nangasusvgrne)uadin
d1U13¥1INeAdnsuaznalulagnwaaiues

nangasuTuuse w.A. 2559

ARV INeAEnSLaziAlulagan

9

AMZANYATEAI AT UUNNINIAY

UNINYIFUEVATUATUNS  INBNIAWIA LG



o
b3BY

GUEVY

wund 1 dayanaly

1

o N o U A W N

)
)
)
)
)
)
)
)
)

\O

10)
11)
12)

13)

sauazdondngns

FouSnyauwaranuiin

Avuen (i)

Suaumheinfiounaonndngns

SURUUTDINANERT
dnuNMUBIENgRIar NIRRT YLR/ATuYOUNANERS
ANUNSoHlUNTIHEUNIIANGATAMANILALNIATFIU

o1 ¥witanansaUseneuldndsduianisinm

Fo uinana wuUszimTaTUsEvIvY Muvis uazannAnAnyIvesenansd
HSURAYOUNENEnS

anuiidanisiSeunisaey
anumssinmeuenvidensiannfidndudeniunionsanlunsnsuwuvdngns

HANSENUIN To 11.1 uazde 11.2 densiauimangasuazanaieideiuiusia

Vvosdn U
ANNFNRUS (0n3) Aunangasaunlaaeulunniz/n1AIviauvesanidu

Uil 2 doyalanizvanangns

1)
2)

USaayn Anudnfey wazdnguszasAvesvianans
wNuRWIUTUUSe

WU 3 STUUNNTIANTANET MIAiiung uazlaseadisvaandngns

1

A W N

)
)
)
)
)

5

SEUUNTINNSANEN

MIANTIUNTUANERT

VaNgNILaroI1R3eK o

asfUsEnaudEIfulsEaunmsalnaawny (Msiinau weaniadne) (@3
Faruuaieatunmsvilassurienuydsy @)

Ui 4 nan13iFeus nagnsnisaeuLasn1TUsIliung

—_

)
)
3)

N

MRy iAYYeIindny

NSARIVINANITSEUSULAaE A1
LUTiLansNINTENEANNTURATEUINASTIUHANS LS NVANgMEI 18T
(Curriculum Mapping)

(D

N N NN - ke s e

24
24

25
25
28



1594

#1508y (si2)

P o/ a v =2
“uIAN 5 viaﬂansvﬂumwismuwaunﬂnm

1)
2)
3)

ngsvideunsendninat Tunslvissdumzuuu (1n3n)
NILUIUNITNIUABULATTIUHATU VRN AN
naein1sdsansfinwinundngns

UUIAN 6 NITNAIUIANIRGE

1)
2)

nswsEuN1sdmiuenseing
nsiawANNIkazTinwelikAaua1sd

nuAil 7 MsusziuauAnvuangns

1

N U1 A W N

)
)
)
)
)
)
)

7

MIMAUNINTFIU

Unudin

UnAnw

ARINANTE

VIANgAs NM3LSeUNsaeu NsUsEIuLiSeu
AeatfuayumsFeus

fuadnaniseniuny (Key Performance Indicators)

‘:I a s o a L
nua? 8 NMsUTEIY azUsuUTINITAUUNSYOINANEAS

1) msUszilludsvandnavesnisaou

2) msUsziunangsiuningiy

3) MsUszllunamsniunumugadenangns

4)  MINUMIUHANSUTEEULAY NN UUTUUTIMANE RS

ANANUIN

N, ;msadsgufiguaNIwanaesErIavEngasuiunangnsUTuUss

v, dwdl 1 mssagUamddny/ménnsuazvana Uvan wagingusvasduesmdngns
dudl 2 msrauansmuABnAdaIsEineIngUsEasARUTIE TN

A msdSeuidisunnufaiuiasdelauenuzveainswnandidunsaniunises
ASURAYRUNANGAS

4 MIFNUADULATHANUNITIYINITVDIDINTEUTEIMENGNS

3. suidsvuvingnduasuanuasuniimensnumssautudinfng w.e. 2556

2. éhLmﬁfléﬁLwiaégmmxﬂiium'iﬂ%fuﬂ'gmé“ﬂqmﬂ%fmm@wﬁﬁmsﬁm VIV INEnNS

warwAlulagnedues

(2

33
33
34

35
35

36
36
36
37
38
39
40

41
41
41
41

43
a4
45
46

50
80
105



318aBYAVDINANGAT
nangnsuvyneiudn
drndrInerdmansuazinalulagnediues
nangasuiudge w.A. 2559

yosatuganAny  umInedeasvauaIuns
Mgnwamalug  AMEINeImans  aalvianerdansuasnalulagian

a1 Fayanaly

1. sWauazdendngns
1.1 sWiendngns : 25530101104612
1.2 Fevidngms
mwlng . vdngesuSvaautudin avivinemansuazinalulagnediues
Aw1dangy :  Doctor of Philosophy Program in Polymer Science and Technology

