
Polymer and Plastic Technology

4162410 weluladifouaznszny 3(2-3-5)
Pulp and Paper Technology

4162411 walulagn1siunlazn1senuuy 3(2-3-5)

Printing Technology and Design

4162412 nsleTeiTanuar Uy usitugs 3(2-3-5)
Advanced Material and Packaging Analysis

4162413 naERNYINNLATUTIYN g Eaaela 3(3-0-6)
Bioplastic and Biodegradable Packaging

4162414 asgnfnuuulunITuITy 3(3-0-6)
Adhesives in Packing

4162415 nsassAuLUURAnSugelUsnTuANR IS 3(2-3-5)
Product Prototyping with Computer Programs

4162416 USIIUINENTUR I TLAEHANATIN1TN YA 3(3-0-6)
Packaging for Food and Agricultural Product

4162417 JEUUUTTIMeiamiuladannd 3(3-0-6)
Packaging System for Logistics




vangnsImemansUndn @193y innTsuuazmaluladudn el m.v. 4 T..

4162418

4162419

4162420

4162421

4162422

4162501

4162502

4162503

4162504

4162505

4162506

4033404

4034610

4062701

4132109

4132117

4162507

walulagen

Rubber Technology

eGLIGNIEHRN

Composite Materials
Tannsiuiuazussaioe

Printing and Packaging Materials
wluwmalulad

Nanotechnology
winnssufaniionseyinvaunnden

Environmental Conservation Materials Innovation

2.3.3 ngudrmAlulagnaniuaisssuyIf
(1) F¥1U9AU
WvmanslazAluladndn Ao IR
Natural Product Science and Technology
IMALANISLYNAITNNANS UNTITUYR
Separation Technique from Natural Products
wiadadugedmiunanfsisssum
Advanced Technique for Natural Products
NVENEUATNITAIUALAMNINNENTUINTTIUYIA
Law and Quality Control of Natural Products
NSWUTFURAEHAILINGR 95 T5UYA
Natural Product Processing and Development
NSUTZINUNAN S UNTIINTA
Natural Product Evaluation
(2) Fvuden Lidssnan
nslaUsglegiannie
Plant Utilization
walulagn1suiin

Fermentation Technology

wialuladazornuaznsussliuininstianansoud

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

18 wUBNA
3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

9 ¥UYNA
3(2-2-5)

3(2-3-5)

3(2-3-5)

Cleaner Technology and Product Life Cycle Assessment

IngAvsssumAuazayulnsdmiueiesdiens
Natural Materials and Herbs for Cosmetics
9IS iOAIIL

Beauty Foods

AR SuaissIRiien s

3(2-3-5)

3(2-3-5)

3(2-3-5)
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Natural Products for Drug Development

4162508 Handauieayulnsdmsunsunmgniagen 3(2-3-5)
Herbal Medicinal Products for Alternative Medicine

4162509 NsHARLaE RN SURGnSuetasulng 3(2-3-5)
Herbal Production and Formulation Development

4162510 HanAoustayulnsdmsualn 3(2-3-5)
Herbal Products for Spa

4162511 FIIMNYITUNTAUAFUA N 3(3-0-6)
Biology and Health Care

4162512 MshUsgUamsULAwInNTSY 3(2-3-5)

Food Processing and Innovation

4162513 MsusgUemnsiilegsia 3(2-3-5)
Food Processing for Business

4162514 wmaluladTnmmnsemsuasinsesnundmiig 3(2-3-5)
Biotechnology in Functional Food and Beverage

4162515 aNTHazTINsTUINNNSE Y 3(3-0-6)
Sustainable Food and Bioprocessing

4162516 RTVINY ML 3(2-3-5)
Nutraceutical Microbiology

4162517 miwamma\uﬁaqmmmmimLL‘Viﬂamﬂm 3(2-3-5)
Insect Rearing for the Future Industry

4162518 AR uar U INTIUINGAUNTE 3(2-3-5)
Microbial Products and Innovations

4162519 uinnssundnsueiaiosdon 3(2-3-5)
Innovative Cosmetic Products

4162520 WINNTTUAAIUTINEYE 3(2-3-5)
Algae Innovation for Commercial

4162521 wasiduusglen 3(2-3-5)
Beneficial Insect

4162522 WINATIUNAASUNNINTLN YN 3(2-3-5)

Agricultural Product Innovation
4162523 UINITULBZIZUULNAT1a09 3(2-3-5)

Innovation and Stimulation Ecology

2.4 ngudvEnUszaunsalivinuseannadne lileendn 7 wiaehin
4164701 ASLM3EUANUNSDURNUTLAUNTANIT WAL E@VNIANEN 2(90)
NNUTANISURNAR A UN
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Preparation of Cooperative Education in Product

Innovations

4164801 NMSHNUTEAUNTART TN NIUTANTIUNAR U 5(450)
Professional Internship in Product Innovations
730

4164802 ANAAANYINIUTRNITUNER U9 6(540)

Cooperative Education in Product Innovations

3. NUINIVADNLES liitiosndn 6 wuaefn

Lﬁaﬂmﬂsw8"3%'}‘171'L?Jmaauiumuwﬁw&J']ﬁaswﬁgmzuﬂﬂmalzieg'l%’auﬁwaimﬁLﬂﬂﬁau
1UA7 LLazéfaahJL“ﬁlum83?1'1‘171'ﬁmumiﬁf%auimaiaiﬁwmaﬁmaﬂummsﬁmﬁﬁnL%Wé’ﬂqm%q
anuind dehdnwansadenidouldmuauatwasanuayla

AN95UNYT1870
1. wandvAneiall lidesndd 30 wiuaehn
1.1) ngu3v1UsAu 24 wieEnA
1) n@:umwu,a:msﬁ'am's 9  wilenn
0010102 aMwlveianisioans 3(3-0-6)

Thai Language for Communication
nannsldnwlnefieRmuanudnaisassddmivgSoulummssei 21 vinwe
nsdeans n1sils msya seunaznsileu ufisldmwilneiotiauenanisdinwiuas
Fuamdvnistudeussinneing o
Principles of using Thai language to develop creativity in learners 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 MESInguiianauinEznsFey 3(3-0-6)
English for Study Skills Development

WAWINAYNSN1TEUNIBITINGY Vinwen1saIamilen N1581ueg9sInEwiody

o w Y] L% 1

Usziiuuazdoyadifty Wanvinwveniseunasnagnslunisseumdne Waunvinvenissuiidfey

10
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mﬁa'ﬁmﬁa%’u%ﬂ’;’mﬁﬁigLLaz'ﬁ’lsJasﬁL%'EJ@ n1sagUANY ASLANAMNRLNEAIFANYIINUTUN N19a8579
AENY N1338YIULUUNSITEY N15IANLIANLToYaINUNEIU N1581URE1TI T LA
UsznSam Waunnagnslunissew Msaaduiin Msasuag n1saennuLaldeulmimenogen
VDIVBIFULDY

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.

0010203 mmé’enqwé’m%’u;ﬁﬁw’tuﬂmiswﬁ 21 3(3-0-6)
English for 21°* Century Learners

fimunanssauzn1sdeansnwSnqusnevinueils wa 811 1Weu luaaunisaldng
q ludiausedrfueridunans lddumenns Annisldniwiegnegndes Adewnds mmnzauiu
Usun sudenisaeunazianssunisidnivniienisdeasuasdaiuiiuare YTUINITWAIUN
aussaursAeasnSnguiunsiainvedmiuanssei 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 leaming 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.

2) nguWawAlunyed 8  venn

0020110 A21URTIVBIYIN 2(1-2-3)
The Truths of Life

AMUNUNBLAZSTTUYIRVOITIN NITHALWINUETIN AULUNINEIPIENT AIEUT Lay
Usran Wimsnevestin mefanngunndin maudtamn¥in inuesPiaioduiiguuazduiam uwn
MIN1sUsEENALTINYL 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 qunssnmnuazinusisulne 2(1-2-3)
Aesthetic and Thai Culture
MIFUSMINEIETIINA MeadsasIRUAaUnIIIvesYS Amde ArwASYe)
Tuwf e nazamnsess deeu way Tanusssudssndlnsuuiiugiusdinsiud maveadiu nsldou
uaznsiadeulm lunmsuansoondaisassimeiaussalveiensiammame sl dem way

11
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anlyy duasunausssuasesssy wavnsilugfidnenan msuasmanui nsasiassdfalziay
fanssshgnadilanueadilagdu Swiwumsuasuuas uasmsiiduiinegadinnuauluda

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 anululne 30uR wasaanswszsvn 2(1-2-3)
Thainess, Way of Life and The King’s Philosophy

UseTamansvalng dnuvaeveiddinlng Jausssulng Ussindlne wazaidaan
vieadu anudulng nsesemindesenudulng wazdrdndnviiline Inenaludaulng nsidhg
AanssuaneauazanssuUselen aafANUTYRIMEnINIEIIVILAYNISURINMEANTNTE NGNS
UfTReWanuLes

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 nuanguazanulunwaiion 2(1-2-3)
Laws and Good Citizenship
nguaneiieafudinlsediiu ansuazwihiiveswadlodlng Avniedeay avdnns
WiswgNa @vEnIeinusssy @vgnenisdes nsunaseive ssusulszesdles aantunienisdes
WAUINITNWNITLDY Lazn138dIuImWNINITLIes
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.

3) nguInearans wmalulad wazuinnssy 3 waefin
0030105 21AAANNIINEIAENS 2(1-2-3)
Smart Thinking with Sciences
NINNITHALNTEUIUNITANYDINY WY NTEUIUNITAANIINGIAIENT ANAFIARNTLY
PeusednTu msundamuezdndulaludiin lnen1sAnfisssuunazaseassa

12
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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 n1seanfdanieuasiwiieguam 1(0-2-1)

Sports and Exercises for Health

vy Yasiavane wavUseleivesniseontdimeuasiivn udnnsuastuseu
sua\‘iﬂ’liaaﬂﬁ'lé’m’lﬁu,ﬁaqsuﬂ’lw MspeniEIMEioRAIANTI0NINYININIBA LA 9 NILABNAINTIU
mseenidameuasflidenadestumeanas o fnmseenindimeuayligunsalieiesionsesnriids
ﬂﬂaaéﬁﬁgﬂa‘% NSHNNI9NMAINIElUANNUUSNMINITONAIRINIY NTTVAFRULAE TP UNARNTTONIN
NNANY

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.

