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(2) gy den 9  wihein
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31831
1. vmdndneialy Lidesndn 24  wudeda

1.1 JvUsAu 18 wiqefn

0100101 mMwilveuazasaunaiionawun o 2(2-1-5)
Thai Language and Information for Life Development

0100102  vinurdeansnrundanguluanissei 21 3(2-2-5)
English Communication Skills in the 21° Century

0100103  3dlnlne 3(2-2-5)
Thai Living

0100104  JaussIuEY 2(1-2-3)
Cultural Happiness

0100105  wawloslaniiug 2(1-2-3)
Good Global Citizen

0100106  2AMAATIRNENITN 2(1-2-3)
Smart Life through Smart Thinking

0100107 FUNNKALNITOBNMAAINY 2(1-2-3)
Health and Exercise

0100108  VinWeAIRLULIAINTAIAL 2(1-2-3)

Social Engineer Life Skills

1.2 3y uden 6 waenn

WligSeulaisouiuasinuvinue SIuienuanwusiIuAansang o aungiseuaula
Tuwuliitesndt 6 viefin

0200201  msasnnelaanveavasld 2(1-2-3)
Creating Income from Leftovers

0200202  msasassAUInnssumemalulad 2(1-2-3)
Creating Innovation with Technology

0200203  mseeLfiBAAAMTIN 2(1-2-3)
Saving for Quality of Life

0200204 nENEINTMITzLaRazBil 2(1-2-3)
Marine and Coastal Resources

0200205  wngludiinuszdnTu 2(1-2-3)
Mutelu in Daily Life

0200206  S¥UUTWNSIUTInUSEINTUY 2(1-2-3)

The Bureaucracy in Daily Life

0200207  Ha@infunisvieaiien 2(1-2-3)
Lifestyle and Tourism

0200208  Fvenenanstulandagdu 2(1-2-3)

Science in Today’s World
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0200209  EUARLWITIN 2(1-2-3)
Life Balance

0200210  FuiiBiieTIMiduay 2(1-2-3)
Peaceful Means for a Happy Life

0200211  Awndoufineenuuuld 2(1-2-3)
Designable Good Environment

0200212 @5 wihflvesuszanvuluviosiu 2(1-2-3)
Rights and Duties of Local Citizens

0200213  sssunAvianuivla laazein 2(1-2-3)
Good Governance and Youngster with Good Heart

0200214  STTUANOTINA 2(1-2-3)
Good Dharma for Good Life

0200215  WaUTIAMEEUND 2(1-2-3)
Life Development through Meditation

0200216  msdAnIsLESluTInUTEa T 2(1-2-3)
Tradesman Skills Management in Daily Life

0200217  MSAAAATNEY 2(1-2-3)
Happy Marketing

0200218  NI5UINITOENLUDDITIN 2(1-2-3)

Professional Service
0200219  nS@LSealuFeRIva 2(1-2-3)
Storytelling in Digital Media

0200220  nwastiienIsWawIegadEy 2(1-2-3)
Agriculture for Sustainable Development

0200221  WslulanAavia 2(1-2-3)
Life in a Digital World

0200222  WAIUNTIANIUNITODAUNITYU 2(1-2-3)
Developing Life through Lesson Learned

0200223  vieufleuauaulugnndsia 2(1-2-3)
Happy Traveling in The Digital Era

0200224 A UTuFINUSEITUY 2(1-2-3)
Chinese Language in Daily Life

0200225  YIN¥EN15DIAIT9AINNENUR 2(1-2-3)
Survival Skill in Emergency Situation

0200226  AdlnddvdspuRIvia 2(1-2-3)
New Normal with Digital Society

0200227 Lma'qL’%‘auit,%qa%waﬁﬂ“iuﬁmswﬁ 21 2(1-2-3)

Creative Learning Spaces in the 21°" Century
0200228  fAanTsuasNATIALNENITITEUINAOATIN 2(1-2-3)

Creative Activities for Lifelong Learning
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0200229  LnuAsANWIRAUINAEBaduLT 2(1-2-3)
Educational Games for Active Citizen Development

0200230  I¢INeuuINMsEAtYL 2(1-2-3)
Psychology New Age Service

0200231  Inieilewannnuamdin 2(1-2-3)
Psychology for Life Quality Development

0200232  Jedrdnlunisidesnisunases 2(1-2-3)
Political and Governance Awareness

0200233  «WANIAIOIAIMSUNITASNATIA 2(1-2-3)
Soft Power for Creativity

020023¢  avwsuflodmsunisiauieaiy 2(1-2-3)
Cooperation for Local Development

0200235 ﬁaﬂsmnmmﬁaqmmw 2(1-2-3)
Performing Arts for Health

0200236 Fandeufunsasuulas 2(1-2-3)

Environment with Changes

2. waedvwawie  hidesndn 97  wioedn
2.1 NgUAYIMNY 60  wUENA
4021126  \nfiftugu 3(3-0-6)
Fundamental Chemistry
4021127  UjURANsANNUgIY 1(0-3-0)

Fundamental Chemistry Laboratory

4022106  LANBUVRIAMTUNARASITINN 3(2-3-5)
Organic Chemistry in Biological Products

4022107  FuANAMSUNERAATINN 3(2-3-5)
Biochemistry for Biological Products

4022108  LARNIUAINAINTUNEAAUTATIN N 3(2-3-5)
Physical Chemistry for Biological Products

4191001  ,wdangudmsugIniananduenTInn 3(2-2-5)
English for Biological Products Business

4191101  ANEPENTTINNEMSUNER A9 3(3-0-6)
Biological Sciences for Products

4191102 UHURNMTIMemanstinndmIundn i 1(0-3-0)
Biological Sciences for Products Laboratory

4191104  FawdAnSasiiugTULaz ol 3(2-2-5)
Bioproducts for Local Communities and Tourism

4191105  WaAnddmSunanduanginmn 3(3-0-6)

Physics for Biological Products
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4191106  URUANsHANdSmTUNGRAuITINN 1(0-3-0)
Physics Laboratory for Biological Products

4191201  madugusenaunstunnsgsiandnsdaeidann 3(3-0-6)
Entrepreneurship in the Biological Products Business

4191202 AnulasnsylunuaiLazdinn 3(2-2-5)
Chemical and Biological Safety

4192101  N1999NLUULASWAILNAAS UNTINW 1 3(2-3-5)
Biological Product Design and Development 1

4192102  N1999NLUULASWAILINAA S UNTININ 2 3(2-3-5)
Biological Product Design and Development 2

4192202 AIAIVANAMNNNEANUTTININ 3(2-3-5)
Quiality Control in Biological Products

4192301 msfiuyaruiiedwaniasinddymlne 3(2-2-5)
Biological Products Value Added for Thai Wisdom Products

4192401  wialulaguagmsuUsgunandusidinim 3(2-3-5)

Technology and Bioproduct Processing

4193301  wannsURTMALNITRUTINA 3(2-2-5)
Principles of Accounting and Business Finance

4193302  waNMIIAAIALAENEANTTURUIIAALARAYEA 3(3-0-6)
Principles of Marketing and Consumer Behavior in the Digital Era

4193303  NISUMIINITNEALAZNIIALTUNITHAAANTINN 3(3-0-6)
Production and Operations Management of Bioproducts

4193901  meiTeiewmHARSusTIA A mIUTIAATUIRdou 3(2-2-5)

Research to Develop Bioproducts for Small Businesses

2.2 NENIYNANIZAY 30 wuaenn
TinAnuannsadeniseuldmuauniuazauadla 1 nguivienviiby
2.2.1) Y NBNKNAANUIIAUNTILALNITATUANANIN
(1) nguAwUeAY 21 w8fn
4193001 wadalnngiiiuaielunuaiitaggadinerdmiuaununansdioe 3(2-3-5)

Modern Technique in Chemical and Microbiological for Quality

Control

4193402  wialuladnsuananstndndaueinarnsussenaly 3(3-0-6)
Bioproducts Production Technology and Application

4193403 wialulagiouleyd 3(2-3-5)
Enzyme Technology

4193404 wialulaglnslulofnduaznslulofing 3(2-3-5)

Probiotics and Prebiotics Technology
4193410  MANNTAIVANANAIMNINANLAZIATYING 3(2-3-5)
Principles of Chemistry and Microbiology Quality Control
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4193429 Wuwesn1aTinmuasiingiaaeu 3(2-3-5)
Biosensors and Detectors
4193430  N15IANIITININANTUNAUNTE 3(3-0-6)

Microbial Product Business Management

(2) nguvudan 9 Milefin
(1) nguAv AR UaNAUNTE
(Microbiological Products)
4193405  mawANNEIFeAuYIuarnTAUTAWY 3(2-3-5)
Microbial Starter Production and Storage
4193406  wAlUlAgaRAMNTINTININ 3(2-3-5)
Bioindustries Technology
4193407  aYIINYINNQAANNTIH 3(2-3-5)
Industrial Microbiology

(2) NFUIYINITAIVANAUNINKANTUNTININ
(Quality Control for Biological Products)
4193201  AuUasaiunazeniioule 3(2-3-5)
Safety and Occupational Health
4193408  mTwTzidudien 3(2-3-5)
Analytical Methods for Contaminants
4193409  NMIUTLAUANNINKALNITAIUANANNINNEASNTININ 3(3-0-6)

Quality Assurance and Quality Control of Biological Products

(3) nguAvunalulagnisnanamnvsin
(Technology in Fermentation Products)
4193411 m%mﬁm%mmwﬁmﬁaqﬁumwLLazmi%aa*ﬁ’a 3(2-3-5)
Fermented Food Products for Health and Anti-aging
4193412 msuAnevnvsinilon1sUsznaugiia 3(2-3-5)
Fermented Food for Business
4193413 waluladmantlugnamnssuemmsidaini 3(2-3-5)

Fermentation Technology in Functional Products Industries

(4) nguivmaluladinlasiuneansged
(Alcohol Technology)
4193414  mswdadesuavnanduasMides 3(2-3-5)
Beer and Craft Beer Production
4193615 msuanld ladauisnas uaglivesalls 3(2-3-5)
Sparkling Wines and Fortified Wines Production
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4193416  LASOIRNLDANDERAENUUIY FIINTY kardIINIINI 3(2-3-5)

Local Alcoholic Beverages, Distilled and Progressive Spirits

(5) nguivITaiivszanduaziaingszauluana
(Applied Biochemistry and Molecular Biology)
4193417 Wugeansdmsunalulagyann 3(3-0-6)
Genetics for Biotechnology
4193418  Fupdiussendlasnalian1TInsIeinI@vinerseaulaiens 3(2-2-5)
Applied Biochemistry and Analytical Techniques in Molecular
Biology
4193419 Fransaumanaziusimnsaudesdy 3(2-3-5)

Basics of Bioinformatics and Genetic Engineering

(6) nguAviasinazgadainerdwindon
(Environmental Chemistry and Microbiology)
4193420  pfiAIndey 3(2-2-5)
Environmental Chemistry
4193421 aTViIenAundenuaynnsuTzen 3(2-3-5)
Environmental Microbiology and Application
4193422 a¥IINYMATNITIANTVDIUEE 3(2-2-5)

Microbiology and Wastes Management

(7) NGNIVINSIUNAUNY
(Renewable Energy)
4193423 WANIUNALNUAINTAUNSY 3(2-2-5)
Renewable Energy from Microorganisms
4193424  wialulagnswdnlulateniusanazlulofia 3(2-2-5)
Bioethanol and Biodiesel Production Technology
4193425  waluladnswaniduianmuazuiatanm 3(2-2-5)

Bio-oil and Biogas Production Technology

(8) nguivuianssundnsariamseinin
(Innovation in Freshwater Algae Products)

4193426 u’;’mmammﬁwﬁﬁmmﬂmﬁ 3(2-3-5)
Freshwater Macroalgae Innovation

4193427 u’;’mﬂﬁmméﬁmﬁa%’@mﬁ@mmwfw 3(2-3-5)
Algal Innovation for Water Quality Management

4193428 mémﬁ’meﬁaméwlﬂﬁm%’uwazl,gmLLazmmLmé’ﬁ’aLLmzLLU‘UM‘UN% 3(2-3-5)
Kai Algae Products for Cultivation and Complete Lotus Aquarium

Decoration
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2.2.2 FYUDNNANNUNTITUYIA
(1) nguAvUsAY 21 viaefin

4193304  gININANHUNTITUYIR 3(3-0-6)
Natural Products Business

4193501  nswAnvayulnsuan1sAIVANEISAIAY 3(2-3-5)
Production of Medicinal Plants and Control of Important
Substances

4193502  N1IANALAZILATIZAENTHANASIINYIA 3(2-3-5)
Extraction and Analysis of Natural Products

4193503  MSLENKAENITNEIUBNTNYIVINGASUNTTTUYIA 3(2-3-5)
Isolation and Identification of Natural Products

4193504 maa‘uazﬂalﬂmiaaﬂqwéma%amw 3(3-0-6)
Cell and Bioactive Compound Mechanisms

4193505  MSWUTTULASHRIUHER 5T TUYR 3(2-3-5)
Natural Product Processing and Development

4193506  nslgUszlovdaInNanAn9IsTTUYIA 3(3-0-6)

Utilization of Natural Products

(2) nguvudan 9 wein

(1) ﬂ’cju%‘mNamﬁm%ﬁﬁwﬂﬂatﬁan'ﬁ@LLaQ%mWLLazﬂmmw
(Production and Development of Natural Products)
4192501  wAnfusiaiuemsiiloqunn 3(2-3-5)
Dietary Supplement for Health
4192502  WARAMYISIIIVIRIMTUgUNNKAEN1TYEaTY 3(2-3-5)
Natural Products for Health and Anti-aging
4192503 wAnSsngnuATiionsiawen 3(2-3-5)

Phytochemical Products for Drug Development

(2) nguAvgAUsUIUn
(Aromatherapy)
4192601  nnsuAnwaAnSasituneussme 3(2-3-5)
Aromatherapy Production
4192602  nauneuwaztnemle 3(2-2-5)
Introduction to Fragrance and Perfume
4192603  YveusIIUTIA 3(2-2-5)

Natural Perfume
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(3) ngudvnuAadiundnduasssuvia
(Art and Natural Products)

4192701 wiAlulagnanAunds TTusa 3(2-2-5)
Natural Color Product Technology

4192702  AavzwazauuseAvgainnssald 3(2-2-5)
Botanical Arts and Crafts

4192703 nslduselotannssaldluaiu 3(2-2-5)
Using Plants in The Garden

4192700 AwsEAuslAEuLUUSITNIA 3(2-2-5)

Biomimicry Artifact

(4) nguivmAnsusisTsuYAan1saysnaandoy
(Natural Products for Environmental Conservation)

