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2. vuedvawie  hidasndn
2.1 NRuIv AU
2.2 npwfiugiuiundn
2.3 NANIVNANY
(1) UsAu
(2) doniseu lideenin
2.5 nguinHnUsEauMsainBnvseaniafing
aieen

3. MUY ARNLES  hiteendn

31831
1. wndvdneialy ldtfesnd
1.1 ngudv1UeAuy
1) nguAEIUALN1HRENS
0010102 awlnefienisdeans
Thai Language for Communication
0010202 Mwdanguiileaunvinugnsiseu
English for Study Skills Development
0010203 awdsnquamsugieulummssui 21
English for 21°' Century Learners
2) ngumuanudunyed
0020110 AUATIVOIT I
The Truths of Life
0020111 quyissN ey InusIIUneg
Aesthetic and Thai Culture
0020112 Aanudulve AR wavmansnsys
Thainess, Way of Life and The King’s Philosophy
0020113 nvsneLasAULdunaLiod

Laws and Good Citizenship

92
21
37
27
18

WUWAN
N8N
N8N
nwin
N8N

PUIYNA

PUIYNA

“nienn

30 #uENA

24 Kienn

9 UQBNA

3(3-0-6)

3(3-0-6)

3(3-0-6)

8 wUWNA

2(1-2-3)

2(1-2-3)

2(1-2-3)

2(1-2-3)
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3) nguIneAans walulad wazuinnssy 3 Mdaefin
0030105 AAMAANIINGAENS 2(1-2-3)
Smart Thinking with Sciences
0030109 msaaﬂﬁwé’qmaLLazﬁmLﬁaqmmw 1(0-2-1)

Exercises and Sports for Health

4) NGUANINYINITUATNITIANS 4 videnn
0040101 nsnsenniwasUsumsemaUasunladulanealnd - 2(1-2-3)

Awareness and Adaptation in Disruptive World
0040102 BIANTHINAIILAY 2(1-2-3)

Happy Organization

1.2 AgUIYLEEN 6 WidEfn
sjdlsE{SouldiBeurmanssne o saiiBouaule Snoubitesnit 6 wiedn
1) nguATYILATNTERANS
0010302  AwnIuiilensieans 3(3-0-6)
Chinese Language for Communication
0010402 mm{ﬂﬂmﬁamiﬁami 3(3-0-6)
Japanese Language for Communication

0010502 mwmmgtﬁamiﬁami 3(3-0-6)

Malayan Language for Communication

2) ngunaANuluuyed

0020114  wallesdnw sssunAvtanunslesiunessudu 2(1-2-3)
Citizenship Education, Good Governance and Corruption
Prevention

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

0020116  uvaIEUIB@ETNATIA 2(1-2-3)
Creative Learning Spaces

0020117  awBifiewaundin 2(1-2-3)

Meditation for Life Development
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0020118  lan Awaadey wywdlagnaudsuutas 2(1-2-3)
Earth, Environment, Humans and Changes

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

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

0020121 w5 il wazn1sddrusialunswawivieady 2(1-2-3)
Rights, Duties, and Participatory in Local
Development

0020122  SEUUTIHATING 2(1-2-3)
Thai Bureaucratic Administration

0020123 UiV INIELIRINE 2(1-2-3)

Happy Life through Psychology

3) nguIneAmans walulad uasudanssy
0030106 Lﬂmeﬁamiﬁwmﬂmmwsﬁ%m 2(1-2-3)
Agriculture for Quality of Life Development
0030107  waluladuaznisaswassauinnssuy 2(1-2-3)
Technology and Creative Innovation
0030108  gUAWA TInd 2(1-2-3)
Good Health Good Life

4) NFUFNINYINITUALNITIANTS

0040103 n1sUsznauMsadiylul 2(1-2-3)
Modern Entrepreneurship

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

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

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

0040107  wunsAnwiiernudunaidios 2(1-2-3)

Educational Games for Citizenship
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2. BUINIVIUANIL lidaandn 92 wuaefin
2.1 NRNITUNY 21 wqenn
4011102 WAndvily 3(3-0-6)
General Physics
4011103 UfTRMsAANdTLY 1(0-3-1)
General Physics Laboratory
4021201  Ad 3(3-0-6)
Chemistry
4021202  Ufumnsiall 1(0-3-1)

Chemistry Laboratory
4021203  \ATIBUN3E 3(2-2-5)

Organic Chemistry

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

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

4091112 mdamansnunisanaula 3(3-0-6)

Mathematics and Decision Making

4113109 adfditenside 3(2-2-5)
Statistics for Research
2.2 ﬂzjm%'rﬁugﬂu%m%w 37 wqenin
4161101 fugrutagdmiunansus 3(3-0-6)

Fundamentals of Materials for Products

4161201  FIAUINIT ANUKAINUSIBTININ LASTIENTAUNA 3(3-0-6)
Evolution, Biodiversity and Bioinformatics

4161202 wialulaBansaumanaznsdeasdmiumsussyndld  3(2-2-5)
NUAAINYIFERS
Information Technology and Communication for
Application in Science

4161301  AWIBINGUAMTULINNTTUNER U 3(3-0-6)
English for Product innovation

4162101  AIALASIEAENTUNARD UN 3(2-2-5)

Analytical Chemistry for Products
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4162102 wallAnsidenwaliaseiaudRvesTan 3(3-0-6)
Techniques for Selecting and Analyzing Material
Properties

4162103  msuUsUlanuasNansiue 3(2-3-5)
Processing of Materials and Products

4162104  MANNITUTTNUTUALNITOBNLUY 3(2-3-5)
Principle of Packaging and Design

4162201  HATFIUHEANUIUALNITAIUANALNIN 3(3-0-6)
Standards and Quality Control

4162202 nsiluduszneunisudnsdaeigsne 3(3-0-6)
Entrepreneurship in Business Products

4163101  msiaw winnssy walulad uazgnswddumstgan  3(3-0-6)
Development, Innovation Technology and
Intellectual Property

4164101  FUNUIWIRNTIUNANS U 1(1-2-3)
Seminar in Product Innovation

4164102  lassn9idsuinnssulazmaluladndndoun 3(0-9-0)

Research Project on Product Innovation Technology

2.3 NFUITIANE laidoundn 27 wiqefia
ThdenFewneanguiviied lnedidnualidesndt 27 wioefin
2.3.1 nguivunalulaguanineiiandaniw
(1) FvdsAuy 18 maefin
4162301 TanTInm 3(3-0-6)
Biomaterials
4162302 waluladuazuinnssuiandinim 3(2-3-5)
Biomaterials Technology and Innovation
4162303 NSHARTARTINMBIIYE 3(2-3-5)
Biomaterial Production for Commercial
4162304 N5UsEynATandIn KA AULUY 3(2-3-5)
Biomaterials and Prototyping Applications
4162305 N3ANLUINIGANUINEFNDITINN 3(2-3-5)

Chemical Modification of Biopolymers
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4162306 InensvesTaduasiiiode 3(2-3-5)

Cell Biology and Tissue

(2) v aen Lidesnin 9 e
4034201 Mswnzidsaiiedoii 3(2-3-5)

Plant Tissue Culture

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

4162307 TanWINIMTIAI9ETIA 3(3-0-6)

Creative Biological Material

4162308 UINNTTULBYULUUSTINY 3(3-0-6)
Biomimicry
4162309 wlesssufuagJanuanTinIw 3(3-0-6)

Natural fiber and Bio Composite Materials

4162310 LULYDSNNTIN NBALFINTIFDU 3(2-3-5)
Biosensor
4162311 FAANIINTNNEY 3(3-0-6)

9

Biomedical Materials

4162312 gsnaldanKEnd e Tandinm 3(3-0-6)
Startup in Biomaterial Products

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

4162314 MsiukazsnEeNugaunsY 3(2-3-5)
wazsldaunidansdalunuianinnin

Storage and Preservation of Microbial Strains

4162315 walulagyinn 3(2-3-5)
Biotechnology
2.3.2 nguavmalulagiaguazussaiue
(1) Av10sAu 18 niaefia
4162401 wielulaganuazussasio 3(3-0-6)

Materials Technology and Packaging
4162402 MsUUFUTAUALNITUTTY 3(3-0-6)

Material Processing and Packaging
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4162403 nseanLUULazAluladnITiu 3(2-3-5)
Design and Printing Technology

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

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

4162406 NI UUAMTUUTIYS N 3(2-3-5)

Drawing for Packaging

(2) v uden Lidsanan 9 wwnn
4153309 wialulagnisiadouin 3(3-0-6)
Surface Coating Technology
4153408 AIANLAINOALNDT 3(3-0-6)
Polymer Additives
4162407 M3dan1segnIsiusnwIkazUIIY 3(3-0-6)

Shelf life Management and Packaging

4162408 wialulagumuazlany 3(3-0-6)
Glass and Metal Technology

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

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

4162411 wiAlulagnsRNNLazNI5oRNLUY 3(2-3-5)
Printing Technology and Design

4162412 mﬁtmwﬁi'avqLLazUiif\;ﬁmsﬁ%’uQQ 3(2-3-5)
Advanced Material and Packaging Analysis

4162413 waaRNTINMLarUIIudesaaalel 3(3-0-6)
Bioplastic and Biodegradable Packaging

4162414 a1stnfawuulunIsussy 3(3-0-6)
Adhesives in Packing

4162415 NFATNAULUUNAR A TUTUATUABNALADS 3(2-3-5)
Product Prototyping with Computer Programs

4162416 UTTN U MTURIMTLAEHENTUNNITIN AT 3(3-0-6)

Packaging for Food and Agricultural Product
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a s

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

4162418 wialulagens 3(3-0-6)
Rubber Technology

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

4162420 AnNISNUALAZUTTS et 3(3-0-6)

Printing and Packaging Materials

4162421 wilunalulad 3(3-0-6)
Nanotechnology
4162422 winnssufaniiienseydnydundes 3(3-0-6)

Environmental Conservation Materials Innovation

2.3.3 nguIYnAlulagNENA 95 TTUYA
(1) Fv1U3Au 18 wuaenn
4162501 erransuaznaluladnan AuNsITUTIR 3(3-0-6)
Natural Product Science and Technology
4162502 WMATANITLYNAITIINNENA UINTTTUYR 3(2-3-5)
Separation Technique from Natural Products
4162503 mﬂﬁﬂ%’juqqz?m%’umﬁmﬁmsﬁﬁiimwa 3(2-3-5)
Advanced Technique for Natural Products
4162504 NOMUIULAZNITAIUANAMNINNAN A TEITUYA 3(2-3-5)
Law and Quality Control of Natural Products
4162505 nswUsgUuasiaundniaeisssuya 3(2-3-5)
Natural Product Processing and Development
4162506 NMTUISTUNAN A U5 TTUYR 3(2-3-5)
Natural Product Evaluation
(2) v uden Lidsanin 9 wuenA
4033404 nslgUsgleytianning 3(2-2-5)
Plant Utilization
4034610 wialulagn1sudin 3(2-3-5)