4) NFNFVINYINITUALNITIANT 4 viaenn
0040101 nsnszntiniuasuiuddenisiasuwdaslulangalv 2(1-2-3)

Awareness and Adaptation in Disruptive World

15505 1ile uaznseniinfsnisiasuudasgatlagiululifsny day iAsvgha
nn5iles Fwwnden waluladansaume wasuinnssy nansenuiiudany nansenudunisdes
NANTENUMLLATYEAY NanTENUMUAIndey mslimeluladasaumaiazuinnssy msuiush
Weuitymnsmssdinanudndluguuuulniegefiviviudensudsuuadudsnugatiagiuls
DYIMMNZ 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.

0040102 DIANITUNIANEY 2(1-2-3)
Happy Organization
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AUNUNBLATUTTLANUDIDIANT NITINFNINLINADUDIANT TAUTTTUVDIOIANT
UUAIUNAINTATEY AIUNNIELAEAUAAYTDIDIANTUIAIINGY FINEUTIUIN NSUTBENALY
I udananifeidduainannugy maiauegeiiaugy nnsildusulunisaiisesdnsum
AU

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) ngudviaen Ldeniseulitosnin 6 Migfin

il SouldiFoudmandsng q auidiSouavla Sruauliidosndn 6 miredn

1) ﬂém%’lﬂwﬂLLazn'}sﬁaaﬂs
0010302 AMeSuiiensaesns 3(3-0-6)

Chinese Language for Communication

AANY 28 wazUszlenniwidusgrsinedniunisaunu ludinuszd1iu onws
AeIusaznseenides nsiininuenisdeasnwduluaaiunisalaa o

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

communication in various situations.

0010402 awdiduitenisioss 3(3-0-6)
Japanese Language for Communication
Adnnt 28 wagUsgloanudgueensirsdmiunsaunuludinsgdiiu Snws
nwIukazniseanides nsiinvinuensdeansanunduluaniunisaleng 9
Basic Japanese language vocabularies, phrases and sentences in daily
conversation; Japanese phonetics and pronunciation; practicing Japanese communication in various

situations.

0010502 mmumglﬁaﬂ'ﬁﬁaa'ﬁ 3(3-0-6)
Malayan Language for Communication
AN 98 wazlssleanwinangegitgdmsumsaumniuiinUsedriu dnwsniwn
UAYUAZNNTORNLEEN mi?lﬂﬁﬂmmi%mimwmmgluamumiaism 9
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2) nguWauanadunyed
0020114 warliasfnen sssuniutanunmslesnuaassudu 2(1-2-3)
Citizenship  Education, Good Governance and
Corruption Prevention
AmmIgLazaNdAyYonalles unum anduiind wdnaud Aussalu
ffmedsau mawn Vg wadestuanuuasuudasgalaniaiand wunfangud nsuinis
Famisssaanfvia Jgmuagnisteatunainaediudu nsiauazussdundnsssuniuiaves
NI
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 asaumAiNansSeu3 2(1-2-3)
Information for Learning

ANUVINELaYANLAAYYBIANTAUNA ANABINTTLY NTTUINITRILIINYENSS
AITAUNA ANUADINITIVAITAUNA NITARLEDNLUAIANTAUNA NITAUAUANTAUINA N15UTZITU
AMANENTAULINA NTIATIETRATAAATIZATAUMA N1TABABIARINTANTAUNA NITTLUTIENTT
9198HarUTTANUNTY NS LaURANTAUNALLIULUUUNANIYINTT

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 unaseusdeaineassd 2(1-2-3)
Creative Learning Spaces
ANUNINYUAEANUEIAYVBIUNAUTEUT mﬂ%lma'qS&JuiL%qa%ﬁmﬁﬁLﬁami
SHUINaanTIn ANUNNIY ANNAIAYLATVRULYATYDILNAUIUSITIATNETIA UTHANUBILNET
Seuieaineassn ninensasauna nswnfeuimsluuvaaieudideassd
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 aunSiiewauITin 2(1-2-3)
Meditation for Life Development
AUNUIBVDINITYINANT JAUTEaeA 513 Fumou f\gm'%'mﬁuﬁuaamiﬁmm%
SNYULVDINITUTNITULATNITYINANTT Uszloviludand anwayeIn1TnofIuaNId Lagn13u
anslulludindsesnu aunsiumaiFounazniseu Snuay tuneu auauli Usslovivesany
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wazgna dsimsiisenidasun anuuansiasznitsauasfvidaau wiudiauasfuidaau
yalaniuIUaaun

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 (Jhdna) 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 Fewandeu uywduaznisiufeuulag 2(1-2-3)
Earth, Environment, Humans and Changes

Tassadrsuazesdusznevvedian n1siWdsuulasveslan Sefivhsssuvif
n3neINToTTIIVALArAIAdeN nsdansAandenutagmsiamneg ey nmsuuivesyed
sedsfidAsssurAuaznisiUdsuulasdaindon n1suszgndldgiarsaumaiiionisinnig
dandouuarAeRUa

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 NAIUKADTIIUNSIN 2(1-2-3)
Miraculous Power of Mind
Usngmsalndamadn siusmdeyauazSouiusingmsaindasing q MAnande
uyud M3Anndsindng q Wduiusednddanunszuiunsmisingrmaniseszuuaina
asauna inTesloinemaninatuayumsiandsdanazersualvesuyud
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 nsuAluaNUTARd I8 URYS 2(1-2-3)

Conflict Resolution through Peaceful Means

unAnuaznguianudands dufniw Uit mstestunimdaudsisunss ns
AATILVANUTALES LaAUTULIIUTEAUYAAR YUY WAL TENINNUTENA LUINIFURISIUNS
uityvndinnanuduiam

Concept and theory of conflict, peace, violent conflict prevention, conflict and
violence analysis in personal, coommunity and international levels, model of peaceful means

in solving peace-threatening problem.
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0020121 ans wihil waznsidausaslunsiaundosdu 2(1-2-3)

Rights, Duties, and Participatory in Local Development

USoey1 wwadeiefuansuaswiing madeuaznisunasesuuiiaiusiy ans
wihil Waunisnisunasesiesiulng sUuUUATUIMIHATNNIIResdnIsUnATesdILTIBY
Hayuarguassa wamadlutagismaunliinisunasesieaiulne

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¥uUTIENTineg 2(1-2-3)

Thai Bureaucratic Administration

AM3UIMTIIVNTAIUNENS druginiauazduyiesiiu 1155918119 113
5291881119 MNAYeanUI891UTIBNIT BadnIBasTE $§IAMAY NsuUsIUSEIAIMA
Wnthiivesdy Teldiarsetisvesizuia fguradidnnsednd n1suin1suszvITULUY
didnnseiind n1ssuiladesvesUszmvuy nssudteyarniasvesssyivy

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

awareness.

0020123 guiudIndiedninen 2(1-2-3)

Good Life Through Psychology

NSHALIAMAINGIR Wawnuenudngain nsusumlidiniiauguiuy
AUAA NITINWHUTIN NTETNUYBEFUITUS MITwLIN1Igdl N153AN15A1EINGAYDTIN N3
WAILIFLDIAILNITTEUIAADATIN

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) nguINeIA1Ens walulag wasudnnssy
0030106 INYATNBNTNAILIAMN TN 2(1-2-3)
Agriculture for Quality of Life Development
WFIRAUNITINEAT Useleviuazdszlanvainsinems n1sinynsiuanngilennie

[y

N15UszgnAdannIenIsineasitoduasuaunIm NMsneasiiedIuedisn n1sineasiien1stuiniiou

q
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\swgiaguy MsuAtlymnandamsnsineasimeouinnssuuaznsuUsy wagmsiiuyannandn
NINILNYHT

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 wAlulaghazn15a319a55AuInNTsY 2(1-2-3)
Technology and Creative Innovation
anuf andlafeiumalulad msdenuazuszygndliifiewamunnunmdin
MsassassAuTanssufimnzaufuuSundeuwas nsiUasunlas
Knowledge, understanding related technology, selecting and applying to

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

0030108 HUAWA TIAR 2(1-2-3)
Good Health Good Life

mmé’ﬁugmé’mqmmw AMUAIAYUALIANIFVNIN N1TALAFVNINVBIUARY
41978 nann1sldeandyusedndiu erunudagdu ernnulusia wasndadugiguninly
FiausedrTu nsldetlunieiifin madnw m’mitﬁ&’sﬁumimwaﬂ q%’%ll,t,azmqu NSAUAFUNINAA
winnssulasinalulagneguain

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) NHUANINYINITUALNITIANTS
0040103 n1susznaunisadielval 2(1-2-3)
Modern Entrepreneurship
wnAnuaznguferiumsiduguszneuns msuasnlenauagnsiuienis
gifaluganfinmauasuutas ysanmsanuiemanssunisdnnisiunisuinsgsie nagns
dmsuiUszneunts way N139AN1gsAALIALAN
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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 N1INAINYIYAIN 2(1-2-3)

Smart Marketing

wIRnkazng el Nsudstunamsaatulandagdu neinssuguilnm n1suds
diuparn nsnmvuangundmving MyNneuriandadiue nsasnsdun nsiansnaine el
fooulavuazoawlor manaaiilegsiayuy

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 deaulvelugnfdiia 2(1-2-3)
Thai Society in Digital Era

1Y [ a

WWIAA AUTINELAEANEAYRsdIALEARaYa NsiAsuwlaasdenulng

o

| aa o

ddenugaAdia nssuiteyaransinudendvanaziadetedsausoulayl aruiinlauaz
Wnwen1sidimalulagfdnalufsaiieassd nmsseuiwaznsusuiilugafdvianiunseuung
nedeny anuesevtiniluausssularasesssumsldnalulagndvia

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 sanuuunsiaGesludedida 2(1-2-3)
Storytelling Design Digital in Media
naddowiudevilusuuuuninadosiisnm davmi Fes unaunun ua

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

voice, dialogue and various production techniques for platforms in digital media.