2. FoUsmauazaruninn
Mwlneg Foufu : Uvaquivadin Gneneansuazmaluladwoduos)
Foto : Us.0. Gnermansuazimealuladnediues)
AWIDINGY Houiiu - Doctor of Philosophy (Polymer Science and Technology)
Hoga : Ph.D. (Polymer Science and Technology)

3. Fyen (81%)
aisl

4. SwrumieiniiFounasavdngas
Wuu 1.1 48 nwAn
Wwuu 1.2 72 NN
Wuu 2.1 48 niwAn
Wuu 2.2 72 nwAn

5. JULUUVRINANGAT

5.1 3uduu
wangmsUIyayLen

5.2 auild
wingasdnnsfnvidumuineuazawndingy

5.3 n1ssudndnen
Suiindnulveuasindneneni

5.4 anudmiedusandtudy
Jundngnsvesaatulagianis

5.5 mMslidsygundansanisine
TSyl sanuiniien



10. @n1uNIANISISEUNISADY
TuanIuife WINIYAVATUATUNS INYUVAMIALVEY ABLINEFNERS

11. aaunsaineuenvizenisimuniisndudeshuniionsanlunisnausundngns
11.1 #01UNITAINTINITWAILINILATEENY

n1sllalszvnnATYgRaendeu (AEC) agdanansenusionsiauAsygiavetlsewmelneagi
vandeslild nsianaiaad msfuazuinisdenazdamansznuseningratvnssuLazfuszneunislu
Uszina mnflanandundefazfulonasuinlunmsveioniswdn uimniTaanuaninsomayldunanssny
Feau innndesioulunansé fadu sminerdeieianusidusdisbefiasdomanynains ifanug
ANLANNTINIENSTEAUGY  IeTIBEnszAUANasalunswsTuresnagaaimnsilne Tnsianns
mAtouasimuileesanduuinnssy @iuaisaruduulwonasugiagiuanug venand nslidase
Tunisidreentsemaiionsviianu Snansenusenisldnuivesaulnelusumaiiddy dawasonisanyde
s1eldvostssrnsiified fedu mandnguitaudin uvonnnasmisdamnudiirnisamemnessduduinug
Fndudesdidafinudnvusifaszasduagiinueiddglunsfufiuaziianuaiuisolunisianig
Tudnudnils malavssrauassghioondouiliguitudailonialuieuluiaszsma fadu gaam
yosquitudindsiesinifieuiuuiunei delenmadnan

11.2 @07UNIAIMTENISNAILINISEIAULAZ TMUSTTY

NsUaUsEIANLATYENI0UTLY (AEC)  UBNIINALAINANTENUATULATYTAINAD adanasie
fudinuuayInussay suidleswnnnmsivnmsnadianiadlussmadusiuiuenn enudududu
awdsnguisdiaudidyanndstu venani mavihnusfuausiatorinagssamnsssy suudosede
finwenseonsulurmusig daiy mamwmangasinludewmszmindensiananuaunsasunvdingy
sanusTIN TU5TIN AMuSURnteuediay waraLanInTLTNfuBuldaugfuly itelrd e
ATIUAIUY mwamsalumsdeasawiainanazanuigaasssy aduasdnududmivyndsanilan
sats mstharadmeinemansuazimeluladanly sudufesfinusssumduedostiiy ilelsdnisi Ul
9NADY MKz LLauiuaiNﬂzwﬂmuamu

12. wanszvuan 4o 11.1 wazde 11.2 denswammangasuazanuieadesiuiusisvesaanty
12.1 MSWAIMANENS
faudndngnsusuuss wa. 2550 Idasounaunmnmuesnuidadaludu 5 du dedl (1) du
ANTIIN A38555U (2) IuAN3 (3) suiinuwen1elaa (4  AuvinyeauduiusseninsuanauazaI1y
Sullawau way (5) Auinvrnisiaszidaiia nsdearsuaznisléinalulad Tneiensedenrieg
AsouAUATLSIUg LAy A adTE i sinemansuazmaluladwoduwes fllustuasiofeuissdy
a1na suieadsesdanuilniiiunszuiunsiseunisasulusiedvineriinug Wauinszuiunisisey
N13a0U YUNITAMUYINYEAIUANTITN 2585 wazANuURTeUAedInLLATY nsUSuUTImangns
afsil suduanudidyresnisdearsnvidinguiarainuaiunsalunisinnis sausaanuanuns
Tunsudtymlinndy dWeimuiguitadelidamuamisalunisusstufusiadsemald yonaini
@wﬁﬁmsﬂmmiﬁmmimmLst’hiﬂuﬁaw%’wéﬁuwﬂzyﬁyw Fainweaan wiahil ssaunTusunsyuIuns
BoumsasulnensaidluesFouuarnsiiide
12.2 anuigntesiuiiusiavesaanty
uvinenduasvanuaiunsiiiusiefisjatiunnudufineduing Weulesgiaietivaina anunsn
NauNALLArUsTENdn L fuuiug Ul sraun1sains U iRgmsaouiioaisdynn ausssu aussous way
Tanvtadannaliudnuitadia fufu anuansznuvesaniunisalnsuendeiiusisvesuminerds el
wéngastiunsiaunuiTudis i iiviuasis fenwaunsalunsiidossduguanmenuesls iy



lunsinseidansendeyania 19558105500 asentndiensesssy Auessuludvdn uasnseysiuiuddy
Tudspy