Fermentation Technology
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4062701 walulagazoanazn1sUssliuininstiondndne  3(2-3-5)
Cleaner Technology and Product Life Cycle Assessment

4132109 IngAusssunAuarayulnsdmiuiedosdiens 3(2-3-5)
Natural Materials and Herbs for Cosmetics

4132117 2 WNSHileANY 3(2-3-5)
Beauty Foods

4162507 AN uTsTTIYRLEN T HAILNEN 3(2-3-5)
Natural Products for Drug Development

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

4162509 NsHERLag R SUREa Sauiayulng 3(2-3-5)
Herbal Production and Formulation Development

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

4162511 FIImeiunIsQuag NN 3(3-0-6)
Biology and Health Care

4162512 nsuUsguemnsiasuinnssu 3(2-3-5)

Food Processing and Innovation

4162513 ﬂ’]iLLUigﬂmWﬁLﬁaﬁjﬁf\] 3(2-3-5)
Food Processing for Business

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

4162515 2MNTHAETINTTUIUNSEEL 3(3-0-6)
Sustainable Food and Bioprocessing

4162516 YN VUNEY 3(2-3-5)
Nutraceutical Microbiology

4162517 mimammamﬁaqmmwmmLwiqamﬂm 3(2-3-5)
Insect Rearing for the Future Industry

4162518 HANSUILAZ L IANTTUIINYAUNTY 3(2-3-5)
Microbial Products and Innovations

4162519 winnssundnsaaiasosdens 3(2-3-5)

Innovative Cosmetic Products

10
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4162520

4162521

4162522

4162523

4164701

4164801

4164802

3. NUINIVILADNLES

UINNTINANITINUUE 3(2-3-5)
Algae Innovation for Commercial

wuasiduuselem 3(2-3-5)
Beneficial Insect

WINNTTUNARA NN EAT 3(2-3-5)
Agricultural Product Innovation

UINNTINULAETEUUTENIATIADS 3(2-3-5)

Innovation and Stimulation Ecology

2.4 ngudviEnUszaunisalividnvseaunafine Litlesnda 7 wioefin

nMsmssNAUNSaNRnUsEaUNSaNv TNLaTauRadnYY  2(90)
MIUIANTTURER U

Preparation of Cooperative Education in Product
Innovations

MMSENUSTAUNTARTINNIIUTANTIUNAN A 09 5(450)
Professional Internship in Product Innovations

%39

annaAnINITUIRNTSUNARS U 6(540)

Cooperative Education in Product Innovations

laidaendn 6 wuqehna

wenanednnidaaeuluuminerdusignszuasiag ligrdauiuseivinagiseu

o £ 1 & a A o Y (Y 1 a 4 o & [
U7 LL@%G]ENI&ILﬂu5'1‘&J%‘U‘1vm’1‘lﬁu®1ViLiEJuI®SIZJUUMUQ‘EJﬂG]i’JiJIULﬂﬂH/Iﬂ"Iiﬁ’]Li’iﬁ/iaﬂfgjﬁ]isﬂ@ﬂ

A1"N3918 FanFnwaunsaaeniseulamuanuntaLazAuaula
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A195UNYI187YN
1. vandvdneialy lidesndn 30 wuaehn
1.1) ngu3vIUeAy 24 wiqgnn
1) ngunwILaLNITEDENS 9  videna
0010102 aMwlveiienisioans 3(3-0-6)

Thai Language for Communication
ndnmsldnulneifieiannnudnarsassrdmivgBouluamssuil 21 Winwe
nsdeans msls nsne nssnuuaznsdeu saudansldnrwlnediednauenanisinwiuay
Fupimadnsludeuszuamneng 1
Principles of using Thai language to develop creativity in learners of the 21
century, communication skills: listening, speaking, reading, and writing, using of Thai language to

present academic research and studies in various types of media.

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

[y

WAWINANSNTBIUNTNSINGY Finwemsmaaiiont n1581ueg1eTInsuiedu

[y

Uszihiuuazdoyadfty Wawminwenisenuuarnagnslunisiseumdn uuivinweniseuiddgy

4

miaﬁmﬁa%’ﬂf\]mmﬁwﬁ@uazmaa8@8@ n3agUANY NSLAIAMUNINYAIAENAINUTUN A5a519
AANY N155EUTURUUNISIREY N1TTANNIANYToYaINUNEIU N1581URE1ITA TN 1AL
Usgdnznm siwunnagnslunisiieow n1sandudin n1sasuay n1saennnusddeulnimedosen
VDNV ULDN

Enhancement reading strategies previewing, predicting, skimming, and scanning;
enrichment of essential reading skills and vocabulary acquisition strategies: identifying main ideas and
details in paragraphs, identifying patterns of organization, making inferences, guessing word meanings

from context, word formation; categorizing information; reading critically and effectively; development

of study skills for further studies note taking, annotating texts, summarizing and paraphrasing.

0010203 mwdanqudmiudiseuluandssen 21 3(3-0-6)
English for 21° Century Learners
WALANTIOUENNTFRAN TSN waevinweile W 81w Weu luaniunisalng
aa o W 5 P 1@ =2 [ 1 2 1 1 [}
7 luddnusedrTunsidunienis lddunems Bnnnsldnwiegigndes Adeauaad nanzauiy
USUN W1uden1saeulazianssunsiia e iien1sdeasuaziininuviuade ysann1simun

AUTIOULNITFRAINIWBINEAUNTHAIUIINYEdMTUARITTUN 21

12
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Development of four fundamental English skills: listening, speaking, reading and
writing to increase communicative competence through formal and informal English expressions
frequently used in everyday situations. Emphasis on accuracy, fluency, appropriateness. Integration of
2 1% century skills with communicative competence development:  self- directed leaming skills,
collaboration skills, critical thinking skills, cultural awareness, creativity, Information sharing and decision

making skills needed for 21 century leamers using communicative activities and innovative materials.

2) ngumuanudunyed 8  wlenn

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

ANUALNYLAZSIINYIRVDITIN MTWAILTNYETIN MULUINEIMEAT AELT LaY
Vv Wvsnevestin maimunnunndin mauidamdin inueTindedufiguiarduinmm uu
NINSUsEYNALEinweTin

Meaning and nature of life developing, life skills through science, religion and
philosophy, objectives of life, quality of life development, solving life problems, life skills for

peace, guidelines for applying life skill.

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

ﬂﬁ%’UiﬂDmmwﬂaﬂﬁiimﬁ ﬂ’]iﬁ%’mﬁiiﬁ\‘l’maaﬂﬂii@J"UEJ\‘iiJLq!‘t-}Ej AMUED ATLASNET
Tumi e szamnnd dsau war Tanussaulssdneuuiuguwionisiud mauesadiu n19lédu
waznsedeuln lunsuanseeniBaadsassdmeTanssaulnedfionsianmame o1suel danu uay
aflaya duadunasssuasosssy wagnslugfidnenal msuarmnaug n1sassassdfalsuas
Saussanigmadlamueadilegdu fwimiunsasuuas uazmssiutinegsdmmiavludsay

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

society.

13
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0020112 anudulng R wazArdnnszs 2(1-2-3)
Thainess, Way of Life and The King’s Philosophy

Usgifimansviilne dnvagveddtdinlne Tausssulve Ussinallng wasgiidaye

A

Yy  a

vinatiu Adulng nsesyminfeanudulne wazgdrdnSnmdlne Ineraludenulng msidsiu

AanssudnenauaranssaiUselev esranuivesmansnseYuaznsiomimansnseYgnis

wa A

U URLWNAILAULEY

History of Thailand, characteristic of Thai living, Thai culture, Thai tradition and
local wisdom, Thainess, awareness of being Thai and Thai patriotism realization, volunteering spirit
in Thai society, participating in activities of volunteering spirit and public benefit, knowledge of

The King’s philosophy and practicing along The King's philosophy for self-development.

0020113 nvanekazaNdunaliow 2(1-2-3)
Laws and Good Citizenship
nguaneLRgafuTinUsydniu anduazvthilvemaideing Avsniadsau dninng
Wwgne avsvedaiusssy avsvnanislies nsunasedlng ssuaudsswidulee anidunienisidies
WAUINITNINITIDY LagN1THAIUTINNATLIDY
Laws related daily life, rights and duties of Thai citizen, social rights, economic
rights, cultural rights and political rights. Thai governance, democracy, political institutions,

political development and political participation.

3) ngudInermans walulad wazuinnssy 3 wqefin
0030105 2A1AAANIINGANENS 2(1-2-3)
Smart Thinking with Sciences
NENNITUALNTTUIUNITANYDINYEE NTTUIUNITAANINAINGIAIENT ALAFIERT LY
PnUszanriu maundgmuazdndulalutin lnen1sAndsssuulazasnassa
Scientific principle and human thinking process, scientific thinking process,
mathematical in daily life, problem solving and decision making through systematic and

creative thinking.

14
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0030109 n1seenmanieuasiviilaguniw 1(0-2-1)

Sports and Exercises for Health

AVINVINY Yaslaviing uazUseleviveaniseenmidinmieiasivn wdnmsuaTunoy
Gua\‘imi’ej’ejﬂﬁﬂé’dmmﬁaqmmw nseenfdaneieNannausIan MNSNER LA 9 NMAONAINTTY
mseenidsmeuazfnliaenadestumeanasis fnmseonidameayldgunsaliniesdionseentinds
mMeeggnIs msinnseenidsmeluaniuuinisn1seenindinig Mseae LAY USHIUNAALSIONMN
NNME

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

practices in fitness center, physical fitness test and assessment.

4) NFUANINGINITUALNITIANTS 4 mi7efin
0040101 nsnsentiniuasuiudisenisildsundadlulangalns 2(1-2-3)

Awareness and Adaptation in Disruptive World

n55u§ 1ila wazasemindanisdasuuvasgaiagduluiidiu dey esugia
Msifles Awndeu waluladansauna wasuinnssy nansenududeny nansenudunises
NANTENUAULATYEAY NanTenufudundey nsldmaluladansaumauazuinngsy mIviui
iieufdgmnnsissinmnuunaluguuuulmiodsiivinsfusionsivasuuasiu dsaugatiagould
DEMINTEY

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

of information technology and innovation. Adaptation for effective problem solving in new

normal toward disruptive society.

0040102 D9ANITUNIAINGY 2(1-2-3)
Happy Organization
ANUNINLLATUTLANYDIBIANT N1TIAANINLINADUDIANT TAIUTTIUVDIDIANT
UUAIUNAINTIATY AUNUIEKATAUFIAYVBIBIANTHINAINEY FNINGNTIVIN NFUTEYNALY
I dananifieldduainannugy msvihanuegsiinugy mstdiusanlunisaiesdnsui

ANEY
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Definitions and types of organization, organizational environment, multi-
cultural diversity in organization, definitions and importance of happy workplace, positive
psychology applying for creative happy workplace, and participation in creating a happy
organization.