0040107 inunsAneiveanuidunaiios 2(1-2-3)
Educational Games for Citizenship
AudfgyrenunIsfnykazaulunadion Ussanveunun1sfineg win

MsmssenLUUINLNsAnY Lo muaadnvuryemalies nsldde walulad uazuinnssu

funumsAnwiteiamianudunaiiies nsveassdnfanssununisAnyiionanudy

wawlesluszuaulszysulng
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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. NUINIVURANE laidaenin 92 %U8NA
2.1 naUIvIMAU 21 wilenn
4011102 Agndnaly 3(3-0-6)

General Physics

pdnn1smsilEnduarnnsuszend \emaseuaquiidonts namans vedlua
onuvwarnand aduuazadudss Inihuazusivin aduusimanlii ieumansuasianduslysl

Physics principle and application. The topics cover Mechanics, Fluid,
Thermodynamics, Waves and Sound, Electricity and Magnetism, Electromagnetic waves,

Optics and Modern Physics.

4011103 UjtiannsWandlY 1(0-3-1)
General Physics Laboratory
UFtRnsifeadu nsiauazanunainaindou namans veslua guvwarans
aaw Il udwin seumansuagianduslol
Experiments related to measurement and errors, Mechanics, Waves,

Electricity, Magnetism, Optics and Modern physics.

4021201 LAl 3(3-0-6)

Chemistry

lassaseegnon Usunaansduius siussiall autfvessnansiguniiniasinsy
FHu ufia vounaIuaraTazany Yedule auvnarans vaurans aunaind nn - wa il
wildun3e wildaedes widwndey

Atomic  structure, Stoichiometry, Chemical Bonding, Properties of
representative and transition elements, Gas, Liquid and solution, Solid, Thermodynamics,
Kinetics, Chemical Equilibrium, Acid- Base, Electrochemistry, Organic Chemistry, Nuclear

Chemistry, Environmental Chemistry.

4021202 UUanIsLadl 1(0-3-1)
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Chemistry Laboratory

nannisanuUasasieluriesdfiiinng arsedl gunsal i3esile uazmaiea
fugnlurosufoinis nmawdenansazats mslinsn nquesia gauwarans vaumans
aunawall aunavetlessuy Audunin - A9 wadliilied a1suseneudunsd

Laboratory safety principles, Chemicals, Basic laboratory apparatus,
equipment, and techniques Solution preparation, Titration, Gas laws, thermodynamics,
kinetics, chemical equilibrium, lon equilibrium, Acidity- Basicity, Electrochemical cells,

Organic compounds

4021203 \ARBUNITE 3(2-2-5)

Organic Chemistry

nsiinleuneesivia milaidu awmeslewndl vliauaznalnufAzevesansdunid
UfAzeniaidu UfATeanisunuil UfAzeanisiida UfAseuneslendn uazufitenves
arsusznavlanydunid nsiFende audAimanivaznienin nsisuuazUjfizenves
asusznevlalasaniueu ansuszneunelsuuin uazasUsznoudunidiiimglaiduninmneg
woanagea swnes awanlen dalvs talas Loaflan Alau nInA1sUENTan Lollu 1olug waz
UitRnsTiaenedesiuifommsussens

Orbital hybridization, functional groups, stereochemistry, types and reaction
mechanism of organic reactions, addition reaction, substitution reaction, elimination
reaction, pericyclic reaction and reaction of organometallic compounds, nomenclature,
chemical and physical properties, preparation and reactions of hydrocarbons, aromatic
compounds, and organic compounds containing functional groups, namely alcohols, ethers,
epoxides, sulfides, halides, aldehydes, ketones, carboxylic acids, amines amides and

laboratory experiments related to the lecture topics.

4031109  F2Inewialy 3(3-0-6)

General Biology

audRveddlidin n15¥aseuvdadidin sudoviTinermans arsailluddidin
WwaduazuUeaTy fiugmans nalnuesiiaminis mumainvatsvesdaldin lassaiianay
wihivesfivuazdnd dlminetuasngingsu

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 UjiAnstiaingialy 1(0-3-1)
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General Biology Laboratory

UfURnsifeafuauiivesdaldin n1sdnseuuadin sudeuiBinermany
arsailluded@in waduazviuunueddy Wugmans nalnvesitauinis anuvainvansves
A4e0i%3n Tassaanagnihfivesivuazdnd Snineuazngingsu

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.

4091112 atinAdasiun1sAnaula 3(3-0-6)
Mathematics and Decision Making
LUNSNFUATANDSTLUUA NITWATEUVENNISITLEY DRT1dIU So8as ALY
Hunazadidodu
Matrix and Determinants, Solving a System of Linear Equations, Ratio,

Percentage, Probability and Elementary Statistics.

4113109  adAienside 3(2- 2- 5)

Statistics for Research

wRnfiugAefuTEeuIEIY anuddyresadflunisife duvs sed
nsindeya nsiauuliugdiunarsuaznisinnisnszaney Asuanuasautazduiidfy
Uspwnsuasiiog s n1suankaadfiléaindiogns n1sUssIma MvadeuauNRsIUL N1g
NAAaUMELAMNIAIED N1TIATIZRNITONNDELATENAUNUS N1TIATIZIANLUTUTIULUY 119
PEINAZARINNNTIATIE VUL aMILADUN LMD TWAZNITIBITUNE

Basic concept of research methodology, importance of statistical research,
variable, level of measurement, central tendency and dispersion measurement, important
probability distributions, population and sample, sampling distribution, parameter
estimation, hypothesis testing, chi-square test, regression analysis and correlation, one- way
and two-way anova, data analysis by using software package and interpretation of statistical
data.

2.2 n'sju%'lﬁug'mﬁm%w 37 wdlenn
4161101 Nugrutagdmiunandiaai 3(3-0-6)

Fundamentals of Materials for Products

arudilugiuuasuunAaiiisadesiutaniinm meluladfanuazussgfas way
#13ainsITNYIR N15UTEYNALTUIANTTULAL TaRTINI WnAlulaE TanusTYiae a1sannsssuyd
Tugnannssy
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Basic knowledge and concepts in biological materials, Materials and
packaging technology and natural extracts. Innovative applications and biomaterials

packaging material technology Natural extracts in industry.

4161201 FIUUINT AIIURAINNANBIININ WASYIFITAUNA 3(3-0-6)
Evolution, Biodiversity and Bioinformatics
mnudRgosAaLaznguiiiauins ArudiuRidaunsvesadidie

ANUNAINYAIEVINGUTINEAS T TuadNGASNI a195555u1F arsadnnivwazdnd uaz

NanAaINgAuN3es BunasAdTindaudsiusnssy mauszgndldimaiamaluanaadislnsl

srufulusunsumeufimesiiteairsiuliiuisifamnnsandeyasiugnssy nmsussyndldinade

nedluana nsauAudeyalug udeuadvine (biological database) Wardansauma naenau
avsUnshaznIngdunalagn

Importance of the concept and theory of evolution. Evolutionary relationship
of living things. Diversity of the Bio-product, Biochemical products, Natural substances, plant
and animal extracts, and Microbial products. Genes and Genetically modified organisms.

Application of modern molecular techniques in conjunction with computer programs to

create the evolutionary tree from genetic information. Application of biomolecular

techniques. Searching for information in biological databases and bioinformatics. As well as

patents and intellectual property.

4161202 waluladansaumeaaznisaeansdmiu 3(2-2-5)
nsuszgnAldaufIuIngaans
Information Technology and Communication for
Application in Science
Auiiugumanealuladansaunauasdumoiidn n1sUsegndlfinalulad
asaumAsIiuuiuIneImans nslilusunsudmiunuasaumeaiionisdaiiuteyadu
Weeans nsdideyanavansaumamen e mansmenaluladansaumeaadisll
nagAIULLEUR-ININYUBYa NAeneq aeeasaasd
Fundamentals of Information Technology and Internet. Application of

information technology to scientific work. The use of programs for information storage
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science. Visualizing data and information in science with modern information technology as

well as presenting - criticizing information Through various media creatively.

4161301 AMYIDINEAIMSUNIANTTUHAANUN 3(3-0-6)
English for Bioproduct Innovation
Reading and writing skills in Bioproduct Innovation. Practice in different
reading strategies including scanning, skimming, identifying main ideas and specific
information, introduction to the process of academic writing or scientific report or abstract,

developing outline and writing summary in area of Bioproduct Innovation for life.

4162101 ATAATIZAEMSUNARN I 3(2-3-5)
Analytical Chemistry for Product
mi"?meﬁﬁﬁja;ﬂaLLazma%’ﬂms%’a%amamﬁ%mawﬁ WAYUUINTFIU NS

Anszilasihninuaglaeuiues Andfdanisldiaiesdenanifienegidmiviatag nns

Ansilaenslnngs mdeseiineoedesienianinsalnd
Analytical chemistry data analysis and data management. Calibration

method. Weight and volume analysis. Practice in using analytical chemistry tools for

biomaterials. Titration and spectroscopy analysis.

4162102 wallansidenuazdiassiauifvesian 3(3-0-6)
Techniques for Selecting and Analyzing Material Properties
wedAnInsadeULarinTnuanzvesian Mavmiimdnlana auf

yenenn autivnaad audRdang autfivisanuieu uazthdeidwasoauifvesian
Techniques for examination and characterization of materials. molecular
weight determination. Physical properties, chemical properties, mechanical properties,

thermal properties and factors affecting the material properties.

4162103 nsuUsguTaquazkaninel 3(2-3-5)

Processing of Materials and Products

mawdsuianteunsuuszy nquinistusuiagdomadaieg luniauds
wandfaus msfnUfoRnananuarTusUnandasinedinesiemaiaie

Preparation of materials before processing. Material forming theory by
various techniques. Practices in mixing and forming polymer products using various

techniques.
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4162104 NENNITUTTYIUIUAZNITODNUUY 3(2-3-5)

Principle of Packaging and Design

AYNMINE NI Uszl,m/lLLasaﬂﬁﬂizﬂaumawﬁiﬁ;ﬁm% A159uH UL DN
PONWUVUTIYN uazn1sidenlydan nsen1y wanadn lane wii N1590NLUULATIAT 199U
Sl MsRnUZURNsRRNLULUTIYN

Definition, function, type and composition of packaging. Planning for
packaging design and selection of materials, paper, plastic, metal, glass, structural design

of packaging. Packaging design practice.