13. anuduiug (fnd) fundngnsduniUnsevlunns/aaivduvesaniiu
(Wu eivideaeuiitelduimsnns/meinas vidodoaiouainaas/nmaindu)
13.1 nguiv/meivlundngnsiifiUngeulasamy/naivymingasu
Laidd
13.2 ngudvvsmednlundngasiUnseulinadvyméngasdudesunideu
Laidl
13.3 AISUINITIANT
Laidl



el 2 deyalanizvesnangas

1. UFugyr aAnudfny wazinguizaeAvameangns
1.1 YSugyn

fansjssiulunsnanyvgaudvude uazsjudiundninidoniuszaunisaide uasiinasnufnu
Ifiauianuaiuisaduingreansiazmalulagnediues Ivnuwelun1sideuagimu wagaiusaimun
langideuasanfiunsidelamenuies arunsaiseuslanienuies Iausssu 9585550 Snwi1asservssaly
Fuindinnuanansolunsdeas euhutuiBuldidussdudiuaedn

1.2 ANUEIAY/MANNITUALIARANE

Inermansuazmaluladnedues iuaviniifianuddyunluiagiu esnnedimesnseunay
fl9 wanafin wanadnideseneu Sanalames v19595umA e1sdauasedt dme A1ty asiedeuiin n1a wule
naafndanin sauietaquilu armfnavimainemaniuasmaluladwodimes vnlwldnansnsiluaiq
fanunsaluldlsvainvans 1wy wdnsusinldnouonuazanglusisnie wandusinliludinsediu vie
wanSaldamzns Wudu msbmanafnuaznatainidaszneusmaununslitagdun wu lans wiiling
wagldl fumanisléunntunnd uenainiinisldnedimesiilanivimadniunnd fudu gramnssy
wodesnelulszwmalneddanudrAgronisiaunasvgissasdianvesusamaduegiann uazilu
gnanunssufiinasenisaiisnugs ndngnsusvanuiiadin a1vivineimansuazinaluladwedues
\RerdeafugnanmnssumdnvesUszmaiiiseldnisdieangeanlungy 10 Sufunsn Wy gamnssusaeud
1951 Wiananadin wiliat wasndndaeions Wudu fadu NUATBLaENAINeAINBSIsTAudAYaD
MINAILILATYEND LazANaXnsalunITudatuveIlsemna

ndngnsUsvgnuitudin auivinemaniuanvalulaBnediues \Daaoudustnisdine 2549
uduin Tneduulovisvesminedonasaurinermansigadunududafunisidooniznis
uiudinfidnsanisinuluud Idvhanluniegaamnssy gefedaus muinaduornsdlumisanuves

=

$5 Jamdngastimaiaunogisoiiles Aanansdinuddeuiumhsnuneusnyesmaiguazumine dedus
amelulssmauazisssma nuiadnshidehusumagramniss nmsdamadsunisaougadidlifiany
donnnosiuaNUiBINISveIUsEng uaziinsuFuuseimunvanansiilianumnzauivanunsaivesuseme
1.3 dnguszea

1. \flondnusvgnquiitadieifanuiiuineimansuazinaluladnedmosivuatouazamiu

INIILAUGUAN
endnUSvaqudaudianianuianuasnsalunmsiideuasimunsunedues

a a a

wendnUSvyrnutadaniarunsaissuilisisauies in1sfauasuidyviegiaiiiansugiu

o = aa i s

fsseussanazindiinfiinessdng dnadnvazvsswrnududninermians Svinveanuduiug
JENINUARALAYANNTURATOUADAULBILAYHIAL
4. weddusinlunsadienuidennningnaInngsy wavas1uITeNneUaLeIAUABINITVRY

Usene



2. unuRmuIUIuUge

! o a ¥ I3 = IS
AnazaiunsuaasangluseunisAine 51)

BHUNISHRINY/WAsuUag

nagns

3

NANFIU/AIU Y

1) AdsuNISINNITIIYUNIS
aoulidu active learning

1. Wismuinwzenansdlumsdnnis
\SPUNTTADULUY active
learning

2. uandsuiSeuisenineeasd
Aapuluseiveineg uag
uanAsuiFoudszming
;:Jaaumﬂ best practice
N3I38UNTABULUY active
learning