1.2) nguAviaen Ldeniseulitesndn 6 7enn
dalvigSouldiFoudmandsng 4 awidifouauls Sruruliidosndt 6 miefn
1) ngudvinteuazansiedns
0010302 AeIuien1siosns 3(3-0-6)
Chinese Language for Communication
A 28 wazdszloaniwndueg1siredinsunisaununludinuszdniu dnws
Aedukarniseenides nsininuenisdeaisatwnduluaniunisalsng g
Basic Chinese language vocabularies, phrases and sentences in daily
conversation; Chinese phonetics ( Pinyin) and pronunciation; practicing Chinese

communication in various situations.

0010402 awdiduiivenisiesns 3(3-0-6)
Japanese Language for Communication
At 28 warUszloanwduuegiaiedmiunsaununludinuszdiiu snus
AMwIukaznIseendes nstininvennsdeansntwnIuluanunisaling q
Basic Japanese language vocabularies, phrases and sentences in daily

conversation; Japanese phonetics and pronunciation; practicing Japanese communication in various

situations.

0010502 mmumgtﬁamsﬁams 3(3-0-6)
Malayan Language for Communication

A 28 warUsgleanwiaigeg vdiedmsunsaununludinusedniu Snwsnw

uagwarN1sERNIdLs Msninwemsdeansnmwuagluaniunsalsng 9
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2) nguwmwANuluuyed
0020114 waklasAnw sssunAvIanunislasnuaassudu 2(1-2-3)
Citizenship  Education, Good Governance and
Corruption Prevention
AnuMIeLazAMNddYewaLies unum Ansuthil ndnaud ausssuly
dannedeny faun Usveyn WaLﬁaaﬁ’m"s’mnﬁ{ﬁmmaq&miamﬁi’wﬁ LUIAANG WY NITUTNS
Fanssssunivia dymiuaznisdesiuyainaediudu msianazUssiiundnsssuniuiaves
NUILIY
Definition and importance of citizenship , roles, principles, virtue, morality in social
dimensions, religion, philosophy, citizenship in the globalization, meaning, characteristics, concepts,
theories, management, good governance creating public consciousness, volunteering, corruption

prevention, measurement and assessment good governance of organization.

0020115 asaumAiansiFous 2(1-2-3)
Information for Learning
ANUVINERAEANA ARl TAUMA ANUABINISTY nsEUIUNSRILIYTINYENNTS
ATAUNA AUADINTITANTAUNA NITANLEDNUNAANTAUNA NSEUAUANTEUNA N15UTELaY

AMATEITAUNA NTIATITAUALHUATIZAETAUNA ﬂ’]iﬂ@ﬂ@ﬂﬁﬂ’)’m%ﬁ’ﬁﬂumﬂ ASWYUTIUAT

q

1 a

NBILASUITUTUNTY ﬂ’]iﬁ’]LﬁuaﬁﬁiﬁumﬂluzﬂLLUUU‘I/Iﬂ’J'W@JSJ“EJ'm’]’i

Definition and importance of information literacy, processes development of
information literacy skill, needs of using information, selecting of sources of information,
information searching, evaluation of information values, information analysis and synthesis,

extracting of knowledge, writing reference and presentation in academic article.

0020116 unadseuSIdeaE1eaTIA 2(1-2-3)
Creative Learning Spaces
ANUVUNELAAIUAAY VR NAUT I US mﬂ%wa'qL‘%Suil,%da%ﬁaaﬁﬁtﬁaﬂﬁ
SeuINaentln AIUVINY AUEIAYLASYOULIA VBN UTEUTITIAT9ETIA UTHLANVRILTES
SeusiBaieassd ninensansauwme Manteusnslulraaseusigasse
Definition and importance of learning space, using creative learning space for
lifelong learning, meaning, scope and importance of creative learning spaces, category of

creative learning spaces, collection, services and access of creative learning spaces.
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0020117 auISLIiNe WAL TIn 2(1-2-3)
Meditation for Life Development

ATUMNEYBINITVNENTE 9aUTzasd 383 dupou gaiEuduesnnsThau
SNYULUDINITUIATIULALNNTYINENNT Uselovtuedand anwuaIn1TnoAIuauns wagn15in
ansluldluTinusedniu awdiunisfousazniseu dnvae tuseu Auauth Usslowivesany
waznnal Aviaasdiiesidaaun anuuandeseninsaunzuitasun wnudsaunziuidaaun
g1lanAuIUaaun

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 (Vipassand);
differences between tranquility (Samatha) and introspection, layout of tranquility and introspection; world

community and introspection.

0020118 Tan Fawndon uywduaznisidsuua 2(1-2-3)
Earth, Environment, Humans and Changes

Taseadrawazesnusznavveslan nisidsuulasveslan SeRdhsssuaia
NENEINTFITUMIRNAZAWINGY N13TRNIsRIWINEeURAE NI SHAILIBET Ty mi‘d%’Uﬁwamywﬁ
sedofivAsssuvIALaznsdsunvasdainden nsUszendldniarsaumaiion1sdnnis
AauandeuuazsuRvh

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

informatics for environmental and disaster management.

0020119 WAINWADTTOUITN 2(1-2-3)
Miraculous Power of Mind
USINYMIINSmIedn  sauTiudeyanazisouiusngnsalngaesing q Afandns
4 =% v a 1 Y < =] [ ¢ v a c v aa v
Wywd N1sEnNaRn1e 9 WlunusednegdnnunssuaunIsmIaingansaiessuuAlvia
a13aUWA LATeINaINAERTNaTUAYUNTIANAIIALAY DI TUAYD I YE
Psychological phenomena in science and Buddhism, methods of training

psychic powers in various ways, measuring the Aura energy in the human body, psychic

benefits in daily life, scientific equipment supporting power of mind assessment.
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0020120 nsuAtuAIUTAREIR 8T URTS 2(1-2-3)

Conflict Resolution through Peaceful Means

wnAnLaznguianudauds dufinm §uAIT nmstestunnudaudsiisuuss ns
TATILVANUTARES UazAUTURSIIUTEAVYUARD YUVY UagsENINaUTeme wnmeduRislung
uityfianaudunim

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

in solving peace-threatening problem.

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

Rights, Duties, and Participatory in Local Development

USoe wndaienfudniuasutid madewaznisunaseswuuddiusin avs
wid Waunisnisunasesiesdulneg gﬂLL‘UUMi‘U‘%W}iLLazmﬁﬂE)Qﬁﬂ’liﬂﬂﬂim?huﬁmﬁu
Joymuazguassa wumaAluuasfiemanliunisunasewiesdiulne

Philosophy, concepts related rights and duties, politics and participatory
governance, rights, duties, and development of local government in Thailand, model of
administration and management of local government organizations, problem, obstruction

and solution trends of Thai local administration.

0020122 STUUSIVN5 e 2(1-2-3)
Thai Bureaucratic Administration

N1TUTNITINVNITAIUNANY ﬁ’mgﬁmmmzdauﬁmﬁu N1957U91U12 113

v a a

N3¥91881919 MUINY0INUIBAIUTIVAT B9ANTDATE 578 AR N1suUsIUsEIamAa

<9

o a

WandfAvesdy sreldnazsreaieuesisuia Ssutadidnnselind n15UTn15UTEVITULUY

&q

didnnsefind nssuiladesvesuszvru nsfuiteyarnansvesssyivy

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

awareness.
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Y 1% a

0020123 HUNUYINALININGN 2(1-2-3)

Good Life Through Psychology

NsHUIAMAMAIR Waunwewnudnenn n1suSumlidiniiauguiuy
AUNR NIFINUHUTIN N1sauyweduius nMsiawIngdii M13TaN15ALIngavestiin M3
WALFLBIMENSREUIAAATIN

Life quality development, self-development, adjustment for balance and

happy life, life- planning, human- relationship development, leadership, life- crisis

management, lifelong learning for self-development.

3) nguIneIAans walulad wazuinnssy
0030106 InwRTBNISWAILIAMATWTIN 2(1-2-3)
Agriculture for Quality of Life Development

WFIRTUNITNEAT UselerilasUssinnueanisinens NsinuasiuanIngiennie
MsUsEgndTagmIsnsineRsiitedaaduguaiw msinuasiiienueiisn nsinumsiiten1siuindou
\ATEgNaYaU MsUAUymEaREn1aNsInYRIMIELInNTsLaEITULUTU L.Lazmﬂﬁmgammamam
NWATTINYRT

Way of life and agriculture, benefits and classification of agriculture, agriculture
and climate, applying of agricultural materials to promote health, agriculture for hobby, agriculture
for driving the community economy, problem solving in agricultural products with innovation and

processing, agriculture product value added.

0030107 walulaguazn1sadeassauinngsuy 2(1-2-3)
Technology and Creative Innovation
anuf anmitilafedfumalulad msidenuazuszgndldiflewannamunindin
MsaseassFuinssuivinzauiuuiundinuuasnsUdsunlad
Knowledge, understanding related technology, selecting and applying to

improve the quality of life to creating suitable innovations for social context and changes.
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0030108 FUNINA VINA 2(1-2-3)
Good Health Good Life

mmiﬁugmﬁmqmmw ANUFAYUATHANIFUVAIN NITAURFVANUBI UAAY
41978 nannsldenardyusedntiu eawnudagdu srunulusia wasndadudguninly
FAnUszdriu msldeilumaiiiin medinw mmfifertuasaniin yrsuazeigu MsquaguaIman
winnssuazinalulagniguam

Basic knowledge of health, importance and dimension of health, health care
of life stages, principles of common household medicine, modern medicine, traditional

medicine and health products used in daily life, drug abuse, sex education, knowledge related

tobacco and cigarette, mental health care, health innovation and technology.

4) NHUEVNINYINTITUALAITIANTT

0040103 n1susznaumsadelng 2(1-2-3)

Modern Entrepreneurship

mnAnuazngudifetunsduiuszneums msumenloniauaznisiuiioms
g3falugafidinswasuLas ysanmsmnuimemanifunsianistunisuimegsia nagms
dmsugusznaunts uaz Msdansssnavuain

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

and business administration, strategies for entrepreneurs and small business management.

0040104 N1IARAINYIYRAN 2(1-2-3)

Smart Marketing

wIRAkaEnguy Nswdtunenisaainlulandagdu weinssuguslaa nswus
dma1n nsivuangadming NMITREuERs N13a3RTIEUA1 MIIAMIRaIRe ALY
veoulavuaroorlal mamaadiessiayuy

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

offline, marketing for community business.