4162201 UINTFIUNAANUINUATNITAIVANALNIN 3(3-0-6)
Standards and Quality Control
Au% wéNNIT warsruUIBNsUfTRAIRUIIAIEIUNER el 3AIUANLAY
UseiuAuNIMNGATe NMSMYUANIASEIUAMNA KGRI MILUUEINE N153ANTS NMIUsEiudum
WANSuT N1seuAuNITUINNTaUldREnSuTiduanThe maUszendldszuuannn GMP, HACCP
ua 10 Tuvaedesdiolai lunseuauauam

Knowledge, principles and systems of practice regarding product standards.
Quality control and product assurance. Determination of international product quality
standards, management, product warranty, process control until the final product. Quality

system application of the GMP, HACCP and ISO quality systems, as well as new implement.

4162202 nsugusznaunisnaniaeigsia 3(3-0-6)

Entrepreneurship in Business Products

AR UfUTENEUNT kazmswannaudugussnaunsiuuITias
viunfuazussgslavessiuszneuns audnuaizresuszneumsiszauaudiia msuszidliy
9auds grseu sinuwruaznineinsisniuvesfusznounisfuussiae nsimuinuan
a99aTIALAEMTATNANLAN NskararUseidulen1an1egsRanILUTTTU

Entrepreneurial  concept and the development of packaging
entrepreneurship. Entrepreneurial attitude and motivation. Characteristics of a successful
entrepreneur. Strength and weakness assessment. Essential skills and resources of a
packaging operator. Developing creativity and generation of ideas. Seeking and evaluating

packaging business opportunities.

4163101 N1TNAILY WIRNTIY Walulad waznIwddunislayn 3(3-0-6)
Development, Innovation Technology and Intellectual property
AMINAUINERS U NsTEwaluladansauna wazAaouiIaeId1nsunISEUAY

doya NsduATzkaziinTgvideyalugiudeyaningimans n1sedusienanuide n1sisey
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SUIAZIWEUUNAMIUNINITINIG BaZN1TULEALD F3UFITULALNITONBINANWINE anlunTnddu
matya wazaulaendsluiosujufnig

Product development. Use of information technology and computers for
information retrieval. Synthesis and analysis of scientific data. Research discussion,
composing and writing academic articles and presentation, ethics and research citation.

Intellectual property rights and laboratory safety.

4164101 FunuuInnIsuNanN U9l 1(1-2-3)
Seminar in Product Innovation
MsuiamunmSiaginvgmeiuuianssuAnemansuazimaluladudndnusily

Yagtunazouaniiisites safsenudufusznounsiuuianssundnduet shunnsiiaus

ULy uavuussiaiiieatosiunsaiisuianssundniosi
The enhancement of knowledge and skills in science and technology

innovation, current and future related products Including entrepreneurship in product

innovation. Presentation of research articles through the presentation of research articles

and business plans related to product innovation.

4164102 1A39N19998UTnNIsuLazmAlulagNEnA 3(0-9-0)

Research Project on Product Innovation

mMAdesuuinnssundn fusilussiuiyyes msduduteyaiiiolilunisid
NTIATIERkavaIURa N15WeuTI8UlATINTT 938555URUNTEBadayalunaduivinisuas
NsUNENONANWITY WauenaIdslunuUsyivng

Research in product innovation on the bachelor’s degree. Searching for
information for use in research, analysis and conclusion, writing project reports. Ethics and
citations in academic work and research presentations. Presenting research results at

academic conferences.

2.3 NHUIYNANIZAY lddeandn 27 widefa

[

TideniFeuieinguivnegd laeddrwauliddosndt 27 wiehn
2.3.1 nguAvnalulagudnineliandanim

(1) ¥109AU 18 %U28HA
4162301 aRdINN 3(3-0-6)
Biomaterial

arwdidesiuieafutanildlussuuTanim Sandaamainds & wasqdunie
nénmsltimalulagdinmanyszgndiilesulsanssuiumsedn dedmuanazasesssuiiiiendes
Aumslitnm dedfanazauiififosnisvesian mmanianianmanasneduwes lanzuas
wsaiin MsUszynald vila uazuszianvesianildluieqtu wsudfagmauny (Circular
Supplies) AUMUDDALUY
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Introduction to Biological Materials. Plant , animals and microorganisms
biomaterials. Principles for applying biotechnology to improve production processes. Terms
and ethics related to the use of Bio-limitations and required properties of materials
production of biomaterials from polymers metal and ceramic. Application of materials types
and Circular Supplies Trend to design work.

4162302 walulaguazuinnssudandanm 3(2-2-5)
Biomaterials Technology and Innovation
n139uNYlakazn15UsENAvelandInIn n1sANwIdNYMzaNIzveeian

Fanweuduiusvedlasadsarautfvesian@anm anudidulinidinnuazanuduiiv

TARYDLARIENNTININ N1TOBNUUULALNITHEN Tnssaauagnsivdsuulamiaaiinneninges

Fan¥inm sudamsvszendldlugaaimnssuginmlumiumig o
Classification and application of biomaterials.  Characterization of

biomaterials.  Relationship of structure and properties of biological materials.

Biocompatibility and toxicity. Biodegradable material. Design and production. Structure and

physicochemical transformation of biological materials, including applications in the

biological industry in various fields.

4162303 N1INANTENTINTNTIN IV 3(2-3-5)

Biomaterial Production for Commercialization

nsudningRusTurRLar TngRuTiansnaidunmaunuld auatRivesian
Frnmidanuudeuss nuanufeuldffidulinsdedanandeu narauazimaluladnisudn 51A7
LAEAMNINTBIIANTININ AEINITalunsudsiuvesTandinmlunaindaglu anunisalves
wandusiianiinmludsemanazsinaszina wldulusunanveandndusiluguuuusiieg 1
annsothluldlugnavinssuiivannuans

Producing natural and renewable raw material. The strength of biological
material properties Good heat resistance that is environmentally friendly. Market and
production technology Price and quality of biomaterial. The competitiveness of biomaterials
on the current market. Situation of biomaterial products at home and abroad. Future trends

of products in various forms That can be used in a variety of industries.

4162304 n1sUssEnAdandInmasAULUY 3(2-3-5)
Biomaterials and Prototyping Applications
wwiltiuagm e Janininnguwsnin lave wedwes Januay wavianuily

o w a a a & s v A 1%
n1siianniinedeSmudugiuludssenaldlunuduwuy lelasamaduwuiniddunisads

Walde MseanuuukazifInTIuvesaanlnanidnsnaseniseenlniveailoedou n1suusy

Tandwiunsussendldau
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Current and future developments of biomaterials; ceramic metallic polymer
composite and nanomaterials, polyurethane based materials with applications in Prototype
model, hydrogels to guide tissue formation, engineered scaffold architecture influences soft

tissue regeneration. Material forgings for application.

4162305 n3AALUINILATIVBITINDALDS 3(2-3-5)

Chemical Modification of Biopolymers

arudidoswiuienfutandUsznoy nmeduundsznn ssdusznau Tassadg
waranUReng veslanigausyney NalnNISIEASULTS Lﬁ/lﬂﬁﬂﬂ’l’i‘%ugﬂ LLazﬂ’]iﬂizqﬂm‘Wﬂ’mﬁfaﬂ
Weusenaulugnamnssusng 9

Introduction to composite materials, classification, composition, structure
and properties of composite materials. Reinforcement mechanism Forming techniques and

the applications of composite materials in various industries.

4162306 nensvenvaduaziioie 3(2-3-5)

Cell Biology and Tissue

Tassa¥refiigatestunisinauresaad fpdnsuaznisutadivesad ns
Fouanmwesaduaiiioifie Ineinstunsianngiuinm il a3sinewessad Wedoves
fowardnd warinennsatelmivenvaduazilede

Structures of cells function. Cycle and cell division. Deterioration of cells and
tissues. Science and development in biological, chemistry, cell physiology. Plants and

animals tissue and modern science of cells and tissues.

(2) Avdan lddaenin 9 Miaenn
4034201 NNSINIZLALSLUBLEANY 3(2-3-5)

Plant Tissue Culture

weila warisnsnsdeaidedeiy Taeldomnsduased wazeesluuluanie
Jasaite  mmhimalaniamnzdsndeBofivluusegndlilumsvenetusiic Usuusetusity
muenafuineiugin wegmsliusslonilumudumaluladfanin

The study of plant tissue technique and methodology by using synthetic
medium and hormones in aseptic condition, application of plant tissue culture technique

in plant reproduction, improvement, conservation and biotechnology utilization aspects.

4034905 #0AN19YI MY 3(3-0-6)
Statistics for Biology
nsfnwdoyauaziiegietoyaniadaines nsmaddyagiuiieaduteya
dnsdrunazauunzlu nMsinszideyadieiSnsmsadifsne W nsnagaulaiidaes
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AVduIUS Muanneuldudu warn1TIATIEYANLLUSUTIU WuAY SIBIn1snRuNTnaes
WUUR1Y) dmTudeyan1agyine

The study of biological data and sample, finding fundamental data in term
of statistics, ratio and probability, statistically analysis the data by using; chi- square,
correlation, regression and analysis of variance (ANOVA) etc., experimental planning for

biological data.

4162307 FaATINNTeaF19a55A 3(3-0-6)

Creative Biological Material

audRuazdnuaizianznatandinim arwiiugiuauiangu enudsaniy
AT Anudeevesiagdanmiesainnisnsgsindana Yaganmidssznouielvsl
wisuaannawny (Circular Supplies) fluMueBNWUY

Study of the characteristics of biological materials. Basic knowledge,
flexibility, friction, firmness. The damage of biological materials due to mechanical action.

New composites of Circular Supplies trends and designs.

4162308 UIANTTUAYUKUUSITUYR 3(3-0-6)

Biomimicry

wdnnsuardsnsdeuuuusssued wWilanssuiunisuanuazeanuuuiinuly
595UwAeAEITIn Aumuuiaualug wazdelandUamiidesnisifielindndoe wdenis
AiugsAaliuseansnn naunduiusssuduas llasidymsdeaninuinday

Principles and methods of mimicking nature. Understanding of the
manufacturing and design processes found in living things. Finding new ideas and connecting
then to the problems that need to be select for effective business operation. In harmony

with nature and does not create problems for the environment.

