nangas

For3yan (mulne)
Fo1/Saya (English)
onbsgelTyan (Mw11ne)

onu3891/300)1 (English)

]
U

Yoyariangasunazavinilaaeunnrangas/avin

szAUTUNAANY

Ussanauiiadia awiminnmaniuazimaluladwedmes
Ussanauiadia Gnomaniuazing Tulagneawes)
Doctor of Philosophy (Polymer Science and Technology)

U5.0. Gneemaasuazimalulagneawes)

Ph.D. (Polymer Science and Technology)
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NMBIINGY Fo1au Doctor of Philosophy (Polymer Science and Technology)
¥oto Ph.D. (Polymer Science and Technology)
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1. laseafrandngns
1.1 waunidigin - aunaeavdnanslitesndt 48 wiiefn

1.2 laseasramdngns

M wwu 1.1 48 WUWAN
- NUINIIVIAU a nBARN*
- Anefnus 48 VeRRIY
- JdUNUN neAn*

Vo

e *amzsdoussuluulidunheis wazdeslasudyanual “S”)

o

1.3 5182v/9n3%1 (Module)

WY 1.1
NUINIYIUIAU 4 WU
315-521 MNaNAIUSURAYOUAIUNITIFY* 1((1)-0-2)

(Responsible Conduct of Research)

315-531 N1999NLUVIIUINBLaITBUTDIEUDLATINIT* 1((1)-0-2)
(Research Design and Proposal Writing)

315-532 ANSARURRANUNSINSHaZNITReaTIemans 1((1)-0-2)
(Scholarly Publication and Communicating Science)

315-541 MSWALIUIRNTTUMNIMEIMansLagnsARUUNUSENOUN S 1((1)-0-2)
(Scientific Innovation Development and Entrepreneurial Mindset)

81 315-5xx 1useinseiutasindnuiideaevlivarendngns lnsruzineimans

newn *ameidsussusuulidfumhein uazdealasudyanual “S”)

fuuun 2 wu2win

342-641 dunun 1% 1(0-2-1)
(Seminar 1)

342-642 dunun 2% 1(0-2-1)
(Seminar II)

Y

e *ameidowssusuulidumhein uasdealasudyanual “S”)

a a S 1 a

Weiinus 48 waenn

342-651 Ineniiwus 48(0-144-0)
(Thesis)
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Uauuy 1.1

AANSANET 1
315-521

315-531

315-532

315-541

342-641

342-651

AANSENEIT 2
342-642

342-651

= ]
A1ANTIIANEYIN 1

342-651

= ]
AIANIIANEIN 2

342-651

g&
2
=b.
—_

NANAIUTURATDUAIUNITINE 1((1)-0-2)
(Responsible Conduct of Research)
N1990NKUUNWITLazLTsUTOLEAUBLATINIG 1((1)-0-2)
(Research Design and Proposal Writing)

MsARINaUIN RTINS WY SRR Ineean s 1((1)-0-2)
(Scholarly Publication and Communicating Science)

MINAUILIANTSIMINgIMansuaznSAALUUEUSENBUNS 1((1)-0-2)

(Scientific Innovation Development and Entrepreneurial Mindset)

dunun 1% 1(0-2-1)
(Seminar 1)
WINUS 8(0-24-0)
(Thesis)

593 8(0-24-0)

* aangilousvunuulddumbein uazasslasudayanwal “S”

fuuun 2% 1(0-2-1)
(Seminar 1)
NeINUG 8(0-24-0)
(Thesis)

593 8(0-24-0)

* aangiloussunuulddumbein uazasslasudaanuwal “S”

U 2
ANYIINUS 8(0-24-0)
(Thesis)
594 8(0-24-0)
ANYIINUS 8(0-24-0)
(Thesis)

594 8(0-24-0)
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ety 8(0-24-0)
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342-651 AINYIINUS 8(0-24-0)
(Thesis)

594 8(0-24-0)
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315-521 WANAUSURATBUAIUNISIRY 1((1)-0-2)
(Responsible Conduct of Research)

9338 ANVINITeuazuWINWUGUTR N1sUsengfnnasseivdnide msadsdoyaiia nsuasy

wlas UnUa dadouteya nisaenideulaedveu Jgyqiuseavgivauide anududdnusuaz dngly
U &a 6§ o £ Y o = 1 = a 0 = = a

ningaunedee nauszlordvivdou nsliAusnwilarausuilon9ivin1s asandedsasesssulu
NIPUIUNTIVY N1FATIMEIIITINLAENITIATIZRTaYE kI U URluN15IANSTBYaN1TITY Lonans
YUTINATEUIUAITIVY