4192801  uIRNITUKANAMYETY) 3(3-0-6)
Green Product Innovation

4192802  wiAlulagazoinnazn1suselivigInsvInnansiue 3(3-0-6)
Cleaner Technology and Product Life Cycle Assessment

4192803  NywdIU 3(3-0-6)
Energy Plant

(5) nfuIYIWAASUANIINNY
(Plant-Based Products)

4033404  nslguszlovdanniiy 3(2-2-5)
Plant Utilization

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

4193101 IINTUMIAUAFUA N 3(3-0-6)

Biology and Health Care

(6) nguIvmWAASaayUlwIEmTUaU
(Herbal Products for Spa)

4192901  ayulnslne 3(3-0-6)
Thai Herbs

4192902  mslaTsiaunwayulnsive 1(0-3-0)
Analysis of Thai Herbs

4192903  AuANLazInIgIUEyulnsiny 3(3-0-6)
Quality and Standard of Thai Herbal Materials

4192904  wAndaeiayulnsdmiuald 3(2-3-5)

Herbal Products for Spa
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4193305

4193601

4193602

4193603

4193604

4193605

4193606

4193619

4193607

4193608

4193618

4193609

4193610

4

2.2.3 3B BN TENIININLATUTIRA ]
(1) nguivUeAy 21 viaein

N133AN1533NINANTUN TAATINMUALUTTAN W
Bioproducts and Packaging Business Management
nswseuingRudmiundndueiianiin niasussasioe
Preparation of Raw Materials for Biomaterial Products and
Packaging
ns@euluvaudfvaznseenwuudmIUTanuazuTIYS e
3D Drafting and Design for Materials and Packaging
WNTPIUHEAT LA NYMUEENTUTAATINMKAL UTTY et
Product standards and Legislation for Biomaterials and Packaging
wialuladdan a1 warTandmsuussiue
Materials Technology, Biomaterials, and Materials for Packaging
NTIATIAUTRTARNTIN WAL UYL
Analysis of Biomaterials and Packaging Properties
wialulagnisiiud
Printing Technology
nsrUIUMIHUTIUTandIn LAz UTIYi0

Processing Biomaterial and Packaging

(2) nguAvnden 9 wilenn
(1) NFuFYIVTTANUIUAZAITIRNUUY
(Packaging and Design)
mMsUszendliagnsdansussafusitanmedadadu

Application and Sustainable Management of Biomaterials Packaging

mseenuuuUTTIfaTLazmATiansae Al ayan

Packaging Design and Photography Techniques for Value Added
weluladidonszaudmiuussasias

Pulp and Paper Technology for Packaging

(2) nguIvIanaiieassa

(Creative Materials)
TANTINNTIATNETIA
Creative Biomaterials
Wmaaﬂ%’amwuazmiqﬁm%ﬁLﬁuﬁm@ia?unﬂé’am
Bioplastics and Eco-Friendly Packaging

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(1-2-3)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-3-5)

3(2-2-5)

3(3-0-6)
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4193611

4193612

4193613

4193614

4193615

4193616

4193617

4193801

4194801

4193802

4194802

winnssudanivenseusnuduinaey 3(3-0-6)

Environmental Conservation Materials Innovation

(3) nguivaesiionazimaiianisulszuTandanm

(Tools and Techniques for Biobased Materials Processing)
ansiuusisdmsuTandInm 3(3-0-6)
Additive for Biomaterials
wdosflaidenadmiutuguTagTanm 3(2-2-5)
Mechanical Tools for Biomaterial Product Fabrication
NESRULUUREAS M TanFIn M 3(2-2-5)
Biomaterial Product Prototyping

(4) nguAvmAlulagTaguasanamnssy

(Materials Technology and Industry)
TandaUsenau 3(3-0-6)
Composite Materials
nsUsEenAlYSadlugnavngsu Tan 3(3-0-6)
Application of Radiation in Materials Industry
nsUsegnaldunluwmaluladgdamiuginim 3(3-0-6)

Biological Applications of Nanotechnology

2.3 nguivIEnUsEaUNIAlIvITN viseaunafne 7 wiaein
Na3BLRNUTEAaUNTAITN 2(90)
Preparation for Professional Internship

nsRNUTEAUNITANYTN 5(450)
Professional Internship

%30

NSLRIENNNANAIAN Y 1(45)
Preparation of Cooperative

AuAaANE 6(540)

Cooperation Education

3. wuaRdvdends  lddesnda 6 uq8nA
Fonvnseinillaaeulumminerdesvdgnszuas gl doutuneiniinedounwd,
LLaZéfENliJ'L‘rf]ui’]EJenﬂﬁﬁ’ﬁ/iuﬂﬁﬁ‘&miﬂEJVLliﬁUVi‘Li’JEJﬁG]i%lIIULﬂm‘VTﬂ”IiﬁWL%f\mﬁ’mjmi‘ﬂ@\‘lﬁ’mﬁﬂﬂﬁ/ R
UnAnwiausaidenseulaniuauatnlazauEula
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A195UNYI183UN
1. wndndnealy  hitesndd 24 vaein
1.1 A¥1UsAU 18 wuqenn
0100101 aMwlneuazansaumnaiiaRmun i 2(2-1-5)

Thai Language and Information for Life Development
nsssuinwlng N3l N156ARTIERaNT nsAuAuaITAUmA N1SARGBNAITAWNA N3
Jatiu nsusediu vinwensidniennelagnisiseuissansaumea ﬂ’]iéj’]\‘iaﬂaﬁﬁummmzﬂﬁﬁ’lL’ﬁu@g‘dLL‘U'UG]"N
l
Learning Thai language, listening, reading analysis, information retrieval, selecting
information storage, evaluation, Thai Language skills and information composition. Reference information

and presentation in various pattern.

0100102 Winwedeansmundingeluanassedi 21 3(2-2-5)
English Communication Skills in the 21* Century

faunaussaugnsdeansntedinguitarnee s wa 81u wesdeu luBiaUsedruluniund
uanAsegrndunianisuazliibunianis Anldnwiediagnies adeuadd anzan fussansnmuazsiule
#0AARBINNUNTBUNINTEIU CEFR d1993dnuaien19i58uivemules Haunagnslunisiseu Wauinagnslunis
814 1MaUNUATEIU BrufienNitila 81uBagn S1usgiiiansaga Beudismsaididninvisingy
faunagnslunisilnisusseglutuSeu antufinnmsitenisussets fauinvemadeuazuainnisetu ey
agviounsiioud ysanmswauinwensuduluanissei 21

Communicative competence development in English communication skills: Llistening,
speaking, reading and writing in various contexts using informal and formal expressions with emphasis on
accuracy, fluency, appropriateness, effectiveness, and confidence. Integrating the language skills with
CEFR framework, improvement learning strategies, enhancement reading strategies in English, planning in
reading, reading for comprehension, active reading, reading critically, word formation, improvement
academic listening strategies, note taking, writing a summary, reflective learning journal writing and 21°
century skills: self-directed learning skills, collaborative skills, decision-making skills, creativity, critical
thinking skills, cultural awareness and other essential skills through communicative activities, innovative

teaching materials and modern information technology.

0100103 Fnlnlne 3(2-2-5)
Thai Living
UsgiRmansyalng snwarddtinlne Jausssulne alidyalve wnAndmnsday aanuming
LAYSTTNTAYESTIN MmNy Anmuuumaukaz v nguiuazuunaamssiaunduideanain
N3E319013 USvgyvenasuganedios Inonantudsaulve nmsidisiufanssuinenaavanssalsslel
History of Thailand, characteristics of Thai living, Thai culture, Thai wisdom, concept of
social engineer, meaning and nature of life developing, life skills through religion and philosophy,
development theory and concepts from royal initiatives, Philosophy of Sufficiency Economy,

volunteering spirit in Thai society, participating in activities of volunteering spirit and public benefit.
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0100104 AUUTTINIEY 2(1-2-3)
Cultural Happiness

BaANUTAUgUVSEMmans Aavznisuans AadTaustsulve Aumne Anuddyvesinussy
WAENYIRUETIN N1TREUTAUUANAITRIINIAINSTIN MIUTUMATaonARoafUTALGTTY waranNWIAGN
Y9389AN5 NMstaunsenmliAnaugusasdinindluvidduie msvsuldesdanuiludinusedriunagnis
inaulussnng

Knowledge of aesthetics, performing arts, definition, importance of culture and
multicultural, multicultural differences, adaptation for intercultural sensitivity related to organization.
Applying aesthetics to fostering happiness and sense of Thai-kingdom. Applying arts in daily life and

organization.

0100105  wawlaslaniug 2(1-2-3)
Good Global Citizen
fufuaziilafisaniuazvihfivosnaislosidvealan asgmindanisiasuudasveslangelnsl
dielanunsoldavBuesnulfogsgniesuarasnadodunniia iy
waluladansauwma dunndeutazaaniig Sufnguaneing o 7
fug auunvosdnulneuasdnulan

MUN5LlBIN15UNATEY TEUULATEEN demy

2}
Ades dwalfaunsausudidunaiesda

Perception and understanding the rights and duties of good global citizen. Aware of the
changes of the modern world in order to be able to exercise their rights correctly in all dimensions in
terms of politics, administration, economic system, society, information technology, environment and

pollution including related laws. Being good citizens, awakened both in the context of Thai and global

society.

0100106 2A1AANTINENIIN 2(1-2-3)
Smart Life through Smart Thinking
NANAITHATATEUIUNITANILATIEN FUATIZR NIRRT NSENTINBENISAALUUDIATIM
mumsﬁauﬂmmiwﬁ 21 NFzUIUNIARTEENLUY MIARaE9aTIARIUARATT N13ARTSuN1TUTENeY
g7 YsannsnszuaunsAnmansiiSeuiumsiauitendnuainuies uasmsindulasemnuassa
Principles and processes of analytical thinking, synthesis, critical thinking. Holistic thinking
skills training based on 21°" century learning. Design thinking process. Creativity through digital media
business initiatives. Integrating the learning of thinking process with the development of self-identity

and decision-making with reasonable cause and effect.

0100107 FUNINUAZN1TBNAIAINY 2(1-2-3)
Health and Exercise
ﬂ??ﬂiLﬁ@ﬁﬁULﬁﬂ’JﬁUﬂ’]i@LLﬁ’s’ﬂﬂ?Wﬂ’]HLLﬁ%’sﬂ%ﬂ’]W%@LL‘U‘UEN?’%’JLI ’sj‘Uﬂ’]WV]'NL‘Wﬂ I AN
vannvanenane udnlnvumsifiogunmuagnginssunisuilnae s Aanssuniseeniidsmeiiogunin ns
ﬁﬁﬁu@IﬂiLLﬂiMﬁ%”NLﬁ%‘llﬁlliiﬂﬂ’]‘l/‘l‘l/l’]x‘iﬂ’]&l N1SNAERULarUTEIUANTIONINNI9N1E
Introduction to healthcare and holistic health, mental health, sexual health, and gender
diversity. Principles of healthy nutrition and dietary behavior; healthy exercise activities. Determination of

physical fitness enhancement programs Physical fitness test and assessment.
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0100108 INYLYIALUUIAINTAIAL 2(1-2-3)
Social Engineer Life Skills
WWIRMIAINTHIAN MIARUNTINEEIMNTEIAN NMTYTUINISHUTanIneINMsiunseuIunsiamng
o msinuoRlunuiiimine uesmsussgndlfiedesiiodmnsdenlumsudtiom
Concept of Social Engineer, developing Social Engineer skills, integrating interdisciplinary
in Social Engineer process, practicing in target area and applying Social Engineer tools for solving

problem.

1.2 Fyuden 6 wiqenn
daliisouldiFouiuasWauiney sauisqudnuazdiuaiandsng q nud
Aiseuaula Tuiulidesndi 6 nulwfn
0200201 nsasegldanvaanasly 2(1-2-3)
Creating Income from Leftovers
AU ELaEU ST TIE WA BT msﬁwmmﬁaﬁﬂmmﬂigﬂ nsthveswdeianlddn ns
wAndomasdanmainveandeiia nandnliiiianiteindedama nisnanleianmainvoundeiia n1s
wAntevinnvesveiiy Msnanesdninnveandedis miaiewdnSustdmiuanusnueaniei
Definitions and types of leftovers, reform of leftovers, reuse of leftovers, biofuel
production from leftovers, power generation from biomass fuel, production of bio-fertilizer from
leftovers, production of compost from leftovers, production of animal feed from leftovers,
production of decorative products from leftovers.
0200202 n9aseasIAUIRNITURlBmAlulag 2(1-2-3)
Creating Innovation with Technology
AINNAAIIN AUFIAYLATHANTENUVDIUTANTTU UANNITWAILILINNTIN NTLUIUNITAN
nMsfauaLAnadeassd madenldinaluladivnyay Tnuftanaduuinng
Definition, importance and impact of innovation, the principles of innovation
development, thinking process, creativity development, the selection of appropriate technology,
and innovation practice.
0200203 msaamﬁ'aﬂimmw%am 2(1-2-3)
Saving for Quality of Life
A0UENTRUAINYAAA NITIURUNINITREY N15vITdaTiteu elduagsediny [u
gou M3flravesiu Whmnemenisiiu Sonisesy msudmsnd shsmendeni snsmendewuuan
Fuannen nseen Azitwile aendefiuiass Msusmsmds s ameuwNUNIIMITEY MTSANISRY
fiuyAna
Personal Balance Sheet, personal financial planning, household accounting, income
and expenses, savings, money leakage, financial goals, saving discipline, debt management, fixed
rate loan, effective rate, savings, inflation, real interest rate, risk management, internal rate of

return, personal financial management.
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0200204 NINPINTNNZLALATYBE 2(1-2-3)
Marine and Coastal Resources

ANNANFYVOIDIUNVANNELA é’ﬂwmzﬁugmmdmamw \Ad LLas%amwmammagm
nzawIE LLazLaaﬁ U31nN15046119 9| AAntulunzia ﬂalﬂmil,ﬁmﬂﬁﬂgmszﬁﬁm 9 a%mammifuas
psgniindanudifyvosunniameia waznsianimminensmmelanazyeils ufafiugurives
NENINTTITUYARALEIMWINEDUN VLA fl’jﬂmﬂﬁmmwgﬁﬁ]ﬁmm wardndey

The importance of maritime territory, fundamental physical, chemical and biological
characteristics of the oceans, coastal seas and estuary phenomena. occurring at sea mechanism of
events explaining knowledge and awareness of the importance of the maritime zone and
management of marine and coastal resources. Including the appreciation of natural resources and

the marine environment both in terms of socio-economic and environment.