4162309 WulvsssuypuazFaguandanim 3(3-0-6)
Natural Fibers and Bio-composite Materials
dulglasuusesssunivesianuay nszurunswaniduledmiunisusegndid

=

anamnssy N1sdaRnvesdulenazunindlutaguaudulosssuyd Taauaudulosssusfu
msUszendluues Sagnaudulosssunaiionisussgnd 1udsieaine mesluwmuazmesly
wanamnluTanuandinmiiidulefivdy ssduszneundn wagaqmanTinmiioounan

Natural fiber as reinforcement for composites, processing of fiber for

industrial applications, fiber- matrix adhesion in natural fiber composites, natural fiber
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composites for automotive applications, natural fiber composites for building applications,

thermoset and thermoplastic biocomposites, and biocomposites for the future.

4162310 WUYaINETan LAz AIRTIIEEY 3(2-3-5)
Biosensor
nénnsiugiuuazndnnsinuvenduwesmstinnuasfnsvaey Wuges

nMeTInnAuNIsUsEYNAlY wasinallnadiel
Basic principles of biological sensors and probes. Biological sensors with their

application and modern techniques.

4162311 YEAN19NITUNNE 3(3-0-6)

Biomedical Materials

ANUIMEIIUINgImEns wazinalulad neauiandinimmnianisunng n1s
uunUssan veeian asruseneunuall lassasaluana dnvauznaualideidndanuvazids
Wand audf voedan nzuIuAITNERFULUUAI9Y N5 Usegndldaun1eniunisunmg uag
wAlUlag AUAINTINIIAUTER

Principles of biomedical materials science and technology; classification,
chemical composition, molecular structure, physical chemistry, physical characteristic,

processing, medical application, and advance in biomedical materials technology

4162312 gsnamdanudnduanTandanm 3(3-0-6)

Startup on Biomaterial Products

nsAllugsiandndanginm msimunwinnssugsiamalulag@inim Seuin
1#va9 Biotechnology wag Startup Business Model nN15U311S Bio Business \enudadu ns
afalenamanalulagyinin 35an yuueIninideuastinamu

Businesses of biological products. Biotechnology Business Innovation
Development To learn all dimensions of Biotechnology and Startup Business Model. Bio
Business Management for Sustainability. Creating biotechnology opportunities. Thinking

process of perspectives from researchers and investors.

4162313 aunsduaznsUszanaldluauiandanimw 3(2-3-5)
Microbial Biomaterials and Their Applications
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NSANIAIUNAINTAIEVDIMSNEINTYAUNTIRazNITNUTN YT aluladTanin
nsliusslemianqduniduasnaninmiangdunidluningraivingsy edunidinaneulesaly
luemsdad wazaduniddmiumiuaudnsiiy n15uTmsdanisTaninin n1sdnvinguuuy
Fonnaswesnsanelouianmnisdanw msuimsinnisBesngmneiiieadesiuiananm seuu
nsUIMsIaNsaseYerdtiantinniiivseansamuagliunnsgiunudeiivunves OECD

The study of microbial resource diversity and their storage. Biotechnology,
microbial utilization and industrial microbial products, including microorganisms producing
enzymes used in animal feed. And microorganisms for pest control. Biomaterial
Management. Biomaterial Transfer Agreement Formulation. Management of Laws Related
to Biomaterials Efficient and standardized bio- material warehouse network management
system according to OECD (The Organization for Economic Co-operation and Development)
requirements.

4162314 nsnukasnwaIenugyaunIduasnsTdqaun3dsnds  3(2-3-5)
luuiandanw

Storage and Preservation of Microbial Strains.

wdsTngRusTIITRAMIUNTINIZIABRAUES Wiadafugulunafuinwans
fiugeauvEdlunguamiantinmmuvdnaina wieslolunsinwmaneluladnisiuinum ms
dansteyamenuslugunuulusunsugiutoya

Natural raw material source for microbial culture. Basic techniques for
preservation of microbial strains in the International Biomaterials Division. Education tools

for storage technology. Species data management in a database program.

4162315 wialulagdanw 3(2-3-5)

Biotechnology

lejaéLLazﬂi%U’)Uﬂ’]iW']ﬂ‘?ﬁ'ﬁV]ﬂ’ﬁJ@ﬂéﬂﬁ%e‘]@l ﬂ']%'L‘W’]%L?:ENL%aéLLagL‘ﬁ@Lg@ n1541
Auimamalulag@inwlvldusslovilunigeamnssy nsusuusaiudiivuazdnd nsaiuny
IAENTZUIUNITTININ Lazlifineneans

Cells and biological processes of living organisms. Cell and tissue culture.
Application of biotechnology knowledge for industrial. Breeding of plants and animals.
Control by biological processes and forensic science.

[

2.3.2 ngudrunalulagdanuazussaiu

(1) ¥109AU 18 %U28hA
SHEIY FBIVHATAIDIUIYT183% un-U-#)
4162401 walulag danuazussgsioe 3(3-0-6)

Materials Technology and Packaging
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ANuiAudanrans vllauazUsvianvesian lassaiivesian aulfivesian
lavig daaoed winiln wid wediues warianTiguuinnssunasn1sUseenaldnuianauuss
fousivSeRiAuites

Knowledge of materials science, material evolution, type of materials, types
of materials for packaging, Innovation and applications of packaging or related materials,

materials properties regarding human need.

4162402 nsulssUdHUAZN1TUTIY 3(3-0-6)
Material Processing and Packaging
ﬂﬁz‘u’mﬂ’l’imamLLﬁz%ﬂAgUﬁ’lM%ﬁJ’?ﬁﬂLLazfﬁG}VI’NmiUiiﬂ Tanlave 9aavun L3

fin wi? Wedwes nI¥AY WaARN WeANBTEITUYIA INUKAZNII NTHAALAL JULUUVBINITUE

U7
Manufacturing and fabricating process for materials and packaging materials,

metal, alloys, glass, polymer, paper, plastics, natural polymer, tapes and adhesive.

Production and forming of packing material.

4162403 n19eRNkUUKasIALUlAENISNUNW 3(2-3-5)

Design and Printing Technology

ANUvINgLazUsEIAn1 U Mé’ﬂmimqmiﬂmﬁé’hmzwmsﬁuﬁﬁuw N9
fanifiudn nsfiasitusy msfasifiuag waensfisiuuuliusine Jeftesifnvesnisfissiusias
JEUU Ussinnvasianiiun n1smuauAnn1lunseuunsium

Study of printing history, principles of various printing systems, including relief
printing, recess printing, planographic printing, and nonimpact printing. Advantage and
disadvantage of each printing systems. Types of printing material and quality control in

printing process.

4162404 nsAATanlAvasianuasuTsiud 3(2-3-5)
Characterization of Materials and Packaging Properties
ANwIN1TIATIERLazATANITIATIZY auUAn1an1enIn audfidena uazaudn

NMIAUTOU VBIIANLALUITTYMN N1TIATIEaLTRTINgINTEuaTDINeaeS
Study of analysis and techniques of physical, mechanical and chemical

properties of materials and packaging.

4162405 NINTFIUUALNY NUIENTUUTTYA NN 3(3-0-6)
Standards and Regulations for Packaging
1IATFILNATNNINNBTBINITUTT] BuiEITesfunuA e INER e WazAIY

Jaonfelunisulag nnszidevtesnisussaifienisoudeisludszne uagseninsssing

NAVENENIIATRLAYAITUEUTIPNGR LY
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Standards and Laws of Packaging which is related to the quality of the
product and safety in consumption Packing regulations for transportation in the country and
international Law of waste container disposal
4162406 NS liguLUUEMTUUTIaual 3(2-3-5)

Drawing for Packaging

n13ldgunsaldmiunsileuiuy walansguluud MU vuEusTy 113
AVUATWIA NISREUNINENTR N1TREUUUNINITUTIPTRRNINETY I

Use of drawing equipment, packaging drawing techniques, dimensioning,

isometric drawing. computer-assisted drawing packing

(2) A uden Lidesnda 9 wuIwnN
4153408 CUE T RO GL 3(3-0-6)
Polymer Additives
Uszann ntiil wazauUAvesansiuuisdmiunediues navesasiinusase
auUvemediues MmsUszendldansiiuuddugnaivnssunediwaiazlumudanidive
Types, functions and properties of additives for polymers. Effects of
additives on polymer properties. Application of additives in the polymer industry and in

commercial applications

4153309 wialulagnsiadauiin 3(3-0-6)

Surface Coating Technology

arwdidestuieafuiiuia maedouiauuuiuou maedouiadaglilih s
LARBUMIENITANATEAY kazNIsHULAGaUAEAINTaN Useleyivoan1sindeudan wasnis
Uszgnaldimelinmsiadeuiilivngauiuian

Fundamentals of surface, hot dip galvanizing, electroplating, deposition
coating, thermal spraying techniques. The benefits of materials surface coating and an

appropriate application of surface coating technique in materials

4162407 A15IANITBILNISNUINBINATUTTYN 3(3-0-6)
Shelf-life Management and Packaging
naain13UsELivegn1siveede s nannisiarsadenldussydudilng

wanzaufuingRuvidendnieionns meluladussatasiiedaengmaiuinuves 01ms ms

PONLUULAENTRAUIUTINNTDIMNS msﬁﬂwmmuuaﬂamuﬁ
Evaluation criteria of food storage. Principle consideration of packaging on

raw material or food product. Packaging on raw material or food product. Packaging

technology for prolong shelf life of food. Design and development of food packaging and
study visiting.
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4162408 walulaguialane wazussyiael 3 (3-0-6)

Glass Technology Metal and Packaging

Uszinnuasmuazlane ATmuinisvesnislduimuazlans asrdsznau laseadg
nszUILMINan aulA Msllesgh msusegndliuiuaglaveiefuussdud

Type of glass and metal, evolution of glass and metal applications,
composition, structure, manufacturing processes, properties, analysis, applications of glass

and metal for packaging.