0040105 denulngluganaa 2(1-2-3)
Thai Society in Digital Era
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aa o

WWIAA ANUINELaEAINd1AYTesiiANeARITa n1sAuwaesdeaulng

aa v

ddruyAfdna n1ssuiteyarinarsiiudeniviauaziaseviedenueaulal arudilanas

Y Y

Y

inwensldimalulagfdialudeasnaassd msleuiuaznisusudilugaddvarunssuiums
Medsny ANURTEMTinsluAsTINLALASEsTTUNSIdmAlUlagRava

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

0040106 sanuuumsianizasludondva 2(1-2-3)
Storytelling Design Digital in Media
miLa'wL%ENN'mﬁawﬂugmwumﬂmﬁ'aaé’wmw AR 1dBe Unaunun uay

Nunpdiasg 1 uuwnasvlesuludendvafivainane
Storytelling through various forms of content storytelling, telling a story by video,

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

0040107 LnumsﬁnmlﬁamwLﬁuwal,ﬁaa 2(1-2-3)
Educational Games for Citizenship
ﬂ’J’]ﬂJﬁ’]ﬁQJﬁU@x‘iLﬂllﬂ’]iﬁﬂ‘l%l,mgﬂ’mllL‘ﬂu‘lf\lﬁl,?jax‘i USELANVBUANATITANYT hiD

M9NTODNLUULNLNTANY e TRILNANdN varvewaliles msldd e welulad wazuinnssu

é’mmumsﬁﬂw%ﬁaﬁmmmmLﬂuwmﬁm ﬂﬂiﬂ@ﬁ@ﬂﬁ@ﬁﬁ]ﬂiimLﬂllﬂ’]iﬁﬂ‘t'ﬂLﬁ@ﬂ’é’mtﬁu

wailasluszuauuszvsulag

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

activities management for citizenship in democratic regime.
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2. NUINIBIRNL lstfaenin 92 #i28nn
2.1 NRNAITUNY 21 wiaenn
4011102 Handanaly 3(3-0-6)

General Physics

pdnnsmsitAnduaznisusegnd (omasounquiadenis namans vaslua
guvmamans adulazadudes Iiiwazuindn aduwsiivanluih saumansuasiidndusnds]

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

Optics and Modern Physics.

4011103  UfuAnsWEndnalY 1(0-3-1)
General Physics Laboratory
Uﬁﬁamilﬁ'mﬁu M3fanarauAaIaAdeu narans vadlua qm‘wwamam%
adw il usdwdn srumansuasiandunuln
Experiments related to measurement and errors, Mechanics, Waves,

Electricity, Magnetism, Optics and Modern physics.

4021201 vAdl 3(3-0-6)

Chemistry

lassaseevnen USunaansduiug sussall audfvessnsnsiumninuas unsy
T Wha voavaILaraTazany VeIl qmwwamam% UAERNT amamﬁ nse — wa Lad i
wilBun3d wildedes widwndou

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

Chemistry, Environmental Chemistry.

4021202 UfuAn1siadl 1(0-3-1)
Chemistry Laboratory
ndnnsaudasadsluiosufiinis arsied gunsal ta3esile uazivaiea
fugluiesufoing mawseumsavars mslasn nqreda gamwarans aaumans

a I ! IS a 6
aunaweil aunaveslosay ANUTUNIA - A9 wadlniuall a1susEnauBunid
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Laboratory safety principles, Chemicals, Basic laboratory apparatus,
equipment, and techniques Solution preparation, Titration, Gas laws, thermodynamics,
kinetics, chemical equilibrium, lon equilibrium, Acidity- Basicity, Electrochemical cells,

Organic compounds

4021203 \ABUN3Y 3(2-2-5)

Organic Chemistry

mainlauinoesia milsitu amesleindl vliauaznalnuiite1vesansdunid
UfA3ennsiin UaATeantsunuil uiasennisdida ujasewesleadn uasfasenves
a1sUsznaulanzdunid n19i3unde audiniuaiiuaznienin n1sndsunazuiisenves
asuszneulelasafueu arsusznouuelsuuin uazansusznoudundsiivyilsdtusdasiiag
weanaged swes awenlys dala Lalad Leadlas Alau nTAAIsUBNTAN Lodlu tolud way
UfTRmsiieenadostuiilovinisussene

Orbital hybridization, functional groups, stereochemistry, types and reaction
mechanism of organic reactions, addition reaction, substitution reaction, elimination
reaction, pericyclic reaction and reaction of organometallic compounds, nomenclature,
chemical and physical properties, preparation and reactions of hydrocarbons, aromatic
compounds, and organic compounds containing functional groups, namely alcohols, ethers,

epoxides, sulfides, halides, aldehydes, ketones, carboxylic acids, amines amides and

laboratory experiments related to the lecture topics.

4031109 Yymegnaly 3(3-0-6)
General Biology
wa a adaa Y a ada = aca I3 NG A ada
auURvoIdIlTIn N33z uLddiain seleudinenmans asiallludadiyie
LHRGLALILNUBATY WUFAEnT NatnvasliauINTg ANUNaINaI8eddliadn lassasauay
winivesiivwazdnd dneiveiuasngingsu
Organization and characteristics of organisms, scientific methods, biological

molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant

structure and function, animal structure and function, ecology and behavior.
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4031110 Ujtian 582 3meniialy 1(0-3-1)

General Biology Laboratory

Uftanisiierfuanifivesdsiidin msdnseuudsdidin sudevitinenmand
asailluAadidin waduaviuunueddy Wuseans nalnvesifaiuinis mnunaInnaleves
4401730 Tnseadnauagnihfivesfivwardn’ Dnaineuaznginssu

The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and metabolism,

genetics, evolution mechanisms, biodiversity, plant structure and function, animal structure

and function, ecology and behavior.

4091112 amnA1EnsNuNIsAnaula 3(3-0-6)
Mathematics and Decision Making
LIS NBLALAMNDSTBUUS N1THATTUVAUNTITUAY DRI 5088y ANNUIRY
[ aa & g
WulazanaLuaIny
Matrix and Determinants, Solving a System of Linear Equations, Ratio,

Percentage, Probability and Elementary Statistics.

4113109 adnion1sITe 3(2- 2- 5)
Statistics for Research

[y [y

wARNUFIWAINUSTIdeUTEITY AN Ayvetadalun1sive fiwls seau

[

nsindeya nsiawuildugdiunarauaznisianisnszang nswanuasAuuzduiidn fy
Us91N5uarfeg1e N15wnkasrfildanndiagne nsuseunae NTNAABUANNATIU NS
NAdoUMYlAMAIED NTILATIZINITONNDILATANFUNUS N1TIATIZNAULUTUTIULUY NN
PEINAZARIN NN TIATIEITOLAMEABN AT AT NITIIENUNA

Basic concept of research methodology, importance of statistical research,
variable, level of measurement, central tendency and dispersion measurement, important
probability distributions, population and sample, sampling distribution, parameter
estimation, hypothesis testing, chi-square test, regression analysis and correlation, one- way

and two-way anova, data analysis by using software package and interpretation of statistical

data.

25



nangnsInemansUadin a1vrivninnssuussialuladuanias m.u. 4 U..

2.2 NGNIBINUFIUIBITN 37 wddefn
4161101 nugudagdmsunangdoe 3(3-0-6)
Fundamentals of Materials for Products

U )

ArwditugunazuAniiieadestuianiinm waluladfanuazussqfasi ua
a3afineTsuYd nsUssendlduinnssuuaziantinin wmaluladdanussgiue arsainsssuyid
Tugmanvnssy

Basic knowledge and concepts in biological materials, Materials and
packaging technology and natural extracts. Innovative applications and biomaterials

packaging material technology Natural extracts in industry.

4161201 FTWUINTT AUNAINVANBYININ LASAIFITAUNA 3(3-0-6)
Evolution, Biodiversity and Bioinformatics
ANUAIAYVDILUIAALAZNUHITAUINIG AIUENRUSLTITHUINTVRIFNTIN

a [

AUNAINNANLVRINGUTINGN AN FuATNEATUN a15555UYR arsainniyuasdnd waz
a o ¢ a oo a Ada o 9 % a o |
HENAU91NaUNTE BunazFalTinanulsiugnssy msussendldinatianicduianaadein
Sudulusunsupeuiimesiieasisruliuiadinuinisandeyaiugnssy nsussendldinatia
~ A vy v N a . . =
nedluana n1sduAudeyalugiudeyadaine) (biological database) Wasdansauma naanaw

Y (% L

ansunshazninddunatyn

Importance of the concept and theory of evolution. Evolutionary relationship
of living things. Diversity of the Bio-product, Biochemical products, Natural substances, plant
and animal extracts, and Microbial products. Genes and Genetically modified organisms.
Application of modern molecular techniques in conjunction with computer programs to
create the evolutionary tree from genetic information. Application of biomolecular

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

patents and intellectual property.

26



nangnsInemansUadin a1vrivninnssuussialuladuanias m.u. 4 U..

4161202 wmaluladansaumanaznisioansdmiu 3(2-2-5)

nsuszgnaldeuduInerrans

Information Technology and Communication for

Application in Science

audiugumanalulafansaumauas Sumoiida nsdszgndldinalula
asaumaTnivuInemand mslilusunsudmivauamsaumaiionsdaiuieyadiu
Wemans nMsideyataransaumameNnIUIngImanselenaluladasaunaadie v
paonuLLaLe-InEeya ruden egaisasse

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

well as presenting - criticizing information Through various media creatively.

4161301 AMEBDINUAMIUUINNTTUNANA U 3(3-0-6)

English for Bioproduct Innovation

Reading and writing skills in Bioproduct Innovation. Practice in different
reading strategies including scanning, skimming, identifying main ideas and specific
information, introduction to the process of academic writing or scientific report or abstract,

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

4162101 dAATIZREMSUNANN N 3(2-3-5)
Analytical Chemistry for Product

¢ aa A

mﬁms’wﬁ%ﬁﬂaLLazmﬁmmisﬂ'au‘JawNmﬁame‘m IDLNYUNINTFIU N1
a 6" g C a =2 a wa ¥ a = aa 6 o v a W
Aaszvlavininuazlagdsuing NﬂﬂgummﬂﬁnLﬂiaﬂmmﬂmmLﬂi’lwmm‘u“U’na@g 19
Aazilasnsiumen nMTaTeimeLpIostlenaunlnsalnd

Analytical chemistry data analysis and data management. Calibration
method. Weight and volume analysis. Practice in using analytical chemistry tools for

biomaterials. Titration and spectroscopy analysis.
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4162102 wallan1siaenuazdiaseiautiveedsg 3(3-0-6)
Techniques for Selecting and Analyzing Material Properties
waliamInTaaeuLasinTeisnuusanizrestan nsvmimidnluena aulf

nenenw audfvnaad audRidang audfiviannuieu wastladofidmasoautfvesian
Techniques for examination and characterization of materials. molecular
weight determination. Physical properties, chemical properties, mechanical properties,

thermal properties and factors affecting the material properties.