0200205 uma"luw'mﬂium'auMutelu in Daily Life 2(1-2-3)
AINUNUNY in'WILLauVlﬂJ’] ﬂ’J']iJLGU’PJ LiENﬁa‘U Lﬂiaﬁi’NsﬂJ@ﬂ‘Uaﬂ nsLasunsLazlvAtEnl ﬂ'ﬁ‘U“U’]ﬂx‘i
ﬁjﬂéaﬂﬁ ﬂ’]ﬁ’lLﬂi']%ﬂﬂ’J’]ﬂJL‘sU’eJWN i AULUINNTNAILIT I ﬂ’]iﬂig‘qﬂﬁﬂmumimﬁiwﬂ’mﬂﬂ mmmuh
ausiunswudslaliannsoduiudinludsesdagtunagnnsviienld
Definition, history and belief, mystery, amulet, fortune and destiny, worship of the sacred,
analyzing beliefs to apply and support life quality development, applying in enhancing morale and

confidence, mental stability to be able to live in today's society and work.

0200206 FTUUTIVNISTUTINUT2INIUY 2(1-2-3)
The Bureaucracy in Daily Life
FEUUTIVNIT NTLAEDIUIA N1TTIUDIUID NUIWIIUTIVNIT aaﬁm@mwm%’gﬁiimgﬁy DIANTT
UNBU STIEUNILATNITUUTFUIFIANNR Wvhilvesss Telivesiguna Medevesisuta Sgunadava
n13suiledesvesussvivu m'i%/‘UisﬁaﬂJuasli’]’JmisU%N‘:ﬁ‘liﬂ’ﬁ N13932980UKALTDUTBUNTUH URIY
Bureaucracy, decentralization, centralization, government official agency, constitutional
independent organization, public organization, government enterprise and privatization, government
officer, sovernment income, government expenditure, digital sovernment, public hearing, awareness of
government information, investigation and complaints.
0200207 FandAatunisviaadien 2(1-2-3)
Lifestyle and Tourism
ANAmINY 71 LuAnveINTBNilsd nineInsnsvioniien nineInsnisvieniien gsRanns
viouflen Fandin IndnemgAnssalunisvieadien wgAnssutinvieadisnanienie tunuinisnisvieadien
MsfumUszaunsainsieniisndiuay msvesiierluuiunenudsdu Usslevivesnisvieadion 01w
PNMITRLTien ﬂ’]iUﬁm’m’]iﬂ’]iViENLﬁfj’l mMsvimuAnErelassnuianUsTaUNsainsvioaiien
Definition, concept of tourism, tourism resources, tourism business, lifestyle, behavioral
psychology related to tourism. Individual tourist behavior, tourism recreation, to gain a personal
tourism experience, tourism in the context of sustainable, the benefits of tourism, career for
tourism, an Integration tourism into various fields, field trips or tourism experience development

project.
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0200208 gnaransiulandagiu 2(1-2-3)
Science in Today’s World

LL‘u’JﬁﬂLLaZ‘Méjﬂﬂ’]iﬁugﬂuﬁ/ﬂﬁwmﬂ’]ﬁm%ﬁLﬁﬂ’ﬁ@x‘iﬁU%i@Ui%ﬁ?’ﬁu ﬂ’;’miﬂbﬂﬂlﬁla’aﬁ’wmazmi
andnlilny aseilludinusesiu ndsuildludiauszsiu $dvendunsisdin anuasey it
yainemansuazmaluladfifidennnm@in nsdlfnvmidinermansiifesdeatuTiauszdriu

Basic scientific concepts and principles related to everyday life general knowledge about
drugs and harmful substances chemicals in daily life energy used in daily life biology and life
advances in science and technology that affect the quality of life scientific case studies related to
daily life.

0200209 GHELINATR 2(1-2-3)
Life Balance
NANNITUALHUIAAVDIANAAUMITIN AUAATIN 6 FIU FUN N ATPUATILALAUFUNUS N151TeY
LAZN15IL N15EY nsaLaes mslikaznisudsdu nmssadmineuasnissniuiinauidivane
AUMANUANAAVDITINUAL AN
Principles and concepts of life balance, the six life aspects; physical health, family and
relationship fulfillment, work and career prosperity, wealth and money satisfaction, mental

strength, spiritual wellness; setting and achieving goals in life, creating balance in life and be

happy.

0200210  FuAIsiedimduge 2(1-2-3)
Peaceful Means for a Happy Life
wnAnaznguianmdands dufinm duAis nnstesiuanudaudeiiguuss msimsgiaiig
Fauds wazmnusunssluszduyana quwy wagseninasema wuanedudislunisuitgmiianaiu
FURNN
Concept and theory of conflict, peace, peaceful means, violent conflict prevention, conflict
and violence analysis in personal, community and international levels, model of peaceful means

in solving peace-threatening problem.

0200211 fawandouiideanuuuld 2(1-2-3)
Designable Good Environment
L%smiamumsai?iqmé’aﬂuﬂmﬁu mamwuﬁﬁm%umﬂﬁzgm?ﬁl,rmé’au ﬂzgmﬁwiw AT RIA
PM 2.5 {]zgmmﬁmm?uazLLamfﬂLﬁmgmm ekt sudinsianiiiedeafiowtlunie
AANANTENU
Learning environmental problem impact and environmental problems, flooding, PM 2.5,
solid waste and wastewater management. Study solutions including in developing the problems

and decreasing environmental impact.
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0200212 ans wihiivesUssunvuluiiosdu 2(1-2-3)
Rights and Duties of Local Citizens

USray winAndenfuaniuasnting nisdeswaznisunasesuuiiaiusiy ans wihiivesusyuuu

EULL‘U‘UﬂWi‘U%‘Vi’]iLL’ﬁ3ﬂ’]i‘-ﬁJ@]aﬂﬁ(ﬂﬁﬂﬂﬂiaﬂﬁi’mﬁaﬂﬁu “Uigml,l,asq‘daﬁﬂ WAL bsaz AAn eI Lo
nsUnaseiosaulng mswauvesdust By asiuiidnunsdfnwuesdnwuinnssalutiecdu

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, sustainable local development, field study and study local innovation.

0200213 sssunAvanuiela Taazann 2(1-2-3)
Good Governance and Youngster with Good Heart

AN JULUU aNvaly WWNAA nqud]  N1sUssIantsausssanauaiuaessutuy
Indrilneudunaios UNUIMMNIBNUNIASTT enwuiiiedes miﬂ%’ugmmmﬁméfm‘nﬁmﬁ'mmuLLas
g msaisdanuiilinusdonisnain msenseiused airmadesdludiny msusiuyasadiein
wales YU STRONG funasamedaneiiies nsugnilaiavdsasudingatn druilosaasn

Definition, form, characteristics, concept, theory, management of good governance
and corruption. Citizen consciousness the role of government agencies the private sector involved
in adjusting the opinion base against corruption both personally and publicly building a society
that does not tolerate corruption, raising the index creating good citizens in society, suppressing
corruption with sufficiency mind STRONG club against corruption with sufficiency mind cultivating

and promoting honest leaders honestly.

0200214 SITUALNDIING 2(1-2-3)
Good Dharma for Good Life
AL HALALSIIUYIARTITIVRITIALYWE N13awduTin n1suiludyvain MIUUTUN

YIIMEENANS Aawwaz Uy LUmIYEIanveilnuyYdnunanInenmans aauiwazUsyaila wian
Uirguaswsianuuneiissuarnmsuszgndlilunmsdiiuingatiagtu winausssy wusssuiiddnsde
Msffiudisluanissed 21

The origin and true nature of human life, lifestyle and life solving problems in the
context of science, religion and philosophy. The ultimate goal of human life according to the
context of science, religion and philosophy. Sufficiency economy philosophy and its application in
this present time, important moral principles and ethics to life living in the 21 century.

0200215 WAUNYINGILEUT 2(1-2-3)
Life Development through Meditation

AUNUBVBINITYINANT JAUTEESA I5NT Funou ﬁ;ﬂﬁué]’uﬁumﬂ'ﬁﬁmmﬁ ANVULVDY
AITUINTTULAZNITVENT Uszlovuvesanns dnvuze1n19men1uauts waznisuianislulalu
FAnUszdriu aundiunmadousarnisnu vy duseu auaulh Ustlovivesanuuazgi Asimsg
Soritaaun aruuanesseninauaefuitaaun wwuiauagiuitaau srlansuitaaun
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Definitions, objectives, methods, and the beginning of meditation; the nature of
reciting and meditation, benefits of meditation, appearance of anti-meditation; the way to apply
meditation to daily life, meditation as related to education and operation; the nature, process,
property, and benefits of absorption (Jhana) and insight (Nyana); fundamental knowledge about
introspection (Vipassana); differences between tranquility (Samatha) and introspection, layout of

tranquility and introspection; world community and introspection.

0200216 n1sian1saudneludindszaniu 2(1-2-3)
Tradesman Skills Management in Daily Life
AMNINUgILAEITUIUERTauIduludInUszdniu 1nTelieyaiiuguwasnis

o o

Ur3e3nwn el ewszuvanidvia uld oud audeusaeuduarsadnseueud sauludamdnnis
IANITIIULN miﬁﬁﬁjiyiy’]LLaZﬂ{]mJ’]EJﬁLﬁIEJ’J‘ﬁEN

Fundamental of tradesman skills that is essential in daily life, basic tools for
tradesman and their maintenance, electrical system, sanitary system, carpentry, painting,
automobile and motorcycle repairs, the principle of tradesman management, trade contract and

related laws.

0200217 QUEELREELRRGL 2(1-2-3)
Happy Marketing
ANUNLIYLAANUAIAYVBIN1INAIN WUIAIINAR SoUTYEIMIaNgRnTTulUIlaa Adla
Renfudiulszaunisnain wasdszavaann MsUszndldmdnnismanalunisduiudin
Definition and importance of marketing, concepts, philosophy on consumer behavior.

Understanding of the marketing, market type, applying marketing principle in daily life.

0200218 A15U3N1598198001TN 2(1-2-3)
Professional Service
arwidesiuiniuanuuinig ieuefuazaruiionelavesfiuuing uywdduiuslunsuinig
nsimLIyAanAIN Aadenisliusnis
Introduction to service, service receiver’ s attitudes and satisfaction, human relations in

service, personality improvement, art of service

0200219 nswanzedludeniva 2(1-2-3)
Storytelling in Digital Media
maiiFessuiomlusuuuumaianidesiienm Faviesd Bes unaunu wazshuimadedng q vy
wnasvlosuludeRdviafivainvans
Storytelling through various forms of content storytelling, telling a story through video,

voice, dialogue and various production techniques for platforms in digital media.
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0200220 InEAsaNIINAILIDEN 98By 2(1-2-3)
Agriculture for Sustainable Development
FAteaudulnefiAedestiunisinuas arumine Uselev wagn1ssuunyUssinnuenisinuns
mm%ﬂ,ﬁaaéfuL%qmiwémﬁﬁuLLasé’m’imiwﬁaﬁﬁﬂﬁmmawizmvﬂ,m MsUsEyNANANERNIINNTINEATLTD
ﬁﬂLﬁﬁJE‘l‘Uﬂ’lW'ﬁNﬂﬂﬁl LAYIIUBALIN NANTENUVBINILIANTIUADAITINYAT SLUUNWYATOUNIE ﬂ”liLLU'i'i‘U
LLa“mimeamNamaW’mmsmwm ‘viaﬂmwmmL‘WEmﬁLﬂumﬂi"’ﬂaumiﬁsﬂﬁ]mwm nslawmaluladiay
mmﬂiimLwamiLm{jzyjmwNmimwmmamiwmmﬂiuwlﬂlmasmmﬂu
Thai way of life related to agriculture, meaning, benefits and classification of
agriculture, basic knowledge of the production of important crops and animals in Thailand,
application of agricultural products to promote health and hobbies, effects of climate change on
agriculture, organic farming system, processing and adding value to agricultural products, marketing
principles for agribusiness entrepreneurship, using technology and innovation to solve agricultural

problems for sustainable development of Thailand.

0200221 FInlulanfana 2(1-2-3)
Life in a Digital World

o aa v Y a 1 a o & | yaa L3

ANRLIY ANNdIAYURslanAdvia iruaftazadeuidnlunenisledia lulanosulail

a Y o Ao & vy Y v L3 [ v @ caal a a ¢

Liﬁl‘ug‘mﬂU%VH]’]LUuI‘Uﬂ’]ﬂ“UﬂE]LLazﬂ’liL“UWﬁﬁmﬂui’ﬁﬂa@ulau NNIINYIDRANWUVIAVDIAULBY NITARIATIZTN U

15U MInwianulaeadevewmuedulanleiued n1ssnwideyadiudi n13dnassiaininge

n1suimsianisdeyangldnuiinisnslivulanesulad nsfulledunisnauundsuulanloives nsld
wialulagegeliasesssy iWelivimiuduwelulaguasldtinlugafdvialaeg1svigaain

Definition and importance of digital world, attitudes and values essential for living in

digital world; develop substantial skills for socialization in digital world focusing on digital citizen

identity, critical thinking, cyber security management, privacy management, screen time

management, digital footprints, cyber bullying management, and digital empathy to live wisely in

digital world.