4162409 wialulagwadwasuazwanann 3(3-0-6)

Polymer and Plastic Technology

mmiﬁmﬁuwaﬁmaﬂﬁmﬁu AMFIMUNUTZLANVOINBALNDS NITHILATIZYINDR
wo$ Tnssadiauazauth nsidsuanurvamediued Inenseua arsiiuuddlunediues nns
wUsgUveanediwes wasnisldnuvemediuesuasnaiasin

Basic knowledge of polymers, classification of polymers, polymer synthesis,
structure and properties, state of polymer transition, Rheology. Additives in polymer.

Polymer processing and applications of polymers and plastics

4162410 waluladifauasnszane 3(2-3-5)

Pulp and Paper Technology

UszihuardTauinsveavaluladifouaznszany unasazuSunanduloanii
audfvonduly nsruviunmsndndenarnseny audPuaznsinseauiivendeuaznszay
nsuszendldnansarideunznszany AnufdRnseseunseaudoy

History and evolution of pulp and paper technology, Sources and amount
of fiber from plant, properties, Pulp and paper processing, properties and property analysis

of pulp and paper, Application of pulp and paper. paper preparation practice.

4162411 wAlUlagN1TNUNLAZN1TBNUY 3(2-3-5)

Printing Technology and Design

AumnELarUsE RN vdnn1sansfissidessuuntsuifiuyu n1s
fanifiudn nsfiasiusy msfaifiuag wasnisfissiuuuliusine Jeftesifnvesnisfissiusias
55UV UTennuadianiium n13AuANAnn nlunssUILNTALN

Study of printing history, principles of various printing systems, including relief
printing, recess printing, planographic printing, and nonimpact printing. Advantage and
disadvantage of each printing systems. Types of printing material and quality control in

printing process
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4162412 m'i?aLﬂsﬁzﬁ"i’ammzusiqﬁm%%ga 3(2-3-5)

Advanced Material and Packaging Analysis

N WUAENANNITIATIEY IBN1TIATIEvesRUsenau tassakavandfvesian
uarUsIe  andRiuiivestan wuninsalnddugs wadauaznisieseinsiulasininn
59 MIBUFULAENITUNUYDI TR AL UTTAA U

Theories and principles of analysis, Composition analysis method, structure
and properties of materials and packaging, Surface properties of materials, advanced
spectroscopy, techniques and analysis of absorption chromatography and permeability of

materials and packaging.

4162413 wanaRndInInuazusIYTgauaanyla 3(3-0-6)

Bioplastic and Biodegradable Packaging

WaaTiuIresaIaRnTInIm nsduaTziasnIsnaanediwesTinin wedlly
g wodilndlolng wedudnanlsiuwazouiiug nszuiun1sndnussyiuriannedwesdnin nms
§08aRENNYINTNVDINBFNDITTININ N1TUTTLNANEAAIMNTTUVBINDRLUBTYININ

Sources of bioplastics, synthesis and production of biopolymers such as,
polypeptides, polynucleotides, polysaccharides and their derivatives, biodegradation of bio-

polymers, industrial applications of biopolymers

4162414 ansgannuuulun1sussy 3(3-0-6)
Adhesives in Packing
wiin audRnagisnnasvesasdafnuuy N1saiegesnisnas waznisualulaly
QAAMNTTUNITUTIYNUYD
Types, properties and experimental methods of adhesives. Manufacturing

formula and application in the packaging industry

4162415 nNsaSNRULUUNARAMIIAETUTHTUABUNLNDS 3(2-3-5)

Product Prototyping with Computer Programs

Anwranuvany waznsidlusunsulunisesnuuunanduaidenldlusunsulunig
a519a95AU @S wSesanwuurdnsaueiisluswnsuvsameluladansaumaiivnsay

Study of meaning and the use the program in product design, choosing the
program for product creativity. Creating or design products with appropriate programs or

information technology.

4162416 UTTNUTEMTUDIMTUENANNUTINITNEAT 3(3-0-6)
Packaging for Food and Agricultural Product
VANNITVBINITUTTY JAAUTTUTUINALIEUUNITNER N1TATIIdRUAMANTRUTTY

(% 6

Aol vssatuaidmsundadusionns nmsihuegergmsiiuinweimsluussydun ngruneuas

9
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1msILUITYSaeies maluladnsussqasiell nansenudedaindeuseussineindsnis
T

The principle of packing. Packaging materials and production systems, Food
packaging qualification, packaging for food product. Predicting the shelf life of packaged
food, Food packaging laws and standards for packaging, packaging technology

Environmental impact on packaging after use

4162417 szuuuITfuadmiuladannd 3(3-0-6)

Packaging System for Logistics

MANNTLALIMATAYDITLUUUTIYAI il udAyresssuuussyfneily
gnavinssy AuawTRvesiagdnag ldlunsussaiiusie saudamsnaunulasiieTgiszuuusg
ot Tneuiufinisiiuyadt msthndusnldlv wagmsdanisveadoogiavanzan

Principles and Techniques of Packaging Systems, Function and importance
of packaging systems in industry, Properties of materials for packaging including planning
and analysis of packaging systems with an emphasis on value adding, Recycling and waste

management

4162418 wialulageng 3(3-0-6)

Rubber Technology

USenNNUaINaningiens nssuIunIshUTIUkanIsAuANAMAINg 1Y mAlulagend
FUATIZA NITNAADUNILATLAZNINNITAINTYDIDLAZNAATUNEN NTTUIUNITHANLAZAT
UszgnAldendsssuni waredanseiluausnge

Types of rubber products, Rubber processing and quality control, Synthetic
rubber technology, Chemical and physical analysis of rubber and rubber products, Machines

and production processes of natural rubber and synthetic rubber in various fields

4162420 FAANITNUNLALUTTYN U 3(3-0-6)

Printing and Packaging Materials

aufidosiuifulseinn nszuiunsnde audhvestanfiusiuazussq S
UszLaminge nmsfdnidenlivssianvesiagmsnsfanivarussyfasifimnzaudumsiluldony
mMsisgitymiialunensfanisarsldiuussedusiuasisnaudly

Basic knowledge of types, process and properties of printing material and
packaging. Selecting printing and packaging material that is suitable for use. Analysis of

problems arising in printing and packaging applications and their solutions.

4162419 Yaadeusenau 3(3-0-6)
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Composite Materials

arudidosiuieafuTandeszney nssuunUszan esdusznou Tassad
waranURneg vasiandeuszney nalnATLETuLSS mﬂﬁﬂm?ﬁugﬂ wazN1sUsEYNAlYauian
Weusenaulugnamnssusng 9

Introduction to composite materials. Classification, composition, structure
and properties of composite materials. Reinforcement mechanism, fabricating techniques

and the application of composite materials in various industries

4162421 wlunalulag 3(3-0-6)
Nanotechnology
arufifossuresunlumalulad pnuduiudvesauautfuaslnssasnswesTaqu
lu msduaneniaguily Usvlevivesunluwmealuladsondndueiaumiag aruianinin auaim
AL Faussadias invnsuazdunnden mafnudnvazvesianululngliinadaiifetes
Introduction to Nanotechnology, Relationship of properties and structures of
nanomaterials, Nanomaterial Synthesis, the benefits of nanotechnology of products
including biomaterials, health, beauty, packaging materials, agriculture and environment.

characterization of nanomaterials using related techniques.

4162422 uinnssutaniienisayindiuindon 3(3-0-6)
Environmental Conservation Materials Innovation
Arudflugudiuuinssiionisadassddanadondain sansenuresnsld

Tansiodawndon nszurunsgosamevesianuiinie Saniidulinsivdaunden wazinalulad

mMsnanTaniduiinsiudanden ué’ﬂmsmaﬁ’aaﬁiﬁumiﬂwﬁm%Lﬁa vannsvesTaniianna

yharwazenn fesld Mt ianfliudaihndusnldlve uaznszuiunsihagildudinduan
gl

Basic knowledge of innovation to create a positive environment. Materials
using interaction on environments, materials degradation process, green materials, green

materials technology, theory of self-cleaning materials, recycle materials, recycle materials

process.
2.3.3 nguIYUNAlUlaNAnNeIsITUYIR
(1) ¥109AU 18 %U28HA
4162501 AeFansasnAlUlag AN UNSTIUBR 3(3-0-6)
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Natural Product Science and Technology

lassasnaznantivetesnusenoulundndueisssuei Tiduasien Uasen
fiAedestunsuUssuuaznsfvinynansamisssund maluladnansiueisssund wasngu
ﬁugmﬁLﬁmﬁﬁaqﬁ’umsﬁmﬁaﬂi’mqﬁu N1IHEN N1TATUANAMNN UazN1TUTEENALTNERNNMI
53UV

Structure and properties of natural products. Synthetic biological. Reactions
in processing and storage of natural products. Natural product technology and basic for raw

material selection, production, quality control, and application of natural products.

4162502 wWATANITHENANTAINNANAUINSITNYIR 3(2-3-5)
Separation Technique from Natural Products
WATANTANALAZNITUNENTANAINNARAISITNYIR WaTianalasuilnns il

Alunsuensdnsnsisssund eneadninsaln Il lunnsinundnsnsisssuwd
Extraction and separation techniques from natural  products.

Chromatographic techniques for separation of natural products. Spectroscopic methods for

study of natural products.

4162503 mﬂﬁﬂ%gugaa"m%'uNﬁmﬁmeﬁssiuma 3(2-3-5)
Advanced Technique for Natural Products
ﬁﬁﬂﬂﬂiLLasLﬂ/lﬂﬁﬂﬁﬁzuq\ﬂumiaﬁ@ NSLYNEANT N1TATINATITIUATNITUIENTR

Yaastluana nagnslunisduasgiliianandaduansssuyadimng wuimedansuiundy

nsduaseiiiausmg wasnsiienudanglunsdunsei
Advanced principles and techniques in extraction, separation, assay, and

biomolecular characterization. Strategies for the synthesis of target natural products
molecules. Disconnection approach Specific synthesis and the use of specific reagents in
the synthesis.