Research code of conduct and code of practices; research misconduct; fabrication; falsification;
plagiarism; artificial intelligence in research; authorship and intellectual property rights; conflict of
interest; mentoring and scientific collaboration; ethical considerations in research methods; participant
recruitment and data analysis; research data management practices; research records; research data
sharing

ARG RN

a a a waad I3 1 Ao I a a av

1. aunwuImslunsUseng AU URN o UL UUBE N NIRAILLATTIUMATIVITNITY

2. unUssnnnisUssngfinassendnive wu nsasedoyavia n1sUasuulamzednloudeya
wazN1sanniasulnedivey

3. Ua3tadpveinsnseyiniidamalininn1sussngAnnassendnise

4. WEUBLUINIINITANUIOUANLALIlaN1aNAZANN1TUTE N RTS8 TNITY
lganusshvgluanuideegiawmuga

a L3 < Ya 6 a  al U fa

. sonasrUsEnauvesn Ul inus uwardnsiuninddumelyan
. EUBLUININITINNITANNTALEMHaU S le v N1 AR T Ul UUITY

. A5entinfeasesTInlunsEuIuNTIvY MIATIMNENTINLaEMTIATIEideya

Y

O O ~N O UL,

- seyhnufURlumsdamsteyaide Ussianvesenansduiinnssuiunmsideuaznisudsludoyaide
Students are able to

1. describe research code of practices according to the research professional

. identify different forms of research misconduct, such as fabrication, falsification, and plagiarism

. indicate factors that result in research misconduct

2
3
4. propose ways to reduce or avoid the potential for research misconduct
5. use artificial intelligence appropriately in research

6

. explain the elements of authorship and intellectual property rights



7. propose ways to manage potential conflicts of interest in research endeavors
8. recognize ethical considerations in research design, participant recruitment, and data analysis
9. identify research data management practices, types of research records, and research data

sharing

315-531 N1999NLUUIIUIVLLAZI VB UDDIAUDLATING 1((1)-0-2)
(Research Design and Proposal Writing)

Sy Inenmaniuazn1side wleu1en19I3uuasuinngsy WAseU NSNUNIUITINNTIY ADIY
38 nsoULWIARN1TITE nadeudeiauelasiniside adfdieniseenuuunisnaass WWsunsudanis
NA1581989 TUTUNTUATIVABUNITANABNNAUNINIZINTT N1508NLUUABNTINTIN SeRuAunSouves
wialulad AnUfuinisunaus n1539150039a319assA

Philosophy in science and research; research and innovation policy; funding agencies; literature
review; research questions; conceptual framework; proposal writing; statistics for experimental design;
reference management programs and plagiarism checking software; graphic design; technology
readiness level (TRL); practical training in presentation; constructive feedback

ARV R

1 nunaulssaunssy svydaym LLazﬁmuM’quismﬁmﬁfﬁ’ﬂ‘ﬁ' falau lago1denszuIun1snig
WeanslagennneaiuingUssashvaunanu

2. YanslasaiuandoudoauslassnismadneimansiusenoufiensouuiAnn1side wiuns
AL Bsveaes wuszann uasnadnsiinanisldosaiussansam

3. FeniFiamerivnsadafiinyasluniseenuuunsnaes

4. Wawuazsunuumssnadeimnzaslunsdeudeiauslasenis

5. ganwuunazldde (wu UMW A1979 n3) Kunaluladansaunaiivuizay Wetefivaiy
TALUVDITOLAUDLATINITUAL NITULAUD

6. Usziliuseiuauniouvounalulagusswiuide

7. ﬂ'lLauasz’J’aLauaImamﬁ5&11/1’1&"3maﬂﬁwamﬂéfaéNLfJusSUULLazﬁﬂ@ﬂﬂ'nmuslﬁmﬂﬂﬁﬁumﬁ

8. Jasniuaslitoieuusias wassd i eniuiauelesm e Semdavenmansuasmahiaue ey

Students are able to

1. conduct literature review, address the problem, and develop focused research objectives
using scientific methods aligned with the funding objectives

2. structure and write a scientific proposal, including conceptual framework, research plan,
methodology, budget, and expected outcomes effectively

3. select appropriate statistical analysis methods in the experimental design

4. apply appropriate language and citation styles for proposal writing



5. design and utilize visual aids (e.g., figures, tables, graphs) using appropriate IT tools to
enhance proposal clarity and presentation impact

6. evaluate technology readiness level (TRL) of research

7. present scientific research proposals systematically and attract the attention of committee

8. critique and provide constructive feedback on scientific proposals and presentations of others

315532  ANSHRNNHAMUINGTINISWALMIEomsInenmans 1((1)-0-2)
(Scholarly Publication and Communicating Science)

NNFIAPUAVINTAITNININGIANERNT UTZTANHAIIUATUN N5 UAURTUUNANUNIINGIFIEAT
lUsunsudnn1senanse198e lUsUNIURTIREeUNITANANNAIIUNININATT N1sUsERIaNaTayaindLaue
Wudensmiiin nMsinndaanu AnufoRnininaue