0200222 WAIUITIANIUNITADAUNLITIY 2(1-2-3)
Developing Life through Lesson Learned

NTLUIUNTAAKUUIIITUQYIN NITANTLATIBAN LA LA NARILNITNUNIY v‘ym}"jw wag
LLﬂﬂﬂummi msﬁmﬁ‘fjmmﬁﬁmmﬂmiﬁauiﬁ'wﬁu NISAALUUATEUIUNITITIULTENAIAU 1NN UL
Wi e3unesTsuIRveansiUasunlaseruafideuan mmmﬂﬁzqﬂﬁﬂ’nuiﬁ’umiﬁ’m’maéw
a319asALazlnuAm

Critical thinking processes. Critical thinking for cause and effect with review, repeat
and share knowledge. Problem solving through collaborative learning, smooth process thinking,
sorting and plan with goals. Explain the nature of change with a positive attitude, applying

knowledge to work creatively and qualitatively.
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0200223 vioaguaugulugandvia 2(1-2-3)
Happy Traveling in The Digital Era
ANINUgIUAIiUNISYRLTIEY Msiumavisaglugamalulagadvia nmsldmalulad

£y ¥ 1

Fdviasgreivinviu Yasade uazaynauulunisviesiilen
The basic knowledge of tourism, tourism in the era of digital technology, literate
media of digital technology, safe, and happy travelling.
0200224 AMeIuluTInU I 2(1-2-3)
Chinese Language in Daily Life
Anvtnwen1sile n1awn n1se1u madeu ddmituglunwuillfludinusssriy
Practice Chinese listening, speaking, reading, and writing skill for Chinese
communicating in daily life.
0200225 NNYLNI301A2T0AINNYNUR 2(1-2-3)
Survival Skill in Emergency Situation
a%mwé’ﬂmmazﬁ’uﬁﬂsﬁagaﬁLﬁm?ﬁy’ul,ﬁ'mﬁumﬂﬁmﬁaﬂﬂ’a WMARNAULAYEISITUNY
ansndenisnsufuinunianiswssunsensuliedudfenUfsssuys wnandu wazaissaudens q ta
Pg1mNITaN d1asan1un1slUURN1sSuleAuNURsTINwA Wwnaniu wazasisudeldegisgnies
wuAuln gunlwdey gvnde Aunay Funll 1ade fiui SaRdy ywAnuds waglit foanidelsn wuag
wazdninalsn wasiendRanuywd
Explaining principles and recording the information of the emergency situations that
relate to disasters, emergencies situations and public hazards. Able to choose how to act or
prepare yourself appropriately for natural disasters, emergencies, and public disasters.
Appropriately simulate operational situations to deal with natural disasters, emergencies and
public disasters correctly, such as water disasters, floods, landslides, earthquakes, tsunami,
windstorm disasters, thunder and lightning, volcanic eruption, famine, disease, insect and animal
disease, and human disaster.
0200226 nbminudANAINa 2(1-2-3)
New Normal with Digital Society
AuvInElaza @A greitlmiiudinuAdva av nansenuananuMIiTivinliAe
mMsdsuulasiuansnaainin audawaliandunsdndutindlng uwmmsmsdiuiinveseuludeny
fdvia Boufuazinldnuueundinduiiduussloniludinlszd1iu mafunmawazaszniindansly
wialuladhdviastaUasnsiy
Definition and importance of new normal related digital society, causes and effects
of situations that cause different changes until resulting in a new normal of life. Lifestyle of people
in digital society. Learn and practice using the application that is useful in daily life. Appreciating
and recognizing to the use of digital technology safely.
0200227 unaaouiideaineasadlumnissuil 21 2(1-2-3)
Creative Learning Spaces in the 21 Century
AmnumnenazaNdRgosmaaioud msliundsSousidsaisassdiionisiSouinaen
I AUNNIY AUEIAYRATVDULYAVDIUNENTUTT TR UTBiAnNvoaunansous geaineassd
NINeINTANTAUMA NMISIAUINNTIULAUSBUITETIA
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Definition and importance of learning space, using creative learning space for
lifelong learning, definition, scope and importance of creative learning spaces, category of creative
learning spaces, collection, services and access of creative learning spaces.

0200228 fRanssuaneassAiionsiseuinaondin 2(1-2-3)
Creative Activities for Lifelong Learning

AVILVLNE NENNT wazkWIRMAEITUNISSANISANYInaenTin wqwﬁmsﬁau%;mjumgwﬂ
fow nguiiauinisvesyed sULuuMsiafanssuiidaadunsiseuinaondin vénniseoniuuianssy
Anujifnisesnuuuiardnfanssuegeaivassa nsussliunsunfanssululy

Definitions, principles and concepts of lifelong learning education, humanist learning
theory, theories of human development, model of activities promoting lifelong learning, principles
for designing activities, practice designing and organizing activities creatively, assessing the
implementation of activities.

0200229 InuNsANEIRAILINALTB L duLd g 2(1-2-3)
Educational Games for Active Citizen Development

ANUEIAvRLANNSANYILazAUlunaiies UssinnueanunisAnyl n1sesniuulny
msfinwufieiawianudunadios msldde wealulad wazuimnssudununisAneien auiauu
waillos nMsdnRanssununisdnviiieanudunaiiedussuvaudszvdulag

Importance educational games and citizenship, types of educational games,
educational games design to develop citizenship; using media, technology and innovation in
educational games to develop citizenship, educational games activities management for citizenship
in democratic regime.

0200230 ININYIUUINTEA Y 2(1-2-3)
Psychology New Age Service

ANUVUNELAEANEAYUDIN TN TuTInU eI TN vanInIneludinusedn Tu Uy
Fuiufuaznisadredndriin uwada ngud unum i waseuddyUesLUINT NTEUIUNITUIANG
Jadviidamansynusieauuinig snwgasuinisgelml

Definition and the importance of psychology in daily life, psychology in daily life,
human relation and building of consciousness, Idea theory and vole of phycology, and the
importance of service jobs, service process, factors influencing service jobs, and modern service
skill.

0200231 InIneuiawanAnAWEIn 2(1-2-3)
Psychology for Life Quality Development

pwdmnunlafefusssundvesiyud nalnmadniiviliiAanginssy asusus s
diuaATlunuLes N1sUTUNToULWIAN N3deasidsuin MsUssgndndndningrunldiiedinideuas
wazUsTaUANLANTD NMSHAINAMATNTIRTRA o AIEnanInIne

Concept related human nature, psycholosgical function affected behavior, adaptation,
self-esteem, mindset, positive communication, applying psychology for success and happy life,

developing quality of life from psychology theory.
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0200232 Indriinlunisliaenisunasas 2(1-2-3)
Political and Governance Awareness
USveyn wundnienfudndidnwaznisidiusiumianisdenisunases nsadiedndain
nstiahusinluansisulselesd n1siszisansnsas N IusINYIUTEVUNIUNTEUIUNIT Uszanal
Usziansal uaztsernud nsdifnuiieaduindiinuasnsiidiusintunisideanisunases
Philosophy, the concept of consciousness and participation in politics and
government. Consciousness building participation in the public interest public surveillance
participation of the people through community processes, public hearings and referendums. A case
study on consciousness and participation in politics and governance.
0200233 YONANIAIDIAINTUN98519655A 2(1-2-3)
Soft Power for Creativity
AUTINELAE AL BT NANIE STl ULa A IUSTINA NsReAUNSBUTENANNII057
ddaidlunazansUsznd serdnnoivednelufin 5F duemis suameuduazinvad dunis
penuuuwildulng fudatznistestusiuulng uazdumanialsemdlng nszuiun1sadiagendn
nes nszvaumsiuiRdeureninieslnegaina maiauslasanuilAstesiurednines
Definition and importance of soft power both locally and internationally. Extracting
important soft power lessons both domestically and internationally. Thailand’s soft power in the
5F dimension: food, film, fashion, fighting, and festival. Soft power generation process. The process
of driving Thai soft power to the world. The presentation of projects related to soft power.
0200234 AnuTuiladmFuntsauesiy 2(1-2-3)
Cooperation for Local Development
UFuen wuAn anusufiolunisiauiesdiu nmsiaunefeterusuiie Msaseeusiuile
WlyU18aI5IIUTUAZUINITANSITUE 1ATVIBAINTINLD N1TUTMTHLarn1TdnnIsuleuIsasIsazlaunia
U2 LATOUIENNFIANAUAMNTINTIUNITUS AT LATeUBUlEUIEI51TULAUNITUSANS
ans1saiz MstundeutlenngaissaskaznsuinIsassarlngei e sdany
Philosophy, concept, cooperation in local development, development cooperation
networks, public policy and public service partnerships cooperation network administration and
management of public policies by the people. Social network with cooperation in public service,
public policy network and public service driving public policy and public service by social
networks.
0200235 ﬁaﬂzmmamtﬁaq%mw 2(1-2-3)
Performing Arts for Health
UV]‘UWVIGUENaa‘LJ%ﬂ’l'ﬁLLamﬁﬁﬁiameéLLazﬁﬂﬂm @mﬂ"]LLazlJi%IEJGUﬂ“UENaaﬂzmiLLaﬂWi’]ﬂ 9
mi‘d‘33EgﬂGI“LGEIJLLa8?]ﬂﬂﬁf@ﬂ%’maﬁﬁﬁa‘dzm‘iLLam LLazﬁ'lLauaﬁﬁmiiﬂugﬂLLuumaﬂﬂﬂﬁaaﬂﬁﬁﬁaﬂ’mLﬁa
duaSuguamlanuauaula
The role of performing arts towards humans and society; value and benefits of
performing arts application and practice in performing arts creations, plus presenting activities in

the form of exercise to promote health according to their interests.
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0200236 fawandaniun1suasuulag 2(1-2-3)
Environment with Changes

Tassadisuaresdlsznauveslan n1sasuulatveslan SoRvAsI5UY1A
nIneINTsITNRLALAUIndeN MITansAunadeuLaznTiauIeg ey nuufveyuddads
fifsssumAuasmaasuuasdaneden mslszgndldniasaunaionsinnisdaundoutay SRR
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.

2. VUINIVUANTE laitfaendn 97  wilenA
2.1 NRNAITUNY 60  vUleNA
4021126  ANNUFIY 3(3-0-6)

Fundamental Chemistry
domwesaans  anuzuarnnUAsuuntag aulfvessinuaransusenoy  a1susenaullietou
a13aLaNy NIAkaTLUA N15IAUTELANEATSLAL] ﬂmmwﬁwqﬂim ihslne waztude
Content of matter, state and change, properties of elements and compounds, complex
compounds, solutions, acids and bases, classification of chemicals, quality of water for consumption
and wastewater.
4021127 UfvAnaedinugiu 1(0-3-0)
Fundamental Chemistry Laboratory
UfdRnsdniivansiadll nsmseuans arsazanetdnmes nslnnsg mﬁmﬁwﬁ@mmwfw
gulna thuslng uaztude n1smInvendeluriosuuninig wagn1sleusI8NURAN1INARY
Chemical storage operations, preparing substances, buffer solutions, titration, analyzing
the quality of drinking water and wastewater, disposing of waste in the laboratory, and writing
experimental reports.
4022106  ANBUNITANNSUNANAUNTINN 3(2-3-5)
Organic Chemistry in Biological Products
Tnssadauaransusenoudunss Ussinnuaziondeansuszneudunie autivnnsnienimuas
UfAsevesansuseneudunsd aweslewndl UiAseniunandaueidinimuasnsussendly
Structure and organic compounds, Types and Nomenclatures of organic compounds,
Physical properties and reactions of organic compounds, Stereo chemistry, and Reactions with
biological products and applications.
4022107 FAAREUSUNBNA NI NN 3(2-3-5)
Biochemistry for Biological Products
Auduiustesansiniifuesdusenoutesead tuavarsaranstilives Tassadns auautd
wagnifiansiuadl ulwsivaglaoulesl Msduamgifiiueuaznisuanteanvosby
Cell components; water and buffer; structures properties and functions of
carbohydrates, proteins, lipids and nucleic acids; enzymes and coenzymes; DNA synthesis and gene

expression.
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4022108  ANNIEATWEIRTUNAANUNTINN 3(2-3-5)
Physical Chemistry for Biological Products
walulagnistvanuiou nann1sn1saedu Iaunamans n1siiauisenvessdivaans 3@
wagn15UsEYnaly
Technology of heating, principles of absorption, thermodynamics, the interaction of
radiation with matter, radiation, and its applications.
4191001  ;w1dangudmTugINAINAAs TN 3(2-2-5)
English for Biological Products Business
AMfmilanznanisUseneugsianandeidanin Anvinwensits wa 61u wasdouiiieades
fumsusznaugsiainemanslagldaniunsaidians uavdefivarnuans
Specialized vocabulary for Biological Products business. Practice listening, speaking,
reading, and writing skills related to Biological Products business using simulations and various media.
4191101  AnerAransianwamIuNanimal 3(3-0-6)
Biological Sciences for Products

[y

\nflveadalidin ansTiluana waduasidode dugineuasneinavesddidin wunued
By szuusianeuyed lassadanaznisvinuvesssuugiduiu fugmansuazmelulagfidwe duinen
LAZAIUVAINVANENITINN

Chemistry of living things, biomolecules, cells and tissues, morphology and anatomy of
living things, metabolism, human body systems, structure and function of the immune system,
genetics and DNA technology, ecology and biodiversity.
4191102  UfuRn1IneAansdan wdmunandue 1(0-3-0)

Biological Sciences for Products Laboratory
nsneansUfiRnisFendivesididin mstaluiona waduasilode dugineuaznieinie

M LUWNUBATY SrUUIINIsNYEd 1asaasiaarn1svinauvesssuuiauiu Nugmmansiaz

P
a2 a
4

N BRGREE
ALOULD TFINYILAZANUNANNARNYNIIYININ

wialula
Laboratory experiments on chemistry of living things, biomolecules, cells and tissues,
morphology and anatomy of living things, metabolism, human body systems, structure and function
of the immune system, genetics and DNA technology, ecology and biodiversity.
4191104  FuAnsasifuguvuLAzNITYiDTEN 3(2-2-5)
Bioproducts for Local Communities and Tourism
Vl%’wmﬂiﬁiimﬁLLaw%mewimLﬁmL%ﬂaiﬁﬂﬁ m'ia'wm‘wLLazmiLﬁU%’auﬂasqmuﬁuLwU
warmsvieafieafididy dumensimmndndasdusivessury duasunsdeanddnemanituaisisue
nsluinnssumamaluladlunsuitiyymyuvusaznisvieniien ssiansvesilsndseying wazdnwgau
Natural resources and the context of ecotourism, photography and data collection
from model communities, and sustainable tourism. Explore the community’ s bioproduct
development path, promote scientific communication with the public, apply technological
innovations to solve community and tourism challenges, engage in ecotourism business, and

participate in field studies.
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4191105  WanddmSundndusiginw 3(3-0-6)
Physics for Biological Products
nafmans aulfvesaans vedlva arwdeu Infhuazwimvin eduudwdnlihuassimrumans
Wandrun1suseynaliniatanm
Mechanics, properties of matters, fluids, heat, electricity and magnetism,
electromagnetic waves and optics, physics and applications with biology.
4191106  UfuRn1sENddmiunanduaidanin 1(0-3-0)
Physics Laboratory for Biological Products
ﬁ’]%ﬁ]LLazaﬂﬁE)Uiﬁ}@mil,ﬁlmﬁUmﬁjﬂLL@%F’]’NW’]@’]@L@S@H narans vadlva tniuazudinan
Aduwlmdnlriuasirumans wagnsieusenunmaans
Demonstrate and practice experiment on the measurements and errors, mechanics,
fluids, waves, electricity, magnetism, optics, and experimental report.
4191201 nsugusznaunislunissshandndausidanin 3(3-0-6)
Entrepreneurship in the Biological Products Business
anuazuarAuaudRverUTznoUNS nsdnRegaia SURUULAZUTENNTYDITININGRN U9
Fan 1 nanng e uazwt U URlunTuITNTINNITEIA NTIATIERANIMKIARENN9TINY N15IRIIIULUY
WNUTIND AMIUMTAALY N1TFAVILELNTIURUNIINTTRY NSUSMITNUYAAR miL‘ﬂuﬁﬂizﬂaumi
Tunagsiandndneidinin Tinsevinsdietswosusznounslugsiandndam Tanmiiuszaunadifaly
Jaqdu
Characteristics and qualities of entrepreneurs, business establishment, types and
forms of Biological products business, theories and practices of business management, business
environment analysis, business plan development, risk management, procurement and financial
planning, human resource management, entrepreneurship in the bio-product business, and analyze
case studies of successful entrepreneurs in the bio-product business today.
4191202 anuUasanslusuaiivazdaniw 3(2-2-5)
Chemical and Biological Safety
WU URlUNSUH URNSATikaEad3IneT SeRuTasnuUasniensgin nkasiesU unnis
Tilsde deyamnuiasasdslunsliasaiuarngdunsne nsdnnisvendsarnail uazarsdanm i3
Jasiudiuynna mimauwamumiﬁf@mau miﬂgmwmmmﬁmﬁu
Action plan in chemistry and microbiology laboratory. Biosafety levels and biological
safety cabinets. Material safety data sheet (MSDS). Waste management of chemicals and biological
substances. Personal protective equipment. Emergency responses and first aid.
4192101 N1990NKUULATWAILINAAAMINTINTN 1 3(2-3-5)
Biological Product Design and Development 1
ANUNNNE UTEANLAZANAN YL VBINEANUNTININ ANNTT WUIARLUNITOBNRUULAEHAILY
WA adin1ide Visdiudatemansugiadesiu afauuuiaeadesiulunisatendnsios
Meaning, types, and characteristics of bioproducts, principles and concepts in
designing and developing products,research statistics, evaluating basic economic factors, creating