3. UszillulszdnSnmmsiseu
ANTABULUY active learning

4. MUUANINTIUNISISEUIME
auleaLayMIUTEILHATY
WSS e uluwny
N33R I8azI88Av03 183N

- uulasinsiinuinye

219159

. IUIUBINTINTINAINTIN

MUY UINYEANTIANTT
\SPUNTABULUY active

learning

. NANSUSEIUUSEANTN N

AMSL3YUNITABULUY active

learning

. Anuilanelavesiseusie

AMSI3YUNTAB UL U Vactive

learning

. FIUIUTIYIVIUTTL99N

ASIANITLIYUNTABULUY

active learning

. PUIUTINUTTENLY

A15USELAN NATLUNRIUINTT
Ye9UnANY

2) MIAUNUYNYEN1B1D9NYY
wAtn@nw

1. ivualvdnAnwiseus
AYITINGYAIAULDINIU
TUsunsu Tell Me More ¥949
UAINYINY

2. Muualiin@nw1dnisseanu
AMNATIVUNINENTNUSHBAY
N3TUNITUTMIVENENTHAL
ansdiivsnuinendnudidu
AWIDINGY

3. Mnualitn@nwdniisenu
ANATINUINYENUS LAY
power point presentation Ju
AWDINGY

. SEAuAzLULYeIlUTUATY

Tell Me More AUnNANEN

SEuImEnuLed

. WUUTUANNISIIBU

ANAIINTN TIEULAY
L@NE1T powerpoint Wl
Unfnwdwangasiay

219715971US Ny Inennus

. NYNULALLDNENT

powerpoint AInANYIES

NANENS

WNBLR N338UNITABURUY active learning Tiszylilude 1 \Junisdanisluseivndeaaeulnendngnsva
Tuszaulsagnuazusyaien




AN 3 STUUNITIANISANE N1sAunis uazlaseadnsvamangas

1. STUUASIANISANE
1.1 szUv
JannsAnwisruuninie anansAnwiay 15 dUa1ei wavdedivunrieg t9uluniusyideu
UMV EARTAUATUNS 1PNENIANEITEAUTMTIRANY W.A. 2556 (AANLIN 9.)
1.2 MsIANISANEINIAGATOU
Taidl
1.3 nsisurfgsrileialuszuuninig
Taidl

2. MIANTUNISUANEAS
2.1 Ju-nanlunisandunisissunisaau
1517 Uni
2.2 auaudRvesidnAnen
AanTNAITILLas T gaENT RN il
2.2.1 vangasuuu 1.1
1. JuddidamsfinwszaulSyalnmanemansuselmnssumansiuiunedues uaz
finsandvazaulisinit 3.25 wie
2. Wugddamsfnuszduuigglnmaneimans viedmnssumans uieaw1ivi
Aeades wasliusvaunsainisianuiiferdestuinenmansuazinaluladnediuesun
sdnaariediidesnit 3 1
2.2.2 vangasuwuy 1.2
1 Juddusamsfinwsziud3ggniniaineimans vielmnssueans viioanunIud
Aendas waslinsanivazalising 3.50 3o
2. JuddiFamsfinwszdulSygnsnmaiveiaans viedmnssumans viioanunIud
Aeates Tinsamdvavavliiiniy 250 wazfiuszaunisainisyauiiiieadesiu
Inemansuazimalulanedwesunegadodlitosnin 7 9
2.2.3 viangasuuu 2.1

e

Jugdgansfnuszaudggrlvmadnermansniodmnssumanslusunediueinie
aninfineites uaziinsadvazaulisini 3.10
2.2.4 VNENGFATUUY 2.2

Juddsansfnuszaulsggniniainermaniniaimnssuamansiuaunediuosnie
A1U3MNEIT09 wavdinansiseuluseauaunn

HadasithAnuiiauandAuenmionninusidana1n enaldsunsiansandadenlidiAnyiny
naofidavesnnznssuNIUImdngasifesiinisfinnugaeutd vienisieudunuanditeln azdedldsy
ALY UIINANENITUNTUSINSUANERS

2.3 Jgymvasiinfneiwsnidn

231 thtnwuduiiadasitiieulundngnslilddiiamsfnwainaningimaninediues
Tngmss Faflenudiugliifioame

232 thfnwunduianuiiugunundnguoglunuilad vlmduguassadenisdeu esn
I8 TMaTUNANINITININ®I8INgY waznsdnaueulunwdingy