4162504 NAVUIBLAZNITAIUANAMNINNANAINSTTNYIA 3(2-3-5)

Law and Quality Control of Natural Products

szl Andnduaiayulng w.a 2562 wsgs19UneiAe1nns w.e. 2522
nsrsudyaRiedeadians w.e. 2558 ﬂgwmw%’wéﬁumaﬂmm 1055IUIENTARTUNIHER
mmmumwmauma N1IAIVALAUAIN miaumamﬁLwammaa‘uﬂimzumiaaﬂqvlﬁﬂﬂma
ﬂ'ﬁ\‘i (?]i'Jﬁ]ﬂ@UﬁTﬁWHLLﬁ”ﬂWiUULUE}u mammmmmw‘luwmsmam

Herbal Product Act, B.E. 2562 (2019), Food Act, B.E. 2522 (1979), Cosmetic
Product Act, B.E. 2558 (2015), intellectual property law, good manufacturing practice (GMP),
certification alliance organic standard, quality control, random sampling to test active dose,

evaluation of toxic compounds and contamination, quality control of batches production.
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4162505 NSUUTFULASHRIVINE AN 9IS TTUYIR 3(2-3-5)
Natural Product Processing and Development
AuaudRLaznseTeNIngAudmun1suUSTURERAMeIsTTUYA Nann1TuUsIY

NAnAuei55HR Wadansldiadosdiolunisuussy Yasensudssuiiiinasenaninue sudnsias

FWnsuusgumenszuunsnas n1sviuie n1sldannudeu nsldarudunarnisududs nsane

$ad uavmevinlidudu ndnmswaunrdafasisssumaluguuuuveauds Awosuds uazvosvian

WINNTTUNAN A UTFTTUTIAUBZ N ITHAIUINAR DU
Properties and preparation of raw materials for natural product processing,

principles of natural product processing, techniques for product processing equipment,
processing factors affecting product quality, processing methods with mixing, drying, heating,
chilling and freezing, irradiation, and concentration process. Fundamental developing of
natural products to solid, semi-solid and liquid. Natural product innovation and product
development.

4162506 N15UTSIUNANNUNTITUYIA 3(2-3-5)
Natural Product Evaluation
nsUseifiundnsasisssunilunivsransamuasanuaonsty winsnaaeuly

W0INAADY karN1INAFEUNNAATEN IAgituiin1Teanwuun1IsNAaBUNIIAIUAN N5UTELITN N3

ARRTL AZNITNINULBNENT
Evaluating natural products in terms of efficacy and safety, including

laboratory tests and clinical testing. Emphasis on design, testing, control, assessment,

monitoring and documentation.

(2) Iywdan kitssnin 9 niuefn

4033404 nsldusglevianig 3(2-2-5)

Plant utilization

aruidesfuiisrtunramainuanemisdanineesiia nslgn gua Yigaine
waznsingluUsesynalduseloviaueiee luadnusedniu Ineddeanuaunauedsssueia
szuuiing uazgndnlunmsfaunnunndinededdu

The basic knowledge of plant biodiversity, growing, take care, maintain and
the application of plant utilization in daily life by consideration of natural equilibrium,

ecosystem and the principle of the sustainable of life quality development.

4034610 walulagnisusin 3(2-3-5)
Fermentation Technology
TFnsuszdunsunisengdunIsnuaingg n1sdaden maUiuuseiug ms
AU $nwnagnamzdendunis nsruiunsviinuagaamansuaen1sidnuuUa1eY N13uen
waznsvi ol wanfausivians
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Methods and procedures for separating microorganisms from various sources,
selection, microbial manipulation, preservation and cultivation, fermentations kinetics,

product purification.

4062701 walulagazarauazn1susadudginsdiananine 3(2-2-5)
Cleaner Technology and Product Life Cycle Assessment
nsWaNAgEy ndnniswazanudidyrenneluladazen n1sanuafivd

widaniflamalulagnisiinduanldlvg n153eseinssuIunITwarNIINTINERY N15UsTENA

waluladazeinlugnamnisy weluladazeinludagu nsuszliuigdnstisndndanuas

KaNsENUADAWIAdaN NI mEn S duinsiuaundon
Sustainable development; Principles and values of cleaner technologies;

Waste minimization and recycling; Evaluative processes analysis and monitoring; Application

of cleaner technologies in processing industries; Product life cycle assessment and its effects

on the environment; Environmentally friendly product development.

4132109 FagAusssuwAnazayulnsdmiuiniasdons 3(2-3-5)
Natural Materials and Herbs for Cosmetics
mmitﬁyaqéfmﬁmﬁ'ui’mqamsimwaLLazanqul‘ws N3RS UNGN AL N15aA

n1Then mi"?Lﬂiwﬁ@mamﬁﬁmﬂmamwLLaz%am‘W miﬂizqﬂmsﬂumwamLﬂ%mﬁﬂmﬂ

UFTRNT Mvangaudenndesiuniaussens
Basic knowledge about natural ingredients and herbs. Phytochemical

examination, extraction, separation. Analysis of physical and biological properties.

Application in the manufacture of cosmetics. Appropriate action in accordance with the

lecture part.

4132117 R CIRT Y PYPIRG Y 3(2-3-5)

Beauty Foods

mméwﬁﬁyﬁuaqaﬁmmiﬁugmﬁuﬁmmq 5 WsAu ludu aslulanse Innfiu 1nde
13 wazih ANAMNILAYUINTT mmé’wé’ﬁgﬁiaqﬁumwLLazmwmmmaamul,ma'ﬁmsuaqmsmms
wennioanarsorsfiugiu Wud TulasdunIeud ansiueyyadass ennadfiequaim
(functional food) TnwuLndas (nutraceuticals) WagNANAMUNLETNOIANT

The importance of basic nutrients, proteins, fats, carbohydrates, vitamins,

minerals and water. Nutritional value the importance of health and beauty as well as the
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source of nutrients. In addition to the basic nutrients, including micronutrients Antioxidant
Health food (functional food), nutrition pharmaceuticals ( nutraceuticals) and dietary

supplements.

4162507 HAnSuTisTIUTIRRaN TWAILEN 3(2-3-5)
Natural Products for Drug Development
YU INANAUNTITUYIR N1sARFRNTNGAU N15ain NTUENLAZAMIN YLD
A1500N0 BN TN MAINHAN S eIETIINR NsRALNEWaERER SuTiInanTeeng a1
nsUsziuUszansnmLazAuUasnse mamuau@mmwLLazmmg’mmaflEﬂLLazwamﬁmsﬁ
Types of natural products, raw material selection, extraction, isolation and
characterization of bioactive compounds from natural products. Development of drug and
products from bioactive compounds, efficacy and safety evaluation, quality control and

standardization of drug and products.

4162508 nanfuaieayulnsdmsunIsuwndniauben 3(2-3-5)

Herbal Medicinal Products for Alternative Medicine

nslduazmsdndenayulwsiiienisinuilsasendngiumeingrmans unum
¥9amsinw uaznistesiulsn aulnsilidnuilsalussuumaiuems ssuuilanazvaon
Fon sruuUszam szuumigla seiamils wazuiauna wanfasiayulnsildlunsunmdniaden
ladland sssuvAv1dn gausutdn sudmdnnisidayulnsluwdazyssianvasnisunng
VNaLEen

The use and selection of herbs for therapeutic purposes based on scientific
evidences. The roles of phytotherapy and phytoprevention. Herbs used in the digestive,
cardiovascular, nervous, respiratory systems, skin diseases, wound and injuries. Products
used in; alternative medicine, homeopathy, naturopathy, aromatherapy, including principles

of herbalogy in each type of alternative medicine.

4162509 nsnanLasaASUREnSMTayulng 3(2-3-5)

Herbal Production and Formulation Development

mmi 9365551 NIRRTV NTTUIUNSHAR N1TATUANAUAIN NITNAFDY
wafesnmvesnansusiayulng nsuuziuaznsussgnimaluladfiiuatelugaaimnssuen
asulng wmsgunsuaniio nstungdoundefusiayulnsmuiamanasgiusasdetinug
wnsguluagiu

Basic knowledge, ethics, formulation, manufacturing process, quality control,
stability testing for herbal products, introduction and application of modern techniques
used in herbal industry, good manufacturing practices standards, registration of herbal

medicines complied with current guidelines of standards and regulations.
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4162510 nanfusiayulnsdmTual 3(2-3-5)

Herbal Products for Spa

Audld UseiAnazitauinis Uszian uazdndnvalifenfuatiiiogunim
Usslnvesnandusiayulnsildlugssauuiieidiuaunmuaznsiounats maidenldasulngd
wnzEl MaeseuRanTeiTidenadastunsidin nsndusarnsnanituneyssneieri
thifunan Yveusssund uazaaustith

General knowledge, history and evolution, type, and identity of health spa,
types of herbal products used in spa business for health promotion and relaxation, the
selection of appropriate medicinal plants, the products preparation which complied with
the usage, distilling and blending of essential oils for making Massage oils, natural perfumes

and aromatherapy.

4162511 PIINYINUNIAUAFVNN 3(3-0-6)
Biology and Health Care
mmf}fﬁmﬁumq%ﬁmm nsiakazITauINI5YeTIn 1930580 AY
Foansiugiu uartadenismsedin mevhauussanufuresssuusiie msadiausaliiudie
delAlddnldosnsdimugy fansienisuasinla Ineldesdanuinedninendussdusenay
Introduction to biology. Origin and evolution of life. Life cycle, basic needs
and life factor. Working together of various systems. Life balance in order to live happily

Both physically and mentally using biological knowledge as elements.

4162512 nsuwlsguamsuasuInnssu 3(2-3-5)

Food Processing and Innovation

ﬁé’ﬂmsﬁaqﬁﬂumiLLUi'gUmms LLazu%fmﬂﬁsmmsLLUngmmsﬁgqmsLLUigU
amnstaeldnnuseu laun nsldauiougdunisudnonmslunivuglaadin n1svinuis nsvin
Tdudu nszvaumadnamsiu nslfanufousendululasa uaznisuussuermsiaglily
ANUTEU N15R18TIE N1TRUTTULUUNANNATY LLazﬂﬁﬁiﬁl%ﬂﬁLLU?’E‘UE]’WT’]?SU""] N1TUITYUUY
Uaeailie uinnssuvesussyfusionns Guftinisfiaenndestuilonin

Principles of food processing and innovation of food processing, including of
heat processing; high thermal process in hermetically sealed container and drying process,
concentration, extrusion, microwave heating, and non-heating process; radiation, hurdle
technology and others food processing, aseptic packaging system, innovation of food

packaging and laboratory Involving.