initial models for product development.
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4192102 N1990NKUULATWAILINANAUNTNTN 2 3(2-3-5)
Biological Product Design and Development 2
F109AUNIUA192101 N1TODNLUULATNAUINEATUATININ 1
MsWRLWEA SN E UL Yssdiudnenandiwazunsgiuressdndasidin oy
ANUAAURIUTTIUILaEATEUA Ussilunaladesuyu mls
Development of prototype in biological products, assessment of the potential properties
and standards of preliminary biological products, the importance of packaging and branding, and
evaluation of cost factors and profits.
4192202 N13AUANANTNKAANANTININ 3(2-3-5)
Quality Control in Biological Products
N1IATIIAAMAIN NITATUANAMAIN NTLUIUNSHARMIANALLLABTININ NMTIATIEVTaya
LAZNTTUINNTHARFBNIL MTAnIInTzUIUNITogusnAIAIUAL nENNSUTUUTINTEUIUANTHER
mannsUsEiuaanIw edesilodmiunisuseiunninin 58 GMP GAP HACCP ISO 1nnsg1usefuaInaiiin
freszuUIMIAuAmviuaie duuundafoinnsiuenaisiierdesiunisdssfunuan uas
UfThnmsiiaenadostuiiionin
The quality measurement, quality control, biotechnology production processes,
data analysis and production processes using flowcharts, management of processes that are out of
control limits, principles of process improvement, principles of quality assurance, tools for quality
assurance such as 5S, GMP, GAP, HACCP, ISO, international standards concerning modern quality
management systems, workshops on quality assurance documentation, and practical operations in
line with the course content.
4192301  msinyarnaTandnfueinlidaygyilne 3(2-2-5)
Biological Products Value Added for Thai Wisdom Products
muiuazgidyalne nefiuems nsnuns dundes wazldmudiumaluladd
wanfsiitenseysng msuvaseadeliiuuvameld duafuszuuiasvgiatanm msaayarifinves
WFISEFNINIELUIAA BCG Model ﬁqsﬁﬁmuﬁugmgﬁ{]mmﬂwa WAZYIUINTAUNISUIANTIVING
Thai knowledge and wisdom in food, agriculture, and the environment, and apply
knowledge of bioproduct technology for conservation, converting waste into sources of income,
promoting the bioeconomy system, and enhancing economic value through the BCG Model
concept. Integrating businesses based on Thai wisdom with academic services.
4192401  wAlulaguaznsulssunanduandanim 3(2-3-5)
Technology and Bioproduct Processing
NINYINTTINNAUAITWUTIU MsmSeun1sneunswUssy Mé’ﬂm'ﬁuazLﬂ%aﬁamﬂwigﬂima
NsMUANgMN N13lEAINTEU NITTEMELAZNTYI AT N1SVIWAY NTARAKAZNITWEN NITHEN NS
w53t Tnen1sinu e dnwaznisusvanmlvimngiunislivsslond Tumsuussy wasiufoannsd
donndasiuiilom LLazmiﬁﬂQOuuaﬂamuﬁ
Biological resources and processing, preparation before processing, principles and tools
for processing through temperature control, the use of heat, evaporation and concentration, drying,
extraction and separation, mixing, processing through reactions, water, and conditioning suitable for

utilization in processing, along with practices that align with the content and field trips.
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4193301  wANMISUYTUATNITRUFING 3(2-2-5)
Principles of Accounting and Business Finance
Nann15URYT aun 130T 299509% wnansusznaun1siuiinlyd n1siavinesunIsRudusu

AIN15USNTLAEAINTTTRUIBALAT Unumkasntvesen1siulugsia nannisnisdamtuyuniely
5503 NMINUNUNTRETALITUNITAaMUEluAanis n1sdaassRuyuiieldlunisaiiinanuvesssia N3

3 :
dnassmlsuaziutuna
Accounting principles, accounting equation, accounting cycle, supporting documents for
bookkeeping, preparation of financial statements for service and trading businesses, roles and
responsibilities of the finance department in business, principles of internal business financing,
financial planning related to business investment, allocation of funds for business operations, and
distribution of profits and dividends.
4193302  WANAIIAAIALBEWARNITUFUSINALARINE 3(3-0-6)
Principles of Marketing and Consumer Behavior in the Digital
Era
LUIARALAZAINEIAYVINITAIAIN WNTTeINIIIAIN NMITANITAILUSZAUTNNTAATN NITUUS
diunatnuazn1siaennaInd vung N1IRAIALATANYMEYDINAINYARTTA ATUTITUNIINITAAIAAINY
Sulaveusiedany ngdnssuduslaatunisnandidsia Jadefiddnsnadenginssuduslaa uuudiansnns
ngAnssufuilon nsruaunsdnaulate InufoRnsdousunisaaialugsiogaiasa
Concepts and importance of marketing, the functions of marketing, marketing mix
management, market segmentation and target market selection, marketing and characteristics of the
digital era market, marketing ethics and social responsibility, consumer behavior in digital marketing,
factors influencing consumer behavior, consumer behavior models, the buying decision process,
and practice writing marketing plans for businesses in the digital era.
4193303 NNUUIINSNARKAZNITALTUNINARAUIYININ Production and  3(3-0-6)
Operations Management of Bioproducts
ML MInuaNNHEnAuAuazuInslugsandndasidanin nadenviuaiiss ns
A0 IUYIENOUNTT N1TTANITAUNIN NIFIANITAUAIAIATINITINMHUAIFT NITHAALALAIINADINTT
NINYINT NMIIANIIUILLRUNIUY
Planning the control of production and services in the bioproduct business,
including location selection, facility layout, quality management, inventory management, capacity
planning, production and resource demand planning, and supply chain management.
4193901  msidiilewaunAnSueiTIwdmIUgIIvTUIAEDY 3(2-2-5)
Research to Develop Bioproducts for Small Businesses
lassNITukasiauINdn A dinmdmiugsiaruinge funoun93dy asseusIa
398 M5 TEUTIENUITERaEN1UILEUBLENEINT
Research and development project for bio-products for small businesses, research

procedures, researcher ethics, research report writing and business presentations.
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2.2 NFNIBNANIZAY Lideandn 30  wioehin
2.2.1) FvUNNANTUINIAUNIIUAZAITAIVANAMNIN
(1) ngudvdeny 21 viaefin
4193401 waiiadnseiiiuadislunuaiuazgattinerdmiunisasuauniniasi 3(2-3-5)

Modern Technique in Chemical and Microbiological for Quality Control
wannsieiitazgadiinelunisndnuarimuinssuiunisnaniiiussansamuasvivass d1vdu
WAASITININ Anwiormsiazmamzdssgdunidifteiuiisiansdunid mafudnugdunisiidulsslen
MsiesEsiansBunidainqduniduar msussgndiiteldusslovd Anvumedanisanlnsium3lunugadaine
nslfanssedyiuazedululaswlunseinide uasufifnisfiaenadoatuiion
Principles of chemistry and microbiology in the production and development of efficient and
modern manufacturing processes for bioproducts. Media and the cultivation of microorganisms for
harvesting organic substances, preserving beneficial microorganisms, analysing the organic substances from
microorganisms, and applying. Study spectrometry techniques in microbiological work, the use of UV
radiation and microwave waves for sterilization, and practically related laboratory.
4193402 walulagnisuanansdanaadusiwaznisussendld 3(3-0-6)
Bioproducts Production Technology and Application
Anud ARy YesansTInaRfNe nsHEn uaziAuiRsIasTmansasiondiy & 9dunds audinng
FINNUAZNIEAINVOIANSTINEAAUIN N191TU T2 oBUAITTINANTUNNIDIITUAZNITNYAT TINANH LTS
AUAMUATANLIN WNLGIAINERS AT A AanSTasuaznindaumedaan uariinsAnviuenaniui
The importance of bioproducts, the production and harvesting of bioproducts from plants,
animals, and microorganisms, the biological and physical properties of bioproducts, the use of
bioproducts in food and agriculture, health and beauty bioproducts, business plans for bioproducts,
patents and intellectual property, and observe in field studies.
4193403 walulagioulay 3(2-3-5)
Enzyme Technology
autRuazUszinnveaeulesl nsaiaua ﬂ’]i%ﬂLE]ui%ﬂWUiaﬁ/lﬁ mimumLLa”EJUENUQﬂ‘;EHLauMN
Jaunaransvaaauled nsnsseulyy ﬂ’ﬁﬁ\lafﬂLLE“I"ﬂ’]iUi"EJﬂGﬂ‘ULEJubLSUZJ LLﬁ”U{]U@ﬂWiWﬂ@@ﬂﬁ@\‘iﬂ‘UL‘UE]‘VH
Characteristics and types of enzymes, enzyme extraction and purification, enzyme regulation
and inhibition, kinetics of enzyme, enzyme immobilization, production and application and practically

related laboratory.

4193404 walulaglwslulafinduazwilulagng 3(2-3-5)
Probiotics and Prebiotics Technology
AudAgyradnstulednd wilulednd Fululedin waslnalulefind amudnwauaznisnds n1sAniden
Larnsiiunssansendinvesqaunidinslulend Inslulefndfumsieaiugiiduiy wIluleAndfuniseongws
MW MIBATIEIRarNITUsEliuAIUaenievemansiue nsussandlinslulefnuasinsluledin
The importance of probiotics, prebiotics, symbiotic, and postbiotics, their characteristics and
production, selection, and enhancement of the survival rates of probiotic microorganisms, the role of
probiotics in immune enhancement, the biological effects of prebiotics, analysis and assessment of
product safety, and the application of prebiotics and probiotics.

4193410 NANNITATUANAMNINNILANLALYATITNEN 3(2-3-5)
Principles of Chemistry and Microbiology Quality Control
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Anuddey LazndnnisialuvesnisaruguaannluszuugnaI NIy N15AIUAL
AANINGAY NTAIVANNTTUIUNSUUTTY m’am‘u@uﬂmmwsummﬁmﬁm%%amw ANUUaAABURINAR Y NS
fvuaAIFILAAAIN Bedunsifiesessuimnsgu 1SO Andinsmesnumeluladdinnuazuinnssy vénnis
waz3n19luN159ANTEUU GMP HACCP ﬂuﬁgdmmgmmﬁmmiqmmwﬁlﬁlmsﬁaq WAZTDNINUAATUAIN
UaanienieginIn
The importance and principles of quality control in industrial systems, quality control of
raw materials, control of processing procedures, quality control of biological products, product safety,
establishment of quality standards, methods for complying with ISO standards, patents in biotechnology
and innovation, principles and methods for developing GMP and HACCP systems, as well as related
quality management standards and requirements for biological safety.
4193429 \Wuwain1edannuazAangIadeuy 3(2-3-5)
Biosensors and Detectors
wﬁﬂﬂﬂﬁﬁuimLLawé’ﬂmsv‘hmusuaqLsz“iuma%ma%amwLLazﬁammaau Wurwesmsdiinindunis
Uszgnald wavinaiaadelvg
Basic principles of biological sensors and probes. Biological sensors with their application and
modern techniques.
4193430 N153ANTIFININAANUINQAUNTE 3(3-0-6)
Microbial Product Business Management
fenean1snanuazgsiandndugigdunidurisoutnn n159nn15gsiakasuINISNanAueigdaunse
winnssuLaznseenuUUHARfuTgAuYdifloysyneussia aane v AN Susigaund
Future directions in the production and business of microbial products, business management
and services related to microbial products, innovations and the design of microbial products for business,

and food labeling for microbial products.

(2) nguAvaen 9 wiaein
(1) nguIvINEASUeIAUNTE
(Microbiological Products)

4193405  nswAandnTagAunIduamaliuine 3(2-3-5)

Microbial Starter Production and Storage

QduvidTnulaluens Qaunidildauonens QauvEenlinanens nalnnsairsansiilule
Uselemidnuems mawnedeniunisilinanewns welulagndude uasfifinsfiaenndosiuiomn

Microorganisms in food, microorganisms used for food preservation, microorganisms used
for food production, mechanisms for creating substances used for food benefits, cultivation of

microorganisms used for food production, seed technology, and practices consistent with the content.

4193406  waluladgnavnssudanw 3(2-3-5)
Bioindustries Technology
anufunuaznisusegndldnaluladdinmlugraivn ssudinmdudomds o1ms o
\3esdene Manums Iemsndsmaiiuiies wazdunden walauazvdnnmsinnuveaaiesieildlunms
Aeszvimsdinmuazmaaiifidify 4 msUszendlfiniesdedinseifugmamnssudinm anuiuaz
walulaflvl 1 fugaamnssuiniuasnsuszgndld wasUfdRnnsfiaenadostuidenia
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Background and application of biotechnology in various aspects of bioindustries such as
fuel, food, pharmaceutical, cosmetic, agriculture, postharvest and environment, techniques and
principles of analytical instruments widely used for biological materials and chemistry, applications of
analytical instruments in bioindustries, advanced knowledge and technology in bioindustries and
applications and practically related laboratory
4193407  aYIINYMNNPAHNTTY 3(2-3-5)

Industrial Microbiology

n15unqaun3dluldlunisndnandndaeisedugnainnssy nssuIun1sndnLuUsIg 9 damdn
qUﬂiiﬁ LLazﬂ?'ﬁﬁﬂmﬂuizﬁuqmammm AUNAAANTVRINITIDT YAz NTHARILUBlas mMsviuieananan
wagmahliudans wasUfiRnisnmandanansasiangdunislussdugaamnisy

The utilization of microorganisms in industrial-scale production, including various
fermentation processes, fermenters, equipment, and operations at the industrial level; the kinetics of
growth and metabolite production; the harvesting and purification of products; and the operational
processes for manufacturing microbial products at an industrial scale.