4162103 nsuUsguTanuasnaniel 3(2-3-5)

Processing of Materials and Products

nawdsutannounisulssy nauinistuguiandemaiameg lunisude
wAndfael nsiinufiRnmananuastugunantarinediwosdomaiaig

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

techniques.

4162104 NENNITUTTYNUIUAZNITONUUY 3(2-3-5)

Principle of Packaging and Design

AIUNLIY NTT ‘Ui%Lﬂ‘V]LLazax‘iﬁ“Uizﬂa‘USUENUﬁfqﬁmsﬁ N15919N LR DN
PONLUVUIIYIMI wazn1siientdian neany watadn lave uia N1seenkuulas9asIveussy
fouan MIAnUURNMToRNLUUUTIY M

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

of packaging. Packaging design practice.

4162201 UINTFIUNAAHUINUATNITAIUANALNIN 3(3-0-6)
Standards and Quality Control
Anuf wéNNT warsEuUITmMsUFTRAeIUIRsEUNER S nMsauANLaz
UseAuAMANKEATMI N1SAIVUANIATIIUAMAINNEASUTTIUUAING NSIANTT N15UTEAUELA

HAnsuel n1smuAuNsEUINNTIUlaRandueTugavng MIUseynaldssuuamuIn GMP, HACCP

wag 1SO Tuviaasasiialvig Tun1sAivauAm
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Knowledge, principles and systems of practice regarding product standards.
Quality control and product assurance. Determination of international product quality
standards, management, product warranty, process control until the final product. Quality

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

4162202 nsdugusznauntsnanineigsia 3(3-0-6)

Entrepreneurship in Business Products

wnARABIfUUsENeUNS uarmsiaamduUsEnoums MuUITA
vimuaALaziksatlavesruEneuns amé‘fﬂwmwm;:JﬂixﬂaUﬂﬁﬂ?’iﬂizaummﬁwﬁa nsUswLiiu
9auds grseu nuruazninensisnduvesfussnounissuussydne nsiwuiIANfAn
a99aTIALAENNTATIIANINAR Nswamkaryseiiulen1an1agsnIRIUUTIT

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

packaging business opportunities.

4163101 N1TNAILY WIRNTTY WAlulad waznIwddunislayan 3(3-0-6)
Development, Innovation Technology and Intellectual property
nsimuINdnAud nsldvaluladansauna Lazaauiamesdnsunisauau
Joya N1sdunTeinagiiaTeiteyalugiutoyameineimans Mssfusignadnuide nsisey
ISEUALTIUUNAIUNINIYINT LEZAITULEUD 305TTULATNITONDINAUINE Andluninddu
madeyayn wazauUaensdeluveslfufnig

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

Intellectual property rights and laboratory safety.

4164101 dunuuinnssundasioue 1(1-2-3)
Seminar in Product Innovation
msifisuaLFuasvinuensiuuinnsaAnemansuazinaluladudn iy

dagtunazeunaniisddes safsnudufuszneunissuuinnssundndnet dnunsiiaus

UNAMUNUITY wavlrugsnaniieatasiun1saseuinnssunanoe
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The enhancement of knowledge and skills in science and technology
innovation, current and future related products Including entrepreneurship in product
innovation. Presentation of research articles through the presentation of research articles

and business plans related to product innovation.

4164102 1A39N15398uInnITsukasiAlulagnaniua 3(0-9-0)
Research Project on Product Innovation
maiTefunianssunansarilussiuigaed msdududeyaiiolfluniside

NMTATIELazaTUNe MIPeunenulasns 33esssuiunsesdeyalunauivinisiay

nsiaueNaNEITy dauenanuIdslunulssivinig
Research in product innovation on the bachelor’s degree. Searching for

information for use in research, analysis and conclusion, writing project reports. Ethics and
citations in academic work and research presentations. Presenting research results at

academic conferences.

2.3 NN NANIZAY Lidoundn 27 wiqeda
ThdenFewneanguivifed lnedidnuulidesndt 27 wiehn

2.3.1 ngudvnaluladudaiuaiiaadanin

(1) Av1U9AU 18 #U2YNA
4162301 YaRdINN 3(3-0-6)
Biomaterial

= A

arwdidesiuieafutagildluszuuiinm fantanmands & uazqdund
ninmsldimaluladtinmuuszgndiiiouuusenseuiumsadn dofmunuazaiesssndiieitos
fumslitanm dedrfnuazandifidesnisvesian mnaniandinmainaiswedmes lavisuay
w3iin 15UsEynald il wavdssianvesiagildlutlagdu msudfanmaunu (Circular
Supplies) AUMUDDALUY

Introduction to Biological Materials. Plant , animals and microorganisms
biomaterials. Principles for applying biotechnology to improve production processes. Terms
and ethics related to the use of Bio-limitations and required properties of materials

production of biomaterials from polymers metal and ceramic. Application of materials types

and Circular Supplies Trend to design work.
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4162302 waluladuazuinnssudandanin 3(2-2-5)
Biomaterials Technology and Innovation
n1531uuNviakarnN15UsEenAveTanTinIn n1sAnyIanyuLLanIzueeian

Franmanuduiusveslasiaiiuarauifvesiandinim anudidulanadininuazeuduie

N

o)

angegaaeneTInIm MIsenkUULarn1INan tnssaiisuaznsidasunamaaiinenmyes
Fan¥inm saudamsUssendldlugaamnssudinimlusiusig o

Classification and application of biomaterials.  Characterization of
biomaterials.  Relationship of structure and properties of biological materials.
Biocompatibility and toxicity. Biodegradable material. Design and production. Structure and
physicochemical transformation of biological materials, including applications in the

biological industry in various fields.

4162303 N1SNAATENTINIWLBIWIAIYE 3(2-3-5)

Biomaterial Production for Commmercialization

a A

nanAnTngAvsTsumAuar TngRufiannsnadatummaunuld auauifvesian
Frnmdidanuuduss nuanufouldinidulinsdeduinden narnuazinaluladnisudn s1a7
wagAUNINYRITanTInIM ANNasatunsklstuvesTandinmlunaindaglu aniunisaives
nanAnsiandinmlulsemanazinsUsema waldulusuanvesudnsasiluguuuusiigg 7
annsoidlugnanvnssuivannuane

Producing natural and renewable raw material. The strength of biological
material properties Good heat resistance that is environmentally friendly. Market and
production technology Price and quality of biomaterial. The competitiveness of biomaterials

on the current market. Situation of biomaterial products at home and abroad. Future trends

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

4162304 N15UsEENATEATIN NLATAULUY 3(2-3-5)
Biomaterials and Prototyping Applications

wnltuuaznsiau Jandinmnguiesiin lave weodlwes Jaguay uazdaguily

n1sunTaginedgsmudugiuluszendldlunudusuy lelasaaiounuimisdunisaing

9

& A a Saa a | | = S S
ol n1seonluukariAInssuvesuannlnanidnsnaseniseenluiveuilogosoy misuugﬂ

o

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

tissue regeneration. Material forgings for application.

4162305 N19AALUTNIATVDITINDALDS 3(2-3-5)

Chemical Modification of Biopolymers

arusifosiuifafuandszney mssuunUszan esdusznou Tassadn
wazanUanne vosiandausenou nalnnisiaTuus Lwﬂﬁﬂﬂﬂisﬁugﬂ wazn1sUszEndldauTan
Welsnaulugnainnssusng 9

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

the applications of composite materials in various industries.

4162306 NYINVOLTAALAZLUBLED 3(2-3-5)

Cell Biology and Tissue

IAsaadaiiigdtesiun1sinurensad J)Insuasn1swuIfiivedeas n1s
44' ¢ A A a o 1Y) P N A a ¢ X A
WEDUANTNYBUDAALALLUDLYD INYINITAUNITWRIUIAIUTININ AL ATIINYIVDIDAR LUBLYDUDY
Wsuazdnl wazinennsadslmivesvaauasiilods

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

animals tissue and modern science of cells and tissues.

(2) A nden Lideasnan 9 wwnn

4034201 ﬂ’]iLW']%LgENL‘ﬁBL?JIaﬁ“U 3(2-3-5)

Plant Tissue Culture

wAfla wardsmsmnsdeaiodedi Tngldermsdunedt wazseslunluanie
Jaeae  msthwadiamamzidsaidebefivlutssandldlunmsvenetusiis Uud seiugie
munafuinwiugio weemsliusslenilunudumeluladfanin

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.
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4034905 A0ANI9YIINEN 3(3-0-6)
Statistics for Biology

aa

nsfnwdeyauazfedisdoyan1sdaings nsmaddyagiuiisdiudey
gnsdiunazauinandu n1snseiteyamedsniameaifnieg wu mmegeulamasaes
AVALITUS MNUANREITUEN LAaTNITIATILYAULUTUTIU LTUAU T2D9NITIURUNTNAGDS
WUUs19e) dmiudeyan1adyine

The study of biological data and sample, finding fundamental data in term
of statistics, ratio and probability, statistically analysis the data by using; chi- square,

correlation, regression and analysis of variance (ANOVA) etc., experimental planning for

biological data.

4162307 FAAVIN IR T8 55A 3(3-0-6)

Creative Biological Material

autfuardnuasianensfaniinim anudiugiueudaveu snandeanie
armutiuile mudsmevestandaninilosnnnisnseriniang andanmiBsusenousilul
wisuaTagnawnu (Circular Supplies) fluMueBNLUY

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

New composites of Circular Supplies trends and designs.

4162308 UINNTTULAYUUUSTTUYIR 3(3-0-6)

Biomimicry

[y

PANNITHALITNISLAYUBLUUSITIUYH L91}baNTEUIUNTSHNARALAL DD NLUUTNUTY

a ada Y a

533uAresElTIn Auvuuinudain wasselandUgmiidesnisifiolindnsue vients
AiiugInatusydnSan naunduiusssuydkay liasslymsdeaninnindey

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

with nature and does not create problems for the environment.
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4162309 Wulesssuvifuasdaanautaniw 3(3-0-6)
Natural Fibers and Bio-composite Materials
ulglasuusesssuvavesianuan nszuunskanduled niunsuszendida

gaamnssy midaRnvondulonazumindluiaanaundulosssuni Yaquaudulosssuniiie

msUszendlueusud Saguaudulosssunafionisuszgnd Wudadeadns mesluemuazimesly
wanamnlufanuandinmiidulofndu sswdsznouvdn wayTanuandinmiiioouan

Natural fiber as reinforcement for composites, processing of fiber for
industrial applications, fiber- matrix adhesion in natural fiber composites, natural fiber
composites for automotive applications, natural fiber composites for building applications,

thermoset and thermoplastic biocomposites, and biocomposites for the future.