2.4 nagnslunisandumsinauilutym / dednfiavesindnunlude 2.3

2.4.1 fMvualiindnwamzifeuseuseiviugIuresUsygy1n3rseUsyy IMiANT UL 3-6

mihein lumeglviifgidesiuiniinefinesuasnofiwesiidnd viaSsuimenuiadlasiianasdnusnw

Weninusuarannsglunanga sz

2.4.2 mvualiinAnwiisuniwidinguiiuintazldlusunsy Tel me more  Tun1s@nen

AWITINGUAILAULDA

2.5 wnumssuindneuazddndanisAnenlusses 5 Y

s v - unLnAnweazUn1sAnen
ATUIUUNANYI
2560 2561 2562 2563 2564
U 1 5 5 5 5 5
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s18azdensesu Yaudszanu
2560 2561 2562 2563 2564
A1U15INSAN 100,000 | 240,000 | 360,000 | 360,000 450,000
Aazidou 180,000 | 360,000 | 540,000 | 540,000 540,000
RugAYUINSTUIA 175,000 | 350,000 | 525,000 | 525,000 525,000
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AU Ysuuszune
2560 2561 2562 2563 2564
. JuALlung
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2. anlraneaniueu (ldsw 3) 219,523 | 439,046 | 658,569 | 658,569 658,569
3. NUNIANYI - - - - -
4. I8YILAVURIINYIAE 100,000 | 240,000 | 360,000 | 360,000 450,000
594 (n) 2.753,198 | 3,258,742 | 3,753,046 | 3,917,115 | 4,181,028
VAUNNU
ARSI 1,126,170 | 1,182,479 | 1,241,603 | 1,303,683 | 1,368,867
59U (V) 1,126,170 | 1,182,479 | 1,241,603 | 1,303,683 | 1,368,867
534 (n) + (2) 3,879,368 | 4,441,220 | 4,994,649 | 5,220,798 | 5,549,895
MULNANYI 5 10 15 15 15
AltaneRemIlnAne 775874 | 444,122 | 332977 | 348,053 369,993
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LUU 2.2
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- YIS 48 AVeRhl

3.1.3 518991
3.1.3.1 519799

NUINIYUEDN

342-501  AsduASIEineAmes 3(3-0-6)
Polymer Synthesis

342-502  Wandwodiues 3(3-0-6)
Polymer Physics

342-503  NISMIANWALIANILVDINDALUDS 3(3-0-6)

Polymer Characterization

342-504  UJURNINIENATIZIMAEMIMENYTANEYeIneailes 1(0-3-0)
Polymer Synthesis and Characterization Laboratory

342-505 ﬂ'ﬁzmum'ﬁﬁugﬂwa&m% 2(2-0-4)
Polymer Processing

342-511  arwdiugiudanalawes 2(2-0-4)
Introduction to Elastomers
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Rubber Characterization and Testing
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Rubber Engineering
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342-781

342-782

342-783

342-784

A AluazaIRNLAIEI T U aTNaERN
Chemicals and Additives for Rubber and Plastic
M3USUUSeanTReN 95T

Improvement in Properties of Natural Rubber
AUUALTINEA T NTDINDRLUDS

Physical Properties of Polymers

wialulagnodies

Polymer Technology

NANFANTININ

Bioplastics

woflosnoanayAkarN1TUTEYNALTII

Polymer Colloids and Applications
mMsdonaninuarenuaiosvemediues

Polymer Degradation and Stabilization

oAl sHaNLaz WoALLDTADUINGY

Polymer Blends and Polymer Composites
Memansnedwesiunisussgnaldluniu
nefuTiAsesd1ewariInsuINNg

Polymer Science in Cosmetic and Biomedical Applications
Tanwaglaa : MuUsgUuazaud

Cellulosic Materials: Manufacturing and Properties
nsAnkUsnanaAnuarn1TUsEEnAldaI

Modification of Plastics and Applications
WdenAwinemanitazivalulagnediues 1
Special Topics in Polymer Science and Technology |
WdenAwninemanstazialulagnedwes 2
Special Topics in Polymer Science and Technology |l
Wdeilawanermansuazivalulagnwediues 3
Special Topics in Polymer Science and Technology Il
delilrwnermaniiazialulagnediues 4
Special Topics in Polymer Science and Technology IV
vdefhiaulalutlagu 1

Topics of Current Interest |

vhdefhiaulalutlagu 2

Topics of Current Interest |l

duun 1

Seminar |

duun 2

Seminar |l

funun 3

Seminar |ll

fuun 4

Seminar IV

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)
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Organic chemistry of polymers; polymer structure; kinetics and mechanisms of
polymerization; preparation of addition and condensation polymers; theory of step-growth
polymerization, radical polymerization, ionic  polymerization, ring-opening polymerization;
polymerization by transition metal catalysts; atom-transfer radical polymerization (ATRP); reversible

addition-fragmentation chain transfer (RAFT) polymerization; click polymerization

342-502 Wandnedues 3(3-0-6)

Polymer Physics

Handvesnediwesodugiunasnadiwaidugiu Usngnisainaiaunsuddu aaumiansves
nskenla guvnaransuagIaumansnIsianan Nandveawan n1siatsandn n1sdnsesiveduans
adugu audRgaveuvadeng

Physics of amorphous and crystalline polymers; glass transition phenomena; phase
separation kinetics; crystallization thermodynamics and kinetics; physics of polymer crystals;

determination of crystalline; amorphous chain orientation; elastic properties of rubbery materials

342-503 NMINANYULLANILVDINDALDS 3(3-0-6)

Polymer Characterization

51mﬁﬂIuLaqaﬁuaawa§Lua§ n1sieszinguaite audineadindin n1snsziiauasuuuaio
nsinAnuviauuusaiiaa lasulnsnsduuuduriuaa anlasalnt (MALDI, NMR day IR) Avliwelsu
Weaaunudwnassiuns weslunsnunsnweuuilawes laurlinuuaniineaimeusawouuilalwes
nansuideinefadidng ndesgansamididnaseu menneinyilsituvuiiuitvemeiues Fansinne
Tuaie