Scientific journal rankings; types of publications; manuscript writing; reference management
programs and plagiarism checking software; data visualization design; peer review; practical training in
presentation
ARV RHER

1. ATIRABUANAININTANTIVINITULATTUNUTLNNHANUATUHFULUUAN 9

2. Fandlassaduasidouduatuunanunsivetmansidenadostuwanisvessasimuned
VSLNLLNT

3. Mnwuarsunuumssedsivnzandmiunsdouduatiuifioffin

4. panuuukazldde (Wu dua a3 n3v) Kuweluladansaumaiiuivan Weieiuaiy
TaLauveInuatukaznISULELD

5. INNYHANUNIINGIPNERT LAV VDI UL

6. Aoansnauitenudouastemieng 4 Idegrediusedninm

Students are able to

1. check indexing status of a journal and classify different types of publications

2. structure and write a scientific manuscript, adhering to the guidelines of target journal

3. apply appropriate language and citation styles for manuscript writing

4. design and utilize visual aids (e.g., figures, tables, graphs) using appropriate IT tools to
enhance manuscript clarity

5. peer review scientific work within own field of research

6. perform effective communication of research through relevant media and channels



315-541  NMSRAILIWIANTIUNIINAEnsuazn1sAauuudusenauns  1((1)-0-2)

NANNITHALVUNDUVDINTLUIUNTAATDDNLUUMNDAS19UINNTTUNNINYIANEAS N159INAINUTNLD
nqulmvung msimueadym nssauduaiisnnufawazuIniensuAdyn nsadawuudiasuaznis

AU N15IANITAIUNSNEFun1adyayr MIuIATeEdenalyd N1370U5luEe955A9 M TouwkY

(Scientific Innovation Development and Entrepreneurial Mindset)

[y

3509 §3N9890588 NITUTMTAUNU NITUNAUBLHUTIAIUALNTTEANY

Principles and processes of design thinking for creating scientific innovations; develop and
empathy map; define a point of view; brainstorming for ideation; prototyping and test; intellectual

property management; research commercialization; commercial awareness; business model design;

business Intelligence; cost management; pitching and fundraising

B
Y

[N

2.

a

LIYUAINNTA

(3 v a

Uszgnivannisaniiesniuuiiialiinyanseimuuinnssunidingimans

19A399HoN15ANLTIBDNUUUKALNINGIND WU WHUTLNBNITUNTIAgNAT LagludBIvaIgnALNeYn

AnulanufeInsveenguinnung

3,
a.

v e N oo W

a

A5 TN T Nas 9@ s IANI U T ANENDINIUTE VT AW
Wl LaznadeUAULUUaUsTllulazUSulasuuinnssuyainemans
95UNENTUTITIANITNSNIAUNST QY 190N UITB AT UTRNTIUNEINAER S
AATERANEAINLUTIN VIV TN TTUNIINGAERS
WauAuaszrinludanavduazanuilanatndnsunsundymmanemans

a ~ Y o Y a 14 a a &
sonuuulinagsfaieativayunsiuinnssumainemansluldussleviluganiue

TfUsslemianniasasdiossuugsnadIniesiaenag NSNS IAM IR IioNiindaulan1egsia

10.doansuinnssumaineeansegiiuseansamunisiiaue o uazn1sseauu

Students are able to

1.
2.

apply concepts of design thinking approaches to add value or develop scientific innovations

utilize design thinking and business tools like empathy mapping and point-of-view

definition to understand user needs

3.

D e o e

generate creative solutions through effective brainstorming and ideation techniques
develop and test prototypes to validate and refine scientific innovations

explain intellectual property management of research and scientific innovations
analyze the commercialization potential of scientific innovations

develop commercial awareness and market understanding for scientific solutions
design a business model to support the commercialization of scientific innovations

use business intelligence tools and cost management strategies for business decision making

10. effectively communicate scientific innovations through compelling pitches and fundraising



342-641 duuun 1 1(0-2-1)
(Seminar 1)

n3TenuLazefuneidenisdnAnermansuasmaluladnedwesiuraulauasuadis vie
gonndeaiuInerdnusilunissdingy lnewseudoyaninsansuseunAunNIIvINIg

English presentation and discussion on polymer science and technology topics of current
interests or other topics relevant to thesis via the literature sources: journal article

APV R

1. 13’1Lﬁua‘uwmmuwmmmﬁmmﬂﬁaﬂﬁﬂgﬂﬁaﬂmﬁuwﬁﬂiﬂﬂﬂﬁi

2. lwmealulagansaumelunisaurudoyala

3. w@uaimmﬁummé’ﬂﬂqﬂﬁ

4. INNBNANTNAFOUINNAN N B lA

Students are able to

1. present the research articles correctly

2. use the information technology to search data

3. present in English

4. criticize results according to theoretical principles

342-642 §uuun 2 1(0-2-1)
(Seminar 1)