4162310 \[WuwasN19Tn KazAINsIvEDU 3(2-3-5)
Biosensor
pdnmsfiuguLasndnmvhauresdueeimeiinmiagfnmaaey Wuees

MeFIniuN1sUsEynald waswatinadelvl
Basic principles of biological sensors and probes. Biological sensors with their

application and modern techniques.

4162311 FEANINITUANE 3(3-0-6)

Biomedical Materials

ANUINMAUINEIMEns wazinalulad n1aiulandininnianisunng n1s
FuunUsenn vesian sarusznauneail lassaidluana dnvauen LAl idndanyasds
WaAnd audd voedan NITUIUNITHAATULUUAY 11T Usegnaldaunieiunisunng uay
walulag arumIvtmamuian

Principles of biomedical materials science and technology; classification,

chemical composition, molecular structure, physical chemistry, physical characteristic,

processing, medical application, and advance in biomedical materials technology

34



nangnsInemansUadin a1vrivninnssuussialuladuanias m.u. 4 U..

4162312 gInamHINKANN U TETINW 3(3-0-6)

Startup on Biomaterial Products

nsAllugsiandaiasidinm nmsiauiwinnssugsiamalulagdinin Seudn
1RUe9 Biotechnology Wag Startup Business Model N15U3%1% Bio Business Wienudsdu s
afslonamanalulag¥inim F5fa yuuesninIdeuavinamu

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

process of perspectives from researchers and investors.

4162313 Qauvsduazn1sUszanaldluaudandann 3(2-3-5)
Microbial Biomaterials and Their Applications

NSANIAIINMAINIAIBYBINSNEINTRAUNTTRaNIiUS YT waluladTanin

a a LY L3 a

nsldusgleriannduniduasnindugiaingdunidluningpavnssy aunsdnndneulednld

9

a ¢ o (% % = % o

luewsdnd warqduniddmiuaivaudngiiy n13usnsdan1sTandinim nsdnvingukuy

9 Y

% =

Tonnasvaanisanglowdannieiinim msu’%ms%’@mm’%‘ém@mm&ﬁtﬁsnsﬁmﬁ’ma@mmw IEUU
nsUIMsiansiaseIeassTantinniiiussansamuiaslauasgiumudeimuaves OECD

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

=

4162314 AsukazsneaeRugaunsduaznsldqiuniddnds  3(2-3-5)

bl

luaudandinin

Storage and Preservation of Microbial Strains.

a

waeingAussIuAdmsuNITInIziEeqdunsd wadaiugiulunsiiusnwans

9

LY

s a = i v a o A o« = = s o
Wugaduvsglungunuian@anmanuvanaina nsasdelunisfinwimawmealulagnisiiusne nis

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

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

4162315 wialulagyaniw 3(2-3-5)

Biotechnology

waduarnTTUINNINITievesddiin Mamsiisead uaziiaro N5
AnusManalulagBinmlulduselosilunsenamvnssy msusuussiugisuazdnd n1saiunu
18Nz UIUNTTININ wazdiinermans

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

4

2.3.2 nguivnalulag danuazussanuel

(1) Aw1U9AU 18 wiienn
SV GRLE) VDIVIHALADEUIYITIUIYN u-u-¢)
4162401 walulagdaauazussaiom 3(3-0-6)

Materials Technology and Packaging

ANuiaudana1ans vllauazUsvianvesdan lassaiievesian audfvesian
lavie daaeen 1w31dn WA wedwes wazdandignuuinnssuwasnsussyndldnuianfuuss
o & A a4 v
AUNNTDNLNYIVDY

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

materials properties regarding human need.

4162402 N3uUsFUIEALATNITUTIY 3(3-0-6)
Material Processing and Packaging
ﬂi:ﬁmumﬁmﬁmaz%ugﬂﬁm%’ui’a@LLaz’J’a@mamiUﬁﬁ; Tanlave daaous w31

I w7 WOFILET NTEAY WANARN NBAWBIEITUYIF MULAZN1Y MINERLAYTULUUYRINY UL

U399
Manufacturing and fabricating process for materials and packaging materials,

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

Production and forming of packing material.
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4162403 N159NLUUKALINALUTAENITRUN 3(2-3-5)
Design and Printing Technology

ANUTINERarUTEIRNTANA nann1INIeMIsRNimesEUUN TRNNLYY A3

¥ v v
= a o w a

RURNUEN MR IU Nsiamiiuag wasnisiuiiuuliusene deftedninvesnisiiuiudas
JEUU Uennuadian i n13auauAnn nlunssuIunIsiem

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

printing process.

4162404 N5ATzaUURvasTRnuAZUTIRA Ul 3(2-3-5)
Characterization of Materials and Packaging Properties
AnwNTIATIERLaEnAlANITIATIE audAn1enienIn guiRdena wazauds

neAUTou YedlanuarusIAL MIIMTeiauAdIne NSz uaveInediues
Study of analysis and techniques of physical, mechanical and chemical

properties of materials and packaging.

4162405 NINTFIUBLNY AN INTUUTIYAMI 3(3-0-6)
Standards and Regulations for Packaging
INIFIULALNYNUIBVYDINITUITY 675@Lﬁm%ﬂﬁuqmmwmﬂmamﬁm% LazAIIY

Yasndulunisuilaa ﬂ{]i%LﬂEJU“UENﬂﬁ‘UiiﬂLﬁ@ﬂ’]i%uﬁﬂﬁg\ﬁuU‘izmﬂ WAZIENINUITELNA

NOMUNENTIAAABN VUL UTIYNGD LY
Standards and Laws of Packaging which is related to the quality of the

product and safety in consumption Packing regulations for transportation in the country and

international Law of waste container disposal

4162406 NSBBULUUEMTUUTTYual 3(2-3-5)
Drawing for Packaging
n1stdaunsaldmiunisilsunuy mallansilguwuudmiun1vusussy n1s

AVUAYLIA MSWEUNINEIUTA NMSTEURUUNINITUTT RN NS
Use of drawing equipment, packaging drawing techniques, dimensioning,

isometric drawing. computer-assisted drawing packing
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(2) Fvuden Lideanan 9 BN
4153408 dsiAnnsswadles 3(3-0-6)
Polymer Additives
Uszunn il warauURvesasinudsdmiunediues navesansiiuusieie
auURAvemeiiues Misvendldasiuusidugnamnssunediwesuaglunudondd
Types, functions and properties of additives for polymers. Effects of
additives on polymer properties. Application of additives in the polymer industry and in

commercial applications

4153309 walulagnsidauin 3(3-0-6)

Surface Coating Technology

arwdidesiuienfuiuia msndevfinuuiuiou nisadeufindelif s
WdoUAIENITANAYAL waznIsHuAfauMeAIuTeu Ysglevivainisiadeudan waznis
Uszgnaltinaliamsiafeuinlivsngauiuian

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

appropriate application of surface coating technique in materials

4162407 A15IANITBIYNSINUSN AT UTIRAU 3(3-0-6)
Shelf-life Management and Packaging
nadin15Uszdue1gn15AueI91115 nann1siansadonldussyiusiing

wangaufuingRuvzenaniasions maluladussetausifiednegnisifuinwmves emns ms

ONLUULATMIHALNUIIAUIBMT NMsAnEIgILUBNAALT
Evaluation criteria of food storage. Principle consideration of packaging on

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

technology for prolong shelf life of food. Design and development of food packaging and

study visiting.

4162408 walulaguialanes wazussynael 3 (3-0-6)
Glass Technology Metal and Packaging
UIELANVDILNILALLANE ITAUINITVRINIS TN IaEany 89AUsENaU LASIES4

N3TUIUNTINER autR M9daszi nsuszendlduiuazlavsiiaiduussysiun
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Type of glass and metal, evolution of glass and metal applications,
composition, structure, manufacturing processes, properties, analysis, applications of glass

and metal for packagins.

4162409 walulagwadwasuazwaasn 3(3-0-6)

Polymer and Plastic Technology

Arwdifefuneduedidesiu msduunussnvvomediued maduasizined
wed Tastadeuazaut® nswisuaniuzveamediues enseua ansiunddlunedwes n1s
wUsguvesmadwes wasmsldnuremediuosuaznaadin

Basic knowledge of polymers, classification of polymers, polymer synthesis,

structure and properties, state of polymer transition, Rheology. Additives in polymer.

Polymer processing and applications of polymers and plastics

4162410 wialulagianaznszane 3(2-3-5)

Pulp and Paper Technology

Uszifnaritauinisvesnaluladitonazniza1y wadnazUsunanduleainiiy
auvfveuduly nszurunsndadolarnizae autiuazn19iAseiautivedonasnszny

Y a o A = a va = &K v

nsUszendlindndusidanasnizany BnufuRnswieunseaulewiu

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

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

4162411 WALLIABNITNUNKAZNITIBNUY 3(2-3-5)

Printing Technology and Design

AumaneuarUsy NS vdnniansnsRuidessuunsuiiuyy s
fanifiudn msfuiiiusy msfiuiiiuag wasmsfiuiuuuliusng defdediinvesmsfiuiusas
JEUU UTennuasian i n13auauAnn nlunssuIunIsiem

Study of printing history, principles of various printing systems, including relief
printing, recess printing, planographic printing, and nonimpact printing. Advantage and

disadvantage of each printing systems. Types of printing material and quality control in

printing process
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4162412 NIV ITAUALUTTY UIIUUEN 3(2-3-5)
Advanced Material and Packaging Analysis

[ a [ (3

N UALNANNITIATIEY FBNTIATIesAUsEnau lassaduasaudivesian

uarussue  authfufivesiag auninsalndtugs weadauwagmslesgimedlasining
59 NM5BUFURAENTTUAIUVRITAALALUTITNN

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

materials and packaging.