Molecular weight of polymers; end group analysis; colligative properties; static light
scattering; capillary viscometry; gel permeation chromatography; spectroscopy (MALDI, NMR and IR),
differential scanning calorimetry, thermogravimetric analysis, dynamic mechanical thermal analysis,
X-ray diffraction, and electron microscopy; investigating functional group on polymer surface; other

new methods for investigation

342-504 UHUANIINELATISALAZN SN YULIANZUDIND AN DS 1(0-3-0)

Polymer Synthesis and Characterization Laboratory

UHURANINSdIATIE ML NTIATIZAMEN YMEYRINDRILDS TTN1TNTeUNDAWBTULUUANY
oA 3FNsuuUTan wuuasagay wuUEsLUILaRY Laskuudtatu mylwszinuanvaeliun n1snegeu
Josdu (M3azane Anuvuuiy)  Mswanumilavesaisazane ﬂﬁmﬁmﬁﬂimaqaé’wméaaLﬂaLwa%
fiedulasuingnsd nmsheszideniosdaedsswunuinslowuudaninsimosuazdunsusaaa
Wsiwes Mmslereaudidnnudeuieedesdninasudsaawnuiunassuniwazneslunsdunsnueu
wilawes nshinsgandiseadeslauninuuanidneamenoaneuuilawes  n1snsuidednedadsng
MenzidugiIneendesqansiadidnnsou

Experiments in synthesis and characterization of polymers; polymerization including
bulk, solution, suspension, and emulsion polymerization; characterization methods including
preliminary tests (solubility, density), solution viscometry, gel permeation chromatography,
spectroscopy (NMR and IR), differential scanning calorimetry, thermogravimetric analysis, dynamic

mechanical thermal analysis, X-ray diffraction, electron microscopy
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342-505 ﬂ%mumisﬁugﬂwafﬁma% 2(2-0-4)

Polymer Processing

auﬁaﬁugmmaﬂaﬂﬁﬁﬁm%@aﬁumnmigﬂwmaammzma NITUIUNTNEN NTLUIUNTT
§n3n M3da M3t Min M38h Wellan1sulsgudun dmsunanainuazen

Physical basis related to plastic and rubber processing; mixing process; extrusion-based
processes; injection molding; blow molding;, calendaring; compression molding; other polymer
processing techniques for plastic and rubber

342-511 anuiugudanalaes 2(2-0-4)

Introduction to Elastomers

AuFiugianemaniuasmaluladuessns Ganalawes) mswioudaralawesdaases
Wnsnedwelswdu lassadsnazandfvesdaralawed lassadirimaaiitazauifve1965509R N19800
gnsBaalawes weslunanadindanalawes

An introduction to the science and technology of rubbers (elastomers); the preparation
of synthetic elastomers; polymerization methods; elastomer structure and properties; chemical

structure and properties of natural rubber; elastomer formulation; thermoplastic elastomers

342-512 NIIMIANYULANIZLAZNITNAFDULN 2(2-0-4)

Rubber Characterization and Testing

IENBAEIaIBAY 1wy arumiayull waraRth dudinishui mamdnvuziamzaes
19ReUe WU MsTarlud audRinszuaing) mvaaevauinisnien nvessiitanlududa Wy Ay
NUILLU AMNRA AINAIUNIURADNITEANTTE mméfmmumisﬁmg AUATUNITUANTNLUUID AINULTS AT
N3zl auURnUNUBUIIFY N1TAUMIIINNITNATA ANAIUNIUNITUNSIIEANNTOU audfnsanniu
use Arduusesvhazateuazity

Characterization of raw rubber (e.g. Mooney viscosity, plasticity, retention index);
characterization of rubber compounds (e.g. vulcanization, rheological properties); testing of physical
properties of rubber vulcanizates (e.g. density, friction, wear resistance, abrasion resistance, flex
cracking, hardness, resilience, tensile properties, compression set, thermal aging resistance, damping

properties, resistance to solvents and oils)

342-513 IMINTTUY 2(2-0-4)

Rubber Engineering

AMNTINVDINITHAMNAN AT B9 AUTRLTINAVDIBII RANNITODNLUUNANS B3 T5N1T
TasEnnginssunstangulaznalnnisuanin/msideniy audfivessns Wy authildeang audAddiand
autfnieadl audinisliiy audinisauiou audimialadanasin

Perspective in rubber manufacturing; mechanical properties of rubbers; principles of
design of rubbery products; analytical treatments of elastic behavior and failure mechanisms;
properties of rubbers, i.e. mechanical properties, physical properties, chemical properties, electrical

properties, thermal properties, viscoelastic properties

342-514 ANILANLAZ AN SANLFANEINTUE AT NANERN 2(2-0-4)

Chemicals and Additives for Rubber and Plastic

a15Taelug @n3iase a1V @1sNTERU a1suauRoanBuauy a1suaudlelawuusl i
ANITILHAN WaranIFuANBLY dv¥umanadin
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Vulcanizing agents; accelerators; retarders; activators; antioxidants; antiozonants;

carbon black; processing aids; other additives for plastics

342-515 M3USuUseandRenssTY@ 2(2-0-4)