4162513 n’ﬁuﬁgﬂmm’uﬁaqiﬁﬁ] 3(2-3-5)

Food Processing for Business

aufifeafunsulssUenmadegsie dnaalsiuassyie nandusidodninan
fasiuineiuaziadosiy maiannuUssUingivainviesduilewfiuyac maidenldussginsiuas

42



vangnsImemansUndn @193y innTsuuazmaluladudn el m.v. 4 T..

Baaiiuinw mssnasuukaznsivuaen unlduvesUszan ewnsivgauiunsd
utigtusadluowian fufiRnsiiaenadostuidonis

Knowing of food processing for business including of fruit vegetable, cereal,
meat product, and bakery and beverage product. Developing processing of increasing value
of local food material. Selection of packaging and storage methods. Calculation of costs
and pricing. Trends of suitable food in business for present and future and laboratory

involving.

4162514 wialulagFanmmnsensuasiesesaudmiini 3(2-3-5)
Biotechnology in Functional Food and Beverage
APUAIAYNILAYUINITVBIDIMITABAVAIN ANFUNUSVDIA1TRIMNTAUEN

Tumalaguindn ssduszneumaniivesansenns uualaslulefind ansadayvsigiineaainity

w3lulodn wagloenns WA ey Infuuazindons asdueyyadasy wazasoongnslu

ayulwsuaziaioana msfinnsanarmasivesasddyluems nprseuasdedsfuiiietes

Tunsudnemsiiteguain Anwgnuusnaniui fuftRnsfiaonadestuionin
Importance of food nutrition on health benefits. Relations of food drug in

nutrition therapy. Chemical approximation of nutrition, macrobiotics, extraction of plant

nutraceutical, pre-biotics and fiber, protein, fat, vitamins and minerals, free radical, and

active compounds in herb. Considerations of stable of food substances.

4162515 amsuariansruIunIdedy 3(3-0-6)
Sustainable Food and Bioprocessing
LUIAAYRINIRAWITEUUNIHARB M SUaETINTELILTTiualTe n1sldnsnenns

ThAn Uselontigeandniunisudniisuaniosdniogudidu nsdamsssdsuvosssuunsuangd

Jewalulaguuuysanig Ysennvewmsnginsdininlunis wuszuems esddsenauniaail

NIEATN N1TAIUAL ﬁgﬁuw%ﬁ a13Uwd euuar arsanArsidusunsie UINTFIUNITAIVAN

NansENUTBNgL seduindey anulasaduvesuslnauazatainiwdnd msAnwigaiuuen

a0
Concept of development of food production system and modern bioprocess.

Consumption of resource in highly benefit for sustainable plant productions and live stocks.

Holistic management of production system by integration technology. Types of biomass in

food processing, Physiochemical composition, Controlling of microbial contaminate

compound and harmful residue. Standard of effect control of farm on environment.

Consumer safety and animal welfare, and study visiting.

4162516 @Y MM YULNEY 3(2-3-5)
Nutraceutical Microbiology
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MsUszgnaldgaunidlunisdudiuusznevvesndniusionmsuazia3osi
wazliqdunislunsdauangiasitusslonilugnamnssueyns asd anslvindusa weduenan
156 Anniiu n3mexdilu Tnslulefn Mdasimandadulsylonidequnm Usslominaen Uosiulse
Snwlsa warYEARANYI ﬁﬂg’jﬂ’amiﬁaamﬂé’aaﬁ’uLﬁawﬁsm

Application of microbial in food and beverage products and using of
microbial synthetic substances in food industry, color pigment, flavors, polysaccharides,
vitamins, amino acid and probiotics which is benefit for heath, drugs. Prevention of disease

and aging and laboratory involving.

4162517 mswﬁmLLsJaaLﬁaqmmwnsiummmmamﬂm 3(2-3-5)

Insect Rearing for the Future Food Industry

PN VRINAY N13TMUNLNAIAULA msL?ﬁumLmaqmwgﬁﬁ] NSUINITIANT
LUANLATEFNAFRRAINNTIURIMNS m'ﬁufds'g‘dLLuaqLﬁalﬂummimﬂamﬂm UftRnsiAeTeai
Lﬁj@ﬁ']

Insect biology, classification of edible insect, rearing of economic insect,
management of economic insect to food industry, insect processing for the future foods

and operations that are consistent with the course content.

4162518 HAAAMILAZUIANTINIINAUNTE 3(2-3-5)

Microbial Products and Innovations

aunidinulaluens qdunidildouenems duvidnlinanoms nalnnis
a¥aansihinlUlduslesiduenns manisidonaunieilinanems wnsguemniea
Y¥Inen

Food microbial, Microbial used for food preservation and food production,
Mechanisms of food production, Microbial culturing for food production and Microbiological

food standards.

4162519 winnssundndneiniosdran 3(2-3-5)
Innovative Cosmetic Products
fugunssassuedosdionuaznisaiaianssurdnsosiadosdions
Fundamental of cosmetic formulation and initiation of innovative

cosmetics.

4162520 WINNTTUAMIL BNl v 3(2-3-5)

Algae Innovation for Commercial

Tenvosamdne anudiugiuwarnsifadoamsedeiu ndnnisfufogs
ami1e MadaLenaeRuskazIIEsEmIte amheduivdaunmih madanistugy
aweisastiniileainandnfusiamieBondyd 53R SME :namie
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Algae world. Basic knowledge and basic algae diagnosis. Principle of seaweed
sampling. Sorting and culturing algae. Algae Water Quality Index. A technique for forming
algae with biological agents to create commercial algae products. SME business from

seaweed.

4162521 uwnasduuselovd 3(2-3-5)

Beneficial Insect

Usglovivosiuassonywd Uadnd waziiy vdinvesuuasiiduusslond wodnssu
YOIUUDT NITINIZLEBIUNDT mﬂ“i’fﬂiﬂwﬁﬁ]mLLﬁ,Jawmﬁ’mmmimqwﬁ mmiﬂﬁﬁm’i (BN
QAANVNTTULUAIHAUNGT LANVALINGT UUAINITWNNG LUaIFRISITUYR Havaaeduniedng
uaziasTIng UfuRnisiiendestuien

Benefits of insects to human, livestock, and plants. Types of beneficial
insects. Insect behavior. Insect rearing. Utilization of insect as human food, livestock
feedstuff, industrial insects, insect pollinators, forensic entomology, medicinal insects,
natural enemies, biodegradation, and bionic insects. Operations that are consistent with the

course content.

4162522 UIANTTUNANAUINNIINITNYAT 3(2-3-5)
Agricultural Product Innovation
AuilugTuisafusdafasinienisinues nssvauntsiiieadosiuuinngs

HARAUNNIINITAEAT VYRR Fisadoimienisinens LLazmiﬂizqﬂﬁwui’mﬂﬁmmﬂ

MsinuAsTivnzan
Basic knowledge of agricultural products. Processes of agricultural product

innovation. Problems related to agriculture and appropriate application of agricultural

innovations.

4162523 UINNTTURAZITUUTLIATIADY 3(2-3-5)

Innovation and Stimulation Ecology

Arwiugumnsiinaive Addin seduaddin sedulszens sefuguTy N1
WasuuUasumuil MInszats Iiveniseyiny wazuinnssudassssuuiing

Basic knowledge of ecology, organisms, oreanisms- level demographic,
population- level demographic, community- level demographic, ecological succession,

distribution, conservation biology and innovation that simulates ecosystem.

2.4) ¥ EnUsTaun1salIvITIN Tidesnin 7 waein
4164701 nsmseutinUszaunisallvndnuasaniafnen 2(90)
NINUIANTTUNAAN U
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Preparation for Professional Internship and Cooperative study

in Product Innovations

nsinlsiiAanssuiiendsunnuniouvesfiSou AouseninUszaunisel
AgrTwuioaniadnun nswaurlidieand Fnurlunisldgunsaiiugruuazniosiiely
Vol fURN1T WInT1g1uesUURNTT aneR wasuyudduius AmNusuliavey aunsauiuialy
A0UNTIVIBFULUUANY

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.

4164801 NSRNUSZAUNISAIIVITNNISUINNTTUNAAA N 5(450)
Professional Internship in Product Innovations
yrUsAunau : 4164701 nsmseuilinUszaunisalivndnnazannafne
ﬂﬂ‘éﬁlﬂﬂi%ﬂ‘l.lﬂ’liﬂﬁ?ﬁ%‘v\l 3! ﬂﬂﬁﬂﬁ%ﬂﬁﬂ?ﬁﬂﬁﬂﬁﬂﬂ An15LauaNaIIULAY
enudurdngiuiriunsinauug,
Products Innovation internship at company, presentation and reports of

evidence.

4164802 AvNAANINIUIANTIUNAAA I 6(540)

Cooperative Education in Product Innovations

UeAUNBY : 4164701 N9H3BURNUITAUNTAIIWTNAZERAANE

Ujvanuluaniuuszneunisiadeundaduninauluaniuysznaunislu
funsinssivanviiviuazmanzauiuanudanuassadusseznalidesnin 16 dam
UftAnumuszdounisuinsauyanavesaniulsznounslusenitaujodau i
SuiinreuntusulazFuRave U LAlATULe UnNBINAALUSENB USRI fALENANTD T
dwadvowinauiicuaunsUfiRau nmsfemuuaznsUssifiunanuegiaduszuy naon
syeziaUfuRnuvesindnw Mlrdsnsimwinuewasiivssaunisalainnnisufuiauly
anulsznaumsneudsansAng

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.
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Contributes to the development of themselves and to gain experience of working in an
establishment prior to their graduation.
3. YNNIV NADNLES Lidesndn 6 wiqeia
FonnnmeiviiaaeuluuminedenesgrsruaslagliddoutuneiniineFo
1A LLazéfaqim'L‘ﬁuﬁw8"36{1’11‘7{ﬁmum‘lﬁﬁau‘lmamﬂwm&JﬁmaﬂummsﬁmiﬁﬂL%Wé’ﬂqmmm
anudnnil FanAnwannsadensuldnuanuadawazanuaule
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