4162413 WanaAnTInInnazUsIusidenaatela 3(3-0-6)

Bioplastic and Biodegradable Packaging

uwiasiinnvematafindinin nsduaseiuaznsndanediuesdinin wedilu
g wodilndlelng wedudnalsduazoyiius nszuiun1snanussadusiannediwesdinim ns
§OLAANENTININYDINDTLUDITINN N1TUTLYNANINGAANNTTUYDINOTLUDITTINN

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

polymers, industrial applications of biopolymers

4162414 ansgannuuulunIsuITy 3(3-0-6)
Adhesives in Packing
yiln gudfLariinaaeeansEafnuuy n1sasigaIningn wavnsualulaly
RRAMNTINNTUTIVIUYS
Types, properties and experimental methods of adhesives. Manufacturing

formula and application in the packaging industry

4162415 NM5E51AULUUNARAMIIA8TUSINSNABUNALNDS 3(2-3-5)

Product Prototyping with Computer Programs

Anwrauving aznsldlusunsuluniseaniuunanduaidenldlusunsulunis
a519a95AY asSeeenuuuNansarielusunsuviemaluladasaunafivnza

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

information technology.
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4162416 UsTRARUIdmTU M TLALHERAUTINITINEAS 3(3-0-6)

Packaging for Food and Agricultural Product

VANNITVBINITUTTY TAAUTIVTUIMALTZUUNMIHER NMINTIvaeUANaNTRUTTY
fauah vssataueidmsundaduaiomns nsiueergmsinuinwenmsluussydiun nguneuas
1MIFIUUTIIA eI naluladnsussealielel wansenudeduindeudeussineindsnis
a1

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

Environmental impact on packaging after use

4162417 JTUUUTINdidmsuladanng 3(3-0-6)

Packaging System for Logistics

ndnnsuazinallavosTzUUUTIANMe wihfAudAyYesTzUUUTTYAneily
NANNTTU AMANURVIIARNAN ﬁlﬁﬂumimi@ﬁuﬁa imﬁﬂmimﬂLLNuLLaﬁmeﬁiwumi’g
ot Tneuiuiinisiiiuyas msthndusnldll wagnsiansveadeetamnzay

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

management

4162418 wialulageng 3(3-0-6)

Rubber Technology

UTELANTVDINAN T MUY NIzUIUNTLUTIULAZNITAIVALAAING Y wialuladens
FUATIER NINAFOUNILATUAZNIINIEAINUDIYNUATHANA UNEIE NTZUIUNITHER LAZNIT
UszgnAldendsssuef waseadaunseilunueigeg

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

and production processes of natural rubber and synthetic rubber in various fields
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4162420 FAANITNUALAZUTTYA N 3(3-0-6)

Printing and Packaging Materials

ﬂ’;miﬁaaﬁmﬁ'mﬁwizmm N3EUIUNIHER audRvesianiuiuasussyioe
Uszlaveineg msfanidenliUssinmvesianmamsfissinazussedusinuenzaniunmshluldo
mAegidgmiAslumamsissiuaznsldouussatasiuasiinisudily

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

problems arising in printing and packaging applications and their solutions.

4162419 YenLadsenay 3(3-0-6)

Composite Materials

b4 dy v N v v a o 3 b4

F’]’J’]@JELUENG]ULﬂEJ’]ﬂU'JﬂQL%QUigﬂQU N1591uUNUTELAN 99AUTENOU 1ATIE519
wazanUaang vasiandausenoy nalnmsiaiuwse walian1stugy wasmsussendldauian
Wausenoulugnainnssusiig o

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

and the application of composite materials in various industries

4162421 unlumalulag 3(3-0-6)
Nanotechnology
arufilosuvasuilumalulad anudiusvssnmantfuarlasiaisvesfanun
Ty mMsduaseniaguily Usslovlvesunlumelulagdondnineniuaie auiandinin guaim
A anussias iInvnsuardannden msdnwdnvazvesianuilulaglivaiedifeides
Introduction to Nanotechnology, Relationship of properties and structures of
nanomaterials, Nanomaterial Synthesis, the benefits of nanotechnology of products
including biomaterials, health, beauty, packaging materials, agriculture and environment.

characterization of nanomaterials using related techniques.
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4162422 uinnssutagiienseyinddanday 3(3-0-6)
Environmental Conservation Materials Innovation
Anudiuguduuianssuiionsainsassauandendeuan wansenuresnisld

Fansiodawandon nizuIuMIgosamevesianuiaieg Janfilufinsiudauanden uazinalulad

mMsanTaniiiufinsiudsndon wé'ﬂmwaﬁaaﬁiﬂumsﬂwﬁmﬁwL%a ydnmsvesianianunsn

yhanwazea fesld M asildudnindualdln uasnszuiunsthanildudathnduun
1glnyd

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

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

process.
2.3.3 nguivnaluladunandneisssuyia
(1) AyrUsAu 18 wenn
4162501 AneAanswasAlUlaENANA NS ITUYIR 3(3-0-6)

Natural Product Science and Technology
lassasiuasanantivetesiusenaulundnineisssuud Tadunsien Uisen

v [y

fiRsdestunisudssuuasmaiiusnwiadndusisssund weluladudnfusisssued wasngui]
fuguiiisadestunisdadentngiv mauda nmsmuauAmA N uarnsUszgnldNAn S0
§ITUVIRA

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

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

4162502 WATANITHENENTAINNANAUINSITUYA 3(2-3-5)
Separation Technique from Natural Products
wiatansanauarnIshenasd@fyIInEandugsTTuYIA Wwalanislasuilunsm

Alalunisuenwdndasisssuwd FemeadninsalnuilalunsAnundnSausisssuwa
Extraction and  separation techniques from natural products.

Chromatographic techniques for separation of natural products. Spectroscopic methods for

study of natural products.
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4162503 wadatugedmiundniusisssuvia 3(2-3-5)
Advanced Technique for Natural Products
mé’ﬂmiL.Lazmﬂﬁﬂ%'ugﬂumiaﬁ’m NISHENENT N1IATIVBATIERUAZN1IMAUTA

Yaaa15vluana nagnslunsduasieiluananindneisssuiad ung wuinianauundu

nMsduasefifanudiney waznsliseaudiamelunsdauase
Advanced principles and techniques in extraction, separation, assay, and

biomolecular characterization. Strategies for the synthesis of target natural products

molecules. Disconnection approach Specific synthesis and the use of specific reagents in

the synthesis.

4162504 NNUIBLAZNITAIUANAMNTWHNENNUINSTTUYA 3(2-3-5)

Law and Quality Control of Natural Products

Wiz UnydRnandnsiayulng w.ea. 2562 wsesvyafannis w.e. 2522
Wisiwﬁ’cgzﬁﬁm%aﬁﬁmq W.A. 2558 npuatensngdunisdaan mmgm‘i%miﬁﬁlumimﬁm
UINTFIUNBATIUNTE N1TATUANALNIN maquﬁaa&iwLﬁami’;ﬁ]aauﬁmmaﬁaaﬂqwémﬁ@ia
A% prreseUaRvaznsUwlou nsmuANAMNlLYANITNER

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

evaluation of toxic compounds and contamination, quality control of batches production.

4162505 N3HUITULATN AU INEAN 9IS TTUYA 3(2-3-5)
Natural Product Processing and Development
AautRLazn1snSeuTngAvd mSUNISUUSTUNAR A eSS IuYR ndnnsuUssy

wAnfueisTINA madamsldiadesdelunisuusgy Yedemsuussuidnadenmnmyesudnfus

PWsuusgumenszuaunsuan n1sviuie nsldrnudeu nsldanubusaznisududs msany

$4d uazmsildidudu sdnmsimundndasisssunluguuuureuds Awouds uazvouvan

WINNTTUNEN A UTETINVIAUAZ N THAIUINEN A 09N
Properties and preparation of raw materials for natural product processing,

principles of natural product processing, techniques for product processing equipment,

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

development.
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4162506 NNSUSZNUNANA NS TTUYIR 3(2-3-5)
Natural Product Evaluation
nsUssdunansarsssurAlunissansamuaraudasn e wensmageuly

NoINAans Lagn1snadaun1sadiln IWEJLﬁuﬁﬂmiaammumwmﬁaumsmugm M3UTZIU NS

FRRNY WAZNIININULDNETT
Evaluating natural products in terms of efficacy and safety, including

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

monitoring and documentation.

(2) Jywden Litdesndn 9 wefn

4033404 nslduselasdaining 3(2-2-5)

Plant utilization

ﬂmmﬁlﬁaﬂﬁulﬁ'mﬁummwmﬂwmamﬁamwmaﬂﬁ% nM3ugn aua U15asnuw
waznstgluyssgnalduseleydimusieg Tudlndsedniu Tneddennuaunavassssuyif
szuniing uagndnlumsiaunaunminesedsdy

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

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

4034610 walulagnisuiin 3(2-3-5)

Fermentation Technology

a

T/NITUATTUNBUNITHENIAUNITEINUNEIRNIY N1TARERN NSUTUUTINUS N9

a

AU Sneunasnsingiaesgdunss nssuiunsudniazaaransyeIn1sudnluuaIee nsuen

9
'3

WagNIVinlyl nanfaiuIavs
Methods and procedures for separating microorganisms from various sources,
selection, microbial manipulation, preservation and cultivation, fermentations kinetics,

product purification.
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4062701 walulagazanauazni1sussliuiginstinnanine 3(2-2-5)
Cleaner Technology and Product Life Cycle Assessment
nsWaufigeliy undnnisuazarnudfyreanaluladazein nisanuafivi

wiasmlamalulagnisiinduanlelud n153As189inTeuIuNIsLaENITNTINEDU NSUTBENA

waluladazenlugnamnssy waluladaze1nludagdu n1sussluigins¥iandndusiuay
wansEnuseANIndon MawaLwanSuslmiidulinstudundon
Sustainable development; Principles and values of cleaner technologies;

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

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

on the environment; Environmentally friendly product development.

4132109 FagAusssuvAuazayulnsdmiuedosdians 3(2-3-5)
Natural Materials and Herbs for Cosmetics
mmfjﬁﬁaqﬁuﬁmﬁ’ui’mqﬁuaaammmazaaguiwa N130TIIAUNG WAL NI1FARR

Asuen AiAIIsdnaanTANIIea LAz I MsUsEenAldlunisndniadesdens

UFTRNS mnzanaenndeiuniaussens
Basic knowledge about natural ingredients and herbs. Phytochemical

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

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

lecture part.

4132117 E]']W’]'iLﬁ’e]ﬂ’J"liN’]ll 3(2-3-5)

Beauty Foods

v
A a

ANUEIAYOEITOIMIIHUTUTTARANS 9 TUsAY vy Arslulawmse el inde
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W3 wazin AuAIMlAYUINTT mméﬁﬁagmaqmmwLLazmmmmaammmaﬂﬁmmaﬂmimmi
uanioanatsosiugiu tdun lulasduviewdt arsduoyyadase emaitequain
(functional food) TnwuLndy (nutraceuticals) LazHANSUNEINDINT

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

supplements.
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4162507 HARAIisTIITIAREN WAL 3(2-3-5)
Natural Products for Drug Development
YiAve NN uNsTINYIR MIAaFeaningau Myadn n1suenuazAMaNYMEYeY
mmmqm%w%amwmmwﬁmﬁmﬂﬁsiuﬁma mi‘tf\fmmmLLazNEmﬁmeﬁmﬂmiaaﬂqwémﬁmﬂw
N5UsEiNUsEanENINLaTANUABAAY N1TAIUANANNINKAZIINTFILVBILUALHAR D
Types of natural products, raw material selection, extraction, isolation and
characterization of bioactive compounds from natural products. Development of drug and
products from bioactive compounds, efficacy and safety evaluation, quality control and

standardization of drug and products.