Improvement in Properties of Natural Rubber
n1sUsulpsaudivetenssssualaenisaaudsniaad wu Ygasenlelaawedu Ujaseints

nsd UfATeneladiudy uar UFAednendindu siudeufitendug Mieades nsdauusiientsiby
a1sinsaakUsmensiEsuLsIndulesssusfvseiduledunsn

Improvement of properties of natural rubber by the chemical modification such as
cyclization, grafting, hydrogenation and epoxidization reaction as well as other reactions; modification

by additions of rubber additives; modification by reinforcement with natural or synthetic fibers

342-521 AuURIINBATNTDINDADS 2(2-0-4)

Physical Properties of Polymers

watlan1siuganiidadamnssuiazsdanieninveaediuesainlasiainluana auldd
Banenmuazidenavesnediesiduiusiulasauazdruusenouvesnediuesd audiduialadanadin
nsiingd waAnssumsueniin Mswasuglegiaanis

Techniques for predicting the engineering and physical properties of polymers from
their molecular structures; physical and mechanical properties of polymers as related to polymer
structure and composition; viscoelastic behavior; yielding and fracture behavior including irreversible

deformation processes

342-522 wialulagwedies 2(2-0-4)

Polymer Technology

wialulagwedweosaiud1ee wu walulagwatain waluladidule wealuladduazaisindou
wazinalulagansuszaiu wodwesuiluneulndn wedweasul bl wedwesgesaaulanisdinin u1nsgiu
HANSMIILAZUINTFIUNTNAGRY

Polymer technology including plastic technology, fiber technology, paint and coating
technology and adhesive technology; polymer nanocomposites; conducting polymers; biodegradable

polymers; standard of products and test methods

342-523 NAERNYININ 2(2-0-4)

Bioplastics

nMssuunyianaraindinmitldanndlasideuiarnediuessssuwd Finsduaseinanatin
Fanm m3Uszendldanu andd nnsaaounsidienaalonisdinin nsidenaalsveInaIainginn
welulaf@der waluladlnm sdnfusioandiden msdnwdanaden/ngmneviedermuniiieades

Classification of bioplastics derived from petroleum-based and bio-based polymers;
synthesis of bioplastics; applications, properties; testing of biodegradability; degradation of bioplastics;
green technology; eco-technology; green labeled products; environment protection; laws or rules

related to environmental concern
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342-531 WodlloinvanaAkarN1TUTEENALTII 2(2-0-4)

Polymer Colloids and Applications

N9ATENADAADYA N1TATIVADUNDAILDIADAAREA NTZLAINLIVDINDANOIADAABYA Naln
nsiiailduvesmefiuesnoansen N1sUssenAltnunedoineaRRYRdIMTURRAIINTTY

Colloids preparation; characterization of polymer colloid; rheology of polymer colloids;

mechanisms of film formation for polymer colloids; industrial applications of colloids

342-532 ﬂ’]'il,g’e]mﬁﬂ’]wLLﬁSﬂ?WNLﬁﬁSi‘U@QW@éLN@% 2(2-0-4)

Polymer Degradation and Stabilization

Tassadsveswediesuazanuaios viavesnmsidenan musanediues auvgniana a1mg
LAl mmamamm%u m'smwjuLLasm'si’]mf'fumn?%auamwmmwaéL;J@% ﬂﬁiLﬁ@Nﬁﬂ’]W‘U@\iW@éLN@%
v19win weadlannaaunisidenaaesiiegs

Polymer structure and stability; type of degradation; mechanical, chemical and thermal
degradation; control and prevention of polymer degradation; degradation of specific polymers;
experimental techniques for determination of polymer degradation

342-533 WodluesHaNLaz WoALLDTADUINGY 2(2-0-4)

Polymer Blends and Polymer Composites

ylnvasmadinesnay NMswisunedweinay Anuiiulassavluana anudidulaseiu
Fana nsesavaeuaudiiuld FEnsiuenudduld narafnasuanumieaiisens viaveamedwes
AoulnEn IBnsmseuneduesroulndy slnvesasasunss audAlinavasnedinosnoulnan

Types of polymer blends, polymer blends preparation; miscibility; compatibility;
determination of miscibility and compatibility; enhancement of miscibility and compatibility;
compatibilization; rubber toughened plastics; rubber/rubber blends; types of polymer composites;
preparation of polymer composites; types of reforcing agents; mechanical properties of polymer

composites

342-534 IngrmaninedmesiunmsUszondldlusunyfusiniesdouasimsunmd  2(2-0-9)
Polymer Science in Cosmetic and Biomedical Applications
Tnssasuazvfinvemmedwesflinanysudiedesdenuasmsumg Jadofidnadeaua