MITENULATEAYTILNINUILITIUNTIUNA W INemansuasmaluladnediwesfuiaulouas
Nuay ‘u’ejﬂL‘Mﬁamﬂ%%ﬂﬂﬁWUéLﬁUﬂﬁwﬂﬁﬂﬂqw IﬁsJLm%a\lsﬁa;ﬂamﬂmim‘m%auwmmﬂ%ﬁﬁﬁ

English presentation and discussion of literature review about polymer science and technology
topics of current interests or other topics out of thesis via the literature sources: journal review

ARV R

1. ‘IjﬁLauaNami‘l/l‘U‘m‘miimﬂiiﬂﬁa‘Ej’lﬂgﬂéjaﬂmuwﬁﬂaﬁmmi

2. Tweluladasaumalunsduauaniuideanunediuesia

3. Wﬂﬂmimmﬂummﬁaﬂﬂwﬁ

4. INNBYNANTNAFDUANNAN NG B LA

Students are able to

1. present the literature review from scientific articles correctly

2. use the information technology to search polymer articles

3. present in English

4. criticize results according to theoretical principles



342-651 ANgIWUS 48(0-144-0)
(Thesis)

s v

n1sldesdanuiuaznIsysanmsauiaumalulagnediues 1eldeuasiauesdnIus v

Y Y

a v U a

U3M53PN15uITeiiA 83783 UNANARNFIUYIN NI O UINNTTUYDENTITTHIUTIN Imaﬁﬂﬁ\iﬁmmu
die wardandon duaneidoyauazuitgmideldegisgndosmumnaniving meldnsquanaznis
WURUB9819158TIUT NI LLaz/vﬁaE;:Uizﬂaumimﬂmﬂqmmmw waztiauonan1Ivula
Knowledge integration for research study on the topic of bio-based polymer or rubber
innovation; research management; research ethics; community and environmental concern; data
synthesis; solving research problems based on academic principles under supervision of a faculty
advisor or/and related industrial sectors; research presentation
ARV RHER
1. ysanmseaimeiumeluladnedmesiieldlusnuide
2. Annseadeyalagniewnunrannsmaineeans
3. uiileairsesdmnuilmivieainwinnssuiagwedes
4. Tdwelulagansaumelunisdurudoya
5. WeusIgnUkazLaualiag1NABIwUnanIvINIg
Students are able to
1. integrate knowledge in polymer science and technology to conduct research
2. screen data in accordance with the scientific principles
3. conduct new knowledge from research and make innovation form polymeric materials
4. utilize information technology to search data

5. write report and present in accordance with the academic principles
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L wangastua wa o M wdngasil§urgs wet. 2567

1. 303fan319138 A3.ud01 utening, Us.a. Gnemaasuazimalulagwedmes), u. asvaiunsuns, 2553

2. 509PNAANTINGE ﬂ‘i.ﬁi@ﬁ/ﬂﬁ ﬁ@lﬁﬂiﬂf, Ph.D. (Fibre and Polymer Science), Royal Institute of Technology, Sweden,

2556

3. 99MAAIINNTE A5 HTUD u,cﬁézq, Ph.D. (Chemistry and Physico Chemistry of Polymers), Université du Maine,

France., 2554

4. 309NAAT1130 A3 23A0R W53 1518, IN.9. (’Tﬁ@ﬁ1ﬁm§), gwwmnitﬁuﬁﬁmmﬁﬂ, 2556

5. smmamwm}' A3 3BUA %um, Ph.D. (Process Engineering, Polymer), Université Montpellier II, France, 2549

6. S@Qmﬁﬁ‘ﬁﬁ]ﬁif ﬂi.a%ﬂejiy”l fﬂajuﬂ‘glﬂﬁ, Ph.D. (Polymer Science and Engineering), U. of Massachusetts, U.S.A,
2557

7. 594MAATINIE AT.10n29 Mansalgslsdl, Us.e. (maTulabwedwes), u. asvaiuasuns, 2551

OManI1156 933910301 1501iyAg, Ph.D. (Polymer Chemistry), U. of Manchester, U K., 2545

e e

8FNAAI10158 AT HIUNS Y1394, Ph.D. (Chemistry and Physico Chemistry of Polymers), Université du Maine,

France., 2551

10. l’élaﬁ’lﬁlmﬁﬂimﬁg A3.35% ‘Vﬁ‘]ﬁm, Ph.D. (Theoretical and Physical Chemistry), U of Bristol, U.K., 2548
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