(2) NFUIVINITAIANAUANHEASUATININ
(Quality Control for Biological Products)

4193201 ANuUanfuLaza1dI0uNdlY 3(2-3-5)

Safety and Occupational Health

WAnLarTeURATBINUR Ut BLazAulaenty aadnsTiisadadlunuendiounty way
anudasnde anunsalfuendieunsis amnuvasady anmasinuiionadeliindunsesequnin
vannsmlulunsdostulazaugy suneaindsandeslunsinnu lsafinutesainnisuszney endm
uazAnYINANNITINUTNTOTIRUNB LAz AUUADASY

Concept and scope of occupational health and safety related organizations,
occupational health situation, safety conditions, general principles for preventing and controlling

environmental hazards, occupational diseases, and health services.

4193408  mshnseiastuidou 3(2-3-5)
Analytical Methods for Contaminants

NOug WAtdA 1ENNITLATITNITUINITIUVBINITIATIEA dedudounisnignin il was
QAunIETlTlunuidouargaanunssunandusitanm anufavieesnsiesed dsudeu uumienis
fianarUsulssnsiliinmeiliomnyautuanunisaiig q luomsuasnanmaunens sisludninin
wazideiina nelfuarquatnuiedosdiofldlunisiiesedt uasdiufiRnismilaenndostuidom

The theory, techniques, principles, and standard methods for analyzing physical,
chemical, and microbial contaminants used in research and the biotechnology industry;
advancements in contaminant analysis; guidelines for developing and improving methods suitable for
various situations in food and agricultural products, both qualitatively and quantitatively; the use and

maintenance of analytical instruments; and practices that align with the content.
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4193409  N1TUTLAUAMAINUAZNITAIUANAMNIWHEAS AT ININ 3(3-0-6)

Quality Assurance and Quality Control of Biological Products

ANnudfey uagndnnsmluvesnisauauaannluszuugRamMNITURANAUTTIATN N5
AIVANAANIRAY N15AIUANNTEUIUNTUUTSU m’amu@u@mmwmadmﬁmﬁmsﬁ%amw ANNUADANYVDY
WARAue MsimunasguANnIN Tidunisilesessuiasgiu 1SO Avddnsmeiumaluladiinmuay
WInNTsu wann1suwazisn1slunisdnvinszuy GMP HACCP iauﬁgdmmgmmﬁﬂmmmmwﬁlﬁm‘ﬁ’aﬂ hae
VONNUANIUAIINUABATINNTININ

The importance and principles of quality control in the industrial production system of
biological products, including quality control of raw materials, control of the processing process,
quality control of biological products, product safety, the establishment of quality standards,
methods of operation to support ISO standards, patents in biotechnology and innovation, principles
and methods for establishing GMP and HACCP systems, as well as related quality management
standards and biosafety requirements.

(3) nguivamalulagnisuanainisusin
(Technology in Fermentation Products)

4193411 wAnfustevnvinilaguniwuaznisvzane 3(2-3-5)

Fermented Food Products for Health and Anti-aging

wdnms mnAnuazamddnEesemailequnmiaznisuzasy dadeTdvdnasongings
msuilaremnsvesyaralulsiaziiele nsafaafumginssunsuilaaems mslifuugiizesenslng
iledaaiuaunmuaznisarass UiRnsuandusiemsvsinileguaimuasnisvzante

Principles, concepts, and the importance of healthy eating and anti-aging, factors
influencing individual food consumption behavior at different stages of life, promoting healthy eating
behaviors, providing recommendations for Thai food to promote health and slow aging, practical
operations for producing fermented foods for health and anti-aging.
4193412 mswAReMIMSNBN1sUsENOUgsAa 3(2-3-5)

Fermented Food for Business

ﬂismumsmammmwﬂﬂluﬁaﬁuuasizﬁuqmammiu wwdldugsfiaemsndn AW
wanfeiovsviinilienisUszneugsia  MImUAUAMAIM  1MIIULAANIUaRAfEYeINAN e Ie 1S
vifn warUftRnsTiaenadosiuiden

The process of the local producing fermented food and industrial levels, trends in the
fermented food business, the development of fermented food products for business purposes,
quality control, standards and safety of fermented food products, and operations in accordance with
the content.
4193413 waluladmsusinlugaamnssuensidmiii 3(2-3-5)

Fermentation Technology in Functional Products Industries

w0 fausievnndaniii mslivsglomnianqaunisitauiRiGaniif sandeilnvundy ld
Uselgwlanqdunid nandnainanassldaingnaivnssunlsguomisuasnsinums waskindueiiaiuems
Bt qmamﬂiimnwm%wﬁﬁ LmﬁﬂmSLLEJﬂLLasﬁﬂﬁﬁqw%‘ﬁm%’uqm’mmm M3UsEAUAMAIN NS
Anseisunsieuazgeingaiifesaugu

masy nemansuazinalulad UM INGIFETIVAYNTLUAT 31



wangn s menmansdn 81973y unaluladudndamigin maunsuszneugane vangnsiu 2568

Functional food products, utilizing microorganisms with functional properties,
nutraceutical products that make use of microorganisms, by-products from food processing and
agriculture, and functional dietary supplements. The functional food industry, techniques for

separation and purification for the industry, quality assurance, and hazard analysis and critical control

points.
(@) nguivmaluladindesAuneansged
(Alcohol Technology)
4193414  mswandesuazuanduginsniides 3(2-3-5)

Beer and Craft Beer Production
sllauaznsruIunnaniAIsiuLeanesed nanandesuaznandneinsniides msauau

AuAWYBsIngAy n1sdendsuasnisdesaaevosaiedfuueanosed wAnSausiudNe wazfoRnnsd

aonadosuiiiom
Types and processes of alcoholic beverage production, beer and craft beer production,

quality control of raw materials, deterioration and decomposition of alcoholic beverages, final
products, and operations consistent with the content.

4193415  nswdnlay ladaundnds uazlavinasalug 3(2-3-5)
Sparkling Wines and Fortified Wines Production
silanaynszuiuntsnaniaiesnuueanosed n1swanlnd Tadaurinas uaglnivesalis nns

ATUALANAINYBIINQAU nsdeuidouarnisdesaatsvonnieauuoancged nansmeiTuduie uax

UfTRnsTisenndesiuiiom
Types and processes of alcoholic beverage production, the production of wine, sparkling

wine, and fortified wine, quality control of raw materials, spoilage and decomposition of alcoholic

beverages, finished products, and operations that correspond with the content.

4193416  \pFeshuuaanagadiutiy g3Indu uazgsaulii 3(2-3-5)

Local Alcoholic Beverages, Distilled and Progressive Spirits
FiakaNITUIUMIKANATDLOANEERY LAFasRuLaANaBRdutY gAY uazgsiamih
N3ATUANAMNINYBIINGAY nsideuideuarnstosaanerenAsesiuLeanesed  nanSuTTudNEY  way
Uﬁﬁ’ﬁmsﬁaamé’aaﬁuﬁam
Types and processes of alcoholic beverage production, traditional alcoholic beverages,
distilled spirits, and advanced spirits, quality control of raw materials, spoilage and degradation of

alcoholic beverages, finished products, and operations consistent with the content.

(5) ngudvTaivszgnduaziiimenszauluiana
(Applied Biochemistry and Molecular Biology)

4193417  WugAaasdmumalulagdanin 3(3-0-6)

Genetics for Biotechnology

fugnasuiiy 40T 9Aun3s uarn1sUsuUsusnssy mafigatiendnuaiyana nMawzdssad
law (Cell line) wazn13dnn1sdninnass NsUszendldiugaansiuems Manens Lagn1sunmg

Plant, animal, and microbial genetics, as well as genetic improvement, forensic
identification, cell line culture, and management of laboratory animals. Application of genetics in food,

agriculture, and medicine.
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4193418  Fadiuszenduazimalian1siAIEiniegiInerseauliiana 3(2-2-5)

Applied Biochemistry and Analytical Techniques in Molecular

Biology

Anuifamihmsdaadifnnsussgndlusuineg lud Jueiimanisunne inwns 013 uay
w¥su wiadafiugruuazmaiatugonadineseauluana mauanseentesdu UiRSfitens UjRteniies
ansuan3Uwg idens msuenluanavueznilsawamenszualililn msviaduiuavesioue

Advanced knowledge in biochemistry applied in various fields includes medical
biochemistry, agriculture, food, and energy fundamental and advanced techniques in molecular
biology, gene expression, PCR reactions, reverse transcriptase reactions, PCR, and the separation of
molecules on agarose gel using electrophoresis, as well as DNA sequencing.
4193419 FassauwmAkaziugianssulecdu 3(2-3-5)

Basics of Bioinformatics and Genetic Engineering

N32UIUN1IN1TNATV0IE15HUTNTTU N159180962109909AL8 U N15aALAzLUATHANI
WUNTIU Nsuaneenvasdularn1IAIvAN Tudeyaduuaglusiu mslfiedestionsirasaumadoiu uay
wé’ﬂmimﬂﬁuqimmimLﬁaﬂéfu

The biochemical processes of genetic material, DNA self-replication, genetic code
transcription and translation, gene expression and regulation, gene and protein databases, the use of
basic bioinformatics tools, and basic principles of biotechnology.

(6) nguAvnaiiuazgadninerduinday

(Environmental Chemistry and Microbiology)

4193420  \aiideuandou 3(2-2-5)

Environmental Chemistry

audfuazufiseiaiivearseliuniduaransdunsdninadean1iewindon Wnaaninuesans

'
a

waiwUguafinasyAegiuaznisuninszate anuduiivvesasuafiviedsnden unuvmidnedluniseysny
dandey Mmylnrgisedudauindetlngldndnnismaaiiinsedt il lasunsnadl wazanlng
T lauvs

The properties and chemical reactions of inorganic and organic substances that affect the
environment, the sources of primary and secondary pollutants and their dispersion, the toxicity of
pollutants to the environment, the role of chemists in environmental conservation, and the analysis of
environmental samples using principles of analytical chemistry, electrochemistry, chromatography, and
spectrophotometry.

4193421 AT ImenFauandauuaznisuszgng 3(2-3-5)

Environmental Microbiology and Application

QaunFsTmuldluAanndeuidluiu 1 e Awndeningn gunsaiuariBnisuenydunds 1y
fnsens maAsuuamesanmundeuiiieadesiuadunid mamsadeunmnmiihlngliqauridued unum
yosgduvdluvinaiidnisuudou msudlvanminadonduinlaevdnnismisgatiine,

Microorganisms in the environment, including soil, water, air, critical environments,
methods and equipment for isolating microorganisms, the cycles of substances, changes in
environmental conditions related to microorganisms, water quality monitoring using indicator
microorganisms, the role of microorganisms in contaminated areas, and the remediation of toxic

environments using microbiological principles.
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4193422 @YY MALN1TIANITVDUEY 3(2-2-5)

Microbiology and wastes Management of Wastes

SnunizuazNAN TN AL NN M T Fede it nwunuineesgaune
Tuhidelunsdesaansansuuidenluszuuiidaindesazmsindidenduunldlminssuunussnnuasnis
IAN15v0UFEdUNTI8N1TTNNITANTUNTIERgNgnITmAlulagn1sUNTnvesdedunsienl1e 3580w
Wisuleuiuistusaznsdifinulamnnsinnisansdunselulsemalnenisunmg

The characteristics and impacts of wastewater from various sources, biological wastewater
treatment methods, the role of microorganisms in wastewater in decomposing contaminants in
treatment systems, and wastewater reuse. Classification and management of hazardous waste, proper
handling of hazardous substances, technologies for treating hazardous waste using biological methods
compared to other methods, and case studies of hazardous substance management issues in Thailand

in the medical field.

(7) NENIVINGRUNAUNY
(Renewable Energy)

4193423  WAIUNAULNUINNYAUVTY 3(2-2-5)
Renewable Energy from Microorganisms
an1un1saldagiuas kN IRAILIMINAIUNALNY NALUTATLAZAINTINVBY UAGINAIITY

nauny nsldmdssunauny maluladndsnunauny nsldqdunislumsndnndsnunaunues 1988

ATEUARUENTEUIUNTTHAELNALLLaEH1e 9 Fdetestunisiudsunlasiunanieasdunissy 4 Jundenu

sULUUANe 9 wagUfURnsiiAetes
The current situation and development trends in renewable energy, technologies, and an

overview of renewable energy sources, the utilization of renewable energy, renewable energy
technologies, and the use of microorganisms in sustainable energy production. This covers various
processes and technologies related to the conversion of biomass or other organic materials into
different forms of energy, as well as related operations.

4193424  wialulagnisuanlulaeniusanazlulafiua 3(2-2-5)
Bioethanol and Biodiesel Production Technology
Tan¥inmuagnszuIuNsHanLeanagedlaen1sudn MIfndenaeRugLarn1sUTUUTaeRug

AuN3d Mandnlulediwa taunamansuasdilalveinmvdnieanegeaiarnsnanlulefiea NswenanEs

wazn1surUnveLde
Biomaterial and processes of alcohol production by fermentation, strain selection and

improvement, biodiesel production from various biomaterial, kinetics and biochemistry of alcohol
fermentation and biodiesel production, product extraction and waste treatment.