4162508 nanfuaeayulnsdmsunIsuwngniGen 3(2-3-5)

Herbal Medicinal Products for Alternative Medicine

nslduaznisAnidonayulnsien1ssnwlsAmenangIuNIINgIFmEns unum
Y841153n97 waznsUesiulse ayulnsildshwilsalussuumasiuens ssuuiilawasvaen
2 a o a o ¢ e 4 2
\Hon szuuUszam svuumigla sy wazuiauna wandueiayulnsildlunisunndnnaion
ladlan3 sssumAvite aausuitn saudanannisldayulnsluwdazdssianvaanisunng

=l

NBLI

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

of herbalogy in each type of alternative medicine.

4162509 nsWAnLazRAILIRSUREASuaauls 3(2-3-5)

Herbal Production and Formulation Development

AI1U3 938555 N13RTITU NIEUINTHAR N1IAIUANAUATN A1TNAHBY
\@dgsnmuesndnsusiayulng msuwugiwaznsuszendmaluladiviuatlugnaivnssue
mgiuvLW's mmgmmimamﬁa ﬂﬂiﬁﬁumLﬁauwamﬁm%agulwwmLLmWNmmg’mLLazﬁﬁaﬁ’mm
wnsguludagiu

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

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

Herbal Products for Spa

AuFly UseiRuagiimuinig Ussian uwazdndnualifedrduau ifiequam
UszLnnasnandusiayulwsililussiaauifiewsiugunmuagnsiounats maidenldasyulngd
wnzaN MTesunanSeiidenndasiunsidiuy mandusaznisauisuneussmeiter
thifutn YveusssuA uazaausttn

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

and aromatherapy.

4162511 PIIMINUNITAUAGUNN 3(3-0-6)
Biology and Health Care
mmiﬂﬁméfww%ﬁwm nsAnflanaziTmuin1svedin 193nsdin Ay
foansiiugiu uasdadonisdssdin msvhaudssanuiuresszuuseg nsadsaunalvituTie
delildFnldeenedanugy Hanssrniouardels teeldesdaruimediendussdusenoy
Introduction to biology. Origin and evolution of life. Life cycle, basic needs
and life factor. Working together of various systems. Life balance in order to live happily

Both physically and mentally using biological knowledge as elements.

4162512 nsuwlssUamsuazuInngsy 3(2-3-5)

Food Processing and Innovation

‘Vié’ﬂmiLﬁwﬁfﬂumiLLﬂigﬂmmi LLaSuilﬁlﬂiillmiLLUigU@’M’ﬁﬁg\‘]ﬂWiLL‘UiEU
amstagldanuseu lawn msldnnuieugdunisudnemislunivuglaaiin n15viuns n15v
Tidudu nszurumadnanstu nslianufeuserdululasion uaznisuussuenmslaglaily
ANUTIU N15R18 59 N1TUUTTULUUNANNATY LLazﬂﬁﬁ%miLLUigﬂmmiﬁuq N1TUITYPLUY
Jaonide WINNTTUVRIUTIY IS ﬁﬂﬁﬁ’amsﬁaamé’aqﬁuLﬁawﬁém

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

packaging and laboratory Involving.
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4162513 mmﬂsgﬂa'\mnﬁaqsﬁa 3(2-3-5)
Food Processing for Business
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fumuineSuaziedosdn maianussuiagiuanvesiuilediuyan madenluvussginmuas
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Mutagtuuarlueunen SUfTRnsfiaennaosiuidonia

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

and pricing. Trends of suitable food in business for present and future and laboratory

involving.

4162514 waluladTanmnisenmsuaziniosmandandii 3(2-3-5)
Biotechnology in Functional Food and Beverage
ANAIAYNILATUINITVDIDINI T DFUAIN AUFURUTVRIA158195UEN

Tumalaguindn esndsznaunaniivesa1ses wialastuledina ansadnynsigiineaanniiy

wiluledn uarleeimns Wiy luu Infuuazindeus arsniueyuadasy wasaisesngnsly

ayulwsuaziaioauna msfinnsananuasivesasdfluems npmingLazyeifulAgIves

Tumsudnemsiiteguam Anwignuuenaniud fufuRmsfiaonnassiuiionis,

Importance of food nutrition on health benefits. Relations of food drug in
nutrition therapy. Chemical approximation of nutrition, macrobiotics, extraction of plant
nutraceutical, pre-biotics and fiber, protein, fat, vitamins and minerals, free radical, and

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

4162515 aswasdianszuIuNSEeBy 3(3-0-6)
Sustainable Food and Bioprocessing
LUIRATBINSHALUITEUUNSHARD M SharTanssuuiviuady  nsloninens

TAn Usrlovugegadniumananiivuandesdiiosadbu nisdnmininsiuvosssuunisuann
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Concept of development of food production system and modern bioprocess.
Consumption of resource in highly benefit for sustainable plant productions and live stocks.
Holistic management of production system by integration technology. Types of biomass in
food processing, Physiochemical composition, Controlling of microbial contaminate
compound and harmful residue. Standard of effect control of farm on environment.

Consumer safety and animal welfare, and study visiting.

4162516 8% MNBUAHY 3(2-3-5)
Nutraceutical Microbiology
n3Uszynalydunidlunsiduaiulsznevvosndndaumomisasiaiesd

warlvgduvislumsdansevansnivsslovulugaamnssuewns a1sd anslunausa weduwaan

159 3ndu n3mexiilu Tnslulefin Massmaadadulszlovuneguain Usslovumen Uasiulse

$hwlsn wazszaonus SURTRMsTidennassiuionien
Application of microbial in food and beverage products and using of

microbial synthetic substances in food industry, color pigment, flavors, polysaccharides,

vitamins, amino acid and probiotics which is benefit for heath, drugs. Prevention of disease

and aging and laboratory involving.

4162517 NIHAALNALNDYNEMNTTUDINITUIBUIAR 3(2-3-5)

Insect Rearing for the Future Food Industry

=

FIng1veiuas NMITkUNLLaIRuls NS suaRATEgi N1TUTIITINNT
LUAATYENIganamnIsHems MskUssuuiatieduomisuitewian UfURN1sARedesiu
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Insect biology, classification of edible insect, rearing of economic insect,
management of economic insect to food industry, insect processing for the future foods

and operations that are consistent with the course content.

4162518 NAANUINLAZUINNTTUIINAAUNSE 3(2-3-5)

9

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

food standards.

4162519 winnssunandnsiniosdans 3(2-3-5)
Innovative Cosmetic Products
ﬁugmma&%ﬁw%’um’%aqéhmqLLasmia%qui’mﬂssmﬁmﬁmsﬁmdﬁimﬁﬁmq
Fundamental of cosmetic formulation and initiation of innovative

cosmetics.

4162520 UIANIINEMINTINIVE 3(2-3-5)

Algae Innovation for Commercial

Tanvosamine arusfiugiuwaznisitadvamireidosiu udnnmafufedi
ami18 MadanenaeRusuasnTnIzdssanite amiedeivsinuaimi welian1stug
amessanstinmiileainsndnfnusiaviiedanded 5579 SME anamse

Algae world. Basic knowledge and basic algae diagnosis. Principle of seaweed
sampling. Sorting and culturing algae. Algae Water Quality Index. A technique for forming
algae with biological agents to create commercial algae products. SME business from

seaweed.

4162521 uuasiiiuyszlovd 3(2-3-5)
Beneficial Insect
Usglevivesusasionyud Uadnd uagity vinvesuasiiiuuszlowl wodnss
YoskLad N1azdssuuas 13l loiannuuamnedueI Ty 01vsURdRT uuag
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QAANMNITULNAINANNET TRAIVANINYT UuaanIsunng WHASANFEITUYIR Qéaaama%w?mmq
a a wa a v o &
WaZULRTING U UANITVILNEIUINULLDNY
Benefits of insects to human, livestock, and plants. Types of beneficial
insects. Insect behavior. Insect rearing. Utilization of insect as human food, livestock
feedstuff, industrial insects, insect pollinators, forensic entomology, medicinal insects,
natural enemies, biodegradation, and bionic insects. Operations that are consistent with the

course content.
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4162522 UIANITUNANAUINNINTTNEAT 3(2-3-5)
Agricultural Product Innovation
Arwiiuguisatundndusinisnisineas nssulunmsfiieadestuuinnssy

wanSusiv1ansineas dymidigg MAsademianisinuns uaznisussgndlduinnssumig

MsinuRsTL Y
Basic knowledge of agricultural products. Processes of agricultural product

innovation. Problems related to agriculture and appropriate application of agricultural

innovations.

4162523 UINNTIULALIZUUTLIATIADY 3(2-3-5)

Innovation and Stimulation Ecology

Arwditugrunsiineine &ddin seduddin sefuserins ssfugueu n1s
\WasuwUasnud nsnszany %ﬁwmmsaiﬁﬂﬁ LA UINNTINTIRDITZUULNA

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

distribution, conservation biology and innovation that simulates ecosystem.

2.4) Ay nUsEauN1ISIIBI TN lddeendn 7 wdawda
4164701 ANSASEUENUSZAUNISAIIYITNLAZANNAANE 2(90)
NUIANTTUHAN U

Preparation for Professional Internship and Cooperative study

in Product Innovations

n1sdalvdfanssuiemisuaunsonvesdiiou neuseninyUssaunisal
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Activities to prepare students before professional internship or
cooperative education. Developing knowledge and skill in the use of basic equipment and
laboratory instruments, laboratory safety standards. Attitudes and interpersonal skills, the

responsibility to adapt in a situation.
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4164801 NSRNUSZAUNTTAIIBIINNIUIANTSUNARAUN 5(450)
Professional Internship in Product Innovations
A1UsAUNDY : 4164701 nsmseurnUszaun1salIvIdnnazaninafnen
nsinUszaunisalivndn o ao1ufidedanduiinue Sn1siauenauLay
F18TUNANFILIHIUNSHIN LAY
Products Innovation internship at company, presentation and reports of

evidence.

4164802 ARNARNBINIUINNTIUNANA U9 6(540)
Cooperative Education in Product Innovations
AvUsAunaY : 4164701 nswssurnUszaun1salivIdnnazannafnen
UjtRauluaniuuszneunmsiaioundadundniluaniulszneunislu

s
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UURaumuszideun1susnsauyanavesanIuysenaun1siuseninaljufau dunin
SuRinveuuiuouLarfURRTa LML UNDUNIIBINANTUUTENDUNTRENIANAIINENNNTE 15
finadvdentinauiauaunsujiiau msfanuuaznssedunanuegaduszuy naen
seggnaUiinuresindnw MliAensiawisuewasivssaunisalainnnisufiRauly
anuUsznounsneudnsanIsane
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. NUINIYUADNLET Lidoundn 6 wiawhin

Fonnmeiniilaaeuluuminedenusgnssuastagliddoutuseiniesiiou
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