99 warAnuaunsalunistesdansliniadinmdsduiusiulasiadaaresiuszneuvesmediues dnuos

unumkarnIsiaIvemediweslunisunluussyndldaudunie wediuesnianisunnduaziivsiue

wdosdnonsihhaulaluiause udadiuguanninermansuasmalulainedues

Structure and classification of biomedical and cosmetic polymers; factors affecting on
their properties and biodegradability as related to polymer structure and composition; characteristics,
roles, and developments of polymer in various applications; interesting biomedical and cosmetic

polymers in daily life based on polymer science and technology

342-535 Tanwaglaa : nswlszuuazaui 2(2-0-9)
Cellulosic Materials: Manufacturing and Properties
lassadanazesauseneuidulewaglaa audfnaaiuasiidnd nssuiunisada n1sdauwds

waglad HanduTeaglaa lwaglaaiuaawindeu
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Cellulose structure and constituent; chemical and physical properties; cellulose

refinery; cellulose modifications; cellulose applications; cellulose and environment

342-536

nsRnwUsnanaRnuasnIsUsEynAlda 2(2-0-4)
Modification of Plastics and Applications

nsRnwUsaAdveInatainulnmeg  SIINsAnkUIAemaliaiigg iieuTuUTsaudRln

ANZEANABNTSITNULRNIENS

Chemical modification of plastics including modification by special techniques to

improve the properties for specific applications

342-661

lundngns
curriculum

342-662

lundngns
curriculum

342-663

lundngns
curriculum

342-664

lundngns
curriculum

342-771

Wdeilwyanemaniiazialulagnwediues 1 2(2-0-4)
Special Topics in Polymer Science and Technology |

wdaiiawiuineimansuazimaluladnedwesniluinuiaulaludagiu wasdslyldiinisaeu

Special current interesting topic in polymer science and technology not included in

TafAwINeImansLazmalulagwediues 2 2(2-0-4)
Special Topics in Polymer Science and Technology |I

wdaiiawiuineimansuazimaluladnedwesiiluinuiaulaludagiu wasdslyldiinisaeu

Special current interesting topic in polymer science and technology not included in

WdeilawaInermansuazivalulagwediues 3 3(3-0-6)
Special Topics in Polymer Science and Technology Il

deiiauiuineimansuazimalulagnedwesnilunuiaulaludagiu uasdslilaiinisaeu

Special current interesting topic in polymer science and technology not included in

TafiAwOINgIAdnsLasaluladnediues 4 3(3-0-6)
Special Topics in Polymer Science and Technology IV

wdaiiaviuineimansuazimaluladnedwesniluinuiaulaludagiu uasdsluldfinisaeu

Special current interesting topic in polymer science and technology not included in

vdeihiaulalutlagu 1 2(2-0-4)
Topics of Current Interest |

delndlutdagiuindunaulanisaninermansuazmalula8nediues Mlddmdanuiain

M350 Aelinisauareamsdiaeu nsefusgsuiuamsdiasy nmiauetesemlasu

UDUNNNY
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Special current interesting topics in polymer science and technology selected by the
lecturers; discussion in details in the selected issue between lecturers and students; presentation of

the assigned topic

342-772 vdefhiaulalutlagiu 2 2(2-0-4)

Topics of Current Interest |l

sdelmiludagiuiiduiaulensaninemaniuazimaluladnediwes Alddnidensnain
N3asineg Meldnisguavesnanansdiaey mssAusesufuannnsdfaeu mahiauevdedesiliy
UBUNUY

Special current interesting topics in polymer science and technology selected by the
lecturers; discussion in details in the selected issue between lecturers and students; presentation of

the assigned topic

342-781 duuun 1 1(0-2-1)
Seminar |
MssenuLareivsTemidenisiiuinemansuazinaluladnedmesfiuraulauaziuare
vidoaeandeaiuing inus lnswIoudeyaannsasiounmiumainms musseslaefidornnlu
Wdaningdunslgar madufih waznmsdans Tegldnuideduinemansuazinaluladidunsdfnw
Report and discussion on polymer science and technology topics of current interests or
other topics relevant to theses via the literature sources, e.g. Journal articles or reviews; presentation
by experts on topics of intellectual properties, leadership, and management using research and

technology as case studies

342-782 fugun 2 1(0-2-1)
Seminar |l
MITBnULazeAUTETtenwwinemansuasinaluladnedwesiiuiaulanaziuade
vseanAdasiuINg inus lnginseudayadInTansuzounANunIaivINg nsedueiideninddunis
oy nseiumenamBsesuine mansuaswalulafvesinisouvimifiddedes nseauTeaudu

[Ag7}

Frhuazmuannsalumsinnsiuinemansuazmeluladvesiideldes

Report and discussion on polymer science and technology topics of current interests or
other topics relevant to thesis via the literature sources, e.g. journal articles or reviews; discussion on
topics of intellectual properties, summary research of international famous scientists and leadership

and management skill in science and technology of famous people

342-783 funun 3 1(0-2-1)
Seminar |ll
Fuuuimnsmanemansuazinaluladnedweslumdedaiufivraulavieiedostuau
AneInus
Seminar in the area of modern topics interest in polymer science and technology or

topics related to student's research