4193425  walulaBmsuanthduianmuazufiadanan 3(2-2-5)
Bio-oil and Biogas Production Technology
QAunIduarUisemeatuaiififertestunssuaunsnamiiuiinmuasuiadanin n1sudn

ihifudanw mawdaufatanm nseenuuulssnu sruumsmuaunsRAINEILTI LAz LRaTIn N MY

Usglgwtinnisudanmuazuiadanm
Microorganisms and biochemical reactions relate to bio-oil and biogas production process,

bio-oil production, biogas production, plant design, control systems of bioenergy and biogas

production, utilization of bio-oil and biogas
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(8) nawdvuinnssundnsusiamsietidn
(Innovation in Freshwater Algae Products)

4193426  wianssuawsethIavualvg) 3(2-3-5)

Freshwater Macroalgae Innovation

mm'waﬁﬁmmm‘lmﬁuﬂﬁsmﬂmLLazmi%’mﬁ’WLLuﬂmjm aweln Maiudieds nsuenaiy
g uazAnidenaneiug Msdnuanminesidiesdin mamzdssamigln wedansniugad s
wanfusianameln myaneyansing uarUfinisiiaenadestuieniun

Freshwater macroalgae in Thailand and classification, kai algae sample collection, isolation
and breed selection, preservation with akinete, cultivation, cell immobilization technique, kai products,
petty patent and laboratory in accordance with the course content.
4193427 u’imniiua'mé'lmﬁaé’fﬂmiﬂmmwﬁq 3(2-3-5)

Algal Innovatlon for Water Quallty Management

LL%ﬁQ‘u’?LLﬁ ﬂmm‘wm mmwm%mmwmua ﬂ?iﬂi”LﬁJUﬂﬂAﬂWWLma\‘m’] ﬁ?ﬁ/ii’]’EJ‘U”IU(ﬂ‘LﬂLﬁEJ
warMIIEEes wadamInsaeadiieviintde N3INBUANTUNS LLazﬂgummawaaﬂﬂaaﬂﬂULua‘masm

Water resources and quality, indicator algae and water quality assessment, wastewater
treatment algae and cultivation, cell immobilization technique for wastewater treatment, petty patent
and laboratory in accordance with the course content.
4193428 Nﬁﬂﬁm%ﬁﬁﬂiﬁﬂﬂﬁﬂ%%ﬂLW’]&‘L%&NLLaSMﬂLLﬁi\‘lélfJ"JLLﬂi&‘LLUUﬂiU'Nﬁ]i 3(2-3-5)

Kai Algae Products for Cultivation and Complete Lotus Aquarium

Decoration

awioln msulanduuazdndenanowusivanzan msfnuenuazifufegisamsiglnain
595U MSnnuIAnIwEsgadszsrinuaznITveIeRug szl sstiuasedeamineln nnsi
Nﬁmﬁwﬁﬁﬂaﬁ’amﬂﬁmmsLLagm‘Vii'wlﬂ N13IANITAIUNITHATN

Cladophora and Rhizoclonium, sgrouping and selecting suitable strains, isolating and
collecting kelp samples from nature, maintaining conditions with dormant cells and propagation,
cultivating dwarf lotus using kelp, creating miniature aquarium products from dwarf lotus and kelp, and

managing marketing.

2.2.2) NHUIVNDNNANAUINTTIUVIR
(1) nguv1UeAY 21 wiaefin

4193304  §INAINAAAINSITUYIA 3(3-0-6)

Natural Product Business

AAN1INITHAALALTININANAUINTITUYIAUYIBUIAG N15IANITTINIUALUTNIINAA U
5953Y1A MTAadnAnTNeI5TIINRA N5YDRLAIRAIUTNGR N1SVIRYYIANANTAY WazN1TYBELRA
L2uURIHAN NI TUVIRAMTUNITIIENINTFIUNINTNAIN

Future directions of natural product manufacturing and business, = management of

natural product business and services, diagnosis of natural products, request for permission of

production site, products and advertise of natural products for marketing standards.
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4193501  n1swAnNYayulnILAZN1IAUANEITENARY 3(2-3-5)
Production of Medicinal Plants and Control of Important
Substances
Haduiifeadesiunsndniivasulng nénmsnanfivdunid Auuastagugniivsnzas

dmuiivayulng msvimsdansitlundasugnuaznisiiuifien msmuaumsaiyiulavesiied

Aendestunsadsansddamnise

Factors related to medicinal plant production, principles of organic plant production,
suitable soil and planting materials for medicinal plants, plant management in planting fields and
harvesting, regulating plant growth related to the accumulation of medicinal substances.

4193502  NIENAKAZAATISAAITNANNUINSITUYA 3(2-3-5)
Extraction and Analysis of Natural Products
wila laseasaniaedl lendnwal AENUR LLazﬂalﬂﬂﬂiaaﬂqwésummiaaﬂqwéfmmwmﬂ

535UY% U URN1ssann nsneEeumaaiilasiuvasansara qwéww%amwuamwﬂazqﬂmmlsi’f

Type chemical structure, identification, characterization and mechanism of action of
bioactive compounds from nature. Laboratory method for extraction, analysis, biological activity
and application.

4193503  Mswenuasn1TgIiandnualvaInanfuasTINYIR 3(2-3-5)
Isolation and Identification of Natural Products
wATianswenansdfaankansaeisssunnd wmeadandasumnsAfldlunsuenndn s

5350 FsanInsalnufildlunis@nuvmdndosisssund

Separation techniques from natural products. Chromatographic techniques for
separation of natural products. Spectroscopic methods for the study of natural products.

4193504  \waduaznalnniseangnaniediann 3(3-0-6)
Cell and Bioactive Compound Mechanisms

AANURYDLIARLALANTRONANTNTININIEARY a3TInehavifuiuvesad svuunaln

al

mMshauvesaseengystanmlusenie lén msgada nsnszaned MaUasuzunistinm uaznns
Junne

Properties of cell and biomolecules, structures and functions of plasma membrane
and cell organelles, cellular energy process and metabolism, cell physiology and immunity,
mechanism of action of biologically active substances in the body e.g., drug absorption,
distribution, metabolism, and excretion.
4193505  M1SWUTIULATHRILINEAAMIISTIUYIR 3(2-3-5)

Natural Product Processing and Development

AN TRLAZN19N o INgAUAMTUNISUUTTURNEAAUISTIUYF nann1T wUSTUREATU9
555077 wedamsldiiesislunisuusy Yadumsuussuiiinasonmnmussudndust 8nsuUsuse
NTLUIUASHEN N15Yue n1stdanuseu nistdanuduias nsududs n1senesed wagnsvinlmdudu
yanMsiRLmERSuTsTTITAlugUuUUTe s Awesuds uavveanan uinnssmaniusissauy Auas
ASWAIUINANA BN

Properties and preparation of raw materials for processing of natural products, principles

of processing of natural products, techniques of using processing equipment, processing factors
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affecting product quality, processing methods with mixing, drying, heat, cooling and freezing,
irradiation and concentration, principles of developing natural products in solid, semi-solid and
liquid forms, natural product innovation and product development.
4193506  MskiUsEleviNNANAMIISITUYIR 3(3-0-6)
Utilization of Natural Products
ALY USIAMURIHARSUIITNYIA  ansHARSUIsTINIA  undeiin  AasauTRvng
e MNLAEILAT N3lEUsElo TR INENA UNSTTUYR
Meaning, types of natural products, natural product substances, sources, physical and

chemical properties, utilization of natural products.

(2) nguvnden 9 wgin
(1) nguAvINEASUeIsTINVIRNBNTAUAFUNTNLAZAINUY
(Natural Products for Health and Beauty Care)
4192501  wanfmeiESuennsiagunw 3(2-3-5)
Dietary Supplement for Health
NANNITVOINANAUINLETNOINT 815Bzaeie Iaiu UsyleviuazUszansna Tun1stdesiu
Tsauazdaaiuguam Femsszidunslinandusiaiuomns weUftinisi aonedeatuiionion
Concept of dietary supplement, anti-aging food, vitamin, advantages and efficacy in
disease protection and health promotion, dietary supplement precautions and laboratory in
accordance with the course content.
4192502  HAAAMINSITUYIRAMTUFUANLALNITVLAD Y 3(2-3-5)
Natural Products for Health and Anti-aging
ansiedlddgluiivayulng audfimaeainenmuazuisenall ns¥-duasied  n13dkun
asaAgymulATas1IILALl ﬂ’]iﬁ]ﬁ’)%ﬁ@UWi}ﬂULﬂﬁLﬁa\iéfu nsanakaznIskenasaAyINivayulng
nsldansddlufinduen ewnsiaty uasnandusiilequniniaznisuyas e
Important chemicals in medicinal plants, physicochemical properties and chemical
reactions, biosynthesis, classification of important compounds based on chemical structure, basic
phytochemical investigation, extraction and separation of important compounds from medicinal
plants, use of important compounds in plants as medicine, dietary supplement, and health and
anti-aging products.
4192503 nARAuTiwgnwATianIsSWaILIEN 3(2-3-5)
Natural Products for Drug Development

1Y

YHUAYBIHANTUINTITUYIR N13AREBNTNOAY NMIain N1TLENWALAMANYMY VYBIETEBNND

q
3 S

NNTININAINNANAUNTITUTIA NITNAUINILASNANAUNIINAITOONNT NNTININ N1TUTEIEY
UszAnSnmuazauuasniey N1IAIVANAMAINLAZUIATFIUYIET Laskansa

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.
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(2) nguAmgausUUn
(Aromatherapy)
4192601  msuAawAnsmaiTuneuszme 3(2-3-5)
Aromatherapy Production
au$hlieafufiaven dutsznevreshifuvonssve  nsafnindu-veuszveaniie
N1INTIVFDULAEAIUANANIN aeAUsznauThluremdndasmintumensyive wadalunsnauisumen
JLNY Nﬁmﬁmb‘flﬁﬂﬁummzmaLﬁa@JLLaqmmWLLUUﬁugm Vli]‘lf}ﬁﬂ’ﬁ%}Uﬂ’?ﬁl‘ULLaSﬂ’]iE}’e}ﬂq%%‘ AUUaane
Tumsldthifunensane wazunufdinisiisenndestungud
General knowledge about aromatic plants, components of essential oils, extraction of
essential oils from plants, quality inspection and control, general components of essential oil
products, techniques for mixing essential oils, essential oil products for basic health care, theory of
smell and action, safety in using essential oils, and laboratory exercises consistent with the theory.
4192602 nauneuwaztineutlosdu 3(2-2-5)
Introduction to Fragrance and Perfume
anufitugruiefudoyartiluresnduuazimen Wiladauuseney luddmven saufs
sdnnadonnauimenlfimnyanfuarudesnts waranasathemdluldmnuls
Basic knowledge about general information about scents and perfumes, understanding
the components in perfumes, including the principles of choosing the right perfume scent for your
needs, and being able to apply the knowledge.
4192603  YvieusTINYIA 3(2-2-5)
Natural Perfume
nslisunenssive L‘ﬁ'aa%wfmauﬁﬁmwﬁﬁm%’um%@LLaﬁa wpdanswaniuren sz
Auwdnsnurisssund Hlifidmauvasannaddudy dweldlumsdhwanuaunusssuwna
Using essential oils to create natural fragrances for skin care techniques for mixing

essential oils with natural products that do not contain harsh chemicals for use in natural beauty

treatments.
(3) nfudvnuRaliundnduaisssuvia
(Art and Natural Products)
4192701 wAluladnaAnN A ITUVIR 3(2-2-5)

Natural Color Product Technology
ﬂ’smiﬁ"a"l,ﬂtﬁmﬁuﬁﬁiimﬁ dUUIENOUVRIESITUNNG  nsatadsTsued  waluladddeu
555075 wialuladn1sdeuuagnsNunasIINYR
Natural dyes, components of natural dyes, extraction of natural dyes, technology of
natural dyeing, and technology of dyeing and printing with natural colors.
4192702  AaUsuazaulsshvgainwssald 3(2-2-5)
Botanical Arts and Crafts
N15ANEITOYANIINY AN TUDINY 4519853 TUIUIINdIUA9 BaeiiY RaUvves
Ingneans nsuiuinudesanssnilll uarUseRuguesiiszananii

Study of scientific information of plants, creating artwork from various parts of plants,

masy nemansuazinalulad UM INGIFETIVAYNTLUAT 38



wangn s menmansdn 81973y unaluladudndamigin maunsuszneugane vangnsiu 2568

the science of arts, herbarium and souvenirs art from plants.
4192703  aslguseleviannnssaldluaau 3(2-2-5)
Using Plants in The Garden
sunuunsiduseloviannssaldluaiumuwuinimsesvans wssaldfula nsleusslovd
nnilels madennssalliierhuadeddaeslundaideu vuinanssy uasinunsnsTy wazn vl
\Aeados
Patterns of utilization of plants in the garden according to royal guidelines, edible
plants, utilization of wood, selection of plants for household use, handicrafts and agriculture, and
performing related projects.
4192704  FAeUszAwfidounuussueid 3(2-2-5)
Biomimicry Artifact
nsAnwIiugUanuel AaudR LasngANITUVDISTTUYIAKIAR DY NTIATIERFUTUTA N
senindladefiisndesiuiinniiaula wasiinsgidnonmvestladofne Weatsassddesshuind
Uszlealludinuszdriu naundudusssusnanaz iassdgndeaninwindes
Study of the appearance, properties and behavior of the surrounding nature, analysis of
the relationship between factors related to the biological aspects of interest, and analysis of the
potential of the studied factors to create useful inventions in daily life, harmonizing with nature

and not creating problems for the environment.

(4) ngu3vmanfausisssurAiianisaysnyauindey
(Natural Products for Environmental Conservation)
4192801  wIANISUNARAMINETYD 3(3-0-6)
Green Product Innovation
ANRLNIUTANTIUNANAUIETYY NTAARETEY N1T90NLUUKNARAMNATEY  aandlled
nsUselivingdnsnansdnn
The green product innovation, green marketing, green product design, green labeling,
and product lifecycle assessment.
4192802  wialulagazaiauaznsUssdiudninsdinuansoue 3(3-0-6)
Cleaner Technology and Product Life Cycle Assessment
nsimuAdidu ndnniswasaudifyveanaluladazein nsanuafiefiunassuie
walulagnisdinduanlelud nsiesieinssuiunIsuasn1sngivasy n1sussendnalulagaveialy
granvnssy waluladazeeluiagiu msusaiiuininsdinndnsasiuasnansenuseduwinden nsvamn
nan STl iiudnsiudandey
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.
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4192803  WUWAIIY 3(3-0-6)
Energy Plant

AUANAYVDINITHAN NN I TUNALNY Fondsauluiodu nsruIunITUTanINLaYAIS
ggaaIsNNasy N1sHanAglalasauaNAENaIU NSHARAETININAARINENU A1sKEnluLaleNT
UpAINTYNEINY NMSHARTIMIYERINTINE 1Y sHaRTemAInilndanulusiesty MsiAszsian
WHIUANUSBUINNYNA I

Principles of energy plant; Sources of energy plant; Energy crop process and treatment;
Hydrogen production; Biogas production; Butanol production; Biofuel production; Heating value of

energy plant

(5) nauIvINANANINNY
(Plant-Based Products)
4033404  nslgusElevianig 3(2-2-5)
Plant Utilization
mmifﬁaﬂﬁmﬁ'mﬁ’ummmmﬂwmamﬁamw‘mﬁ?j n5ugn gua 1139501 uagn1sinine
TUusgndldusslovdimung o luidnuszaniu lnealaianuaunavessssud ssuuiing wasnaniy
SRR M IneEsdE
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.
4034201 nMsiziAsaiaidony 3(2-3-5)
Plant Tissue Culture
waia wagddnsmsidsaiedeniy Tnsldomsdunsed uavsesluluanzlaenite
nsthwadanmswnsdeadodeivludssendldlumsueeiugin USuuseitusite saunsiusnuiug
W waznstauszlevilunumumaluladyinim
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.
4193101  YIMYINUNIAUAFUAN 3(3-0-6)
Biology and Health Care
mmﬁﬁaﬂéfww%ﬁmm NsAEAkaEIIAILINITURITIN 19)INTTIN AL éfaamﬁﬁugm
wartadun1smsedin nsvihnudssanufuvesssuuss 9 msadreauna WtuTin Welilddinldegail
g amsiuniouazdnla Tneldesdaruinisiainet Wussdusznou
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.
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(6) nuAvmAnSsayulwsdmTuaUn
(Herbal Products for Spa)
4192901 ayulnslng 3(3-0-6)
Thai Herbs
UseTRayulnslne Ussianuazassnanvesayulnsing gidayainisldnayulng Ay
Uaenglundnfusiayulnsiiegulnauazuilan
History of Thai herbs and its usage, categories of Thai herbs and their properties of Thai
herbs, herbal usage with the local wisdom, safety in herbal products for consumer consumption.
4192902 n1sanszvRnwayulnslne 1(0-3-0)
Analysis of Thai Herbs
myszyiaayulng inieadlefililunsviwdafusiaulnglng mansadiasginisg unm
wazUSunasneniealiolinsed nMInsITinssigrinnsdanm
Herbal identification, tools for Thai herbs production, qualitative and quantitative
analysis by using analytical instruments and the biological activity analysis.
4192903 AMATNKAZINATEIUEYUlNS e 3(3-0-6)
Quality and Standard of Thai Herbal Materials
auulwslnenudaydeuiend nsdnnisnisugnivayulnsiiduasisnzan msiiuioiuas
nsiusnwayulng ﬂgvimaLLamﬁmUﬁmﬁaﬂWﬂ%jmgulm
Thai herbs in the list of herbal medicinal products guideline, Good Agricultural Practice

(GAP) management in Thai herbs, harvesting and storage of herbs, law and ethic for herbal usage.

4192904 nanfusayulnsdmsuau 3(2-3-5)
Herbal Products for Spa
A3l Useiuagdiinuinis Ussim wazdnanvaliferiualitoguam

Uszinnvosdndnsiayulnsnldlugsivauiieduauamuaznisieunaty nsdenldayulnsivangay

=

nMswsLnAnSeTidenndastunsidiu nsndukasnisnauihiunenstivewileviituan dhvey
55549 wargAusUIUn

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.

4

2.2.3) 3B BN TANIINNLALUTIRA ]
(1) ngudvdeny 21 ¥enn
4193305  A1SIANTITININAAAUINIAATININUAZUTTAAUIA 3(3-0-6)
Bioproducts and Packaging Business Management
1A59a5199a1Ka LN AN 195ININNTANTINNLATUTTI NI N1TUTTEUAN LI AdDY
aelunaznouen Wnszigaudsgaseu uartadendnfifinaronnudusavesssia nagnsmanisnannd
\Rendestugsiataniinmuasussesioe

Market structure and business opportunities in biomaterials and packaging.
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Assessment of internal and external environment, analysis of strengths and weaknesses and key
factors affecting business success. Marketing strategies related to biomaterials and packaging
business.
4193601  NISATENINYAUAMSUNEAAUNTANTINNUAZUTTYA N 3(3-0-6)
Preparation of Raw Materials for Biomaterial Products and
Packaging
Audnuarllvesingiu nsdanisuaznismisningAuiiionisudssuinieningaumis
NEAT esEuNIuAl ansiinwisdmsuiandinim
General characteristics of raw materials, Preparation of raw materials for processing,
physical preparation, chemical preparation, additives for biomaterials.
4193602  nslguLUUENNALaTN1TERNLUUE NI UTALAZUTIYA A 1(0-3-0)
3D Drafting and Desing for Materials and Packaging
UNHLWIAAN T35 19U VAU ARAE NS UL U VAT AG IS U UL TARTININRATUTTY
fuat in3esileflfluniseenuuunsidounuvawid tngldlusunsuneuiinmes
Introduction to 3D modelling and 3D drafting concepts for Biomaterials and
Packaging. Tools used in 3D drawing design using a computer program.
4193603  WINTFIUNAANUINUALNYWNLFINTUIAATAINN 2(1-2-3)
waTUTIYAUIA
Product standards and Legislation for Biomaterials and Packaging
uAsHIUAEAURER ST anTa LAz ST ngvsneuazdetifuiuuTa
Standards on biomaterial products and packaging, packaging laws and regulations
4193604  wAluladdan JEATININ waLIFARINTUUTIYAUI 3(3-0-6)
Materials Technology, Biomaterials, and Materials for
Packaging
Auaudaneans 3a3a0 ITauinisvesian vllauavussinnuesian Ussinnuesdan

q
'

=

dwiuldiduussias uinnssuwazmsvszgndlildautaniuussefusivienifetesantivosian
A0AASDINUAINABINTVDILWE
Knowledge of materials science, biomaterials, material evolution, type of materials,
types of materials for packaging, Innovation and applications of packaging or related materials,
materials properties regarding human need
4193605  N1SAATIRFNTATANTININLALUTTYAN 3(2-2-5)
Analysis of Biomaterials and Packaging Properties
AnwIuagIns1erautinIInIgnIn Mual 11908 LaEN1IAINTEUVRTIANTININLAY
U35 waensldisunsudusagulumsiasgiuasinauedeys
Study and analyse the physical, chemical, mechanical, and thermal properties of

biomaterials and packaging. Using the software package to analysis and present data.
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4193606  wAlulagn1snun 3(2-2-5)
Printing Technology

(% ¥
L3

nENNINTRNIFESEUUNSRIER UYL MaRuiiuEn sy wasnsRusiiy
a7 Yetednfnveamsfiuniusaysruu nandndsfiunidniuussysuet UioRoudundnnsiugiuluns
AENIANINNNAITRUN
Principles of printing using relief printing, deep printing, flat printing and stencil
printing. Advantages and limitations of each printing system. Production of printed matter for
packaging. Working on basic principles of image transfer through printing.
4193619  ATUAUNTUUITIUTENTINNUATUTIYNI 3(2-2-5)
Processing Biomaterial and Packaging
nénmaulsznasiusuiandanmuarussadast nssuislunmsudauagnsussgndlitan
FINMUAUIINA NMsiFenldianTininiasussyine imingauiundndueieg o
Principles of processing and forming biomaterials and packaging. Production and
application of biomaterials and packaging. Selection of biomaterials and packaging to be suitable

for various products.

(2) nguvdan 9 wefin
(1) NFUIVIVTTYNUTUAZNITODNUUY
(Packaging and Design)
4193607 nsUszgndliuaznisdanisussadndidanmednededy 3(3-0-6)
Application and Sustainable Management of Biomaterials
Packaging
AnudAguaz vt fivosussastue vinvesian auautinisnsnmuaziaivesianilivi
U5 MmaausTyusifefuyarwasdulinsiudainden msdansveadeiiAnanussius
Importance and function of packaging, types of materials, physical and chemical
properties of materials used to make packaging. Developing packaging to add value and be
environmentally friendly Management of waste generated from packaging.
4193608 mmammuusmﬁmsﬁuazwmﬁﬂmsd’]ﬂmwL‘ﬁlalﬁugaﬁ’] 3(2-2-5)
Packaging Design and Photography Techniques for Value Added
NANN1TPBNRUVUTIYA U 2a1NFUAT A51FUAT ndnn1TwaziazyJURANITaI80 N
a¥assaifiolflununiin vrudedsiiud wazenilawan yundes an nMsdanas uagnsinesduszney
o TagedeTan aunsal wada wagiSnmslunisaeneniessuazdennumang
Principles of packaging design, product labels, brands, principles and
practices of creative photography for use in graphics. Print media and advertising work, camera
angles, scenes, lighting, and image composition. By relying on materials, equipment, techniques,

and methods to convey stories and convey meaning.
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4193618 welulagienszawdmiuussaios 3(2-3-5)
Pulp and Paper Technology for Packaging
FWannisvesnaluladifouaznszaty undwarUSiaduloanie audiveadule
nszUUMSHARDolaznIzay audRuaymeTgiauTRvendeuarnszay msUszgndlinaniamide
waznszATEmSUUTTYAe SnufoRnianiunszaudesiy
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 for Packaging. Paper preparation practice.

(2) ngudvdanadieassa
(Creative Materials)
4193609 FaTInwTeai1ea s 3(2-2-5)
Creative Biomaterials
Arusiuguiutaganm vssysut Jaedidulnsroduandon uaznisinmiegiedsbu
aulifuagnseenuuuegiisnglinseyinvaunedeutasiasygiatanm
Fundamental of biomaterials, packaging eco-products, and sustainable development.
Properties and basic design under environmental conservation and bioeconomy.
4193610 wangAndanmuazussainrindulinsdefuindon 3(3-0-6)
Bioplatics and Eco-Friendly Packaging
Arudilugiudunediesuazmanaindanin narafnuarussadasiidulinsrodauandey
uaznsinndualglng n5eTeUNan A UNAULUUNER ATINOBILDTTININ N1T00NLUULATNAAAULUY
vssafusinduinsredaindes
Basic knowledge of polymers and bioplastics, environmentally friendly plastics and
packaging and reuse, Preparation for the biopolymer product prototypes, design and production
of environmentally friendly packaging prototypes.
4193611 uianssudaquianisayinddaandou 3(3-0-6)
Environmental Conservation Materials Innovation
nansznuvesnslitagdeduindey nszuiumsdesaaevesianviing o Saniiduiingd
Aawnnden uaznsrurumniianianmuazussetaeinldudnduanldln
Impact of material use on the environment, degradation processes of different

materials, environmentally friendly materials, and processes for reusing used biomaterials and

packaging.
(3) nguivaesiiouazmaiianisulszutandanmn
(Tools and Techniques for Biobased Materials
Processing)
4193612 dsiiuudsdmIuIagdanw 3(3-0-6)

Additive for Biomaterials
U nii wazaudivesasiiuuisdiniuiantinim navesasiiuusssoaudfivesian
nsUssyndldansiauusslugaavnssunediwes Jandinmuasusssioe
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Types, functions and properties of additives for biological materials. Effects of
additives on material properties Application of additives in the polymer industry Biological
materials and in commercial applications.

4193613 wisnsfialdanadwiutuguiandanm 3(2-2-5)
Mechanical Tools for Biomaterial Product Fabrication

ndnnsuwuuRAnfust vdnnnedosiodenadimivautusunansueitanTanmuas
U 0u

Principles for reading product drawings, Principles of mechanical tools for molding

biomaterial products and packaging.

4193614 nsaseuLuURaAS T TanTIn W 3(2-2-5)

Biomaterial Product Prototyping

NANN1INTATIAULUY $agn1SINUGURNITAT1AULUUREASTUNTINN wazUTTY 09
AMTUAULUUNERS 0

Principles of prototyping and training in prototyping Bio-products and packaging for
prototypes.

(@) nguAvmAlulagiaguazanannssy
(Materials Technology and Industry)
4193615 YeaeasEnay 3(3-0-6)
Composite Materials
arwiidesiuieatutanidsusznoy masuunussan ssduszneu Tassadne wavauifsng
7 vee¥andeszneu nalnnisiaduuss mafian1sdugu waznisusegnaldautanidasznevly
AAMNITUAN 9 wazn15UTEENALTMUUTTI U
Introduction to composite materials, classification, composition, structure, and
properties of composite materials. Reinforcement mechanism, forming techniques, and
applications of composite materials in various industries and application in packaging.
4193616 n1sUszenald3edluagnanunssuian 3(3-0-6)
Application of Radiation in Materials Industry
aruidessuRetuisduasmsliusslovivestdludugaann ssutan Ussinn
vosvessanldlunusugnamnssy esuiemsuszyndldsedlugnannnssutan loun wanadin nszay
Ulnsidey lave wiln wasussysiug
Basic knowledge of radiation and utilization of radiation in the materials
industry. Type of radiation use in industrial applications. Applications of radiation in the materials
industry include plastics, paper, petroleum, metals, ceramics and packaging.
4193617 nsUszenaldunlumalulagdmiudinw 3(3-0-6)
Biological Applications of Nanotechnology
arudidosiuresulumalulad arwduiustesnuanifuaslasiadsvesiaguily n1s
duaneiiaguily Usvlevivesunluwmaluladiandnduginiude 9 audandinim guain aauay
ussafut nuasuaraainden msfnudnuazvesiaquilulagliinadaiifeades
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Introduction to nanotechnology, relationship of properties and structures of
nanomaterials, nanomaterial synthesis, the benefits of nanotechnology of products including
biomaterials, health, beauty, packaging, agriculture and environment. characterization of

nanomaterials using related techniques.

23 ngudviEnUszaunsalivaI¥n wse aunafnen 7 widdefin
4193801 NSLNSBURNUITAUNIAIYVITN 2(90)
Preparation for Professional Internship
msdaliisiRanssuiewiouaunonvesiiou deusentinszaunisalivTn nsamnl
farwd sinwrlunislégunsaifuguuasiatesiieluiosu fifin1s snasguiesufoinig lanafuazaysd
dutus Anusuiavey anunsauFumiluaniunsalziuusig 9
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.
4194801 nMsEnUszaun1salignaiw 5(450)
Professional Internship
UsAUNDY : MaeENEnUTEaUNTaRYTTN
nstinUszaun1salivndn o aonuiideanitusivun ﬁmiLa‘uaNamuLLazswmuL‘fJuwé’ﬂgm
JINIUNITHNINULE?
Products innovation internship at company, presentation and reports of evidence.
4193802 nsmseuRnannafne 1(45)
Preparation of Cooperative
nsdnlififenssuiiowsounnuniouvesiSou neusenilnuszaunisaiivInvieania
Anwn mswauliiiaaud ineglunisldgunsaifugiuuasiniosiioluiosufiinis uwsigu
WU URANNT LanAf uavaywdduius anusuiiavey aunsausumilugniunmsainsaguuuusg 9
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.

4194802 avinafAne 6(540)

Cooperation Education

UeAURBY : NSMIELRNAVAAANY

UftRnuluanulszneunsadouniuduniinamiluaauuse nounslusunisiinsaiu
avnivuazmngauiuauiavannsalussesalitesni 16 dUav UuRnunussideunis
UimsnuyanavesaauUsznaunsluseninsUfiRau Suihiifuiinveuuiueuuay Sufinvouauilédu
ueUNgNAIUUTENEUNM B AfueENT T TmadvdoninnuiiaaugumsuFTRIL N5
wazn1sUssilunanuedulussuy nasnssesnarljiinursdndnet vilmannisiaunueuasl
Uszaunisalannnisufifauluaaulszneunisneuduianisdng

masy nemansuazinalulad UM INGIFETIVAYNTLUAT 46



wangn s menmansdn 81973y unaluladudndamigin maunsuszneugane vangnsiu 2568

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. wadadvudends  Lidesndn 6  wiqwnn
donvnseiniidnaeuluuminendesvsgnszuns WnglisdeutuseiviineSeumuda
wazdedliifuseininualiZoulnghitunisfssulunasinnsdiimdngnavosannini 4
tndnwanunsadenseuldmumiuaiauazeaula
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